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MSARF – Summer Program 

2023 Host Departments and Mentors 

Institution:  Baylor College of Medicine 

Mentor: David Faraoni, MD, PhD 
Project Available: Cost associated with blood products transfusion and factor concentrates use in pediatric 
cardiac surgical patients: Pediatric patients undergoing cardiac surgery are frequently exposed to large volume of 
allogeneic blood products and coagulation factor concentrates to treat perioperative bleeding or correct anemia. 
Patient Blood Management initiatives are increasingly adopted across the globe to promote multidisciplinary 
application of evidence-based medical and surgical concepts aimed at screening for, diagnosing and appropriately 
treating anemia, minimizing surgical, procedural, and iatrogenic blood losses, managing coagulopathic bleeding 
throughout the care. The goal of this project is to estimate the costs associated with blood products transfusion 
and factor concentrates use in pediatric cardiac surgical patients. Based on the data collected, we will be able to 
estimate the potential cost that could be saved through the adoption of PBM measure and the associated 
reduction in transfusion and bleeding. The student will contribute by collecting data from the Society of Thoracic 
Surgeons database, Pediatric Cardiac Critical Care Consortium, and Pediatric Health Information System 
databases. The student will clean the databases, merge the database into a single data set, and help with 
statistical analyses. In addition to presenting the results at the ASA meeting, the student will publish the results in 
a peer-review journal. Comparison between thromboelastometry (ROTEM) and Sonic Estimation Elasticity 
Resonance (Quantra) as point-of-care tools to assess coagulopathy in congenital cardiac surgery: Viscoelastic 
hemostatic assays (VHAs) are often used to monitor the coagulopathy and guide the administration of 
procoagulants in bleeding adults and children undergoing cardiac surgery with cardiopulmonary bypass (CPB). 
Thromboelastometry (ROTEM) has been used for a long time at Texas Children’s Hospital and is available through 
the coagulation lab. The Quantra QPlus System is the most recent cartridge-based VHA device available. The 
Quantra system measures shear modulus expressed in units of hectopascals (hPa) as a metric of clot viscoelastic 
properties during the coagulation process, and can be used at the bedside as a point-of-care. We will start a 
prospective observational study that will aim at comparing the two devices and validate the Quantra technology 
in congenital cardiac surgery. The student will publish the results in a peer-review journal. 
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Institution:  Baylor University Medical Center 

Mentor: Richard Dutton, M.D. 
Project Available:  
1. Analysis of data from the DROP-Benzo trial, which will complete enrollment in summer 2023. This is a very large 
trial to promote brain health in older adults. An estimated 1 million patients will be included nationwide, with 
block randomization of patient- and clinician- nudges towards best practice. Numerous secondary analyses are 
planned based on specific cohorts of elderly patients undergoing general anesthesia.  
 
2. Analysis of data from USAP's Global Surgical Outcomes Survey, returned from patients having anesthesia with 
our group. The GSOS is sent out 6 weeks following surgery and seeks information on function, quality of life, and 
long-term satisfaction with the index surgery. Tens of thousands of records are available for analysis over a 5 year 
period, and multiple sub-studies are possible with the available data. 
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Institution:  Baylor University Medical Center 

Mentor: Saravanan Ramamoorthy, M.D. 
Project Available: Analysis of data from the Texas trauma registry to delineate weightage of various risk factors 
associated with Acute kidney injury in trauma patients during perioperative period. This is a large Texas state-
wide study to prevent acute kidney injury in trauma patients during perioperative period. An estimated 200, 000 
patients will be included statewide, with retrospective analysis of various clinical risk factors associated with acute 
kidney injury in trauma patients. Numerous secondary analyses will be performed on specific cohorts of trauma 
patients during perioperative period. The second phase of the project will include a prospective randomized 
cohort study with an intervention algorithm and control. Students will analyze the data sets using a proprietary 
software platform and will be involved in preparation and submission of publishable manuscripts. 
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Institution:  Beth Israel Deaconess Medical Center 

Mentor: Maria Serena Longhi, Ph.D., M.D. 
Project Available:  
1. CD39 antisense RNA drives inflammation in Crohn’s disease The goal of this project is to define how CD39-AS 
RNA regulates CD39 in Tregs and Th17-cells derived from the peripheral blood and colon biopsies/resections of 
patients with Crohn’s disease. As part of these studies, we will also define the effects of CD39-AS RNA silencing on 
the function and metabolic profile of Tregs and Th17-cells. Under the PI supervision, the student will isolate Tregs 
and Th17-cells from peripheral blood and lamina propria lymphocytes and will test the impact of CD39-AS RNA 
silencing using specific oligonucleotides on the function and metabolism of these cells using suppression assay, 
transcriptomics, and metabolomics. In addition to providing insights into the mechanisms regulating CD39 and 
perturbing the balance between Tregs and Th17-cells in Crohn’s disease, these investigations will aid identifying 
novel therapeutic interventions to curb inflammation and halt disease progression in this and other chronic 
illnesses.  
 
2. Unconjugated bilirubin mediates immunosuppression by regulating cell metabolism . In this project, we will 
determine whether UCB modulates Treg and Th17-cell balance by limiting glycolysis through upregulation of CD39 
and ATP depletion. The effects of UCB on ATP signaling and downstream pro-inflammatory pathways will be 
studied. As part of these investigations, we will determine whether blocking ATP signaling boosts UCB salutary 
effects in a pre-clinical model of experimental colitis. Under the PI supervision, the student will isolate Tregs and 
Th17-cells from peripheral blood and lamina propria lymphocytes and will test the impact of UCB on ATP 
signaling, cell metabolism and function using transcriptomics, metabolomics, and suppression assay. These 
studies will provide novel insights on how UCB regulates T-cell immunity in Crohn’s disease and will aid identifying 
new therapeutic interventions to halt disease activity and progression in this and other inflammatory illnesses 
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Institution:  Beth Israel Deaconess Medical Center 

Mentor: Brian O'Gara, MD MPH 
Project Available: Perioperative Virtual Reality to Reduce Sedative and Opioid Requirements Role Description: 
This project will encompass two perioperative clinical trials. One trial will investigate whether intraoperative 
immersive virtual reality can reduce propofol dosing during total knee arthroplasty in older patients, and the 
other will evaluate whether immersive virtual reality used in the recovery room can improve patient reported 
quality of recovery and potentially reduce opioid usage for bariatric surgery patients. Students will be involved in 
the execution of the study in the form of patient screening and enrollment, guiding patients through their VR 
experience, and data collection through survey instruments. INSPIRE Phase 3, multicenter, randomized, 
controlled,open-label assessor-blinded study to evaluate the efficacy and safety of inhaled isoflurane delivered via 
the sedaconda acd-s compared to intravenous propofol for sedation of mechanically ventilated ICU patients. 
Students will be involved with screening and enrollment, and data collection. 
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Institution:  Beth Israel Deaconess Medical Center 

Mentor: Balachundhar Subramaniam, MD 
Project Available: PANDORA clinical trial: Prophylactic 6- hourly intravenous AcetaminopheN to prevent 
postoperative Delirium in Older caRdiac surgicAl patients (PANDORA) is an ongoing prospective, multicenter, 
randomized, placebo controlled, triple blinded trail being conducted at 6 medical centers across US with BIDMC as 
the coordinating center. In this study, the patients are monitored using EEG and Cerebral oximeter during their 
cardiac procedure, to understand the impact of general anesthesia on delirium in the postoperative period. 
PATHFINDER- 2: Perioperative multimodal general AnesTHesia FocussINg on specific CNS targets in patients 
undergoing carDiac surgERies- PATHFINDER 2 study, is a trial testing the role of intraoperative EEG-guided 
multimodal general anesthesia (MMGA) management strategy in combination with a postoperative protocolized 
analgesic approach to ensure hemodynamic stability and decrease the use of vasopressors in the operating 
rooms, reduce pain and opioid consumption postoperatively, and reduce the incidence of perioperative 
neurocognitive dysfunction In the postoperative period. PRIME AIR study: Positive end-expiratory pressure, 
Recruitment, Incentive spirometry, Muscle relaxant optimization, preoperative Education, postoperative early 
Ambulation, Individualized, and Reinforced, a prospective multi-center randomized controlled pragmatic trial, 
with a blinded assessor, to compare PPC outcomes of patients with an individualized anesthetic-centered 
intervention versus usual care. FRAIL-MD We aim to develop and incorporate Multidimensional Frailty 
Assessment (Frail-MD) tool based on an established frailty index calculator CGA-FI . The resulting values when 
incorporated into the patient’s medical record could rapidly assess frailty in the context of a busy surgical and 
anesthesia practice and be readily available during perioperative period. This experience will provide the 
opportunity for shadowing anesthesia attendings and fellows in the operating rooms and ICUs to understand how 
anesthesia teams function and how our research studies intersect with the diverse areas of patient care. The 
expectation is to support the perioperative research and potentially lead one of the trials to completion, working 
in conjunction with a team of researchers, coordinators, research assistants and research fellows. This would 
include involvement in data collection, data entry, data quality assurance and understanding how the review 
process works. 
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Institution:  Brigham and Women's Hospital 

Mentor: Vesela Kovacheva, MD, PhD 
Project Available: Development and characterization of novel postpartum hemorrhage phemotype using 
electronic health records Postpartum hemorrhage is the leading cause of severe maternal morbidity and 
mortality. Globally, postpartum hemorrhage complicates 2-3% of all pregnancies and accounts for 140,000 
maternal deaths annually (CGBDMM, 2016). In the United States, there are significant racial disparities in care; 
Black women are at a five-times higher risk of postpartum hemorrhage-related death than non-Black women 
(Gyamfi-Bannerman, 2018). Currently, the postpartum hemorrhage phenotype is defined as blood loss of at least 
1000 ml (ACOG Bulletin #183) or an acute decrease in the hematocrit by seven or more points (Elzik et al., 2006). 
However, this definition is inaccurate and may be biased depending on the type of hospital in which the patient 
delivers. No gold standard definition is universally accepted and reproducible across different institutions. This 
project aims to develop an evidence-based definition of postpartum hemorrhage utilizing electronic medical 
records. We plan to use structured data and clinical notes to build a machine-learning model that can accurately 
phenotype patients with postpartum hemorrhage. We anticipate that this research will significantly advance our 
understanding of the hemodynamic signs of postpartum hemorrhage and ultimately aid obstetric anesthesia care 
of pregnant patients by enabling early postpartum hemorrhage detection. We are looking for a motivated and 
self-directed team player interested in obstetrics, anesthesia, and translational research. The project involves 
accessing medical records to collect clinical data, annotating records, basic data analysis, and literature review. No 
prior experience is necessary; if the candidate has programming skills in Python3 and natural language processing, 
we can provide an opportunity to get experience with data processing. Most work can be done remotely; the 
clinical exposure will include the BWH L&D suite. 
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Institution:  Brigham and Women's Hospital 

Mentor: Jochen Muehlschlegel, MD, MMSc, MBA 
Project Available: Dr. Muehlschlegel’s research focuses on the genetics and genomics of cardiovascular disease, 
as well as outcomes studies and prediction models for cardiovascular disease, specifically atrial fibrillation and 
myocardial ischemia. For a student with genetics/genomics experience, there are a number of different projects 
that warrant active participation, from prospectively collected samples that have been genotyped and whole 
genome RNA sequenced (bulk RNA as well as single cell RNA) to publicly available datasets such as the UK Biobank 
, the MGB Biobank, and AllofUs. In addition, there are several projects underway to identify risk factors for 
perioperative atrial fibrillation. These include using advanced machine learning and data from wearable 
technology. Task for the student will include a deep-dive into the literature to get acquainted with the subject 
matter, helping define a project that meets the scope of the 8 weeks and matches with their expertise, 
formulating the aims and hypothesis, designing the project analysis, and doing the actual analysis. The projects 
can be completed both virtually and on-site, though the on-site experience will allow more access to resources. 
Desired qualifications: Some experience with multivariable modeling and some proficiency in statistical software 
programs and techniques, e.g. SAS, R, Stata, Python, machine learning. 
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Institution:  Cleveland Clinic Foundation 

Mentor: Daniel Sessler, MD 
Project Available: We typically conduct about 40 trials, along with 60+ observational analyses. Students are 
welcome to join most any trial that they find interesting. In particular, I recommend GUARDIAN which is in 
progress and will be for several years, summarized below: We propose a robust international randomized trial to 
test the primary hypothesis that perioperative tight blood pressure management reduces a composite of major 
perfusion-related complications (myocardial injury, stroke, non-fatal cardiac arrest, Stage 2-3 acute kidney injury, 
deep or organ-space infection, sepsis, and death) in the 30 days after major non-cardiac surgery. We will 
randomize patients to: 1) norepinephrine or phenylephrine infusion to maintain intraoperative MAP =85 mmHg, 
delayed resumption of chronic antihypertensive medications, and a target ward systolic pressure of at least 110 
mmHg (tight pressure management); or, 2) routine intraoperative blood pressure management and prompt 
resumption of chronic antihypertensive medications (routine pressure management). Okay Randomizing 6,254 
patients will provide 90% power for detecting a 20% relative risk reduction in 30-day major perfusion-related 
complications which is a biologically plausible treatment effect. Secondarily, we will determine the effect of tight 
perioperative blood pressure control on postoperative delirium. Long-term outcomes will include a composite of 
serious cardiovascular complications, cognitive function, and disability-free survival. In one planned optional sub-
study, we will compare pressure maintenance with phenylephrine and norepinephrine — randomly assigned — 
on our primary composite of major perfusion-related complications. In a second optional sub-study, we will 
compare anesthetic induction with etomidate and propofol — randomly assigned — on our primary composite of 
major perfusion-related complications. 
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Institution:  Dartmouth-Hitchcock Medical Center 

Mentor: Stacie Deiner, M.S., M.D. 
Project Available: Experience from a Pragmatic Geriatric Screening Program In this project, the FAER student will 
query data from over a year of pragmatic frailty and cognitive screening. They will describe the patient 
population, incidence of frailty, cognitive impairment, and other vulnerabilities as described by the geriatric 
verification program. They will also have access to outcomes such as length of stay, discharge destination, and 
postoperative delirium. The student will investigate the existing literature older surgical patients, geriatric quality 
programs and work with a librarian to do a formal search. They will also develop the outline for the paper and 
complete an abstract for presentation at the FAER symposium. 
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Institution:  Emory University School of Medicine 

Mentor: Laura Downey, M.D. 
Project Available:  
Project #1 Risk Factors associated with risk of transfusion in patients undergoing congenital cardiac surgery We 
plan to use our database to examine patients having ASD and VSD repairs at our institution and identify risk 
factors for red blood cell or platelet transfusions in the operating rooms and ICU prior to January 2022. A 
comprehensive multi-disciplinary team has created and started to implement practices aimed at early recovery 
after surgery. Part of these guidelines include: 1) detecting and treating preoperative anemia; 2) transfusion 
threshold guidelines for red blood cells and platelets; 3) changes in cardiopulmonary bypass practices to reduce 
transfusion needs. We will then compare our retrospective cohort to a cohort of patients after implementation of 
protocols to determine if these protocols decreased blood products transfusions in this population.  
 
Project #2 Characterization of platelet function in school age children undergoing cardiac surgery For this study, 
we will evaluate the effect of CPB on neonatal and school age platelet function. We will collect blood samples 
from 15 neonates and 15 school age children undergoing non-emergent cardiac surgery at 3 times: 1) baseline; 2) 
post-CPB before transfusion; 3) post-CPB after platelet transfusion. Using PCC, we will characterize changes in 
platelet contraction force between pre-surgery, post-CPB and after transfusion. Finally, we will conduct 
mechanistic studies to explore etiologies for platelet exhaustion in neonates post-CPB. The results of this study 
will allow us to understand important differences between adult and neonatal platelets and elucidate important 
platelet interactions after CPB or transfusions. 
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Institution:  Emory University School of Medicine 

Mentor: Roman Sniecinski, M.D., M.S.C.R. 
Project Available: Dr. Sniecinski is the director of the department's Reseach Hemostasis and Coagulation Core 
Lab. The lab's main focus is on the mechanism and treatment of acquired coagulation disorders encountered in 
cardiac surgery, trauma, and other inflammatory processes. Important lab capabilities include calibrated 
automated thrombography (CAT), viscoelastic testing via multiple platforms (TEG/ROTEM, and platelet 
aggregometry. Current projects include assessment of platelet function during extracorporeal circulation, the 
influence of COVID on hemostasis, and the benefits of pathogen reduction in RBCs. 
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Institution:  Emory University School of Medicine 

Mentor: Anna Woodbury, M.D., M.S.C.R. 
Project Available:  
Project 1: Randomized Controlled Trial of CES for Fibromyalgia Students may aid in participant recruitment, 
attending scanning sessions, pre-processing fMRI data, and constructing an abstract that involves analysis of some 
aspect of either the clinical or neuroimaging data (e.g. GABA spectroscopy, structural changes, rs-fcMRI, clinical 
outcomes). More details here: https://clinicaltrials.gov/ct2/show/NCT04115033  
 
Project 2: Long Term Efficacy of Neuronavigation Guided rTMS in Alleviating Gulf War Illness Related Headaches 
and Pain Symptoms. Students may aid in participant recruitment, attending rTMS sessions, data analysis, and 
constructing an abstract that involves analysis of some aspect of either the clinical or neuroimaging data. More 
details here: https://clinicaltrials.gov/ct2/show/NCT04182659 There are options for other projects including 
retrospective analysis and systematic review in order to generate a publication. Students may also choose to 
develop their own project in discussion with mentor. 

https://clinicaltrials.gov/ct2/show/NCT04115033
https://clinicaltrials.gov/ct2/show/NCT04182659
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Institution:  Emory University School of Medicine 

Mentor: Shan Ping Yu, MD, PhD 
Project Available:  
Title: Analgesic effect of memantine against hyperalgesia in the NMDA receptor GluN3A knockout mouse 
Supervisor: Shan Ping Yu, Professor, Department of Anesthesiology, Emory University School of Medicine Our 
recent research has identified that deficiency of the NMDA receptor inhibitory subunit GluN3A is a pathogenic 
factor for sporadic Alzheimer’s disease (AD) [1]. In GluN3A knockout (KO) mice, animals develop enhanced 
sensations to pain stimuli and psychological behaviors. This project will test the hypothesis that treatment with 
the NMDA receptor antagonist memantine (MEM) can effectively reduce the analgesia in KO mice and 
consequently improve psychological behaviors. GluN3A KO mice and WT controls of 3-6 months old will be 
subjected to daily treatment of MEM (10 mg/kg/day, in drinking water) for 1 to 4 weeks. At different time before 
and during MEM treatments, pain sensation and psychological behaviors will be measured. After the last test, 
animals will be sacrificed for assessments of pain and inflammation gene expressions such as cFos, STAT-3, AMPK, 
Interleukins, NF-?B, and TNF-a, using immunohistochemical imaging and Western blotting analysis. Acute pain will 
be measured by the latency of pain responses on the hot-plate and tail-flick tests. For the hot-plate test, mice will 
be placed on a hot plate (55°C), and the latency to forepaw licking or jumping will be recorded for each mouse in 
three trials. For the tail-flick test, the latency to withdraw the tail from worm water (50°C) will be recorded. To 
test inflammatory pain, the response of pain scores to subcutaneous formalin (10 µl of 5%) injection will be 
measured. The total time spent licking or biting the injected forepaw will be recorded over a 3 min interval for 
each mouse. Anxiety/depressive behaviors will be inspected by the Open field test and the Forced swimming test 
[2-4]. The experiment is expected to be finished in 2 months. We expect a research paper can be submitted for 
published to a peer-reviewed scientific journal with extra effort in data analysis and manuscript preparation. 
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Institution:  Icahn School of Medicine at Mount Sinai 

Mentor: Ira Hofer, M.D. 
Project Available: Use of machine learning techniques on Multimodal EHR and waveform data to predict 
perioperative complications” The student will work on a project using multimodal EHR (i.e. medications, 
laboratory results, vital signs, etc.) and/or waveform data to predict perioperative complications such as 
mortality, acute kidney injury and delirium. The incumbent student will be part of a large (>30 person) multi-PI, 
multi-disciplinary laboratory with individuals at all stages of training (medical student, PhD student, resident, post-
doc, etc.) focused on the use of machine learning to predict a variety of acute care complications. This 
environment will provide the grantee with various opportunities for mentorship, collaboration and presenting 
their work. 
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Institution:  Icahn School of Medicine at Mount Sinai 

Mentor: Daniel Katz, MD 
Project Available: Hemodynamic Changes Due To Postpartum Blood Loss In this study, we are looking to identify 
changes in cardiac output, stroke volume, and systemic vascular resistance in pregnant patients with postpartum 
hemorrhage. Students will learn how to use a new cardiac output monitor, get comfortable with taking 
measurements, and analyze the data. 
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Institution:  Indiana University School of Medicine 

Mentor: Jennifer Stewart, D.O. 
Project Available: Student will learn about data collection for clinical research, including building the data 
collection tools and analyzing the data. Student will also learn to write an IRB protocol and understand the 
process behind a clinical research. Students will work Monday to Friday during their elective. They will be 
spending 6-8 hours a day on the computer,working on building data collection tool and entering data. They'll also 
spend that time on familiarizing themselves with writing IRB protocol or writing a manuscript. 1) Describe the 
process behind clinical research (MK5)$ 2) Build data collection tools for research data collection (MK5)$ 3) 
Understand the thoughts behind writing an IRB protocol for clinical research (P3)$ Research Evaluation Form; 
(Completed work, whether it's data entry or IRB protocol writing 80% observation 20%) The student will get a 
chance to meet many anesthesia faculty who are also involved in the research project. You may also choose to 
work a few days in the operating room during your research month to increase interprofessional exposure. 
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Institution:  Indiana University School of Medicine 

Mentor: Fletcher White, M.S. Ph.D. 
Project Available:  
1) Laboratory bench research using a variety of injury models in mice to understand the transition from acute to 
chronic pain states. These rodent models include spared nerve injury (neuropathic pain), chemotherapeutic-
induced painful peripehral neuropathy, closed head mild traumatic brain injury, and femur fracture. Laboratory 
techniques utilize numerous molecular biological techniques, transgenic mice (CRISPR knockouts, Cre-lox tissue-
specific knockout, optogenetic and GCamp3 lines), neuroanatomical tract tracing, electrophysiology (current and 
voltage clamp), telemetry, immunocytochemistry, stimulus dependent and independent measures of rodent 
behavior and access to both clinical databases and specimens. The students can become involved in a variety of 
research aspects. This effort would likely result in authorship on a publication.  
 
2) Clinical research studies include collection and analysis of samples derived from individuals who have sustained 
mild traumatic brain injury alone or in combination with bone fracture. Methodology includes quantitative 
sensory testing and whole blood assays. The students can become involved in a variety of research aspects. This 
effort would likely result in authorship on a publication. 
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Institution:  Indiana University School of Medicine 

Mentor: Yar Luan Yeap, M.D., M.S. 
Project Available: Student will learn about data collection for clinical research, including building the data 
collection tools and analyzing the data. Student will also learn to write an IRB protocol and understand the 
process behind a clinical research. Students will work Monday to Friday during their elective. They will be 
spending 6-8 hours a day on the computer,working on building data collection tool and entering data. They'll also 
spend that time on familiarizing themselves with writing IRB protocol or writing a manuscript. 1) Describe the 
process behind clinical research (MK5)$ 2) Build data collection tools for research data collection (MK5)$ 3) 
Understand the thoughts behind writing an IRB protocol for clinical research (P3)$ Research Evaluation Form; 
(Completed work, whether it's data entry or IRB protocol writing 80% observation 20%) The student will get a 
chance to meet many anesthesia faculty who are also involved in the research project. You may also choose to 
work a few days in the operating room during your research month to increase interprofessional exposure. 
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Institution:  Massachusetts General Hospital 

Mentor: XIadong (Sheldon) Bao, MD, PhD 
Project Available: HPI-SMART BP trial: The study is a multi-center randomized control trial to evaluate utility of 
hypotension prediction index software in reducing intra-operative hypotension and improving peri-operative 
outcomes. The study recruits patients undergoing moderate or high risk non cardiac surgery who will have general 
anesthesia and arterial line for meticulous monitoring. The software can provide advanced physiological data 
about patient volume status, cardiac contractility and vascular tone to guide management by anesthesia team. 
Study subjects will be followed carefully about his/her cardiac function, renal function and mental status. Non-
intubated anesthesia for VATS procedure on patients with prior lobectomy: It is a multi-center retrospective study 
on feasibility of patients who had prior thoracic lobectomy undergoing non intubated anesthesia. Non intubated 
anesthesia has gained attention recently due to avoidance of muscle relaxants, intubation and positive pressure 
ventilation. Patients with prior history of lobectomy had increased risk of intra-operative hypoxia due to loss of 
lung parenchyma. Spontaneous breathing afforded by non-intubation method might maintain better V/Q match 
comparing to positive pressure ventilation and reduce intra-operative hypoxia. The study analyzes medical 
records from two major academic centers to assess the safety of non-intubated anesthesia in patients with prior 
lobectomy and provide guideline for appropriate patient selection in the future. HPI-SMART trial: Medical 
students are expected to gain advanced knowledge of physiology. Medical students will be in operating rooms 
with our research assistants and investigators to monitor patients, communicate with OR anesthesia team about 
hemodynamic changes, and follow up with patients with CAM screening and 30 days follow up. Non-intubated 
Anesthesia for VATS procedure: Medical students will work under direction of investigators to collect data from 
medical records and develop linear regression model of characteristics of patients undergoing non intubated VATS 
procedure. 
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Institution:  Massachusetts General Hospital 

Mentor: Lorenzo Berra, MD 
Project Available: Lung rescue team: the goal of this interventional crossover study, in intubated and 
mechanically ventilated Acute Respiratory Distress Syndrome (ARDS) patients, is to compare two positive end-
expiratory pressure (PEEP) titration techniques regarding: respiratory mechanics, gas exchange, changes in 
aeration and distribution of ventilation and its impact on cardiac function, especially the right heart (RH). The 
PEEP titration techniques are: incremental PEEP titration (PEEPinc) and Lung recruitment maneuver plus 
incremental (LRM plus PEEPdec). Inhaled Nitric Oxide (NO) in lung infections: the goal our efforts is to test high 
dose NO gas as an antiviral and antibacterial in patients with infection. We published recently a novel device we 
built in the lab for delivery of NO gas and additional two reports of its use: one, in pregnant patients with COVID-
19 and the second in medicine-floor patients with severe form of COVID-19. We started two randomized trials of 
NO gas in COVID-19, for more information please visit www.clinicaltrials.gov The student will join the research 
team led by Dr. Berra with 3 MD research fellows and 2 PhDs in respiratory physiology. We actively perform on 
several study protocols in the field of management of ventilator and airway care of patient admitted to the ICU. 
Student’s duties include but not limited to: a) Participate in ongoing research project on lung/heart interaction 
and respiratory care or nitric oxide and cardiac surgery b) Record data of procedures and results c) Learn clinical 
trials and clinical research compliance d) Report analyzed data to PI and participate in interpretation of results of 
studies, compared hypothesis and research methodology e) Participate actively in enrollment of patients, study 
procedures and samples analysis f) Learn basics application of statistics for the analysis of clinically relevant data 
g) Present at weekly research team meeting h) Develop a poster presentation for the annual ASA meeting to 
summarize preliminary or definitive results of study s/he takes part in 
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Institution:  Massachusetts General Hospital 

Mentor: Joseph Cotten, MD, PhD 
Project Available: We are interested in temperature regulation of TASK potassium channels. Exploiting 
differences in temperature sensitivity between TASK-1 and TASK-3, we will identify regions of the TASK potassium 
channel critical for activation by temperature. We are quantifying the physiologic effects (cardiorespiratory and 
metabolic) of rat co-intoxication with fentanyl and methamphetamine and are characterizing a novel reversal 
agent. The student would focus on either molecular biology/ion channel or rodent studies. A unique and 
important role will be defined based on the student's interests. The student will work closely with the mentor 
and/or his research assistant to master multiple basic laboratory skills in molecular biology, ion channel 
electrophysiology, basic electronics, respiratory physiology, and rodent handling/experimentation. 
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Institution:  Massachusetts General Hospital 

Mentor: Stuart Forman, M.D., Ph.D. 
Project Available: Wild-type zebrafish embryos (up to 7 days post-fertilization) will be used to screen libraries of 
compounds for suppression of motor responses to environmental stimuli, using a high-throughput programmable 
video analysis tool. Active compounds will be further characterized for potency and reversibility. Zebrafish 
colonies with knockout or knockin of specific genes associated with general anesthesia sensitivity will be created 
and used for further testing of general anesthetics. Students will participate in lab meetings, present their 
findings, and work with labmates to summarize their work in the form of Powerpoint slides or a poster. Students 
will work with Dr. Jounaidi, secondary mentor, in Dr. Forman's lab. 
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Institution:  Massachusetts General Hospital 

Mentor: Jianren Mao, M.D., Ph.D. 
Project Available: The MGH Center for Translational Pain Research is a combined preclinical and clinical research 
facility. We are testing a new pharmacological therapy that could improve opioid analgesic effect and reduce 
opioid side effects such as opioid-induced hyperalgesia. The student will learn clinical study design, subject 
recruitment, and research data collection. The student will have the opportunity to be exposed to laboratory 
studies of pain and opioid-related disorders using the state-of-art neuroscience techniques. The student will also 
work with Dr. Lucy Chen, secondary mentor, in Dr. Mao's lab. 



Page 1 of 170 
MSARF – Summer Program 

2023 Host Departments and Mentors 

Institution:  Massachusetts General Hospital 

Mentor: Patrick Purdon, PhD 
Project Available: The PurdonLab (https://purdonlab.mgh.harvard.edu) is a neuroengineering lab focused on 
brain dynamics, brain health, and the neural mechanisms of anesthesia. Our research aims to understand brain 
dynamics in aging, Alzheimer’s disease, child development, sleep, anesthesia, and consciousness. We use this 
knowledge to develop novel technologies for brain monitoring and physiological control. We have several ongoing 
projects, and students with an interest and/or background in neuroscience, anesthesiology, surgery, signal 
processing, and/or statistics will be an excellent fit for the lab. Below are some new/ongoing projects that 
students may be a part of:  
1. Study that seeks to understand brain dynamics during musical improvisation. We hypothesize that certain 
regions of the brain, included social mirroring networks are more engaged during musical improvisation.  
2. Observational study that seeks to characterize post-operative cognitive trajectories of patients receiving 
general anesthesia for surgery.  
3. Observational study that seeks to characterize post-operative cognitive trajectories of patients receiving 
general anesthesia for surgery. The student will be involved in research studies relating to neural mechanisms of 
nociception and anesthesia, and their translational applications. Under the supervision of the PI, the student will 
partake in conducting these studies including subject recruitment, data collection, and data analysis. The student 
will also have the opportunity to mentor clinical research coordinators and research assistants. 
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Institution:  Massachusetts General Hospital 

Mentor: Shiqian Shen, M.D./Ph.D 
Project Available: Accumulating evidence suggest a critical role for neuro-immune interactions in pain perception, 
and in the transition from acute to chronic pain. Our lab focuses on dissecting key immunological events that are 
implicated in the development of neuropathic pain. Taking advantage of preclinical animal models of pain, 
particularly chemotherapy-induced peripheral neuropathy and sciatic nerve chronic-constriction injury, we will 
examine the underlying contribution from different subset of immune cells during the onset and maintenance of 
neuropathic pain. Student is expected to participate in the experiments using animal models of pain and is 
expected to learn how to perform nociceptive behavior testing, including von Frey Filaments, Hargreaves 
apparatus, and facial grooming. Perspective student will participate in scientific literature review, experimental 
design, data interpretation, and troubleshooting. For virtual component, student is expected to learn computing 
animal behavioral data into composite scores. 



Page 1 of 170 
MSARF – Summer Program 

2023 Host Departments and Mentors 

Institution:  Massachusetts General Hospital 

Mentor: Ken Solt, M.D. 
Project Available: Our laboratory aims to elucidate the neural circuits involved in anesthetic-induced 
unconsciousness and emergence from general anesthesia, with the long-term goal of developing novel methods 
to rapidly reverse the effects of general anesthesia to restore consciousness and cognition. This project will 
involve the use of various neural circuit manipulations in rodents to elicit changes in arousal state, including (but 
not limited to) chemogenetics and optogenetics. EEG and intracranial recordings will also be used to assess 
changes in neurophysiology. The student must be willing to work with rodents. With appropriate supervision by 
senior lab members, the student will learn how to handle and anesthetize laboratory animals, and will participate 
in various activities including stereotaxic neurosurgery, behavioral experiments, neurophysiological recordings, 
histology, and data analysis. The student will attend weekly lab meetings to present brief progress reports and 
learn about other ongoing projects. At the end of the fellowship, the student will be expected to summarize and 
present their work at the final lab meeting. 
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Institution:  Massachusetts General Hospital 

Mentor: Tilo Winkler, PhD 
Project Available: Positron Emission Tomography (PET) imaging of acute pulmonary embolism and deep vein 
thrombosis using a novel PET imaging tracer: Venous thromboembolism (VTE) remains a significant healthcare 
problem with over 100,000 deaths per year in the United States and still remains a diagnostic challenge. Even 
today, in the era of targeted therapeutics for cancer and immunologic therapies for autoimmune diseases, there 
exists no direct method to image intravascular thrombi. Our long-term research objective of this translational 
study is to establish a novel thrombus body scan (TBS) using a new fibrin-specific probe for positron emission 
tomography (PET) imaging to overcome the limitations of indirect VTE diagnosis, and, with one single test, provide 
a total-body assessment of fresh intravascular clot. The student will investigate if our novel PET imaging tracer can 
detect the blood clots causing pulmonary embolism and if the location of the blood clots in the lungs matches 
between PET and current diagnostic Computed Tomography (CT) images. The student will use the image analysis 
software 3D Slicer for generating masks for the lungs using CTs, and use these masks for the quantitative analysis 
of the tracer uptake in the lungs with available MATLAB tools. Masks of blood clots in diagnostic CTs will be 
generated using 3D Slicer and used to determine if the uptake of the novel PET tracer in blood clots matches the 
location of the clots in the diagnostic CTs. The student will analyze the quantitative results of the image analysis, 
write an abstract, and present a poster with the results. 
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Institution:  Massachusetts General Hospital 

Mentor: Zhongcong Xie, M.D., Ph.D. 
Project Available: Postoperative delirium (POD), a condition characterized by a state of confusion, is one of the 
most common postoperative complications among senior patients and is associated with substantially increased 
rates of morbidity and mortality, increased care costs, and risk of developing Alzheimer’s disease and related 
dementias (ADRD). The pathogenesis of POD is still mostly unknown, which impedes further studies of POD, 
including the targeted interventions. There is no treatment for POD at present. Consistent with the notion that 
gut microbiota dysbiosis, neuroinflammation and mitochondrial dysfunction are part of ADRD neuropathogenesis 
and are also associated with cognitive impairments, our previous studies showed that anesthesia/surgery induced 
an age-dependent gut microbiota dysbiosis, neuroinflammation, mitochondrial dysfunction and POD-like behavior 
in mice. Thus, we extend these studies to further define a potential multifactorial model of POD pathogenesis by 
testing these hypothesis: anesthesia/surgery-induced neuroinflammation is promoted by age-associated 
microbiota dysbiosis (the predisposing factor and the modulator), leading to mitochondrial dysfunction and POD-
like behavior in mice. We employ an innovative label-free nano-biosensing system for biomolecular analysis 
(nanobeam technology) in the proposed studies. These studies could ultimately help develop the targeted 
interventions of POD by targeting microbiota dysbiosis. These efforts would ultimately promote safer anesthesia 
and surgical care, leading to better postoperative outcomes for senior patients and development of strategies 
towards preventing ADRD. Our lab has focused on the research of anesthesia/surgery and brain health, one of the 
initiatives of ASA.  
 
The student will:  
• perform abdominal surgery under anesthesia, harvest blood and brain tissues of the mice, determine the effects 
of the anesthesia/surgery on monocytes, B cells, IL-6 and others in blood, and IL-6, microglia activation and 
neuronal dysfunction in brain of the mice.  
• perform behavioral test (e.g., Morris Water Maze and Barnes Maze), and learn technology including 
flowcytometry, ELISA, Western blot, and nanobeam.  
• learn the data analysis, literature search and drafting of manuscript. Traditionally, students with contributions to 
research projects will be included in our publications based on the research projects. The students are 
encouraged to develop their own research projects for future career development. 
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Institution:  Mayo Clinic College of Medicine and Science (Arizona) Program 

Mentor: Adam Milam, M.D., Ph.D. 
Project Available: Racial and Ethnic Health Care Disparities in Intraoperative Anesthetic Management among 
General Surgery Patients: Studies examining pain management in the emergency department and outpatient 
settings suggest that African American and Hispanic patients are less likely to receive analgesia for acute pain. 
Other studies have found that African American patients are less likely to be screened for pain and that medical 
students and providers hold false beliefs regarding biological differences by race/ethnicity leading to racial biases 
in the treatment recommendations for pain. This proposal seeks to examine differences in intraoperative 
anesthetic management of patients by race, ethnicity, and socioeconomic status. This will be the first step in 
examining differences in anesthetic management at Mayo Clinic and will focus on intraoperative pain 
management and prevention of nausea/vomiting. SES and Liver transplant recipient outcomes: The primary aim 
of this study is to assess if there is a relationship between socioeconomic status (SES) and graft failure in liver 
transplant patients. We hypothesize that a higher SES, will be associated with a lower graft failure rate. This 
current proposal seeks to build on previous studies to examine liver transplant outcomes by SES using a large, 
diverse patient population. Additionally, we will include the patient’s address at multiple time points as residential 
mobility may be related to transplant outcomes. The findings from this propose work have the potential to inform 
individual- and system-level interventions to reduce SES disparities in renal transplant outcomes. 
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Institution:  Mayo Clinic College of Medicine and Science (Arizona) Program 

Mentor: Bradford Smith, M.D. 
Project Available: The goal of the research proposed is to determine the incidence of minor and major 
complications following transesophageal echocardiography. Using a large historical database, we will review 
patients who had a transesophageal echocardiogram (TEE) and subsequently developed post-procedure 
complications. Severe complications following TEE are rare but a thorough and recent review of these 
complications will help providers better inform and care for patients in the future. Through mentorship, training, 
leadership, and motivation I am well qualified to successfully carry out the proposed research project. In a short 
time, I have initiated, performed, and completed several novel research projects with an emphasis on 
perioperative patient safety and outcomes. As the product of excellent mentorship, I have seen firsthand how 
mentorship and collaboration can impact a young researcher. Through successful collaboration within my own 
specialty and amongst different specialties, I have been fortunate to complete a wide array of research. I have 
successfully written two institutionally funded grants and multiple IRB applications for both prospective and 
retrospective= studies. As a result of these previous experiences, I am keenly aware of the importance of 
collaboration, communication, timeliness, and funding to successfully complete a thorough research plan. The 
current application builds logically on my previous work and will help educate and inform clinicians to provide 
safe perioperative care to a complex cohort of patients. 
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Institution:  Mayo Clinic College of Medicine and Science (Rochester) Program 

Mentor: Michael Joyner, M.D. 
Project Available:  
1. Furthering Our Understanding of Neurovascular Function in Women with Uterine Fibroids  
2. The Effect of Etavopivat on Oxygen-binding Affinity, Skeletal Muscle Blood Flow, Maximal Oxygen Uptake 
During Exercise in Hypoxia: A Single-arm Crossover Trial  
3. Hot Flashes and Neurovascular Function in Women  
4. Exercise and Hypoxic Responses to Isovolemic Hemodilution in Rare Hemoglobin Variant Humans  
 
The student will work closely with Dr. Joyner and his research fellows to understand the fundamental biological 
questions. They will also participate during the invasive studies on instrumenting subjects, obtaining/analyzing 
samples, and also analyzing data. The goal will be generation of an abstract for presentation at a major meeting 
and inclusion as a co-author on a subsequent manuscript. 
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Institution:  Mayo Clinic College of Medicine and Science (Rochester) Program 

Mentor: Carlos Mantilla, M.D., Ph.D. 
Project Available:  
1. Opioid-induced respiratory depression  
2. Clinical assessment of diaphragm muscle function  
 
The student will work closely with Dr. Mantilla and his research fellows using techniques such as whole body 
plethysmography, lung mechanics and wireless telemetry of respiratory function. The studies will assess the 
impact of physiological changes in motor neurons, muscle fibers and neuromuscular junctions across diseases and 
conditions that limit the ability to sustain breathing and perform expulsive maneuvers such as coughing and 
sneezing that are necessary to maintain clear airways. Students will participate in data collection, analyses and 
interpretation with the goal of generating an abstract for presentation at a major meeting and inclusion as a co-
author on a subsequent manuscript. 
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Institution:  Mayo Clinic College of Medicine and Science (Rochester) Program 

Mentor: Christina Pabelick, M.D. 
Project Available:  
1. “Pediatric Airways smooth muscle cells as a model for pediatric airway disease” Overview: My lab is interested 
in airway diseases such as asthma. In human adult and fetal airway smooth muscle, we have identified differences 
in mechanisms for asthma and sex differences in asthma in the adult population. We have also established mouse 
models of asthma for different ages. This project will use airway smooth muscle from pediatric patients to a) 
identify any differences in contractility, calcium handling, and protein expression in comparison to human adult 
and fetal cells, and b) investigate mechanisms of asthma in this population.  
2. “Role of hydrogen sulfide (H2S) in neonatal/pediatric airway disease” Overview: My lab is interested in airway 
diseases such as asthma. Previously, we have identified the detrimental effects of oxygen on the neonatal and 
pediatric lung (even in doses of 60% or less). We are currently looking at the effects of H2S as a potential 
therapeutic target. Interestingly, H2S is a naturally occurring gaseous transmitter in the human body, like e.g. NO. 
In previous work, we demonstrated that H2S alleviates the detrimental effect of oxygen on the lung in these age 
groups. We are currently exploring the mechanisms by which H2S alleviates the negative oxygen effects on the 
lung.  
 
Student’s role: The student will be mentored by me and a fellow throughout their internship. The student will 
help with literature searches, learn basic lab techniques and a variety of methods (e.g. western blot, calcium 
imaging, immunohistochemistry) to be able to address the above mentioned questions. The student will learn 
data analysis, interpretation of their results and will present his or her findings at lab meetings. Towards the end, 
the student will write an abstract to be submitted for the ASA meeting as well as the American Thoracic Society 
meeting. Throughout their time with me, the student will have an opportunity to shadow me and my colleagues in 
the operating room (depending on current guidelines related to Covid) and attend resident lectures as well as 
medical student lectures provided by Mayo’s IMSP program. 
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Institution:  Memorial Sloan Kettering Cancer Center 

Mentor: Anoushka Afonso, M.D. 
Project Available: Josie Robertson Surgery Center (JRSC) is a free-standing outpatient cancer surgery center at 
Memorial Sloan Kettering (MSK). We provide care for over 6500 patients annually who receive standard 
outpatient and more complex extended recovery ambulatory surgeries with breast, gyn, head and neck and 
urology services. We have implemented custom ambulatory surgery Enhanced Recovery After Surgery (ERAS) 
programs that include a specific clinical pathway with measurable outcomes and compliance. To better 
understand the patients’ immediate and long-term postoperative recovery, this project will retrospectively 
evaluate the clinical and patient reported outcomes (PROs). This will give us the ability to see the impact of the 
clinical and ERAS pathways on pain, nausea, and general recovery at home. This combination of clinical and 
patient reported data is not routinely obtained following ambulatory surgery and allows for better reporting on 
postoperative recovery. 
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Institution:  Memorial Sloan Kettering Cancer Center 

Mentor: Kara Barnett, M.D. 
Project Available:  
1. A Randomized Controlled Trial to Compare the Effectiveness of Deep vs Moderate Neuromuscular Blockade in 
Reducing Postoperative Pain and Intra-abdominal Insufflation Pressure during Minimally Invasive Robotic 
Prostatectomy. During robotic surgery, the abdomen is insufflated with carbon dioxide to generate a 
pneumoperitoneum for improved visibility of the abdominal compartment and organs. Unfortunately, the 
elevation in intra-abdominal pressure from CO2 insufflation has untoward effects on hemodynamic stability and 
pulmonary mechanics. Equally important are the perioperative sequelae of elevated intra-abdominal insufflation 
pressure (IAP). The primary aim is to compare the effectiveness of deep versus moderate neuromuscular blockade 
(NMB) in reducing postoperative pain and IAP in patients undergoing minimally invasive robotic prostatectomy at 
Memorial Sloan Kettering (MSK) Josie Robertson Surgery Center (JRSC). Patients are randomized into two groups: 
deep (intervention) versus moderate (control) NMB. In both groups, anesthesia is induced and maintained per our 
department’s standard of care. The accrual target is to randomize 130 patients to ensure 120 evaluable patients 
for each of the two primary endpoints: 1. patient reported postoperative pain, and 2. change in IAP.  
 
2. Association between ambulatory surgery postoperative nausea and vomiting (PONV) protocol change and 
postoperative outcomes. This project will compare outcomes including the success of PONV rescue and impact on 
post anesthesia care unit (PACU) stay before the implementation of the new PONV protocol (2017-6/2022) vs 
after (7/2022 – 6/2023) at MSK Monmouth. The initial PONV pathway included a second dose of ondansetron in 
the PACU whereas the updated pathway included amisulpride.  
 
3. Propofol vs midazolam vs remimazolam sedation and perioperative outcomes, including hypotension and 
readiness for discharge, in outpatient cancer surgery. This preliminary retrospective data analysis will guide the 
power estimation for a prospective randomized trial comparing the three different sedation approaches for low-
risk interventional radiology procedures in higher risk oncologic population at MSK Monmouth. Remimazolam is a 
new sedative that has potential applications in specific patient populations. Evaluation of this new agent against 
the currently used anesthetics is important to pinpoint optimal applications for the more expensive and labor 
intensive remimazolam. 
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Institution:  Memorial Sloan Kettering Cancer Center 

Mentor: Hanae Tokita, M.D. 
Project Available: Retrospective evaluation of the association between ambulatory surgery postoperative nausea 
and vomiting (PONV) protocol change and postoperative outcomes. This project will compare outcomes including 
the success of PONV rescue and impact on post anesthesia care unit (PACU) stay before the implementation of 
the new PONV protocol (1/2016-6/2022) vs after (7/2022 – 6/2023) at JRSC. The initial PONV pathway included a 
second dose of ondansetron in the PACU whereas the updated pathway included amisulpride. This is part of the 
ongoing evaluation of perioperative clinical outcomes and patient reported outcomes following ambulatory 
surgery at Josie Robertson Surgery Center (JRSC): The project continuously evaluates associations between 
patient characteristics (e.g., age, BMI, sleep apnea, medical complexity, chronic pain) and clinical details (e.g., 
surgery type), perioperative outcomes (e.g., acute postop pain, intraoperative opioid consumption, postoperative 
opioid consumption, nausea and vomiting) and post-discharge symptoms and recovery including Patient Reported 
Outcome (PRO) measures. The analyses also evaluate elements of ambulatory surgery Enhanced Recovery After 
Surgery (ERAS) programs implemented at JRSC that include specific clinical pathways with measurable outcomes 
and compliance. 
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Institution:  New York University School of Medicine 

Mentor: Jing Wang, MD, PhD 
Project Available: Protocol Summary Title A single-center observational study to develop EEG biomarkers of 
transition from acute to chronic pain Short Title EEG biomarker for pain Brief Summary We will enroll acute and 
chronic low back pain, and control subjects. We will record high density EEG in these subjects, along with pain and 
mood questionnaires Those with acute pain will be followed longitudinally with additional visits at 1, 2, and 6 
months. We will use machine learning to develop and validate a biomarker for the transition from acute to 
chronic pain. Objectives EEG theta and gamma oscillations will be used to develop biomarker for the onset of 
chronic pain Methodology Observational, longitudinal study Endpoint The primary endpoint is to develop an EEG 
biomarker of the transition from acute to chronic pain. Secondary outcomes will be identification of clinical, pain, 
and mood predictors for the development of chronic pain. EEG features in subjects with chronic low back pain will 
be compared to pain-free subjects to examine differences in regional brain activities and to correlate changes 
with reported pain intensity. Study Duration 5 years Participant Duration Up to 6 months Population Both male 
and females of age 18-75 years will be enrolled Study Sites Tisch Hospital, Kimmel Pavilion, Ambulatory Care 
Center, Epilepsy Center, Center for Biomedical Imaging Number of participants 500 Statistical Analysis Supervised 
and unsupervised machine learning analysis, Bayesian Inference 
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Institution:  NYPH (Columbia Campus) Program 

Mentor: Lisa Eisler, M.D. 
Project Available: Type of Research for Project: Clinical research Project Research Topic: Hemoglobin optimization 
in pediatric surgical patients Project Overview: The proposed research opportunity for Summer 2023, within the 
Columbia University/NYP-Morgan Stanley Children’s Hospital Division of Pediatric Anesthesiology, is to use a 
national administrative database (PHIS, NSQIP-P) to investigate the relationship between preoperative anemia 
and increased hospital costs and length of stay in pediatric surgical admissions. I will also begin enrolling scoliosis 
patients in a trial of oral iron supplementation, which may be a source of data for a cross-sectional study during 
the summer period if that is also of interest. Project Student Role: The student will complete a literature review 
on the topic of preoperative anemia and hospital costs, and will also draft a methods section for a future 
manuscript based on planned analyses. This work will be presented at weekly data analysis working group 
meetings with the PI and a data analyst. In weekly meetings the student will come to understand various 
biostatistical methods as we discuss findings and tailor our analysis. Between meetings the student (if desired) 
may assist with clinical trial enrollment visits and remain involved in future work utilizing these data. 
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Institution:  NYPH (Columbia Campus) Program 

Mentor: Charles Emala, MS, MD 
Project Available: Type of Research For Project #1: Basic Science Project #1 Title: Airway GABAA receptors and 
reactive airway disease Project #1 Description: Dr. Emala's main area of research interest is in the understanding 
of interactions between signal transduction pathways in airway nerves and smooth muscle and how these 
interactions contribute to diseases such as asthma. A broader understanding of the non-neuronal expression and 
function of GABAA receptors in smooth muscle is a central focus. Project #1 Student Role: Assist with measuring 
ex vivo airway smooth muscle contraction and relaxation of human and mouse airways in a perfused organ bath 
system. Assist with cell based assays measuring intracellular calcium, plasma membrane potential and 
intracellular second messengers. ELISA and western blotting of phosphoproteins will be performed. The student 
will participate and present at weekly lab meetings and participate in laboratory journal clubs. The student will 
have the opportunity to attend research seminars in the department of anesthesiology and neighboring basic 
science departments. The student may have the opportunity to contribute to the writing of meeting abstracts and 
primary manuscripts associated with this research.  
 
Type of Research For Project #2: Basic Science Project #2 Title: Natural phytochemicals relax airway smooth 
muscle and reduce lung inflammation Project #2 Description: Dr. Emala's main area of research interest is in the 
understanding of interactions between signal transduction pathways in airway nerves and smooth muscle and 
how these interactions contribute to diseases such as asthma. The laboratory has demonstrated that 
phytochemicals of the flavonoid and ginger family have dual beneficial effects in asthma; smooth muscle 
relaxation and anti-inflammation. Project #2 Student Role: Assist with measuring ex vivo airway smooth muscle 
contraction and relaxation of human and mouse airways in a perfused organ bath system. Evaluate histologic 
changes in fixed lung samples from asthmatic mice chronically treated with phytochemicals. The student will 
participate and present at weekly lab meetings and participate in laboratory journal clubs. The student will have 
the opportunity to attend research seminars in the department of anesthesiology and neighboring basic science 
departments. The student may have the opportunity to contribute to the writing of meeting abstracts and 
primary manuscripts associated with this research. 
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Institution:  NYPH (Columbia Campus) Program 

Mentor: Paul Garcia, MD, PhD 
Project Available:  
Project #1 Clinical Research: Thalamocortical oscillations and their influence on emergence and recovery from 
anesthesia. Our work demonstrates that specific frontal EEG patterns containing significant power in the alpha 
band can predict normal vs abnormal cognitive recoveries from general anesthesia. We have been investigating 
the influence of noxious stimulation on these EEG patterns by focusing on pharmacologic and non-invasive 
manipulations of thalamocortical oscillations during anesthesia and the effects on post-operative pain. Student 
Role in Project #1: The MSARF student will learn general clinical research techniques and receive advanced 
training in spectral analysis of EEG data, pre/intra/post-operative behavioral assessments, and statistics.  
 
Project #2 Laboratory Research: Pre-clinical investigations on the integration of cortical information in emergence 
and recovery from anesthesia We have developed specific measurements of abnormal recovery in rodents that 
mimic cognitive problems in the immediate post-anesthesia time-period (hours to days). A knowledge gap exists 
regarding how these behaviors are influenced by pharmacology and electrical stimulation. By investigating activity 
levels and latency to appearance of normal waking behaviors after an anesthesia challenge, we can determine the 
influence of neuromodulation on arousal behaviors. Our aim is to identify neuroprotective strategies through an 
examination of the pharmacologic and neurophysiologic determinants of post-anesthesia behavior. Student Role 
in Project #2: The MSARF student will learn in vivo anesthetic and surgical techniques with rodents, behavioral 
testing, statistical techniques and scientific communication skills. In addition to the advanced scientific techniques 
to be learned the student will have ample opportunities for experiencing life as an academic anesthesiologist in 
the operating theatre. 
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Mentor: May Hua, MS, MD 
Project Available: Type of Research for Project: Health Services and Outcomes Research  
Project Research Topic: Use of palliative care and end-of-life care in critically ill patients, high-risk surgical 
patients, and other patients with serious illness.  
Project Overview: The project consists of examining use of palliative and end-of-life care in critically ill patients, 
high-risk surgical patients and other patients with serious illness. This includes examining outcomes for patients 
who did and did not receive palliative care as well as factors associated with receipt of palliative care.  
Project Student Role: Under supervision by the PI and a biostatistician, the student will be involved performing a 
literature review, and in analyzing and presenting data and writing a manuscript for publication. 
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Mentor: Caleb Ing, MD 
Project Available: Type of Research: Perioperative Outcomes (Health Services) Research  
Topic: Epidemiology of perioperative complications and adverse outcomes in pediatric patients.  
Overview: The project consists of evaluating short and long-term complications and adverse outcomes in children 
undergoing surgical procedures. This includes evaluation of causes, risk factors, and methods for prevention of a 
variety of adverse outcomes. The specific complications and datasets to be used will be determined after 
discussion with the candidate.  
Student Role: The student’s responsibilities will involve literature review which involves identifying and reading 
relevant articles and aiding in the writing of a manuscript. Interpreting data and generating tables and figures, as 
well as potentially some minor data analysis depending on the experience of the student. 
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Mentor: HT Lee, M.D., Ph.D. 
Project Available: Type of Research: Basic Science Research  
Topic: Acute kidney injury and multiple organ dysfunction Overview: Dr. Lee's research focuses on the 
pathomechanisms of perioperative acute kidney injury, AKI induced remote organ dysfunction and translational 
approaches to attenuate this injury. One focus of the laboratory is the role of Purinergic and Toll like receptors on 
acute kidney injury in vivo as well as in vitro. Student Role: Assist with in vitro cell signaling experiments. The 
medical student will learn in vitro cell death assays, immunoblotting and RTPCR under the supervision of PI and 
postdoctoral fellows. The student will work with cultured cell lines and tissues obtained from animal models to 
investigate the expression of mRNA and proteins involved in cellular injury and protection following ischemia 
reperfusion injury. The student will be encouraged to analyze and present their data in written and oral form and 
participate in weekly laboratory meetings. 
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Mentor: Richard Levy, MD 
Project Available: Project #1 Research Type: Basic Research  
Topic: Age-specific Propofol Toxicity Project Overview: Propofol infusion syndrome (PRIS) is a potentially life-
threatening side-effect of treatment with the sedative/hypnotic, propofol. Young children appear to be at higher 
risk than older patients. However, the underlying cause of PRIS is unknown. Recently, we identified a novel 
mechanism of propofol toxicity in cardiac mitochondria of immature mice. In this project, we aim to determine 
the exact cause of propofol toxicity and will attempt to develop mitigating strategies.  
Student Role: Assist in rodent exposures and data analysis. Assist in measuring various aspects of mitochondrial 
function in the mouse heart through a variety of basic science techniques.  
 
Project #2 Research Type: Basic Research  
Topic: Assessing the Permeability Transition Pore (PTP) in Developing Mitochondria Project Overview: The PTP is a 
voltage-gated, non-specific, non-selective mega-channel present on the inner mitochondrial membrane. Although 
the presence of the pore and its functional importance have been well established, its exact proteinaceous 
molecular identity remains elusive. Mounting evidence suggests that opening of the pore within mitochondria 
plays a pathological role in a variety of cardiac disease processes while physiological regulation of the PTP may be 
important for normal cellular development and differentiation. In this project, we aim to identify novel proteins 
that may regulate the PTP or serve as pore components. Furthermore, we aim to determine the role of the PTP in 
cardiomyocyte mitochondrial maturation.  
Student Role: Assist in isolation of cardiomyocyte mitochondria from newborn and juvenile rodents. Assist in 
measuring various aspects of mitochondrial function in the mouse heart through a variety of basic science 
techniques. 
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Mentor: Gebhard Wagener, MD 
Project Available:  
Type of Research: Clinical (Patient-oriented) research  
Research Topic: Cannabis use and anesthesia  
Overview: Little is known how chronic cannabis use affects anesthetic requirements and analgesia during and 
after surgery. Cannabis use is now legal in New York State and it is more feasible to obtain honest replies to 
questionnaires of patients undergoing surgery with regard to cannabis use. The project involves sending a 
questionnaire about cannabis (and other drugs) use to patients undergoing surgery and then interviewing a select 
number of subjects to confirm more details about drug use. We then follow up with the anesthetic and analgesic 
perioperative drug use matching chronic cannabis users with normal controls.  
Student Role: The student’s responsibilities will be to send out the questionnaires and, after learning interview 
techniques with psychiatrist, to interview subjects. The student will further collate and organize the clinical data 
and help with analysis and manuscript writing. The student will further be able to shadow the PI during his clinical 
work in the operating rooms and the ICUs. 
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2023 Host Departments and Mentors 

Institution:  Ohio State University Wexner Medical Center 

Mentor: Ling-Qun Hu, M.D. 
Project Available: I. Comparison of Arm and Ankle Blood Pressure during Cesarean Delivery: A Blood Pressure 
Cuffs Pilot Study A single center prospective self-control study. Aims: 1)To validate the effectiveness of left uterus 
displacement (LUD) after systolic blood pressure (SAB) with simultaneous measurements of BP on the arm and 
left ankle during surgery in patients undergoing cesarean delivery (CD) at The Ohio State University Wexner 
Medical Center. 2)To determine whether ankle BP correlates more accurately than arm SBP with the incidence of 
nausea/vomiting and category II or III fetal heart tracing and bradycardia after SAB and LUD under no shivering 
conditions in patients undergoing CD. 3)To determine the impact of body mass index and antepartum estimation 
of newborn weight on SHS [12] after the subarachnoid block (SAB). Medical Student activities: a) The medical 
student will be trained to screen possible candidates for the study. b) The student will assist the postdocs or 
research fellows to perform the informed consent, patient enrollment, collect demographics, medical history and 
medications. c) The student will have the opportunity to interact and assist the anesthesiologist on the case with 
any study procedures, which will provide him/her a more accurate knowledge of the clinical work of the 
anesthesiologist. d) The student will be instructed on how to perform the necessary intraoperative assessments 
and how to record the data on the case report forms. e) Finally, the student will transfer the data to a database 
for analysis, and will interact with one of the lab’s statistician to learn how to register the data and to interpret 
the results of the data analysis. g) The student will be expected prepare an abstract and/or poster to present at 
the local OSUMC Research Day and at an Anesthesiology National Meeting 
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2023 Host Departments and Mentors 

Institution:  Ohio State University Wexner Medical Center 

Mentor: Tristan Weaver, M.D. 
Project Available: Project description: Surgical patients at The Ohio State University, and across the country, who 
are admitted for at least 2 days in the hospital, are overprescribed a significant amount of opioid medications 
when discharged to home. Our hypothesis is that the opioid medication (oral morphine equivalent) prescribed to 
treat pain after cystectomy exceeds by a large margin (30-50%) the actual patients’ requirement and results as a 
leftover medication. Study population: Adult patients = 18 years old, scheduled to undergo a cystectomy, who 
give written informed consent to participate in the study and who meet all inclusion and no exclusion criteria. 
Data collection: Data will be collected by weekly follow-up phone survey. Considering this an observational study 
aimed to explore and describe opioid consumption post-discharge, no formal inferential statistical analyses will be 
performed.. Continuous variables will be expressed using means, medians, standard deviations and other 
appropriate measures of spread and categorical variables using frequencies and percentages. Estimated means 
and confidence intervals will be provided for the outcome variables of interest. Continuous variables will be 
expressed using means, medians, standard deviations Medical Student activities: a) The medical student will be 
trained to screen possible candidates for the study. b) The student will assist the postdocs or research fellows to 
perform the informed consent, patient enrollment, collect demographics, medical history and medications. c) The 
student will have the opportunity to interact and assist the anesthesiologist on the case with any study 
procedures, which will provide him/her a more accurate knowledge of the clinical work of the anesthesiologist. d) 
The student will be instructed on how to perform the necessary intraoperative assessments and how to record 
the data on the case report forms. e) In this particular study, the MS will perform follow-up telephone interviews 
to discharged patients. f) Finally, the student will transfer the data to a database for analysis, and will interact 
with one of the lab’s statistician to learn how to register the data and to interpret the results of the data analysis. 
g) The student will be expected prepare an abstract and/or poster to present at the local OSUMC Research Day 
and at an Anesthesiology National Meeting 
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MSARF – Summer Program 

2023 Host Departments and Mentors 

Institution:  Oregon Health & Science University 

Mentor: Selva Baltan, MD, PhD 
Project Available: Our lab focuses on the mechanisms of stroke in white matter portion of the brain. The growth 
of the aging population together with improved stroke care has increased the number of stroke survivors and the 
risk for recurrent stroke events. Ischemic preconditioning (IPC), which is a brief ischemic exposure in the brain 
that confers tolerance to the subsequent ischemic challenge, is a potent protective mechanism against stroke in 
clinical and experimental studies. Mechanisms of IPC have been mainly studied in gray matter (GM), despite white 
matter (WM) injury and axonal dysfunction being critical components of clinical deficits observed in stroke 
patients.Our preliminary results show that a brief application of CX-4945 (Silmitasertib), an FDA-approved Casein 
Kinase 2 (CK2) inhibitor for cancer patients, before ischemia attenuates WM injury to a subsequent attack by 
promoting axon function recovery and improving behavioral outcomes in in vitro or in vivo WM injury models. 
Therefore, we will investiga the mechanisms of pharmacological preconditioning conferred by CK2 inhibition in 
young and aging male and female WM. The experiments will consist of electrophysiological recording of axon 
function using optic nerves, a WM tract and analysis of the acquired data using appropriate software. A 
postdoctoral fellow and PI will be available to train the student in methods and, setup use and analysis procedure. 
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2023 Host Departments and Mentors 

Institution:  Oregon Health & Science University 

Mentor: Kevin Blaine, M.D., M.P.H. 
Project Available: llicit drug use often co-occurs with traumatic injuries, and the effect of these chemical on 
perioperative anesthetic requirements is poorly studied. Methamphetamine is an illicit stimulant with potent 
adrenergic activity that has been proposed to interfere with intraoperative blood pressure management. 
However, an association between methamphetamine use and catecholamine non-response has not been shown. 
The student will undertake a retrospective chart review study of patients who underwent emergency trauma 
surgery. Patients will be grouped as methamphetamine positive, negative, or indeterminant based on 
perioperative toxicology and reported history. The degree of perioperative hemodynamic instability will then be 
determined from chart review, after correction for confounders. At the end of the project, the student will be able 
to describe the additive hemodynamic instability (if any) experienced by trauma patients with acute 
methamphetamine intoxication. 
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2023 Host Departments and Mentors 

Institution:  Oregon Health & Science University 

Mentor: Salman Hirani, M.D. 
Project Available: The utilization of medial branch blocks has significantly increased over the past decade. The 
procedure remains one of the most utilized procedures in interventional pain management for the treatment of 
chronic low back pain. Many patients receive a bill for anesthesia services or sedation, which increases both risks 
and costs. This equates to almost 1/3rd of healthcare spending. The use of sedation during pain interventions 
further increases the overall procedural costs by up to 50% due to added medications, the need for adequate 
recovery areas, and the need for extended nursing/physician monitoring during and after the procedure. For 
procedures with diagnostic utility such as medial branch blocks, sedation may increase the false-positive rate, 
leading to even more unnecessary interventions (i.e. radiofrequency ablation). There is increasing evidence in the 
literature that distraction modalities can lead to a decrease in pain, anxiety levels, need for sedative medications, 
and patient dissatisfaction during painful procedures. Our study aims to compare virtual reality as a distraction 
technique to sedation and a control (standard of care group) in patients with lumbar facet arthropathy 
undergoing medial branch blocks, and evaluates their impact on procedural pain and satisfaction. The FAER fellow 
will work with the mentor to interview patients during clinic visits and procedures to better identify patients with 
axial/mechanical low back and understand a diagnosis of lumbar facet arthropathy and the utilization of medial 
branch blocks and ablations for its treatment in order to then randomize patients into different treatment arms of 
the study. The FAER fellow will be responsible for the creation of and distribution of patient surveys in order to 
collect and analyze data from the study. This will lead to the medical student being able to write the introduction 
section, as well as a portion of the results and discussion sections of the research paper. 



Page 1 of 170 
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2023 Host Departments and Mentors 

Institution:  Oregon Health & Science University 

Mentor: Katie Schenning, M.D., M.P.H., M.C.R. 
Project Available: We are enrolling participants for a clinical trial investigating cognitive, functional, and patient-
reported outcomes in geriatric patients undergoing elective surgery under general anesthesia. Patients are 
randomized to total intravenous anesthesia (propofol) versus sevoflurane inhalational anesthesia. Participants will 
undergo pre-and post-operative neurocognitive testing, interviews for functional and patient-reported outcomes, 
and phlebotomy for plasma biomarker analyses. Student opportunities include recruitment (screening), 
perioperative data collection, administration of cognitive exams, delirium evaluations, and data analysis. 
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2023 Host Departments and Mentors 

Institution:  Oregon Health & Science University 

Mentor: Andrei Sdrulla, M.D., Ph.D. 
Project Available:  
Introduction: Epidural spinal cord stimulation (SCS) has been used for over 50 years to treat refractory pain and 
avoid addictive opioid therapies. However, there is an incomplete understanding of how these neuromodulatory 
devices mediate pain relief, which has precluded effective clinical implementation. One of the mechanisms of SCS-
mediated pain relief is through activation of inhibitory superficial dorsal horn circuits, as elegantly proposed in the 
Gate Control Theory (GCT). The properties of sustained high frequency dorsal column responses in molecularly 
defined inhibitory dorsal horn populations remain poorly defined and will be investigated here using an optical 
approach.  
Methods: We will use multiphoton microscopy in spinal cords extracted from mice expressing the genetically 
encoded calcium indicator GCaMP6s in GABAergic populations. Neuronal activity levels will be inferred from 
deconvolved calcium signals using CaImAn software. Continuous stimulation using 10kHz SCS will be delivered at 
the dorsal columns using a scaled bipolar stimulation electrode.  
Goals: The project will measure GABAergic neuronal activity before, during, and after 10 kHz SCS. The hypothesis 
tested is that SCS will increase the activity of dorsal horn GABAergic neurons, providing a mechanistic basis for 
how it mediates analgesia. Student participation: The research fellow will be involved in image acquisition and 
analysis. Their responsibilities will include acutely isolating spinal cords from transgenic mice and imaging 
fluorescence using multiphoton microscopy. Although the scope of the project is focused on one stimulation 
waveform, the fellow is expected to be involved in all steps, including image analysis and data interpretation. 
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2023 Host Departments and Mentors 

Institution:  Oregon Health & Science University 

Mentor: Brandon Togioka, M.D. 
Project Available: Spinal anesthesia is the most common form of anesthesia for cesarean delivery. Up to 5% 
intrathecal hyperbaric bupivacaine administrations fail to provide complete anesthesia. One tool to promote 
rostral spread of hyperbaric bupivacaine is to place the patient into Trendelenburg position. This maneuver 
cannot be performed on all patients as it can cause side effects such as dyspnea, hypotension, agitation, nausea, 
and depressed mental status. There is currently no evidence-based guidance on when to perform this maneuver. 
The primary objective of this investigation is to determine whether dermatomal sensory level 2 (t2), 4 (t4), 6 (t6), 
8 (t8), or 10 (t10) minutes after intrathecal hyperbaric bupivacaine administration can predict spinal success. 
Failure to achieve a thoracic dermatome 4 sensory level after 10 minutes will be counted as a spinal failure. 
Sensory level testing will occur in the caudad to cephalad direction with a blunt 18-gauge needle bilaterally in the 
midclavicular line. Sensory level will be defined as the first dermatome where pinprick sensation is equivalent to 
baseline shoulder sensation. The following safety outcomes will be measured: Trendelenburg position; 
supplemental analgesia; hypotension (> 20% drop in MAP from baseline); and verbal pain score at time of surgical 
incision. The Mann-Whitney method will be used to test for differences in rostral dermatomal level at each 
timepoint. IRB approval and national trial registration will be obtained prior to the MSARF student term at OHSU. 
Accordingly, the MSARF student would receive education on and lead the following tasks: recruitment, consent, 
data collection, and data entry. Our goal is to continue to engage the MSARF student after their term is complete, 
so they may receive additional education on data analysis, writing and manuscript submission. 
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2023 Host Departments and Mentors 

Institution:  Rutgers/ New Jersey Medical School 

Mentor: Sabine Hilfiker, M.S., Ph.D. 
Project Available: Research topic: Cellular effects of local anesthetics on the Parkinson´s disease kinase LRRK2 
Mentor: Dr. Sabine Hilfiker, PhD. Parkinson´s disease (PD) is a neurodegenerative disorder without a cure. Point 
mutations in leucine-rich repeat kinase 2 (LRRK2) are the most frequent cause of familial PD, and these mutations 
increase its kinase activity. Increased LRRK2 kinase activity is also observed in sporadic PD patients, indicating that 
LRRK2 plays a critical role for the entire PD disease spectrum. LRRK2 phosphorylates a set of Rab proteins, small 
GTPases which are master regulators of intracellular vesicular trafficking events. Physiological concentrations of 
various clinically employed lysosomotropic compounds have been shown to recruit LRRK2 to the lysosome where 
it is activated to phosphorylate these Rab proteins, causing extracellular release of lysosomal content. However, 
the mechanism by which LRRK2 is recruited and activated at the lysosomal membrane to cause lysosomal 
exocytosis remains unknown. The present project aims to analyze the effects of distinct local anesthetic 
compounds on LRRK2 kinase activity. Studies will probe for the colocalization of LRRK2 and phospho-Rab with 
various lipid and cholesterol probes to determine whether certain lipid species may trigger LRRK2 recruitment. In 
addition, and since lysosomal exocytosis depends on intraluminal calcium, compounds which modulate lysosomal 
calcium release will be probed for their ability to revert LRRK2 recruitment, phospho-Rab accumulation and 
extracellular release of lysosomal content. Studies of this type will advance our understanding of the role of LRRK2 
in lysosomal health, and the impact of local anesthetics on LRRK2 kinase activity and lysosomal exocytosis as 
relevant for peripheral biomarker detection approaches for familial and sporadic PD patients. Student Role: The 
student will be involved in multiple phases of the project, including culture, immunocytochemistry and image 
quantification of MEFs and patient-derived cells, extracts and quantitative Western blotting techniques, data 
collection and analysis, and abstract/manuscript preparation. 
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2023 Host Departments and Mentors 

Institution:  Rutgers/ New Jersey Medical School 

Mentor: Ying-xian Pan, M.D., Ph.D. 
Project Available: Project: Characterization of novel opioid drugs that are potent against various pain models 
devoid of the side-effects associated with traditional opiates Most clinically used opioid drugs including morphine, 
fentanyl and oxycodone, as well as drugs of abuse such as heroin, act through mu opioid receptors. Over the past 
two decades, my laboratory’s research has been focusing on mu opioid receptors towards our main goals to 
understand molecular and cellular mechanisms of mu opioid actions and to translate our basic research into 
development of novel opioid analgesics that have potent analgesic actions devoid of side effects. One of our 
major findings in the past years is that the single-copy gene encoding mu opioid receptors, OPRM1, undergoes 
extensive alternative pre-mRNA splicing, generating multiple receptor isoforms or variants. One type of OPRM1 
splice variants, the truncated six transmembrane (TM) variants, is particularly interesting because they mediate 
the actions of a novel class of opioid, such as 3-iodobenzoyl-6beta-naltrexamide (IBNtxA). IBNtxA is potent against 
thermal, inflammatory, and neuropathic pain in animal models and does not produce respiratory depression, 
physical dependence, or reward behavior. The project will involve characterization of IBNtxA derivatives in animal 
models using different behavioral tests such as radiant-heat tail-flick, respiratory depression and rewarding 
assays, as well as in vitro pharmacological tests including opioid receptor binding and [35S]GTP?S binding assays. 
The purpose of this study is to obtain a better IBNtxA derivative for further drug development. The student will be 
involved in the part of the project. He/She will learn the concept of mu opioid pharmacology associated with 
alternative splicing of mu opioid receptor gene, get hands-on experience in opioid receptor binding and 
[35S]GTP?S binding, as well as animal behavioral tests including analgesia, respiratory depression and conditioned 
place preference. 
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2023 Host Departments and Mentors 

Institution:  Rutgers/ New Jersey Medical School 

Mentor: Yuan-Xiang Tao, professor, M.D., Ph.D. 
Project Available: Research topic: Downregulation of a dorsal root ganglion-specifically enriched long noncoding 
RNA is required for neuropathic pain by negatively regulating RALY-triggered Ehmt2 expression Mentor(s): Dr. 
Yuan-Xiang Tao, PhD., M.D. Nerve injury-induced maladaptive changes of gene expression in dorsal root ganglion 
(DRG) neurons contribute to neuropathic pain. Long non-coding RNAs (lncRNAs) are emerging as key regulators of 
gene expression. We recently reported a conserved lncRNA, named DRG-specifically enriched lncRNA (DS-lncRNA) 
for its high expression in DRG neurons. Peripheral nerve injury downregulated DS-lncRNA in injured DRG due, in 
part, to silencing of POU domain, class 4, transcription factor 3, a transcription factor that interacts with the DS-
lncRNA gene promoter. We will determine whether rescuing downregulation of DS-lncRNA in the injured DRG 
blocks nerve injury-induced increases in the transcriptional cofactor RALY-triggered DRG Ehmt2 mRNA and its 
encoding G9a protein, reverses the G9a-controlled downregulation of opioid receptors and Kcna2 in injured DRG 
and attenuates nerve injury-induced pain hypersensitivities. Conversely, we will examine whether mimicking this 
downregulation increases RALY-triggered Ehmt2/G9a expression and correspondingly decreases opioid receptor 
and Kcna2 expression in DRG, leading to neuropathic pain symptoms in male mice in the absence of nerve injury. 
We will finally define whether downregulated DS-lncRNA promotes more binding of increased RALY to RNA 
polymerase II and the Ehmt2 gene promoter and enhances Ehmt2 transcription in injured DRG. Our proposed 
study will not only advance our understanding of transcriptional mechanisms of neuropathic pain but will also 
open a door to develop a new strategy for the prevention and treatment of this disorder. Student Role: The 
student will be involved in partial phases of the project, including preclinical neuropathic pain model preparation, 
behavioral tests, tissue harvest, RT-PCR, data collection and analysis, and abstract/manuscript preparation. 



Page 1 of 170 
MSARF – Summer Program 

2023 Host Departments and Mentors 

Institution:  Stanford University School of Medicine 

Mentor: Eric Gross, MD, PhD 
Project Available: Approximately 560 million people in the world have a genetic variant limiting the ability to 
break down reactive aldehydes. Those with the genetic variant are commonly identified having a flushing 
response after alcohol consumption. However, these aldehydes are also produced during cellular injury, 
particularly for surgeries which result in organ ischemia-reperfusion (such as cardiac bypass and solid organ 
transplants) and are known to cause both pain and cellular injury. Through an NIGMS MIRA award, we are 
studying how this genetic variant that limits reactive aldehyde metabolism may affect outcomes to surgery and 
influence responses to pain and injury (see Gross ER, Science Translational Medicine, Annals of Internal Medicine, 
and Annual Reviews of Pharmacology and Toxicology). We have ongoing projects both involving basic science 
studies and clinical studies on this topic. Our overall aim is to develop a precision anesthesia platform for those 
with this genetic variant in order to allow for optimal recovery from surgery. This will help us to also understand in 
general how to improve surgical recovery for all patients we care for. Student Role: Several portions of the project 
are reasonable to accomplish within an eight-week time period and is suitable in challenge and scope for a 
medical student. For the summer, the student will learn how to perform an assay in the laboratory to measure 
reactive aldehyde metabolism. Using this assay, the student will test whether an analgesic increases or limits 
reactive aldehyde metabolism. This is an introductory technique in the basic science laboratory and the laboratory 
staff has trained several students with no research experience on this assay in the past. At the end of 8 weeks, the 
student will be able to determine how this analgesic modifies reactive aldehyde metabolism and provide pre-
clinical data so this can be further tested in the clinic. 
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2023 Host Departments and Mentors 

Institution:  Stanford University School of Medicine 

Mentor: Boris Heifets, M.D,, Ph.D. 
Project Available: Novel anesthetic interventions to treat psychiatric disorders intraoperatively. Depression, 
anxiety and stress disorders are rarely recognized but highly prevalent among patients presenting for elective 
surgery. We have screened several thousand patients and identified clear demographic predictors of mood 
disorders; we have tested the known antidepressant ketamine in surgically anesthetized depressed patients; and 
we have identified a pre-emergence anesthetized neurophysiological state characterized by dreaming and 
associated with remission of a diagnosed stress disorder. We have built a database that includes detailed dream 
descriptions, mood outcomes, intraoperative EEG and demographic characteristics for several hundred patients 
that is ready for exploratory analyses to design case series studies and potential randomized controlled trials for 
novel interventions in perioperative psychiatric disorders. Mapping brain-wide signatures of psychedelic effects 
and neuroplastic potential (rodent). Current concepts of how psychedelic-class drug mechanism focus on 
interactions with specific receptors. Yet, our most advanced knowledge of these mechanisms would not predict 
that drugs as chemically dissimilar as MDMA, psilocybin and ketamine can induce persistent changes in brain 
function and behavior. My lab isWe are taking the highly novel approach of centering therapeutic discovery on 
neural circuit physiology. We have applied this approach to MDMA, separating the neural mechanisms underlying 
its prosocial and abuse-related properties. We are now using whole-brain activity mapping techniques in rodents 
to characterize sets of psilocybin-like and MDMA-like compounds. Translational modeling of a psilocybin 
experience during general anesthesia. Is the “trip” associated with psilocybin important for its therapeutic effects 
in depression and other other psychiatric disorders? We are planning a human experiment where we administer 
psilocybin during general anesthesia to remove the “trip” and effectively mask the patient to what treatment they 
received. To prepare for this human study, we are developing EEG-based biomarkers in mice undergoing similar 
treatments so that we can determine when psilocybin’s effects have worn off under anesthesia. 
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Institution:  Stanford University School of Medicine 

Mentor: Detlef Obal, MD, Ph.D 
Project Available: Effect of chronic opioid administration on ß-adrenergic signaling in the heart BACKGROUND and 
SIGNIFICANCE: Opioids are a substantial component of perioperative and chronic pain management. They have 
their effect by binding to four different opioid receptors (OR) with drug specific binding constants. The wide use of 
opioids resulted in a national crisis, with opioid overdose being the leading cause of death in Americans aged 25 
to 64 years. A series of reports suggest an increased risk of cardiac arrest, arrhythmias, endocarditis, and 
myocardial infraction after acute opioid administration. However, the effect of chronic opioid administration on 
cardiovascular function remained widely unknown. HYPOTHESIS: Chronic opioid administration disturbs µ-OR 
receptor spatial distribution affecting ß-adrenergic signaling resulting in impaired cardiovascular function. 
APPROACH: We will expose induced pluripotent stem cell (iPSC) derived cardiomyocytes (CM) chronically to either 
fentanyl or norepinephrine for 7 days (and then measure localization, cAMP signaling, and G?i activation within 
the CMs. We expect to see a change of Gi/ Gs signaling iPSC derived CMs after chronic stimulation with either one 
of the ligands. The student will learn to differentiate cardiomyocytes from iPSC cells, and to measure the function 
of iPSC-derived cardiomyocytes utilizing high-throughput assays. After analyzing cardiomyocyte function, students 
will learn to stain different GPCRs with specific antibodies and learn to track the receptor movements on the cell 
surface using TIRF microscopy. In addition to these highly sophisticated methods, students will learn to measure 
the function of GPCRs in iPSC-CM utilizing commercially available kits to determine cAMP activation after chronic 
stimulation of µ-OR and ß1-AR. The methods are established in the laboratory and the training will be done by the 
PI and trained postdoctoral fellows. At the end of the training period, the student will be able to describe GPCR 
localization on iPSC-CM and the function of the receptor. 
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Institution:  Stanford University School of Medicine 

Mentor: Samuel Rodriguez, M.D., Ph.D. 
Project Available:  
1. Augmented Reality for Medical Simulation- students will craft their own medical simulation to be piloted on the 
latest AR simulation platform. They will devise a tool to evaluate the simulation and create their own pilot study. 
2. Virtual Reality for Acute Pain Management – students will investigate the role of distraction and other 
techniques on pain modulation in healthy volunteers using cold and heat challenges.  
3. Virtual Reality and Augmented Reality for Rehabilitation in Pediatric Pain – Investigating clinical protocols and 
efficacy of using immersive technologies for pediatric patients with acute/chronic pain in the inpatient and 
outpatient settings. Students will be expected to consent patients and guide them through VR/AR protocols in the 
inpatient and outpatient setting. Students will be able to participate in designing games and protocols for this and 
future projects if interested. 
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Institution:  Stanford University School of Medicine 

Mentor: Eric Sun, M.D., Ph.D. 
Project Available: The student will work with administrative claims data to examine the association between 
surgeon characteristics and perioperative outcomes, and in particular the association between surgeon 
characteristics and opioid use after surgery. 
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Institution:  Stanford University School of Medicine 

Mentor: Ban Tsui, M.D., 
Project Available:  
1. Enhanced Recovery after Cardiac Surgery with Erector Spinae Plane (ESP) Catheters ESP may reduce 
perioperative anesthetic exposure and opioid use which can lead to a less detrimental effect on brain 
development. The project aims to determine whether improve neurologic outcomes utilizing 
electroencephalogram (EEG). The student will learn and work with pediatric cardiac surgeons, anesthesiologists, 
cardiologists, intensivists, neurologists and orthopedic surgeons.  
2. Electrical Epidural Stimulation Test for Confirmation of Epidural Catheter Placement in Laboring Women. 
Combined spinal-epidural is an established technique for providing labor analgesia to obstetric patients. 
Historically though, after rapid onset analgesia, the epidural catheter remains untestable effective. The student 
will recruit patients, and coordinate closely with regional anesthesiologists and OB-GYN physicians to investigate 
the ability of the EST to confirm the placement of the epidural catheter.  
3. Umbilical Venous Catheters (UVC) are typically placed with poor guidance and some radiological confirmation, 
however, misplacement of the catheter in other unintended anatomical areas could prove detrimental in critically 
ill infants. A previous study suggests the use of electrocardiograms to guide the placement of the UVC and provide 
a tool for around-the-clock engagement with neonates and families in the NICU, working closely with 
neonatologists in the development of biotechnological solutions in neonatal UVC placement.  
4. The Suprazygomatic Infratemporalis Pterygopalatine nerve block (SIP) is a regional technique in which an 
anesthesiologist will be placed after the child is asleep with anatomical and ultrasound guidance. SIP nerve blocks 
have a track record of effectiveness and safety with a very low risk for complications. We aim to study if the SIP 
nerve block can have a significant effect on decreasing pain and thus decreasing opioid use. The student will 
experience the rapid turnover OR environment setting and working with OR team including ENT surgeons, nurses, 
and anesthesiologists. In the past, all previous participating students were able to publish in the form of posters 
and journals as first or coauthor involving their projects. 
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Institution:  SUNY Downstate Medical Center 

Mentor: James Cottrell, M.D. 
Project Available:  
1) Development of novel amnesic agents using a strategy of blocking PKM activity. During the maintenance phase 
of LTP PKM? selectively binds with newly synthesized KIBRA (KIdney/BRAin protein), a postsynaptic scaffolding 
protein, leading to the stabilization of both proteins, which in turn sustains synaptic potentiation. We will examine 
whether antisense ODN targeting de novo KIBRA synthesis could also function as a novel, highly specific amnestic 
agent. The student will carry out molecular, histological and behavioral experiments ( western blotting 
immunohistochemistry)  
2) Mechanisms by which anesthetics alter behavior, learning, and memory. To determine whether the differential 
phosphorylation of sevoflurane-induced PKM? affects its binding to KIBRA, and therefore its stability and/or 
targeting to postsynaptic sites. Students will carryout molecular, histological and behavioral experiments  
3) Local translation in synaptic plasticity, anesthesia, and Alzheimer’s Disease. Abnormalities in mTORC1 signaling 
also arise during the progression of AD pathology, and result in suppressed PKM? expression in the hippocampus 
of a mouse model of AD. Using live-imaging methods we will examine how mTOR activity differs during anesthesia 
in the normal hippocampus and in the hippocampus of a mouse model of AD. The ultimate goal is to understand 
how dysregulation of mTOR signaling contributes to Post-Operative Cognitive Dysfunction and to the exacerbation 
of cognitive decline in AD patients post-anesthesia. Students will assist in anesthetizing mice, and carryout 
molecular, histological and behavioral experiments. Students will perform molecular assays, and behavioral 
experiments to prove the aforementioned hypotheses and further elucidate the role of anesthetics in the 
expression of PKM-zeta and AD patients. 
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Institution:  SUNY Downstate Medical Center 

Mentor: Ira Kass, Ph.D. 
Project Available: To gain a comprehensive understanding on the mechanisms of different anesthetics on the 
developing brain to assist optimum treatment approaches in pediatric anesthesiology. The student will assist in 
anesthetizing neonatal mice, surgical dissection of mice and carryout molecular/cellular/epigenetics, electro 
physical and/or behavioral experiments The effects of volatile anesthetics on behavior, molecular signaling 
pathways a Neuropathology in neonatal and adult mice. Anesthetics when given during the neonatal period are 
thought to lead to persistent cognitive and behavioral dysfunction and humans in mice. It is critical to understand 
a mechanism by which this dysfunction occurs in order to reduce it. We will use neonatal mice to examine the 
molecular, physiological and behavioral effects of anesthetics. The questions we are investigating are critical for 
the safe administration of anesthetics of these at-risk populations. Students will assist in anesthetizing the 
neonatal mice and carry out molecular, histological and behavioral experiments on the neonatal and adult mice 
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Mentor: Ketan Shevde, M.D. 
Project Available:  
1) Prospective study collecting echocardiographic data from pregnant patients having transthoracic 
echocardiogram performed prior to 32 weeks of gestation and compare the results of patients who did not 
develop preeclampsia, patients who developed preeclampsia without severe features, and patients who 
developed preeclampsia with severe features. Students will perform chart reviews, data collection and analysis.  
2)How protective is Heparin prophylaxis against PE within the Obstetric Department at SUNY Downstate Health 
Sciences University. Students will assist with patient recruitment, data collection, management, entry and analysis 
Students will perform a retrospective study to determine the patients who had PEs after heparin prophylaxis. 
students will perform record reviews, data collection and analysis Anesthetic management of severe HFrEF 
patients undergoing non-cardiac surgery. We aim to review the requisite preoperative evaluation and 
management of Hf patients undergoing non cardiac surgery to highlight perioperative monitoring and 
management based on the anesthetic used. Students will assist with patient recruitment, data collection in the 
operating room, data management and entry and analysis Students will determine the number of patients who 
have received echocardiograms, and those having hypotension. Students will then determine what type of 
anesthesia was used (dextomidine?) Students will then review intraoperative and recovery room records to 
determine whether hypotension was different when the patient went to the recovery room, observe pain scores 
and analyze data. Students will perform chart reviews, data collection and analysis. Arteriovenous fistulas (AVF) 
are a type of permanent vascular access available for hemodialysis. The purpose of the study is to quantify the 
number of complications present in our institution compared to nationwide rates and determine whether 
complication rates differ depending on anesthesia modality. Students will perform a record review of patients at 
our institution between 2015-2021, data management, entry and analysis . Students will determine complications 
(mechanical, infectious, and vascular) and anesthesia used during AVF creation (GA, RA, or MAC). Students will 
collect, manage and analyze data. 
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Mentor: Panayiotis Tsokas, Ph.D. 
Project Available:  
1) Development of novel amnesic agents with a strategy of blocking PKM activity. Development of novel amnesic 
agents using a strategy of blocking protein kinase M zeta activity: PKM- zeta is a brain specific, constitutively 
active isoform of PKC which plays a key role in the maintenance of long-term memory. We have devised an anti-
sense oligodeoxynucleotide [OGN] sequence which specifically blocks new PKM-zeta synthesis from the PKM-zeta 
mRNA. In vivo intro hippocampal injection of the antisense ODN blocks long term synaptic potentiation [LTP] and 
long-term memory formation. We are planning on modifying the ODN so that it can cross the blood brain barrier 
and block the formation of new memories during anesthesia. Students will perform the intra-hippocampal 
injections of different drugs. This will involve cranial surgery and implantation of cannulae into the brain students 
with prior laboratory experience may become involved with other aspects of the project. Knowledge of basic 
techniques and protein biochemistry (Western immunoblotting) bracket and tissue staining 
[immunohistochemistry] will be useful but not necessary.  
2) Local translation in synaptic plasticity, anesthesia, and Alzheimer’s Disease. Abnormalities in mTORC1 signaling 
also arise during the progression of AD pathology, and result in suppressed PKM? expression in the hippocampus 
of a mouse model of AD. Using live-imaging methods we will examine how mTOR activity differs during anesthesia 
in the normal hippocampus and in the hippocampus of a mouse model of AD. The ultimate goal is to understand 
how dysregulation of mTOR signaling contributes to Post-Operative Cognitive Dysfunction and to the exacerbation 
of cognitive decline in AD patients post-anesthesia. Students will assist in anesthetizing mice, and carryout 
molecular, histological and behavioral experiments. 
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Mentor: Ivan Velickovic, M.D. 
Project Available:  
1) Efficacy of epidural post balloon dilatation in CD patient. Student will perform a retrospective review to collect 
data and analyze data. Students will be assess Labor length, complications, need for oxytocin, bishop score). 
Students will divide patients in two arms: vaginal delivery and c-section. The c-section group will be subdivided in 
three sub-groups: Patient that required general anesthesia (GA), patients that required GA and epidural, and 
patients that required epidural only.  
2) To examine the information recorded in delivery logbooks this study will evaluate whether racial disparities 
exist at SUNY Downstate health Sciences University and KingsCounty Hospital as compared to those reported in 
the literature. We will investigate the relationship between preeclampsia and preterm birth for all deliveries 
among African-American patients at SUNY Downstate Health Sciences University and KingsCounty Hospital 
between 2010 and 2022. The students will assist with chart review, that’s a collection and analysis.  
3)Intravenous Magnesium Sulfate as an Adjuvant of Epidural Bupivacaine on Postoperative Analgesia in 50 
Patients ages 18-40 Undergoing Elective Cesarean Section: a Prospective, Double-Blind, Randomized Controlled 
Trial.To study the added rule of intravenous magnesium sulfate therapy in the current standard postoperative 
pain management and cesarean delivery. The potential to reduce use of patient-controlled analgesia PCA by 
adding intravenous magnesium sulfate to the pain management regimen will decrease opioid dependency and 
after discharge from the hospital. The study will benefit the scientific and healthcare community by developing a 
greater understanding of magnesium as a potential analgesic agent to improve postoperative pain management 
in cesarean patients. Students will assist with patient recruitment, data collection in the operating room, data 
management and entry and analysis. Student will collect data prospectively divide patients into 2 groups to 
determine the efficacy of magnesium for postoperative pain management.  
4) Is obesity a relative contraindication for Quandratus Lumborum Block in post-caesarian obstetrical patients? A 
retrospective chart review. The purpose of this study is to analyze the effect of obesity on opioid consumption 
following quadratus lumborum block after cesarean delivery. .Students will perform a retrospective review and 
are responsible for data collection, management, and analysis 
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Mentor: Ming Zhang, M.D. Ph.D 
Project Available:  
1) Complement activity in synovial fluid and its impact on cultured chondrocytes- the pathogenesis of arthritis can 
be attributed in part to the increased presence of complement factors. Students will analyze the level of 
endogenous complement via ELISA assays while the induced expression of complement reflated inflammatory 
factors will be measured by RT-QPCR and western blot . The student is also responsible for specimen collection 
and storage, and will assist with protocol implementation, data collection, analysis and subject/patient 
recruitment.  
2) Complement Expression Profiles in Human Cord Blood. Studies show certain components of the complement 
system a present in fetal serum at approximately 18 weeks gestation period as the fetus matures such 
complement levels increase proportionally to fetal maturity. Deficiency of complement factors in the neonates 
correlates with gestational age and may predisposed infants to severe invasive bacterial infection. However new 
factors of complement system, particularly those of MBL pathway, are not well studied. In the fetal circulation, 
the aim of this study is to quantify the profile of the initial molecules in three complement pathways in cord 
blood. The students are responsible for specimen collection and storage, protocol implementation, data 
collection, ELISA, analysis and subject/patient recruitment.  
3) Preeclampsia is one of the most common pregnancy complications worldwide and is a prominent cause of 
preterm birth. Racial disparities exist in both preeclampsia and preterm birth. SUNY Downstate Health Sciences 
University and KingsCounty Hospital serve socioeconomically disadvantaged populations and deliver about 4000 
babies annually. Over 90,000 of those infants are African-American. By examining the information recorded in 
delivery logbooks this study will evaluate whether racial disparities exist at SUNY Downstate health Sciences 
University and KingsCounty Hospital as compared to those reported in the literature. Specifically, this study will 
investigate the relationship between preeclampsia and preterm birth for all deliveries among African-American 
patients at SUNY Downstate Health Sciences University and KingsCounty Hospital between 2010 and 2022. The 
students will assist with chart review, that’s a collection and analysis. 



Page 1 of 170 
MSARF – Summer Program 

2023 Host Departments and Mentors 

Institution:  The Rector and Visitors of the University of Virginia 

Mentor: Nadia Lunardi, M.D., Ph.D. 
Project Available: My laboratory is broadly interested in identifying and chemically characterizing the neuronal 
groups and circuits responsible for Rapid Eye Movement disruption after general anesthesia, and in exploring the 
link between postoperative sleep disturbances and onset of delirium. To achieve this goal, my laboratory employs 
a number of approaches – from Targeted Recombination in Active Populations (TRAP) transgenic mice to brain 
tissue-clarifying techniques such as CLARITY, from in vivo sleep-wake activity EEG recordings to a number of 
behavioral assays – in rodents exposed to anesthesia, surgery and ICU environment. The medical student will 
choose from a number of approaches, including how to administer propofol and sevoflurane anesthesia to 
rodents, how to be responsible for the monitoring of cardiorespiratory parameters during mechanical ventilation 
and after emergence from anesthesia, and how to perform rodent laparotomy. After anesthetic emergence, the 
student may choose to learn how to harvest the brain, obtain brain slices with a vibratome and process brain 
sections via CLARITY. The student may also be actively engaged in the making of EEG cables, EEG recordings and 
scoring of sleep-wake activity in rodents. All of the abovementioned techniques are routinely performed in my 
laboratory, therefore myself and my laboratory team have the expertise to teach the medical student and assist 
him/her in successfully performing these procedures. If you are willing to learn, we can teach you anything! 
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Mentor: Manoj Patel, Ph.D. 
Project Available: The Patel lab focuses on understanding the cellular mechanisms by which seizures are initiated 
in SCN8A epileptic encephalopathy (DEE13). SCN8A EE is a severe genetic epilepsy syndrome caused by de novo 
mutations in the SCN8A gene, which codes for the voltage-gated sodium channel isoform Nav1.6. Our lab has two 
mouse models of patient-derived SCN8A mutations; N1768D (Scn8aD/+) which allows global heterozygous 
expression of the N1768D pathogenic Scn8a variant and a conditional mouse in which the expression of R1872W 
(Scn8aw/+) mutation is dependent on Cre recombinase. Project: Using patch-clamp electrophysiology techniques 
we will determine the pathogenesis of the proexcitatory changes in Na channel activity and determine how these 
alterations modulate neuronal excitability of excitatory and two classes of inhibitory neurons (parvalbumin; PV 
and somatostatin; SST) in SCN8A mice compared with WT. We will focus on neurons within the somatosensory 
cortex, mEC layer II and subiculum since we show neuronal hyperexcitability in these regions in SCN8A seizing 
mice. We will also silence SCN8A using virally delivered shRNA and determine effects on Na channel activity, and 
neuronal excitability in both excitatory and inhibitory neurons. These experiments will establish the importance of 
targeting either excitatory or inhibitory neurons in a model of human epileptic encephalopathy. Patel Lab 
previous trainees. Paul W. Lenkowski, MD, PhD Medical Scientist Training Program (MSTP) Ear Nose and Throat 
(ENT) Physician, Private Practice. Paulianda J. Jones, PhD^ Chemistry Graduate Program Science Teacher. Nicholas 
J. Hargus, PhD* Neuroscience Graduate Program (NGP) Scientific communications, Cardiovascular Systems, Inc., 
Bryan S. Barker, PhD# Neuroscience Graduate Program (NGP) Postdoctoral Fellow, Oak Ridge Institute for Science 
and Technology (ORISE). Eric R. Wengert, PhD* Neuroscience Graduate Program (NGP) Postdoctoral Fellow, 
Children’s Hospital of Philadelphia (CHOP) Jeremy A. Thompson, PhD Neuroscience Graduate Program (NGP) 
Postdoctoral Fellow, Children’s Hospital of Cincinnati. Timothy W. Batts, PhD Postdoctoral Fellow Research 
Scientific Director, Merck Pharmaceuticals. Ian C. Wenker, PhD Postdoctoral Fellow Research Scientist, Dept. 
Anesthesiology, UVA. * Recipient of an NRSA, # recipient of a pre-doctoral American Epilepsy Association 
fellowship, ^ recipient of a UNCF Merck Graduate Science Research Dissertation Fellowship. 
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Mentor: Zhiyi Zuo, M.D., Ph.D. 
Project Available: C-terminal modulator protein (CTMP) is an endogenous inhibitor of Akt, a survival protein. 
CTMP is increased with aging. Studies have shown that CTMP reduces brain ischemic tolerance. However, the role 
of CTMP in cell aging is not clear. The medical student(s) will use cell culture models to investigate whether 
overexpression of CTMP will reduce cell growth and colony formation, indices for cell aging. 
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Mentor: Saurabh Aggarwal, M.D., Ph.D. 
Project Available: Role of Cigarette Smoking in HIV-associated Pulmonary Arterial Hypertension HIV-associated 
vascular dysfunction such as pulmonary arterial hypertension (HIV-PAH) is a well-recognized cardiovascular 
complication of HIV infection with an adverse prognosis. However, the exact pathogenic mechanism that links HIV 
to PAH is not known. The overall objective of the project is to determine whether cigarette smoking (CS) 
disproportionately increases the risk of developing vascular endothelial and smooth muscle cell dysfunction in 
individuals living with HIV. The FAER students will participate in the project and test the following aim: Establish a 
direct link between CS and endothelial dysfunction in HIV positive patients. Smokers and non-smokers with and 
without HIV-1 infection will be recruited at the UAB HIV 1917 clinic. To evaluate vascular function, the following 
non-invasive measurements will be performed: a) Assessment of Biochemical Plasma Markers of Endothelial 
Function. To determine the role of CS in endothelial dysfunction in HIV, endothelium-derived mediators of 
vascular tone, such as nitrite/nitrate levels, cyclic GMP (a readout of nitric oxide function), endothelin-1, 
thromboxane, and prostacyclin will be measured by ELISA in patient plasma. Decrease in nitrite/nitrate, cGMP, 
and prostacyclin levels, while an increase in endothelin 1 will be considered as impairment of endothelial 
dependent vasodilation. b) Assessment of Endothelial dependent vasodilation. Blood pressure will be recorded by 
Pulse Wave analysis (indicator of vascular stiffness). Endothelial function in patients will be assessed by flow 
mediated dilatation, as it is non-invasive and measures by ultrasound the response of the brachial artery to 
increased shear stress. Shear stress increases vasodilation, which is dependent upon the release of nitric oxide by 
endothelial cells. c) Vascular smooth muscle function will be assessed by measuring with ultrasound, the dilation 
of brachial artery, before and after administration of a sublingual nitroglycerin (0.4 mg). Administration of 
nitroglycerin causes vasodilation which is dependent upon vascular smooth muscle cells and independent of 
endothelial cells. 
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Mentor: Aftab Ahmad, M.S., M. Phil, Ph.D 
Project Available:  
Title: Effect of anesthetics on survival and inflammatory pathways.  
Background: Anesthetics are routinely used for surgery. Increasing evidence suggests that anesthetics can 
influence the outcome of such surgeries, including those involving tumor resections. Our recent study has shown 
that ketamine reduces tumor growth (publication under review). We also found that the effect of ketamine on 
normal cells could be different. Anesthetics are also known to alter the extracellular milieu, which includes 
extracellular vesicles and extracellular nucleic acids. These extracellular molecules are increasingly being 
recognized in disease and development, including in cancers. They can alter cell growth and inflammation through 
the activation of signaling pathways. The purpose of these studies is to characterize these extracellular vesicles 
and investigate their effect on cell growth and inflammation. These studies could lead to a better understanding 
of the role of anesthetics in outcomes following surgery.  
Approach: These studies will be carried out using in vivo followed by in vitro cell culture-based assays. Animals will 
be exposed to at least two anesthetics, and blood will be collected. Initially, extracellular vesicles will be isolated 
from the plasma of these animals. Proteomic analysis of these vesicles will be determined to assess the cargo they 
carry to distant organs. Additionally, extracellular vesicles isolated from anesthetized animals will be added to 
cells, following which cell survival and inflammatory markers will be assessed.  
Student’s role: The student will be involved in all aspects of the project and will be trained to carry out the work. 
The student will have hands-on experience in culturing cells and performing cellular assays. The student will 
isolate, characterize and quantify extracellular vesicles using a fluorimeter and Nanosight particle analyzer. The 
student will analyze proteomics data generated through the core facility, to determine pathways altered following 
anesthesia. The student will be included in authorship arising from the work and will be encouraged to present it 
at the annual ASA meeting. 
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Mentor: Shama Ahmad, PhD 
Project Available:  
Title: Circulating catecholamines in bromine-induced cardiac dysfunction  
Background: Halogens are widely used highly toxic chemicals that pose a potential threat to humans due to their 
abundance. Halogens such bromine (Br2) cause severe pulmonary and systemic injuries. However, the 
mechanisms of their toxicity are largely unknown. Our studies have demonstrated that Br2 inhalation and 
subsequent formation of reactive brominated species caused acute cardiac injury and myocardial damage that 
can lead to heart failure. In an attempt to attribute hyper-adrenergic drive to acute cardiac damage we measured 
circulating and LV tissue catecholamines. We found that increase in LV shortening correlated with decrease in 
circulating and cardiac tissue catecholamines. We therefore, hypothesized that brominated lipids formed on the 
moist pulmonary bed may react and either destroy or modify the antigenic sites of these catecholamines. The 
purpose of these studies is (a) to determine if plasma catecholamines are modified by brominated lipids and (b) to 
determine if brominated lipids modify intracellular production of catecholamines. These studies could lead us to 
better understand the role of circulating catecholamines in halogen-induced cardiac injury.  
Approach: The studies will initially be carried out using plasma and cardiac tissues already collected from control 
or Br2-exposed rats. In vitro cell culture based assays will also be utilized. Plasma and cardiac samples will be 
assayed for catecholamines using a rapid sandwich ELISA kit for the quantitative measurement of catecholamines 
in rat plasma, and tissue samples. Some samples will then be treated with brominated lipids and reassessed for 
catecholamine content. Immunoprecipitation and subsequent western blots will be performed to measure the 
catecholamine-antibody interaction after treatment. cardiac cells will be grown and assessed for catecholamine 
production before and after treatment with brominated lipids. 
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Mentor: Pulin Che, Ph.D. 
Project Available: Mechanism of EDA-FN post-transcriptional regulation in idiopathic pulmonary fibrosis 
Idiopathic pulmonary fibrosis (IPF) is a fatal fibrotic lung disorder with no effective medical cure. Myofibroblasts 
play critical roles in the development of lung fibrosis. Extra-domain-A-containing fibronectin (EDA-FN) is 
upregulated in IPF and expression of EDA-FN is required for myofibroblast differentiation during the development 
of IPF. However, the molecular mechanism regulating EDA-FN expression is not well understood. This project will 
investigate the post-transcriptional regulation of EDA-FN expression by examining its mRNA stability in a time-
dependent manner and to determine the effect of EDA-FN expression on profibrotic responses using primary lung 
fibroblasts derived from wild-type and knock-out mice. Students will be able to explore the post-transcriptional 
regulation of EDA-FN expression and to experiment with mouse lung fibroblasts to determine the effect of EDA-
FN expression on myofibroblast activation, migration, survival. Students will learn experimental techniques, 
including cell culture, cell treatment and sample collection and preparation, protein extraction and quantification, 
Western blot analysis, and immunofluorescent staining of a target protein. Students will also be provided with 
opportunities to learn techniques including overexpression and knockdown of an interest gene in cells, detection 
of gene expression by quantitative real-time RT-PCR, tissue processing and etc. 
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Mentor: Jennifer DeBerry, Ph.D. 
Project Available: Preclinical phenotypic modeling of urologic chronic pelvic pain Urologic chronic pelvic pain 
syndrome (UCPPS) is defined by the hallmark of chronic pelvic/urogenital pain, and is often accompanied by lower 
urinary tract symptoms (LUTS) such as urinary frequency and urgency. Prevalence estimates are 4-9% (3-8 million 
women and 1-4 million men) for interstitial cystitis (IC) and 10-16% for male CPP, summing to 14-25% of the 
United States population suffering from UCPPS. Based on clinical and epidemiological data, we have developed a 
robust rodent model of urologic hypersensitivity that involves two separate “insults”: a neonatal event that alters 
the neurophysiological substrates of sensation and creates a susceptibility to inflammation or stress experienced 
later in life. Using innovative optogenetic techniques, we have demonstrated phenotypic and functional 
differences in groups of bladder-innervating primary afferents, stratified by anatomic and genetic features, in 
normal, healthy animals. It is likely that the pathogenesis of UCPPS involves both unique and overlapping changes 
in these neuronal subgroups and in spinal dorsal horn neurons. The objective of this project is to systematically 
examine the effects of early life inflammation or stress, alone and in combination with a second adult insult, on 
urogenital sensory systems. The project incorporates in vivo behavioral measurements of nociception with in vivo 
electrophysiological recordings of spinal dorsal horn neurons in the context of optogenetic manipulation of 
genetically defined classes of primary afferent neurons. We hope the information gathered will advance 
understanding of a complex, multifactorial disease and inform the refinement of animal models necessary to 
facilitate development of therapeutics to improve patient-centered outcomes. 
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Mentor: Qiang Ding, Ph.D. 
Project Available:  
Project Title: Determine the mechanism of TGF-ß1 activation in response to Pseudomonas (P.) aeruginosa  
Project Description: One of the projects in my laboratory is to understand the mechanism of transforming growth 
factor beta-1 (TGF-ß1) activation in response to P. aeruginosa. TGF-ß1 plays an important role in lung injury and 
repair processes. This sub-project will determine whether Neuronal Wiskott–Aldrich syndrome protein (NWASP) is 
required for TGF-ß1 activation in alveolar epithelial cells in response to P. aeruginosa. We will genetically 
knockdown NWASP expression first. Once the genetic knockdown is confirmed and validated at protein levels by 
Western blot analysis, as well as at messenger RNA levels by quantitative real-time RT-PCR techniques, TGF-ß1 
activation in response to Pseudomonas (P.) aeruginosa in lung epithelial cells will be examined. Students will 
receive training and usage of multiple research skills and techniques, including cell culture, harvesting cells for 
analysis, protein concentration analysis, Western blot analysis for protein expression and signaling pathway, and 
assistance with more complicated techniques including quantitative real-time RT-PCR techniques, genetic 
knockdown or overexpression of target proteins, and processing tissues or cells from harvested animal lungs. 
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Mentor: Kevin Harrod, PhD 
Project Available:  
1. COVID-19, SARS-CoV-2, and lung pathogenesis  
2. Influenza and secondary pneumococcal infections  
3. Antiviral drug discovery using in silico and structural biology approaches  
 
OVERVIEW Dr. Kevin Harrod’s current research portfolio is not limited to, but includes the above topics. His 
research goals are grounded in the use of emerging or high throughput technologies to elucidate system-wide 
knowledge of host-pathogen interactions in respiratory infection. He has a primary focus in the molecular 
mechanisms underlying pathogenesis, immunity and host defense to respiratory viruses such as coronaviruses, 
influenza, and a long-standing interest in community-acquired bacterial infections of the lung including sepsis. He 
has a broad background in lung, cell, and molecular biology, infectious disease of the respiratory tract using both 
bacterial and viral pathogens. A particular focus on translational approaches is a priority for this laboratory.  
 
STUDENT ROLE The student role will focus on in vivo and/or in vitro projects related to the topics listed above. 
Projects will employ a variety of molecular biology and virology techniques. Computational biology and 
bioinformatics projects are available as well. 
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Mentor: Sadis Matalon, Ph.D., Dr. Sc. (Hon), Honorary Doctor of Medicine 
Project Available: Accidental exposure to chlorine (Cl2) causes potentially fatal lung injury accompanied, in 
survivors, by reactive airway disease and pulmonary fibrosis resembling symptoms typical of the acute respiratory 
distress syndrome (ARDS). Our preliminary data also document that the mitochondrial genome–the integrity of 
which is critical to maintenance of normal bioenergetics and mitochondrial signaling activities– displays oxidative 
damage after Cl2 gas exposure, similar to that detected in other models of acute and chronic lung injury. Against 
this background, here we propose to test the hypothesis that an early molecular target in Cl2 gas inhalation is the 
mitochondrial (mt) genome, in which oxidative damage functions as a molecular sentinel leading to activation of 
pro-inflammatory pathways that drive acute lung injury and progressive lung remodeling. To address this 
hypothesis, we will perform the following in vivo and in vitro studies outlined in the following three aims: Aim 1. 
Define the kinetics of lung oxidative mtDNA damage in mice exposed to Cl2 gas and returned to room air and test 
whether a novel agent to augmenting mtDNA injury decreases mortality and the severity of acute and chronic 
lung injury. Aim 2: Test the hypothesis that Cl2 gas-induced lung mtDNA damage triggers mobilization of mtDNA 
Damage Associated Molecular Patterns (DAMPs) that drive nucleic acid-dependent inflammation and serve as 
biomarkers and causative agents of pneumotoxicity. Aim 3: Determine key cellular mechanisms by which Cl2 gas 
causes mtDNA damage-dependent lung cell death and dysfunction. Students will be able to participate in all 
aspects of the above project which includes animal models, cell culture, molecular bioenergetics. Students will 
receive training in all of these techniques, will learn and be able to participate in data analysis, lab meetings, 
presentation skills, and can present this data at a national meeting. 
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Mentor: Brant Wagener, M.D., Ph.D. 
Project Available: Essential role of RAGE in amyloid beta (Aß)-mediated alveolar epithelial injury Pseudomonas 
aeruginosa type III secretion toxins are virulence determinants that initiate the generation of alveolar epithelial 
and endothelial cell amyloid proteins. Emerging published evidence and our preliminary work suggest that these 
Aß species affect epithelial paracellular permeability and transepithelial ion transport. Furthermore, vitamin E 
modulates the release of Aß by lung epithelial and endothelial cells, possibly via the inhibition of RAGE signaling. 
In this project, we are testing the hypothesis that P. aeruginosa-induced release of epithelial amyloid proteins 
causes an increase in alveolar epithelial paracellular permeability via a RAGE-dependent mechanism that is 
inhibited by pretreatment with Vitamin E. Students will be able to experiment with alveolar epithelial and 
endothelial cells to determine their permeability response to cytotoxic Aß species. They will determine roles for 
RAGE and Vitamin E in pulmonary barrier dysfunction. Students will be able to observe animal experiments and 
work with tissue derived from these experiments. Endpoints of these experiments will be measures of cell 
permeability by ECIS and Western blotting among other laboratory techniques. The Role of Sex Dimorphism in 
Post-TBI Bacterial Pneumonia Traumatic brain injury (TBI) is the leading cause of injury-related death under the 
age of 45 caused in part by the high incidence of post-traumatic bacterial pneumonia. TBI induces a systemic 
immunosuppressed state via a vagal response that acts via the a7 nicotinic acetylcholine receptor (a7nAChR) 
expressed on macrophages. Furthermore, our data suggests that gender differences may account for increased 
survival after post-traumatic bacterial pneumonia. If true, this could lead to novel therapies shortly after TBI that 
may lead to decreased morbidity and mortality for patients. Students will be able to experiment with male and 
female alveolar macrophages to determine their immune response to Pseudomonas aeruginosa. They will be able 
to test the effect of a7nAChR and estrogen receptor activators and inhibitors on this immune response. Students 
will be able to observe animal experiments and work with tissue derived from these experiments. Endpoints of 
these experiments will be measures of immune response by ELISA and Western blotting among other laboratory 
techniques. 
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Mentor: Songwei Wu, M.D. 
Project Available: Endothelial derangement in pulmonary arterial hypertension Wu lab Lung vascular endothelial 
cells (ECs) are main participants in initiation and progression of pulmonary arterial hypertension (PAH). 
Dysregulated EC proliferation leads to disordered angiogenesis with intralumenal growth causing arteriolar 
occlusion and obliteration. Endothelial-to-mesenchymal transition (EndMT) can result in pulmonary artery 
muscularization, which contributes to the distinct pathologic characteristics of PAH. We recently observed that 
pulmonary microvascular ECs produce and release vascular endothelial growth factor (VEGF) under conditions 
known to produce PAH. This microvascular EC-derived VEGF exerts a strong chemotactic effect on macrovascular 
ECs and smooth muscle cells (SMCs) in a neuropilin-2 (NRP2)-dependent manner. We revealed that PAH also 
caused activation of the Hippo pathway transducers YAP and TAZ, and a VEGF-dependent rise in HMGA1 protein, 
which has recently been identified to promote EndMT in PAH. Our evidence also indicates the distal migration of 
the larger vessel ECs into alveolar capillaries in lungs from rats with experimental PAH as well as in arteriolar 
plexiform lesions from patients with severe PAH. Hence, this project will test the CENTRAL HYPOTHESIS that 
microvascular EC-derived VEGF signaling promotes migration and deranged proliferation of macrovascular ECs 
and SMCs into distal microvascular beds to initiate vascular remodeling leading to a rise in pulmonary vascular 
resistance and progression of PAH. Specific Aims will test: [1] VEGF derived from microvascular ECs acts through 
NRP2 to trigger distally-directed macrovascular EC/SMC migration; [2] VEGF-NRP2 signaling effects the migrated 
macrovascular ECs/SMCs to stimulate proliferation and EndMT; [3] VEGF-NRP2 signaling promotes hemodynamic 
decline in PAH. The students will learn a number of cell and molecular biology techniques including: cell culture, 
RNA extraction, qPCR, immunoblotting, and immunofluorescence to assess YAP/TAZ activation and EndMT in 
pulmonary macrovascular ECs, have the opportunity to present their work at research conferences and potentially 
be listed as coauthors of related publications. 
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Mentor: Johnathan Goree, MD 
Project Available: The student will study PROMIS outcomes for patients in the pain clinic. The mentor Dr. Goree 
will help the student compile functional outcomes from PROMIS scores for different disease processes and 
interventions to better understand functional improvements in chronic pain treatments. 
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Institution:  University of Arkansas for Medical Sciences 

Mentor: Jill Mhyre, MD 
Project Available: A Mixed Methods Study of Barriers and Facilitators for People from Underserved Communities 
to Enroll in Anesthesiology Clinical Trials This mixed methods study will identify barriers and facilitators of 
enrollment for African American women into the KALPAS trial, focusing on the perspective of the study candidate. 
The FAER student will work with the UAMS CTSA Community Based Research Team and Drs. Mhyre and Elkhateb 
in the Department of Anesthesiology to design and implement this pilot study. KALPAS is a funded trial that is 
testing the efficacy of perioperative ketamine infusions on chronic post-mastectomy pain syndrome. This pilot 
study will establish systems that will be extended for future clinical trials at UAMS, with the long term aim to 
improve the experience of trial participation for people from African American communities in Arkansas. 
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Institution:  University of California (Davis) Health System Program 

Mentor: Richard Applegate, MD 
Project Available: Currently active protocols include: - EEG Data Collection in Critically Ill Patients. An evaluation 
of the utility of the Patient State Index as a guide to sedation in ICU patients. - Transversus abdominus plane (TAP) 
blocks with ropivicaine continuous infusion catheters vs single dose liposomal bupivacaine: A prospective 
randomized control trial for pain control after renal transplant surgery. - Comparison of Depth of Sedation 
Performance between SedLine and Comparator Device during General Anesthesia. A head to head comparison of 
the clinical utility of the PSI and BIS EEG algorithms - Feasibility of Wireless ECG and Vital Signs Monitor. An 
evaluation of remote physiologic monitoring systems. In each case the student will be able to support raw data 
collection, collate information from the operative records, assist with the data analysis and support the 
interpretation of the observations and the evaluation of potential confounding variables. 
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Institution:  University of California (Davis) Health System Program 

Mentor: Neal Fleming, M.D., Ph.D. 
Project Available: Currently active protocols include: - Sugammadex: Impact on Practice and Outcomes. A 
retrospective evaluation of the impact of sugammadex on short and long term post-operative pulmonary 
complications. - Evaluation of Non-Invasive Pulmonary Health Parameters for Acute Care Medicine. Clinical 
evaluation of a non-invasive, semi-continuous monitor of Cardiac output, shunt fraction and functional residual 
capacity. - An observational study of intraoperative transpulmonary pressure and intrathoracic pressure changes 
associated with surgical interventions and ventilator management. A clinical evaluation of the changes in 
intrathoracic pressure and their impact on dynamic monitors of cardiac function. - Racial Bias in Pulse Oximetry. A 
prospective evaluation of the potential impact of race and ethnicity on clinical assessments of oxygen saturation. 
In each case the student will be able to support raw data collection, collate information from the operative 
records, assist with the data analysis and support the interpretation of the observations and the evaluation of 
potential confounding variables. 
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Institution:  University of California, Los Angeles 

Mentor: Cecilia Canales, M.D., MPH 
Project Available: Dr. Canales’ research focus is patient-oriented outcomes research in aging surgical patients. She 
has developed and implemented a diagnostic accuracy study to identify if Point-of-Care ultrasound measurements 
can be used to discriminate between frail and not frail patients to predict postoperative outcomes. She is also 
focused on studying factors that contribute to postoperative neurocognitive disorders (PND) and is particularly 
interested in studying PND in minority elders. Limited English proficient patients are often excluded from PND 
studies since language can influence neurocognitive tests. Dr. Canales’s work aims to bridge this gap to better 
understand the needs and treatment strategies. Students who select to work in this lab will be able to select from 
projects focused on aging, frailty, and PND. Factors Contributing to Postoperative Neurocognitive Disorder in 
Elderly End Stage Renal Disease Patients: Improving Patient Outcomes in Minority Elder Surgical Patients: In this 
prospective study, participants with ESRD will be recruited in one of two groups: 1) undergoing surgery; 2) 
control. The goal is to identify factors contributing to PND in this patient population. Patients will be followed for 
1 year. Students will have the opportunity to learn about cognitive assessments, assist in data collection, data 
analysis and presentation of results. Identifying Modifiable PAtient Centered Therapeutics (IMPACT) Frailty: In this 
prospective cohort study of critically ill patients we will explore modifiable risk factors of sarcopenia, as potential 
targets to reduce frailty. Students will have the opportunity to learn about frailty, sarcopenia, and associations 
with outcomes. Students will assist with performing ultrasound assessments, assist in data collection, data 
analysis and presentation of results. PND in our communities of color: Development of culturally and language 
appropriate patient education materials: In this community outreach program, older adults will be recruited to 
complete surveys or participate in focus groups to understand the awareness of PND. The goal is to create 
culturally and language appropriate patient education tools for diverse patient populations. Students will assist in 
implementation of survey tools, focus groups, data collection, creation of educational material, and presentation 
of tools created. 
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Institution:  University of California, Los Angeles 

Mentor: Soban Umar, M.D., Ph.D. 
Project Available: Multi-Organ Transcriptomic Analysis in Experimental Pulmonary Hypertension: The applicant 
will have the opportunity to work with research fellows and the PI on projects investigating transcriptomic 
signature of various organs in experimental pulmonary hypertension and right heart failure. The applicants will 
have the opportunity to learn basic in vivo and in vitro animal physiology, molecular biology, 
immunohistochemistry and biochemical lab techniques. 
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Institution:  University of California, San Francisco 

Mentor: Judith Hellman, M.D. 
Project Available:  
Title: Immunomodulation by the Endocannabinoid and Endovanilloid System in Acute Inflammation and Sepsis  
Project and Student's Role: My laboratory studies the immunology of sepsis, acute inflammation and pain. We 
have active projects defining the role of innate immunity, and endothelial and leukocyte signaling pathways in 
sepsis and injury, and the immunomodulatory effects of the endocannabinoid and endovanilloid systems in sepsis 
and acute inflammation. The student will have the opportunity to participate in studies focused on understanding 
the effects of cannabinoids on inflammatory activation of endothelial cells and leukocytes, and the roles of 
cannabinoid receptor 1 (CB1R) and the transient receptor potential vanilloid 1 (TRPV1) in mediating the immune 
effects of cannabinoids. They will gain experience in measuring parameters of inflammation and injury in vitro and 
in vivo in models of sepsis and inflammation. They will also have on average 6 hours per week clinical exposure in 
the ICU and/or OR. The student will, with my guidance, develop and create an abstract and poster based on their 
summer project, which they will present at the ASA Annual meeting. 
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Institution:  University of California, San Francisco 

Mentor: Helen Kim, PHD, MPH, AB 
Project Available: Predictors of hemorrhage and outcome in patients with cerebrovascular malformations Project 
Overview We have several NIH-funded research projects focused on predictors and modifiers of clinical course in 
patients with cerebrovascular malformations, which are a major cause of hemorrhagic strokes in younger people. 
First, the UCSF Brain Arteriovenous Malformation Study Project tracks treatment results and patient outcomes for 
all sporadic bAVM patients seen at UCSF. Second, we are the coordinating center for the Brain Vascular 
Malformation Consortium, a multicenter effort studying the clinical behavior and genetics of familial cerebral 
cavernous malformations (CCM), Sturge-Weber Syndrome (SWS), and Hereditary Hemorrhagic Telangiectasia 
(HHT). Although the mechanisms underlying these vascular diseases differ, patients often present with similar 
clinical symptoms, and there is no primary medical treatment available. We collect detailed clinical and imaging 
data at baseline and outcomes at follow-up, as well as blood/saliva and tissue specimens for functional studies. 
Project Student Role The student will have the opportunity to participate in current projects, and will gain hands 
on experience in designing clinical research studies, patient recruitment, data collection, and/or data analysis. 
Examples of possible projects include but are not limited to: (1) clinical outcomes and quality of life in 
cerebrovascular malformation patients; (2) treatment complications or outcomes in cerebrovascular 
malformation patients; (3) bioinformatics analysis of exome sequencing data; (4) candidate gene studies using 
genome-wide association data; (5) functional and/or biomarker studies in tissue or stored plasma or serum 
samples; and (6) racial/ethnic differences in outcomes. 
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Institution:  University of California, San Francisco 

Mentor: Jonathan Pan, MD. PhD 
Project Available:  
Title: ATF3 is a biomarker for spinal cord injury-clinical study.  
Project overview: Currently there is no effective therapy for SCI largely because clinical trials in acute SCI are 
challenging due to multiple barriers such as rare incidence of the disease, heterogeneity of the injury, and limited 
sensitivity of the imaging tests and complex functional examination. Therefore, there are urgent needs for novel 
biomarker discovery so that SCI patients can be assessed objectively regardless of their physical condition and 
availability of imaging test. In our preliminary study, we have shown that Atf3 mRNA and ATF3 protein were 
upregulated in the injured spinal tissue after SCI, and our immunohistochemical study revealed that ATF3 protein 
was induced specifically in neurons 1 day after SCI. Importantly, we found that ATF3 protein was detectable and 
elevated in blood and cerebrospinal fluid (CSF) in mouse model of SCI. More importantly, we also found the serum 
ATF3 levels were significantly elevated in SCI patients 24 hours post-injury, compared to health control and non-
SCI/TBI trauma control cohorts. In this clinical study, a commercially available ATF3 ELISA kit will be used to 
measure human serum ATF3 levels in clinical SCI patients (more than 70 patients) at the Zuckerberg San Francisco 
General Hospital (ZSFG). the only level I trauma center in San Francisco and test the correlation between serum 
ATF3 levels and the severity of SCI patients (AIS A, B, C and D) and controls. Student’s role: the student will 
perform the human ELISA assays to measure serum ATF3 levels and determine their correlation with AIS grades 
and MRI results (if possible). 
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Institution:  University of California, San Francisco 

Mentor: Hua Su, MD 
Project Available: Developing innovative therapies for the treatment of brain arteriovenous malformation. 
Overview: Brain arteriovenous malformation (bAVM) is an important cause of intracranial hemorrhage. Available 
therapies are all invasive and have potentially high morbidity. Excessive VEGF expression is a fundamental part of 
the bAVM pathology. Compelling evidence show interruption of VEGF signaling could be a therapeutic strategy. 
Soluble FLT1 (sFLT1) binds to VEGF in the tissue, thus reducing its downstream signaling through membrane-
bound VEGFRs. Soluble FLT1 in an AAV construct packaged in AAV serotype 2 capsid (AAV2) inhibited choroidal 
neovascularization in a non-human primate model. However, AAV2 does not cross the blood- brain barrier (BBB). 
We have test a non-invasive route, intravenous, using AAV serotype 9 (AAV9), because AAV9 enters the brain 
parenchyma much more effectively. We showed that systemic delivery of AAV9-sFLT1 reduced brain AVM severity 
in 2 mouse models. However, liver inflammation and growth arrest have been noticed. To reduce systemic side 
effect, we are testing a strategy to deliver sLIT1 to brain endothelial cell specifically. The goal of the project is to 
test if intravenous delivery of AAV-sFLT1 will prevent progression of or reverse the AVM phenotype with 
minimum side effect.  
Student Role: Students will participate in ongoing projects. They will perform tissue section, histological and 
immunohistological staining, quantify vessel density and the number of abnormal vessels on tissue sections, and 
analyze gene expression through qPCR and western blot. The goal for the students is to learn basic lab techniques, 
principles for design research projects, data analyses and interpretations. They are expecting to be co- authors on 
publications resulting from their activities during the fellowship period. 
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Institution:  University of California, San Francisco 

Mentor: Arthur Wallace, MD, PhD 
Project Available:  
Project Title: AVD-M: Remote, Non-Contact, Measurement of Heart Rate, Respiratory Rate, Oxygen Saturation, 
and Perfusion in Patients Project Overview Complications from opiate use have prompted attention towards new 
systems to monitor patient vital signs. Respiratory depression by opioids may quickly lead to apnea, respiratory 
and cardiac arrest, and death. At the present time, there is no monitor for continuous, non-contact, remote 
monitoring of respiration, heart rate, oxygen saturation, and perfusion in hospitals. Utilizing a multi-camera 
optical system as a development platform, the AVD-M system utilizes two stereoscopic RGB cameras, an IR 
camera, a 3D vision depth camera, acoustic location, skeletal tracking, facial tracking, and machine vision to 
create a new class of medical monitors. The AVD-M system is capable of automatically monitoring and measuring 
respiration, heart rate, and oxygen saturation remotely. Algorithms to measure cardiac output, blood pressure, 
delirium, pain, stroke, and shock will be developed. The AVD-M patient monitor employs human-centered design 
to prevent respiratory and cardiac arrest in hospitalized patients.  
Student’s Role: Student will learn computer programming utilizing National Instruments LabView and Python. 
They will work with the AVD-M system to develop and test and develop algorithms. They will do clinical testing of 
the pulse oximetry, heart rate, and respiratory rate, pain, delirium, blood pressure, and stroke algorithms in 
volunteers and patients. 
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Institution:  University of Chicago 

Mentor: Atul Gupta, MD 
Project Available: Type of Research Database research Research project I am currently investigating perioperative 
use of SGLT2 inhibitors. These agents were approved in 2013 for treatment of DM2. These drugs block sodium-
glucose cotransporter responsible for reabsorbing sodium and glucose in the proximal convoluting tubule, thereby 
causing glucosuria and natriuresis. Glucosuria leads to serum glucose reduction independent of insulin effect. 
However, between March 2013-October 2015, FDA received reports of euglycemic ketoacidosis (eDKA) among 
patients on these medications. Potential risk factors were: infection, low carbohydrate diet or reduction of caloric 
intake, reduction in dose or discontinuation of exogenous insulin, discontinuation of an oral insulin secretagogue, 
and alcohol use. Subsequently FDA issued advisories about withholding SGLT2 inhibitors 3-4 days prior to surgery, 
as pre-surgical patients also have several of these risk factors. However, more recently, SGLT2 inhibitors have also 
been shown to improve outcomes in patients with heart failure and chronic kidney disease irrespective of diabetic 
status. It is not clear if similar eDKA risk exists in non-diabetic pre-surgical patients. The research projects is what 
pre-operative instructions do anesthesia providers give in anesthsia pre-operative medicine clinic regarding 
withholding these drugs? Do these instructions vary depending on indication(s), concomitant other medications in 
use for same indication(s) or type of surgery? Student roles Student will take CITI training and will work with EMR 
to extract the data. Student will review literature about perioperative SGLT2 inhibitor use. Depending upon the 
interest and prior knowledge, student may help with data analysis. Student will be involved in creating data 
tables, helping out with discussion and end note to collate bibliography. Student will meet PI and his colleagues 
frequently both in and out of OR. PI will work with the student to prepare his/her presentation at ASA meeting, 
and the student can potentially contribute to publication in a peer-reviewed journal. 
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Institution:  University of Chicago 

Mentor: Tariq Malik, MD 
Project Available: Project Lumbar spinal stenosis is a common cause of back and leg pain in the elderly 
population. It’s the most common indication for spinal surgery in patients older than age 65. The condition is 
characterized by pain or cramping in the legs brought on by walking and relieved by leaning forward. The most 
common etiology is degenerative process affecting lumbar spine causing hypertrophy of the ligaments, joints or 
disc bulging that results in narrowing of the spinal canal and can only be effectively diagnosed through imaging. 
The US Social Security Act recognizes the spinal stenosis as a disabling condition. Vertiflex interspinous spacer is 
an FDA approved intervention to treat patient with symptomatic lumbar spinal stenosis. The procedure involve 
placing the device in-between the spinous processes of affected vertebral bodies. The procedure involves the 
following steps: a specialized cannula is used for insertion, the cannula is then positioned within the interspinous 
space, a sizing tool is used to determine the device size, and, lastly, the Vertiflex device is inserted through the 
cannula and is deployed. Sizing is important aspect of the procedure. Study The study involves chart review of all 
the patients who have undergone this procedure at the University of Chicago. The study will look at the MRI 
images of the lumbar spine of the treated patients at the effected vertebral level. It will look for any relation 
between the interspinous height at the spino-laminar junction and the size of the device deposited using 
Intraprocedure measurements. Student Role The student will learn how to do review literature, review MRI 
images and do measurements on MRI images, collect data, and do data analysis by working with a statistician. 
Student will be involved in creating data tables, helping out with discussion and end note to collate bibliography. 
The student will meet PI and his colleagues frequently both in and out of OR. PI will work with the student to 
prepare his/her presentation at ASA or National pain meetings, and the student can potentially contribute to 
publication in a peer-reviewed journal. 
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Institution:  University of Chicago 

Mentor: Daniel Rubin, MD 
Project Available: Project Title: At-home gait cadence functional assessment and recovery trajectory for older 
adults undergoing major surgery Research Topic: Our current study focuses on measuring at-home gait cadence in 
older adults before surgery as a measure of mobility and functional capacity and after surgery as a measure of 
functional recovery. We aim to validate an at-home objective functional assessment using patient owned 
smartphones as compared to an in-clinic assessment. Further, we aim to study the relationship between gait 
cadence during usual and fast pace walks and its ability to identify at risk older adults before major abdominal 
surgery. This is an ongoing study funded by the NIH and FAER through the GEMSSTAR mechanism. Student role: 
The medical student will participate in research and clinical activities connected to this project. The student will 
be directly involved in screening and enrollment of patients for the study and primary data collection. This will 
include the familiarity with several functional assessments, survey instruments, and accelerometer devices. The 
student will be familiar with initializing accelerometers and become familiar in the analysis of accelerometer 
output to characterize activity patterns in older adults. Clinical activities will include accompanying the PI in the 
anesthesia perioperative medicine clinic and operating room to care for older adult patients. The student will 
participate in all departmental conferences and activities included morning conferences and departmental grand 
rounds. The principal investigator will work closely with the student to prepare an abstract for presentation at the 
ASA national meeting and we anticipate the results of the student’s work will contribute to the publication in a 
peer-reviewed journal. 
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Institution:  University of Colorado Denver 

Mentor: Nidia Quillinan, PhD 
Project Available: Evaluating dysruptions in excitatory transmission in the hippocampus following ischemia. 
Cardiac arrest and stroke are major causes of morbidity and mortality. Cognitive-affective impairments are 
common in survivors. Disruptions in hippocampal synaptic excitatory: inhibitory (E:I) balance are a potential 
contributor to long-term impairments. The summer research project will focus on changes in excitatory 
transmission in the hippocampus following an ischemic event. The student will use an in vitro model of ischemia 
known as oxygen and glucose deprivation (OGD). The student will gain training in vitro modeling, 
immunofluorescence, microscopy and image analysis. There is a strong emphasis placed on rigor and quantitative 
approaches in the training. They will be responsible for generating graphs and performing statistical comparisons 
of the data they collect. The student will perform OGD and then analyze pre- and post-synaptic molecules that 
comprise an excitatory synapse and spine structures at various times after the OGD event. We predict the density 
or size of the synaptic structures will be reduced in neurons that have been subjected to OGD. A secondary 
project goal will be to evaluate whether physiological stimulation can induce structural plasticity of spines. Spine 
enlargement and stabilization is process that is required for learning and memory. We predict that structural 
plasticity will be impaired following OGD. These results will be used to identify what aspects of excitatory 
transmission contribute to disrupted E:I balance and ultimately will inform therapeutic targets to improve 
cognitive outcomes after stroke or cardiac arrest. 
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Institution:  University of Colorado Denver 

Mentor: Tamara Timic Stamenic, PharmD, Ph.D. 
Project Available: Opioid-induced behavioral alterations and thalamic excitability changes In 2018, drug 
overdoses resulted in 67,367 deaths in the United States, among these drug overdose deaths, 46,802 (69.5%) 
involved an opioid1. Consequently, one of the five major priorities for the U.S. Department of Health and Human 
Services (HHS) and the National Institutes of Health (NIH) is providing support for cutting-edge research on pain 
and addiction. recent findings strongly suggest that the nonspecific intralaminar nucleus of thalamus may be very 
important for various aspects of addiction. The conditioned place preference (CPP) test is commonly used to 
explore the reinforcing effects of natural and pharmacological stimuli, including drugs of addiction. CPP occurs 
when a subject comes to prefer one place more than another because the preferred location was previously 
paired with rewarding events. Importantly, CPP has been demonstrated in many animal species, including 
humans. Morphine can induce dose-dependent CPP and conditioned place aversion in rodents, and µ-Opioid 
peptides can inhibit thalamic neuronal excitability. The latest discoveries have suggested important role of the 
nonspecific thalamus in the opiate-associated memory network and CPP. The aim of this project is to explore 
morphine-induced behavioral changes in rodents and potential role of the thalamic voltage-gated T-type calcium 
channels. Opioid-induced sleep disturbances (virtual project) Recent studies showed that there is difference in 
nonspecific thalamic neuronal activity when morphine is injected during animals’ inactive or active states that is in 
accordance to the role of the nonspecific thalamus in arousal (both paraventricular (PV) and central medial (CeM) 
nucleus). Opioid-induced cognitive and sleep-wake disturbances were reported in humans and rodents, which in 
turn, may facilitate drug-seeking behaviors. However, brain regions that link opioid-induced cognitive and sleep 
disturbances with drug-seeking/addictive behaviors remains largely unknown. The aim of this project is to analyze 
cortical (EEG) and thalamic (LFP) oscillatory disturbances after repeated morphine exposure in mice. The role of 
thalamic T-type calcium channels will be investigated during both acute and chronic morphine administration. 
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Institution:  University of Iowa 

Mentor: Franklin Dexter, M.D., Ph.D., F.A.S.A. 
Project Available: Anesthesiology resident evaluations of quality of supervision during specialty rotations. 
Resident physicians can evaluate faculty anesthesiologists’ quality of supervision using a nine-item valid and 
psychometrically reliable summated rating scale. Numbers of evaluations differ among residents by quarter of the 
year (e.g., based on rotations). Rater leniency or severity differs among residents. The question to be addressed is 
how to combine evaluations of individual faculty to assess performance by quarter of departmental divisions (e.g., 
pediatric anesthesia). This question is important because poor division performance is associated with lesser 
safety culture and more patient harm. Answering this question using our department’s decade of data will involve 
modeling probability distributions of the data and performing computer experiments using Monte-Carlo 
simulation. A student interested in this project should have experience in computer programming for numerical 
simulation, whether engineering, statistics, applied mathematics, physics, or computer science. This project 
reliably can be completed within eight weeks. 
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Institution:  University of Iowa 

Mentor: David Kaczka, M.D., Ph.D., F.A.S.A, 
Project Available: Computational Modeling of Mechanical Ventilation in the Injured Lung. During mechanical 
ventilation, cyclic recruitment and derecruitment (R/D) of alveoli may result in focal points of repetitive and 
heterogeneous stresses throughout lung tissues, resulting in ventilator-induced lung injury (VILI). In the acutely 
injured lung, the rates at which alveoli can be recruited or derecruited are also altered, requiring longer times at 
higher pressure levels to be recruited during inspiration, but shorter times at lower pressure levels to collapse 
during exhalation. The overall goal of this project will be to enhance an existing computational model of the 
respiratory system, for simulation of various modes of ventilation on lung recruitment, with varying pressure 
levels and durations of inspiration and exhalation. The medical student will modify existing software to perform 
these simulations in a computational model consisting of a ventilator pressure source, a distensible breathing 
circuit, an endotracheal tube, and a 3D lung structure based on CT imaging. The model consists of recruited and 
derecruited zones, as well as a transitional zone capable of intratidal R/D. Each airway segment and acinus will be 
modeled using resistive, inertial, and elastic elements, with mechanisms for time-dependent R/D as well as 
parenchymal strain-stiffening. Lung injury will be simulated by modifying each acinus with an inflation-dependent 
surface tension to mimic varying degrees of surfactant dysfunction. The student will acquire a basic fund of 
knowledge in pulmonary physiology, mechanical ventilation, and numerical simulation. Ideally, the candidate will 
have a strong technical and quantitative background, which may include undergraduate training in engineering, 
physics, mathematics, or computer science. 
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Institution:  University of Iowa 

Mentor: Cynthia Wong, M.D. 
Project Available:  
Introduction: Neuraxial labor analgesia is used by 70% of women in the United States. Both low thoracic and 
sacral dermatomes must be blocked. Breakthrough pain may occur if the appropriate dermatomes are not 
blocked. Clinicians use a wide variety of methods to determine the extent of sensory block, including assessing 
using a cold or sharp stimulus. Rigorous studies of neuraxial anesthesia demonstrate differential neuroblockade – 
the extent of sensory block to a cold stimulus differs from that to a sharp stimulus. Although anatomical studies 
clearly show that sensory nerves from the uterus enter the spinal cord at T10 to L1, it is not clear how the clinician 
should test block of sensory impulses that transmit labor pain. The aims of the study are to test the following 
hypotheses: 1) After initiation and during maintenance of neuraxial labor analgesia, the extent of the sensory 
block determined using a cold stimulus will differ than that of a sharp stimulus; 2) Parturients with breakthrough 
pain will not have a bilateral sensory block to a cold stimulus between S4 and T10.  
Methods: After standard initiation of neuraxial labor analgesia, and at regular intervals during labor, rigorous 
testing of the sensory level to cold and sharp (von Frye hair) will be performed. When parturients have 
breakthrough pain, sensory level testing will be undertaken before and after the epidural top-up dose is 
administered. Within study subjects, the sensory levels to cold and pain will be compared and the sensory levels 
during period of adequate and inadequate analgesia will be compared. The student will help obtain informed 
consent and perform the sensory exams, manage data, assist with data analysis, and writing the manuscript. 
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Institution:  University of Kansas Medical Center (KUMC) 

Mentor: Kyle Baumbauer, Ph.D. 
Project Available: Chronic pain affects millions of people worldwide, more than cancer, heart disease, and 
diabetes combined, and despite this high prevalence rate, the mechanisms underlying many chronic pain 
disorders are not fully understood. These gaps in knowledge have led to a lack of effective treatment options and 
a need for novel therapeutic options.  
Project 1: Unresolved inflammation is a leading contributor to the development of chronic pain. Our laboratory 
has been examining the neuronal and non-neuronal mechanisms underlying the development and persistence of 
chronic inflammatory pain, and we have recently shown that the extracellular protein tissue inhibitor of 
metalloproteinases (TIMP)-1 is a novel regulator of inflammatory pain and sensory neuron function. Mice lacking 
TIMP-1 develop pathological pain states, including widespread pain, resulting from aberrant neuronal activity. 
Administration of TIMP-1 prevents these processes. Ongoing projects are working to identify the receptor-
dependent cell signaling processes responsible for attenuating inflammation and inflammatory pain.  
 
Project 2: Traumatic spinal cord injury (SCI) is a complex neurophysiological insult that results in pain through 
mechanisms that are poorly understood. While pain results from a lesion to the spinal cord, there are mechanisms 
outside of the lesion site that contribute its development and persistence. For example, SCI increases the 
excitability of peripheral sensory neurons that drive the development and persistence of chronic SCI pain. 
Importantly, our lab has recently shown that increases in sensory neuron activity occur within 24 hr of injury, and 
given that patients don’t report pain for months or years following injury, our data suggest that the early onset of 
aberrant neuronal activity help to establish pain that is difficult, if not impossible to reverse. We have identified a 
collection of gene networks that contribute to SCI-induced increases in neuronal activity. Current projects are 
characterizing how early interference with these genes prevents pathologic neuronal activity. We are also working 
to understand how alternative gene splicing, epigenetic regulation of gene expression, and DNA damage also 
contribute to these processes. The laboratory uses a variety of techniques, including behavior, electrophysiology, 
molecular genetics, gene and protein expression and activity analysis, RNA sequencing and interference, and RNA 
and protein imaging. 
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Institution:  University of Kansas Medical Center (KUMC) 

Mentor: Andrea Chadwick, M.D., MSc, FASA 
Project Available: Our mission in the FACE Lab is to perform innovative translational and clinical research to 
advance our knowledge of the mechanisms that contribute to the development and maintenance of chronic 
centralized pain syndromes such as fibromyalgia and to investigate novel pharmacologic and non-pharmacologic 
treatments for these conditions. Our overarching goal is to put a FACE to these invisible illnesses and conduct 
research that positively impacts the lives of those patients living with chronic centralized pain. My research is 
currently funded by grants from the National Institutes of Health and she also works as a co-investigator on 
research supported by the Department of Defense and the Cystic Fibrosis Foundation. I am nationally and 
internationally recognized as a scientific and clinical expert in the treatment of complex centralized pain 
syndromes such as fibromyalgia. My current portfolio of research is focused on addressing mechanisms of 
centralized pain, chronic low back pain, and fibromyalgia. My laboratory uses patient reported outcomes, 
quantitative sensory testing, and brain neuroimaging protocols to effectively phenotype pain to explore 
predictors of treatment response, development of chronic postsurgical pain, and ultimately to promote safe and 
effective treatment strategies for patients living with chronic centralized pain. Ongoing projects could include 
participation in any of my currently active clinical trials, however, could also include participation in smaller pilot 
projects that are ongoing including research in intraepidermal nerve fiber density and chronic pain, pain in 
transgender persons, and pain in patients with Cystic Fibrosis. These students will participate in data collection, 
review of electronic medical record data, data management and data analysis. I am a staunch supporter of team 
science and has had longstanding scientific collaborations with clinical and basic science researchers at KUMC, the 
University of Michigan, Stanford University, Johns Hopkins University, Wake Forest University, and Trinity College 
in Dublin, Ireland. 
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Mentor: Julie Christianson, PhD 
Project Available: Stress and pain have an intimate and reciprocal relationship with one another. Acute stress can 
diminish the perception of pain, allowing for sometimes life-saving actions. Conversely, chronic stress can increase 
the perception of pain and exacerbate ongoing symptoms associated with chronic pain states. In particular, stress 
experienced early in life can have a permanent impact on how pain is perceived and increase overall morbidity. 
The focus of my laboratory is to understand how stress experienced across the lifespan affects pain processing 
both in the central nervous system and out in the periphery. We use mouse models of early life stress or insult to 
study changes within limbic structures that regulate both the stress response system and downstream modulation 
of incoming pain signals. We use pharmacological and lifestyle interventions, to either improve or exacerbate 
comorbid outcomes of early life stress, including urogenital hypersensitivity, anhedonic behaviors, and metabolic 
disorder. Our overall goal is to identify key mechanisms underlying these stress-induced outcomes as a means of 
identifying potential therapeutic targets for translation into the clinical setting.  
 
Projects:  
1. Hippocampal neurogenesis: This project involves measuring newly-formed neurons in the dentate gyrus of the 
hippocampus of mice that underwent neonatal maternal separation (NMS) and have been given free access to a 
running wheel. The scholar would be involved in processing hippocampal slices for immunohistochemical 
identification of important markers and analyzing the number of new neurons.  
 
2. Hippocampal MRI/MRS: Mice that underwent NMS and were given free access to a running wheel will be 
subjected to magnetic resonance imaging/spectroscopy to determine changes in size and metabolic 
responsiveness of the hippocampus to exposure to an adult stressor. The scholar would assist in performing 
MRI/MRS and analyzing the resulting data.  
 
3. Metabolic characterization: Mice that underwent NMS and were fed a high fat/high sucrose (HFS) diet will be 
housed in indirect calorimetry cages to determine total energy intake and expenditure. The scholar will assist in 
performing this experiment and analyzing the resulting data.  
 
4. Appetite assessment: Mice that underwent NMS and were fed a HFS diet will be assess for diet intake following 
treatment with appetite altering compounds. The scholar will assist in performing these assessments and 
analyzing the resulting data. 
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Institution:  University of Kansas Medical Center (KUMC) 

Mentor: Gina Hendren, M.D. 
Project Available:  
Project 1: Transgender patients undergoing gender reassignment surgery are significantly understudied compared 
to other patient populations and represent a knowledge gap regarding the effects of anesthesia and patient 
outcomes after surgery. We have collected data on the incidence of post-operative nausea and vomiting (PONV) 
in transgender patients undergoing outpatient gynecological surgery. The student would move directly into dat 
entry and management, working with the collaborative team to complete planned analyses on this existing 
dataset leading to presentations and/or publication.  
 
Project 2: This project focuses on pre-operative cardiopulmonary exercise testing (CPET), observed anaerobic 
threshold (AT) and VO2 max in relation to length of stay and readmission rates for radical cystectomy patients in 
collaboration with colleagues in urology at KUMC. Students will have the opportunity to collect pre-operative data 
points regarding cardiopulmonary function as well as post-operative outcomes data and to work on analysis and 
visualization of patient data. 
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Mentor: Seth Holwerda, Ph.D. 
Project Available: The experience of pain is modulated by endogenous pro- and anti-nociceptive mechanisms 
originating in the brainstem and higher brain centers. Anti-nociceptive mechanisms include input from arterial 
baroreceptors, which reduce the perception of pain at the level of the spinal cord during elevations in arterial 
blood pressure via descending pain inhibitory pathways. Primary nociceptive afferents, which can become 
sensitized in chronic low back pain, project to the nucleus tractus solitarius and interact with baroreceptor input. 
Projects may include examining modulation of pain via arterial or cardiopulmonary baroreceptor unloading, such 
as when central venous pressure is reduced from baseline, in patients with chronic pain. Cardiopulmonary 
baroreceptor modulation of pain sensitivity is important because patients with chronic pain tend to suffer from 
hypertension and diuretic antihypertensives can reduce central venous pressure. Studies may also involve 
examination of patients receiving epidural spinal cord stimulator devices, which block pain signals from reaching 
the brain. Nociceptive transmission can be suppressed by epidural spinal cord stimulation, a pain therapy 
sometimes used for refractory chronic low back pain. However, the extent to which spinal cord stimulation may 
improve measures of baroreflex sensitivity in chronic pain is unknown. Projects may include examining the 
influence of spinal cord stimulation on baroreflex function in patients with chronic pain. The hypothesis is that 
epidural spinal cord stimulation may be favorably influencing the autonomic nervous system in addition to 
reducing chronic pain symptoms. Projects may include examining the extent to which hypertension and impaired 
autonomic function predict improvements in chronic pain following spinal cord stimulator implantation. Results 
may improve the ability to predict which patients will respond most favorably to pain therapy and reduce the 
prevalence of hypertension in patients with chronic pain. Finally, projects may include examining patients with 
chronic low back pain as well as individuals with chronic low back pain that have also received a spinal cord 
stimulator device in the Spine Center. The study monitors symptoms of chronic pain before and after 4 weeks of a 
standard drug commonly used to treat elevated blood pressure so that we may better understand how blood 
pressure affects the level of pain in patients with chronic pain. 
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Institution:  University of Kansas Medical Center (KUMC) 

Mentor: Douglas Wright, Ph.D. 
Project Available: My research seeks to move findings in basic research to patients through various clinical 
studies. My laboratory has focused on mentoring of MD, Ph.D., and MD/Ph.D. students in neurorehabilitation 
research. In my 25 years at KUMC, I have served as a primary mentor to 4 post-doctoral fellows, 2 Master's 
degrees, 11 Ph.D. degrees, and 5 MD/Ph.D. degree-seeking students. I have served as a graduate committee 
member for 70+ Ph.D. or MD/Ph.D. degree-seeking students. I have also mentored 75+ high school, 
undergraduate, graduate, or medical student research opportunities.  
 
Projects:  
Methylglyoxal Evaluation in Humans (MEH): Assist clinical research coordinators in recruiting and patient 
interactions for a clinical study designed to correlate blood levels of the endogenous toxin methylglyoxal with pain 
levels in two cohorts of patients: low back pain and painful diabetic neuropathy. Patient interactions include 
assisting patients with pain questionnaires and blood draws. Students will also be involved in processing assays on 
human blood to assess 4 blood biomarkers, as well as data analysis and manuscript submission.  
 
Peripheral Nerve Degeneration in Post-Surgical Pain (PENDiP): Assist clinical research coordinators in recruiting 
and patient interactions for a clinical study designed to determine if preexisting epidermal nerve fiber 
degeneration is a predictor of post-surgical pain and complications. Patient interactions include assisting patients 
with pain questionnaires and assisting physicians with ankle skin biopsies. Students will also be involved in data 
collection of post-surgical outcomes, processing skin biopsies to assess epidermal innervation, as well as data 
analysis and manuscript submission. 
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Mentor: Wei Chao, M.D., Ph.D. 
Project Available:  
OVERVIEW: Traumatic injury is a major cause of combat casualty and modality. It has been well documented that 
traumatic injury rapidly activates the innate immune system and induces profound systemic hyper-inflammatory 
responses. These systemic inflammatory responses can cause severe collateral damage to the body by causing 
profound hemodynamic instability, tissue hypoxia, metabolic dysfunction, and organ failure. However, the 
mechanism leading to innate immune activation and organ failure after traumatic injury is unclear. microRNAs are 
a group of small and single-stranded non-coding RNAs. We have recently reported that cellular miRNAs are 
released from injured tissues during septic shock and ischemic injury. In this project, we propose to test the 
specific role of circulating extracellular (ex) miRNAs in innate immune activation in a mouse model of poly-trauma.  
STUDENT ROLE: The student will learn to perform the trauma model in mice, which include superior mesenteric 
artery (SMA) occlusion, tibia fracture, and muscle crash injury. Under supervision, the FAER student will measure 
multiple inflammatory markers such IL-1?, IL-6, TNF?, and tissue injury markers such as KIM-1 and Ngal. Finally, 
the student will examine the plasma level of a panel of miRNAs in sham and trauma animals. 
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Mentor: Gary Fiskum, UCLA Los Angeles, CA B.A. 06/73 St. Louis University, St. Louis, MO Ph.D. 01/78 Johns 
Hopkins Univ. Sch. Med., Baltimore, MD Postdoc 09/81 
Project Available: Fiskum Medical Student Mentees (from over 15) Da Lee 2018 FAER Hyperoxic Resuscitation 
Following Canine Cardiac Arrest Increases Cerebellar Purkinje Neuronal Damage and Inflammatory Microglial 
Activation Wei Quan 2016 Effects of aeromedical evacuation-relevant hypobaria on brain injury and mortality 
following head trauma combined with hemorrhagic shock Phillip Chan 2015 FAER Microglial Activation after 
Hyperoxic Resuscitation in Polytrauma Model of Traumatic Brain Injury Plus Hemorrhagic Shock Vida Chen 2012 
FAER Inhibition by Propofol of Respiration by Mature and Immature Cultured Rat Cortical Neurons Timothy 
Pearson 2010 Protection Against Cerebellar degeneration following cardiac arrest by oximetry-guided 
resuscitation Potential FAER Student Projects 1. Quantitative assessment of neuroinflammatory proteins after 
polytrauma consisting of traumatic brain injury plus mild hemorrhagic shock. Student will conduct high level 
stereologic quantification of specific proteins using light microscopy and immunoblots. These proteins include 
markers of inflammation, e.g., myeloperoxidase, and damaged cerebral energy metabolism, e.g., pyruvate 
dehydrogenase. 
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Institution:  University of Maryland School of Medicine 

Mentor: Molly Goodfellow, B.A, M.A, Ph.D 
Project Available: Our lab studies traumatic brain injury (TBI) in animal models. While rodent studies of TBI are 
useful, translating findings to improved patient outcomes is challenging, perhaps due to the rodent lissencephalic 
brain. Thus, our lab has developed unique, highly translatable TBI models in ferrets, who possess human-like 
gyrencephalic brains. These models include impact injury, undervehicle blast (UVB) injury, combined UVB + 
impact, and combined impact + hemorrhagic shock. Potential summer projects in this model include: • Analysis of 
cerebellum injury in different ferret TBI models. Injuries distal to the cerebellum can still induce cerebellar 
pathology; previous work from our lab in rats has shown increased Purkinje cell death following UVB+impact. 
However, it is unclear how different types of brain injury differentially affect the cerebellum. Tissue samples from 
the models above are available for analysis. The summer project will involve evaluation of cerebellum sections 
from these animals to determine cell injury/death, blood-brain barrier dysfunction, and/or inflammation. The 
techniques will include immunohistochemistry and microscopy. • Analysis of iron dyshomeostasis in different 
ferret TBI models. Iron liberated from necrotic tissue and extravasated blood contributes to secondary brain 
injury. This may include ferroptosis, a form of iron-dependent programmed cell death that is characterized by an 
accumulation of lipid peroxides. The summer project will involve the evaluation of different markers of iron-
mediated tissue injury and oxidative stress in the brain as well as in peripheral organs in the TBI models listed 
above. The techniques will include histologic and immunohistologic staining and microscopy. Depending on 
student interest, there may be the potential to perform in-depth analyses of animal behavior as well as 
quantitative polymerase chain reaction and/or Western blot with peripheral tissue samples. 
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Institution:  University of Maryland School of Medicine 

Mentor: Peter Hu, M.S. , Ph.D 
Project Available: Our lab focuses on predicting life-saving interventions and outcomes for trauma patients, such 
as the need of blood transfusion, intubation, mortality, etc. We are interested in creating automated early 
prediction models that could provide accurate decision support for field triage or in-hospital prioritization. We 
design various statistical variables from physiologic timeseries that are potentially associate with those outcomes. 
We also explore advance machine learning methods to generate interpretable and useful outputs, such as 
generalized linear models and ensemble models. Project: Early prediction models for traumatic coagulopathy 
Traumatic coagulopathy is associated with significantly increased risk of blood product administration, multiple 
organ failure, and mortality. Early recognition of coagulopathy is necessary for expedited treatment and 
successful management. Disorders of coagulation are identified with laboratory-based testing that requires 
substantial time (i.e. more than one-hour) to generate results and do not reflect the most current understanding 
of hemostasis. We hypothesis that variables derived from continuous vital sign could early predict traumatic 
coagulopathy could early recognize the patients at risk for coagulopathic disorders. Our lab has built predictive 
models for identifying severe bleeding and the need of massive transfusion, using early continuous vital signs (e.g. 
first 15 minutes in TRU, or during pre-hospital transportation). This project aims for creating automated prediction 
models to identify trauma patients at risk for blood coagulation abnormalities by analyzing multiple year trauma 
patients’ physiologic data. Advanced machine learning methods will be used to transform timeseries, such as 
heart rate, oxygen saturation, blood pressure, into probability scores as tools for supporting decision-making in 
early resuscitation time. This project will cover the entire data analysis workflow, including data pre-processing, 
feature extraction/selection, model tuning, and evaluation. 
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Institution:  University of Maryland School of Medicine 

Mentor: Tibor Kristian, M.S., Ph.D 
Project Available:  
Overview: Organelle specific autophagy (mitophagy) can adversely affect cellular bioenergetics metabolism and 
plays a significant role in mechanisms of cell death following acute brain injury. Although initiation of mitophagy 
was identified in brain tissue following ischemic insult, contribution of cell-type specific mitophagy to tissue injury 
is elusive. The objective of the study will be to examine the post-ischemic mitophagy process in neurons and glia 
by using our transgenic animals.  
Student Role: The student will learn and assist with brain tissue processing for immunohistochemistry, learn to 
quantify morphological alterations of cell-type specific mitochondria using our transgenic animals expressing 
mitochondria targeted fluorescent marker in brain sections by utilizing confocal microscopy and Volocity 
software.  
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Institution:  University of Maryland School of Medicine 

Mentor: Marta Lipinski, PhD 
Project Available: My lab uses a combination of approaches, including mouse models of TBI, cell-based 
mechanistic models and high-throughput approaches such as lipidomics and proteomics. Potential summer 
projects include:  
• Evaluation of age-related changes in autophagy and lysosomal function in the mouse brain. Inhibition of 
autophagy is observed in many neurodegenerative diseases and my lab has identified inhibition of autophagy as 
one of the pathological hallmarks after TBI. Since history of TBI is a predisposing factor for development of 
neurodegeneration, we hypothesize that inhibition of autophagy after TBI may contribute to accelerated 
neurodegeneration. To test this hypothesis, we have set up cohorts of age matched TBI and control mice and are 
currently collecting brain samples from these mice. The summer project will involve evaluation of these samples 
form young and aged mice with and without TBI exposure in respect to levels of autophagy and lysosomal 
function as well as neurodegeneration and neuroinflammation related phenotypes. The techniques will include 
biochemistry (western blot), immunohistochemistry and imaging. Depending on interest, cell-based mechanistic 
experiments may also be included.  
• Evaluation of the effects of TBI on lipid homeostasis and autophagy-lysosomal function in the brain. Our data 
indicate that inhibition of autophagy in immune cells such as infiltrating macrophages and activated microglia 
after TBI promotes inflammation and contributes to poor outcomes. However, it remains unclear why autophagy 
is inhibited in these cells. Since brain tissue is very high in lipids and phagocytosis of excess lipids can lead to 
lysosomal dysfunction, we hypothesized that phagocytosis of lipid debris generated after TBI may likewise 
contribute to inhibition of autophagy after TBI. The summer project will involve comparison of samples from 
control mice and mice exposed to experimental TBI regarding levels of autophagy, lipid levels and co 
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Institution:  University of Maryland School of Medicine 

Mentor: Bogdan Stoica, Ph.D 
Project Available: My lab studies the function and mechanisms of neuroinflammation and neuronal cell death 
pathways in neurotrauma. We are interested in the role played by microglia activation phenotypes in cellular 
responses to traumatic brain injury (TBI). We are investigating how genetic, age-related and injury-induced 
molecular changes in microglia activation affect neuronal cell death in the brain, leading to delayed 
neurodegeneration after TBI. My lab uses a combination of approaches, including mouse models of TBI, cell-based 
mechanistic models and high-throughput approaches such as RNAseq and single-nucleus RNAseq. Potential 
summer projects inc.:  
• Evaluation of age-related gene expression changes in microglia activation in the mouse brain after experimental 
TBI. Since age at the time of TBI is a predisposing factor for development of neurodegeneration, we hypothesize 
that amplification of neurotoxic microglia phenotypes after TBI in aged animals may contribute to accelerated 
neurodegeneration. To test this hypothesis, we have set up cohorts of age matched TBI and control mice and are 
currently collecting brain samples from these mice. The summer project will involve evaluation of these samples 
form young and aged mice with and without TBI exposure in respect to gene expression (transcriptomic) changes 
in microglia. The techniques will include isolation of microglia from the brain followed by RNAseq and 
transcriptomic analysis. Depending on interest, biochemistry (western blot), immunohistochemistry and imaging 
experiments may also be included.  
• Evaluation of the effects of TBI on changes in microRNA pathways. Our data indicate that microRNA changes in 
immune cells such as infiltrating macrophages and activated microglia as well as neurons after TBI promotes 
inflammation and contributes to neurodegeneration. However, it remains unclear which microRNAs drive these 
processes. We hypothesized that specific microRNAs may regulate neuroinflammation and neurodegeneration 
cellular changes. The summer project will involve comparison of samples from control mice and mice exposed to 
experimental TBI regarding levels of microRNA in specific cell types including microglia and neurons. The 
techniques will include cell type-specific isolation of cellular populations followed by microRNA measurements 
using Nanostring and/or RNAseq. Depending on interest, cell-based mechanistic experiments and/or functional 
evaluation of TBI outcomes in mice may also be included. 
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Mentor: Nagendra Yadava, PH.D 
Project Available:  
• Effects of the respiratory chain Complex I deficiency on heme metabolism. It will test the hypothesis that 
Complex I deficiency impairs heme metabolism in macrophages and microglia, and thereby affects their 
proinflammatory activation. As noted above, Complex I deficiency is the most common cause of mitochondrial 
diseases. It can result in NADH build-up, which inhibits tricarboxylic acid (TCA) cycle at multiple steps. The TCA 
cycle provides succinyl-Co A for heme biosynthesis. This summer project aims to understand the how Complex I 
deficiency affects heme metabolism under normal and pathological conditions using Ndufa1S55A mice with 
Complex I deficiency in the presence and absence of traumatic brain injury (TBI). Specifically, it will assess relative 
heme content in control and treated mice, expression of selected genes by quantitative-PCR and Western blot 
analyses, mitochondrial function by respirometry, and culture of macrophages and microglia, which are involved 
in heme mobilization. By participating in this project, student will learn how to assess mitochondrial function and 
its relationship with heme homeostasis in selected tissues/cells.  
• Regulation of ferroptosis during proinflammatory activation of macrophages and microglia. We will test the 
hypothesis that heme oxygenase 1 (Hmox1) determines the sensitivities of macrophages and microglia to 
ferroptosis differentially in their resting and active states. Hmox1 is suggested to play both ferroptosis promoting 
and suppressive roles in different cell types. However, its role in the regulation of ferroptosis in resting and active 
states of macrophages and microglia is not clear. By participating in this project student will learn how to induce 
and assess ferroptosis in cell culture, modify the expression and function of Hmox1 by pharmacological inhibitors 
or gene knock-down/out, and test how Complex I and heme biosynthesis inhibitors alter sensitivity to ferroptosis. 
The activation of macrophages and microglia are thought to underlie the pathogenesis of Leigh syndrome, the 
most common mitochondrial disease, and age-related diseases. Therefore, outcomes of this project will advance 
our understanding about mitochondrial and age-related diseases. 



Page 1 of 170 
MSARF – Summer Program 

2023 Host Departments and Mentors 

Institution:  University of Maryland School of Medicine 

Mentor: Shiming Yang, B.S, M.S, Ph.D 
Project Available: Our lab focuses on predicting life-saving interventions and outcomes for trauma patients, such 
as the need of blood transfusion, intubation, mortality, etc. We are interested in creating automated early 
prediction models that could provide accurate decision support for field triage or in-hospital prioritization. We 
design various statistical variables from physiologic timeseries that are potentially associate with those outcomes. 
We also explore advance machine learning methods to generate interpretable and useful outputs, such as 
generalized linear models and ensemble models. Project: Early prediction models for traumatic coagulopathy 
Traumatic coagulopathy is associated with significantly increased risk of blood product administration, multiple 
organ failure, and mortality. Early recognition of coagulopathy is necessary for expedited treatment and 
successful management. Disorders of coagulation are identified with laboratory-based testing that requires 
substantial time (i.e. more than one-hour) to generate results and do not reflect the most current understanding 
of hemostasis. We hypothesis that variables derived from continuous vital sign could early predict traumatic 
coagulopathy could early recognize the patients at risk for coagulopathic disorders. Our lab has built predictive 
models for identifying severe bleeding and the need of massive transfusion, using early continuous vital signs (e.g. 
first 15 minutes in TRU, or during pre-hospital transportation). This project aims for creating automated prediction 
models to identify trauma patients at risk for blood coagulation abnormalities by analyzing multiple year trauma 
patients’ physiologic data. Advanced machine learning methods will be used to transform timeseries, such as 
heart rate, oxygen saturation, blood pressure, into probability scores as tools for supporting decision-making in 
early resuscitation time. This project will cover the entire data analysis workflow, including data pre-processing, 
feature extraction/selection, model tuning, and evaluation. 
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Mentor: Mark Bicket, M.D., Ph.D. 
Project Available:  
1. CARES: The CARES Trial is an international multisite clinical trial examining two commonly prescribed 
treatments for postoperative pain (https://www.pcori.org/research-results/2021/comparing-analgesic-regimen-
effectiveness-and-safety-after-surgery-cares-trial). Tasks for the project have the potential to include: activities to 
support patient recruitment in the perioperative period, which span the screening, interview, and consenting 
stages; interaction with the Stakeholder Advisory Board; attendance at a Data Safety Monitoring Board meeting; 
participation in investigator team meetings; collaborating with a dynamic research team.  
2. OPEN/MSQC: The Opioid Prescribing Engagement Network was launched in 2016 to change the trajectory of 
the opioid epidemic by developing new approaches to an exceedingly complex problem (https://michigan-
open.org/). The Michigan Surgical Quality Collaborative, a network of hospitals oriented to improving the quality 
of surgical care, hosts a registry that contains detailed outcomes before, during, and after surgery based on 
patient-reported, chart-abstracted, and claims derived measures. Data from the registry has been analyzed to 
answer important questions to improve perioperative care, optimize post-discharge opioid prescribing, and 
enhance the recovery of patients. Potential tasks include: selecting a research question, writing an analytical 
memo, engaging with a statistical analyst, composing a manuscript and research collaboration. Under the 
mentorship of Dr. Bicket, the student will advance their understanding of clinical investigation, clinical 
anesthesiology and pain medicine, and the responsible conduct of research. The student will refine a relevant 
research question and pursue a series of activities from available projects that result in the publication of a 
manuscript. The student will learn about and contribute to developing a hypothesis, designing the analysis, and 
communicating research findings in written and other forms. Shadowing opportunities include all phases of 
perioperative care, diverse operating room settings, and an ambulatory pain clinic. With mentor guidance, 
students have the opportunity to engage in activities in the broader research community at the University of 
Michigan, which may include the Center for Healthcare Outcomes & Policy (CHOP) at the Institute for Healthcare 
Policy and Innovation and the Summer Research Program with the Michigan Institute for Clinical Research. 
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Institution:  University of Michigan Hospitals and Health Centers 

Mentor: Chad Brummett, M.D. 
Project Available: The Opioid Prescribing Engagement Network (OPEN, www.michigan-OPEN.org) at the 
University of Michigan was launched in 2016 to develop and disseminate best practice for opioid prescribing after 
acute care (surgery, dentistry, trauma, and emergency medicine). OPEN is a collaboration between the 
Departments of Anesthesiology and Surgery at the University of Michigan in collaboration with the Michigan 
Department of Health and Human Services, Blue Cross Blue Shield of Michigan and hospitals throughout the state. 
Using a robust data feed from all 72 major hospitals in Michigan, our team created surgery-specific post-discharge 
opioid prescribing recommendations for 25 common surgical procedures. These data have been used to reduce 
prescribing after common surgery for opioid naïve patients by ~70% throughout the state without changes in pain 
or satisfaction. The MSARF student fellowship would focus on the new work by OPEN to develop and disseminate 
best practice for patients using opioids and those with opioid use disorder (addiction) presenting for acute care. 
Our team has 7 full time analysts and access to several major administrative and prescribing datasets, as well as 
prospectively collected quantitative and qualitative data. The specific project will be based on the student interest 
and current activities in this rapidly moving space. If in person activities are allowable at the time of the 
fellowship, the student will be given outstanding clinical exposure across multiple domains of the Department of 
Anesthesiology. Given the multi-PI nature of OPEN, the student will get exposure to diverse mentorship from and 
exposure to researchers, research fellows, and junior faculty from diverse backgrounds, including anesthesiology, 
pain medicine, surgery, pediatrics, psychiatry, public health, dentistry, and engineering and psychology. The team 
also has a strong social mission and will offer opportunities for community service and engagement. 
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Institution:  University of Michigan Hospitals and Health Centers 

Mentor: Douglas Colquhoun, MB.ChB., MSc. 
Project Available: The University of Michigan Department of Anesthesiology has a rich history of performing 
leading observational research emerging from early work in the development and deployment of Electronic 
Health Record data. We recently developed a pre-assembled, ready to use, curated research dataset for outcomes 
research. This covers all over 400,000 anesthetics performed over the past 5 years and includes detailed 
information on patient comorbidities, anesthesia care and outcomes. During the research opportunity, the 
student would work with an experienced mentor within the outcomes research group to develop a project 
proposal, obtain an IRB notice of exemption, review and perform a statistical analysis and write the project 
abstract. Given the availability of a pre-curated dataset and the experience and resources of the department, the 
project is achievable within the 8 week timeline. The projects can be tailored to the interests of the students 
within operative anesthesia care. This project could be accomplished remotely. Up to 2 students could complete 
this project simultaneously. 
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Institution:  University of Michigan Hospitals and Health Centers 

Mentor: Phillip Vlisides, M.D. 
Project Available: Delirium is an acute, fluctuating disturbance in cognition that affects 20-50% of older surgical 
patients. When delirium occurs after surgery, it is associated with increased mortality, prolonged hospitalization, 
and future cognitive and functional decline. Postoperative delirium is also associated with subsequent risk of 
Alzheimer’s disease. As such, postoperative delirium is a major public health issue, and effective interventions are 
needed for reducing risk of delirium and related complications. Caffeine serves as promising intervention for 
reducing postoperative delirium because it promotes wakefulness via adenosine receptor antagonism and 
increases cortical acetylcholine, which improves arousal and cognitive function. Based on a pilot clinical trial 
conducted by our team, intravenous caffeine – administered at the end of surgery – reduced delirium 2.5-fold in 
the postanesthesia care unit compared to placebo. Moreover, caffeine improved cortical dynamics for supporting 
cognitive function, based on electroencephalographic (EEG) analysis. The objective of this proposal is to 
determine whether intravenous caffeine, administered at multiple timepoints during postoperative recovery, 
reduces the risk of postoperative delirium. We will perform a single-center clinical trial at Michigan Medicine, 
recruiting 250 non-cardiac surgery patients (=70 years old). EEG data will be concurrently collected to identify the 
effects of caffeine on cortical dynamics during recovery after surgery. Lastly, we will perform a substudy to 
determine whether caffeine exerts differential effects on patients meeting criteria for Mild Cognitive Impairment 
at preoperative baseline. The student will have the following responsibilities: 1) Learn the principles of ethical and 
responsible conduct of research 2) Learn the basic principles of clinical trial design, conduct, and analysis 3) 
Conduct postoperative delirium assessments 4) Learn basic principles of EEG data acquisition and analysis 5) 
Develop skills and knowledge related to research database management Our team has a full-time Project 
Manager along with multiple research assistants for providing the appropriate training and support. Dr. Vlisides 
will also oversee all trial and educational activities, and he will also provide didactic lectures to the student 
throughout the eight-week period. Lastly, the student will also be expected to prepare and submit an academic 
conference abstract based on the project. 
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Institution:  University of Nebraska Medical Center 

Mentor: Karsten Bartels, M.D. 
Project Available:  
Title: Efficiency and Quality In Post-Surgical Pain Therapy After Discharge - EQUIPPED  
Funding Agency: AHRQ  
Goals: This research project seeks to test a provider-facing decision support tool and a patient-facing smartphone 
app to reduce the amounts of opioids prescribed and taken following discharge, while ensuring effective 
treatment of pain after surgery.  
 
Title: PRIME-AIR STUDY - 1/2: An Anethesia-Centered Bundle to Reduce Postoperative Pulmonary Complications  
Funding Agency: NIH Subcontract from Columbia University  
Goals: Goal is to screen and enroll patients for the proposed clinical trial protocol, implement the study as defined 
by the instructions, provide adequate documentation required for the project including entry of electronic case 
report forms made available by the data coordinating center. 
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Institution:  University of Nebraska Medical Center 

Mentor: Gurudutt Pendyala, Ph.D. 
Project Available:  
Title: Extracellular vesicles, meth relapse and sex differences  
Funding Agency: National Institutes of Health/NIDA  
Goals: The overarching goal of this proposal is to examine the role of EVs in the damaging effects of meth 
between the sexes using drug-triggered reinstatement (relapse) of extinguished intravenous meth self-
administration in rats. 
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MSARF – Summer Program 

2023 Host Departments and Mentors 

Institution:  University of Nebraska Medical Center 

Mentor: Sowmya Yelamanchili, Ph.D. 
Project Available:  
Title: Extracellular vesicles, meth relapse and sex differences  
Funding Agency: NIH/ NIDA  
Goals: The overarching goal of this proposal is to examine the role of EVs in the damaging effects of meth 
between the sexes using drug-triggered reinstatement (relapse) of extinguished intravenous meth self-
administration in rats.  
 
Title: Role of extracellular vesicles in methamphetamine mediated neurotoxicity  
Funding Agency: NIH/ NIDA  
Goals: Extracellular vesicles have been garnering increasing interest for their role in several neurological disorders 
including drugs of abuse. The cause of neuronal damage in methamphetamine abuse is unclear, however our 
studies indicate a role of extracellular vesicles. Our studies proposed here are designed to uncover their role in 
the progression of neuronal injury in a setting of chronic methamphetamine abuse. Cerebral organoid and IPSC 
derived microglia: Modeling of HIV and methamphetamine co-morbidity Funding Agency: NIH/ NIDA This project 
focuses on the use of a novel 3-dimensional organoid co-culture model to decipher mechanistic pathways that 
underlie abnormalities in neuronal connectivity as seen in HIV Associated Neurocognitive Disorder (HAND). 
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Institution:  University of Pennsylvania 

Mentor: Joseph Cichon, M.D., Ph.D. 
Project Available: Determining the cellular unpinnings of rebound pain following peripheral nerve block Regional 
anesthesia has been considered a great tool for maximizing post-operative pain control while minimizing opioid 
consumption. Post-operative rebound pain, characterized by hyperalgesia after the peripheral nerve block, can 
however diminish or negate the overall benefit of this modality due to a counter-productive increase in opioid 
consumption once the block wears off. My hypothesis is that local anesthetics delivered in the periphery results in 
a rapid reduction of inputs along the sensory pathway including the central nervous system and thereby less pain 
processing during the duration of the nerve block. We can think of this as a clinical form of sensory deprivation. 
During this time potentially multiple forms of homeostatic plasticity are engaged. This project will 1) provide the 
behavioral correlates for rebound pain from peripheral nerve block in rodents; 2) unravel the cellular and circuit 
components of homeostatic plasticity by two-photon imaging in rodents; 3) explore medications that can be 
combined with the local anesthetic during nerve block to reduce rebound pain; 4) start a pilot study with Penn 
Prebsy and the nerve block team to help prevent rebound pain in our patients undergoing total knee 
replacements. This would involve writing an IRB. 
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Institution:  University of Pennsylvania 

Mentor: Emily Vail, MD MSc 
Project Available: Characterizing family experiences with deceased organ donation in a specialized donor care 
unit Description: The Gift of Life Donor Program at Penn Medicine is a specialized donor care unit with intensive 
care unit beds and operating rooms dedicated to the management of deceased organ donors after brain death. 
While organ donation outcomes (such as the number of organs transplanted from donors) in donor care units are 
superior to those measured in hospitals, the experiences of family members and surrogate decision makers whose 
loved ones are transferred from hospitals to donor care units are completely understood. Prior work at a single 
facility is limited to a single measure of satisfaction with the donation process; significant knowledge gaps, and 
potential opportunities for improvement in donation experiences remain uncharacterized. Leveraging the large 
number of deceased organ donors managed in the Hospital of the University of Pennsylvania’s donor care unit 
and institutional expertise in qualitative research methods we will conduct semi-structured interviews with donor 
families and other surrogates to identify the outcomes and experiences most meaningful to them; we will then 
compare family priorities to the US donor system performance metrics. This project will inform the design and 
adaptation of donor management and family support processes in the Gift of Life Donor Program at Penn 
Medicine donor care unit, foster development of a facility-specific donor family satisfaction instrument, and 
generate hypotheses for future research. With support from the PI (Dr. Emily Vail), the MSARF student will be 
responsible for enrolling study participants, conducting, transcribing, and analyzing interviews with donor 
families, and synthesizing and presenting results. The MSARF student will be additionally supported by the faculty, 
computing, and administrative resources of the Penn Center for Perioperative Outcomes Research and 
Transformation (Co-Directed by PI Dr. Vail). The project and PI are supported by an AHRQ/PCORI Learning Health 
Systems Science Career Development Award. 
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Institution:  University of Pennsylvania 

Mentor: Huafeng Wei, MD, PhD 
Project Available: "Mechanisms of Dantrolene Neuroprotection Against SARS-CoV-2 Spike Proteins Cytotoxicity". 
Our preliminary data demonstrated that dantrolene inhibited spike protein 1 (S1) induced mitochondria damage. 
The summer student will assist our lab staff to study the mechanism of dantrolene neuroprotection against SARS-
CoV-2 SARS-CoV-2 S1 induced neurodegeneration. We will study if S1 induced calcium dysregulation by over 
activation of ryanodine receptors (RsRs), which could be inhibited by dantrolene. 
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2023 Host Departments and Mentors 

Institution:  University of Pittsburgh 

Mentor: Benedict Alter, M.D., Ph.D. 
Project Available:  
PROJECT TITLE: Combining bioinformatic and quantitative sensory testing approaches to identify endogenous pain 
modulatory deficits in patients with chronic pain.  
PROJECT DESCRIPTION: Chronic pain affects 20-30% of the United States population, costing more than heart 
disease, cancer, and diabetes combined. Despite this, the treatment of chronic pain remains challenging, with 
most patients undergoing trial-and-error approaches that frequently result in treatment failure and prolonged 
pain. Personalizing pain treatment is a major goal in the field and could be possible through development of 
biosignatures that predict treatment response. Recent work has demonstrated that pain modulation in the central 
nervous system, measured through quantitative sensory testing (QST) and standardized instruments such as 
completion of a “body map” to assess bodily distribution of pain, may be important facets of a pain biosignature. 
The current summer project would build on prior work that identified specific pain distribution patterns, testing 
the hypothesis that different pain patterns are associated with altered endogenous pain modulation measured by 
QST. Pain patterns and QST profiles will then be assessed as predictors of treatment response using a clinical 
research registry. Additional clinical research experiences, including participant recruitment and data collection in 
clinical environments, could be gained by integrating with active projects.  
STUDENT ROLE: The student would gain skills in clinical and translational research including study design, data 
collection, hands-on experience with QST, data analysis, and dissemination of research results through 
presentations, posters, and scientific writing. Results from this summer research project should ultimately result 
in co-authorship on a peer reviewed publication.  
RESEARCH TYPE: Clinical / Translational 
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2023 Host Departments and Mentors 

Institution:  University of Pittsburgh 

Mentor: Andrea Ibarra, MD, MS 
Project Available:  
PROJECT TITLE: Evaluation of Peripartum Neurocognitive Performance in Women with Preeclampsia  
PROJECT DESCRIPTION: Cognitive decline related to preeclampsia (preE) can significantly impact new mothers’ 
everyday functioning and may lead to long term impairments. This project will investigate if the cerebrovascular 
effect of preeclampsia can manifest as cognitive decline antenatally, puerperium and later in life. To determine 
the extent to which cognition in the perinatal setting is affected by preE, we will compare cognitive performance 
between preE and normotensive women using objective and subjective neuropsychological testing. Using the 
same methods and timepoints, we will also evaluate if racial differences exist when comparing preE and 
normotensive women. Lastly, we will identify cerebrospinal biomarkers present in preE women and examine their 
correlation with cognition measured by neuropsychological testing. Accomplishing this study will bring 
anesthesiologists into in a multidisciplinary partnership and collaboration with other specialists to identify women 
at risk of cognitive decline and to inform approaches to improve post-partum follow-up.  
STUDENT ROLE: The student will learn skills in clinical and translational research with special focus on health 
disparities. The student will learn about study design, data collection from electronic medical records, prospective 
data collection, data entry using redcap as well as dissemination of the results by presenting abstracts and 
manuscripts.  
RESEARCH TYPE: Clinical / Translational 
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2023 Host Departments and Mentors 

Institution:  University of Pittsburgh 

Mentor: A. Murat Kaynar, MD, MPH 
Project Available:  
PROJECT TITLE: The use of telemedicine-based pre-habilitation of patients undergoing total hip and knee 
replacement  
PROJECT DESCRIPTION: As anesthesiologists and perioperative physicians, our goal is to guide our patients 
through the challenges of surgical interventions. We have to evaluate the risks of increasing their chances of 
morbidity and mortality, make efforts to optimize their health, and take collective decisions with the patients and 
surgeons. The UPMC system performs around 200,000 surgical procedures per year and the opportunity for 
patients to be evaluated in our pre-operative clinics is limited. We are starting an initiative to evaluate patients 
pre-operatively and follow them in the post-operative period using the telemedicine platforms. As compared to 
2021, in 2022 we were able to increase the number of telemedicine pre-operative visits in our Center for 
Perioperative Care and save time and mileage for our patients with no negative impact (such as delays, 
cancellations). Our group is interested in innovative approaches to perioperative care using telemedicine platform 
and planning remote patient monitoring approaches to pre-habilate orthopedic surgery patients to improve their 
baseline activity using methods to trach activity (actigraphs) and methods to improve health literacy.  
STUDENT ROLE: The student would gain skills in clinical and translational research including study design, data 
collection, hands-on experience with QST, data analysis, and dissemination of research results through 
presentations, posters, and scientific writing. Results from this summer research project should ultimately result 
in co-authorship on a peer reviewed publication.  
RESEARCH TYPE: Clinical 
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Institution:  University of Pittsburgh 

Mentor: Grace Lim, M.D., M.S. 
Project Available:  
PROJECT TITLE: Emotional pain modulation to reduce or eliminate opioid use after childbirth  
PROJECT DESCRIPTION: Perioperative pain management affects patients with substance use disorder (SUD) 
differently than those without SUD. Further, emotional pain is known to be of greater burden for women with 
pain disorders. Best practices for the treatment of pain in women with substance use disorder (SUD) are not well-
established. Existing clinical guidelines for treatment of this population are limited by the lack of high-quality 
evidence on basic differences between women with and without SUD. The primary aims of this prospective 
randomized control trial is to: 1) enroll a cohort of peripartum women; 2) stratify risk for severe postpartum pain 
by prenatal conditions based on our prior work in psychophysical testing and personality characteristics; 3) 
randomize high risk women to a novel intervention using physiologic biofeedback training vs. standard care to 
optimize non-opioid non-medication-based pain management strategies; 4) collect patient-reported variables 
related to pain experience, opioid requirements, and physical and affective dimensions of pain. The results of 
these investigations will shed light on key differences in pain and analgesia between women with and without 
SUD, thereby supporting future discovery of effective treatments tailored to the needs of this special population.  
STUDENT ROLE: The student may learn skills in: clinical trials; pain score modeling; data abstraction; advanced 
statistical analysis; physiologic monitoring; clinical research using health record information; abstract and 
manuscript development and submission.  
RESEARCH TYPE: Clinical 
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Institution:  University of Pittsburgh 

Mentor: Marsha Ritter Jones, MD, PhD 
Project Available:  
PROJECT TITLE: Do peripheral nerve blocks alter the immune response at the surgical incision site?  
PROJECT DESCRIPTION: Sensory afferents are known to play a role in the cutaneous immune response to an 
inflammatory challenge. Altered nerve function renders the body vulnerable to insult. For example, surgical 
denervation has been demonstrated to delay wound healing, increase bacterial burden, and delay migration of 
leukocytes. Disrupted neural immune communication also contributes to chronic inflammatory diseases and pain. 
Anesthesiologists use peripheral nerve blocks to control pain but, by doing so, nerve function is altered. Little is 
known about how nerve blocks alter the immune milieu at the surgical incision site. One study demonstrated that 
at 48 hours after sciatic nerve block and surgical incision, there was increased acute inflammation with increased 
neutrophils and macrophage activation at the surgical site. However, changes in the migration of immune cells 
were not evaluated thereafter. Clinical indications suggest nerve blocks may decrease inflammation at later time 
points. Recently, lidocaine epidural infusions were demonstrated to ameliorate psoriatic skin inflammation. 
Therefore, we hypothesize that nerve blocks will change the immune cell profile to support an anti-inflammatory 
environment and facilitate wound after 48 hours. To investigate the role of nerve blocks, we will perform sciatic 
nerve blocks immediately prior to plantar surgical incisions in mice. After specific times post-procedure, 
cutaneous and neuronal tissues will be analyzed to determine how nerve blocks are altering the immune milieu.  
STUDENT ROLE: The student will quantify cytokines using ELISA and perform immunohistochemistry staining and 
Image J analysis on neuronal and skin tissues from control and treatment mice. S/he will also perform behavioral 
tests, such as mechanical and temperature sensitivity, on mice post-procedure to determine analgesic duration of 
the nerve blocks. The student will develop an abstract and contribute to manuscript preparation.  
RESEARCH TYPE: Basic Science 
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2023 Host Departments and Mentors 

Institution:  University of Pittsburgh 

Mentor: Senthil Sadhasivam, MD, MPH, MBA, FASA 
Project Available:  
PROJECT #1 TITLE: Effects of Opioid Use Disorder in Pregnancy on Long-Term Maternal and Child Outcomes  
PROJECT DESCRIPTION: This research will improve understanding of how genes, psychological and socio-
environmental factors influence opioid use in pregnancy. We are using novel MRI tools to determine effects of 
opioid exposure on the placenta, fetus and neonatal brain. This research will provide robust tools to identify 
pregnant women at high risk for failed opioid maintenance therapy including relapse, and infants at high risk for 
severe opioid withdrawal and poor neurodevelopmental outcomes. Results will help personalize opioid 
management therapy in mothers and infants to optimize important and long-term outcomes. STUDENT ROLE: The 
student will gain skills in clinical and translational research including study design, data collection, hands-on 
experience with prospective data collection, data entry, data analysis, and dissemination of research results 
through presentations, posters, and scientific writing. Results should ultimately result in a scientific conference 
presentation and co-authorship on a peer reviewed publication.  
RESEARCH TYPE: Translational  
 
PROJECT #2 TITLE: Perioperative Precision Medicine: Translating Science to Clinical Practice to Improve Safety and 
Efficacy of Opioids in Neonates, Children and Nursing Mothers  
PROJECT DESCRIPTION: Perioperative opioid adverse effects from common post-operative nausea and vomiting to 
more serious respiratory depression and death are current but preventable challenges in managing surgical pain. 
Clinicians must also avoid unpredictable and life-threatening opioid adverse effects as well as long-term opioid 
use/misuse. Personalizing analgesia based on genetic risks will reduce opioid use, adverse-effects, and accelerate 
value-based care opportunities. However, these opportunities are constrained by lack of translational platforms 
and gaps in our understanding of how to personalize and precisely dose opioids. In this collaborative CTSA project, 
we propose to overcome the translational barriers by developing an innovative perioperative precision analgesia 
platform (PPAP) to reduce serious adverse outcomes of opioids and improve safety of opioids in: 1) children 
undergoing painful surgery, and 2) nursing mothers and their infants.  
STUDENT ROLE: Same as above  
RESEARCH TYPE: Translational 
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Institution:  University of Pittsburgh 

Mentor: Bradley Taylor, Ph.D. 
Project Available:  
PROJECT #1 TITLE: Surgery establishes an opponent process of opioid receptor analgesia and neuronal pain 
sensitization (CLINICAL)  
PROJECT DESCRIPTION: This project tests a new conceptual model of the transition from acute to chronic pain, 
based on the delicate balance between latent pain sensitization (LS) and endogenous analgesia that develops 
after painful tissue injury. First, injury activates pain pathways. Second, the spinal cord establishes MOR 
constitutive activity (MORCA) as it attempts to control pain. Third, the subject rests within a pain-free period, 
although LS continues to render vulnerability to the transition to chronic post-operative pain. The summer project 
will study whether LS develops in humans after surgery.  
STUDENT ROLE: The student will conduct Quantitative Sensory Testing, observe administration of drug infusions, 
and perform data analysis. The student will produce a research abstract with data from the summer project that 
would fit into a larger manuscript. This type of student project should ultimately result in co-authorship on a peer 
reviewed publication.  
RESEARCH TYPE: Clinical  
 
PROJECT #2 TITLE: Surgery Establishes an opponent process of opioid receptor analgesia and neuronal pain 
sensitization (BASIC SCIENCE)  
PROJECT DESCRIPTION: This project tests a new conceptual model of the transition from acute to chronic pain, 
based on the delicate balance between latent pain sensitization (LS) and endogenous analgesia that develops 
after painful tissue injury. First, injury activates pain pathways. Second, the spinal cord establishes MOR 
constitutive activity (MORCA) as it attempts to control pain. Third, over time, the body becomes dependent on 
MORCA, which paradoxically sensitizes pain pathways. The manuscript underlying this working hypothesis was 
featured on the cover of the September 20, 2013 issue of Science. The summer project will study how stress or 
drugs modulate opposing inhibitory and excitatory influences on nociceptive processing in a mouse model of 
postoperative pain.  
STUDENT ROLE: Hands-on participation in animal surgery and behavioral testing, immunohistochemistry, in situ 
hybridization, and data analysis. The student will produce a research abstract with data from the summer project 
that would fit into a larger manuscript. This type of student project should ultimately result in co-authorship on a 
peer reviewed publication.  
RESEARCH TYPE: Basic Science 
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Institution:  University of Pittsburgh 

Mentor: Keith Vogt, M.D., Ph.D. 
Project Available:  
PROJECT TITLE: Functional Imaging in Perioperative Neuroscience  
PROJECT DESCRIPTION: We have several ongoing studies that utilize functional and structural neuroimaging 
techniques to better understand systems-level neuroscience of anesthetic action. Primary aims include 
determination of the neural markers for memory function, and how this is modulated by the combined 
experience of pain and anesthesia.  
STUDENT ROLE: Students will primarily be performing analysis of structural and functional MRI datasets. 
Assistance with data acquisition (scanning human subjects) will be integrated, as scheduling allows. Some of these 
analyses are novel, and development of analysis techniques (rather than following a protocol) will require original 
intellectual input. Though the MSARF student would be closely mentored through the project, some experience 
with functional MRI analysis and comfort with computer programing (coding) will be required.  
RESEARCH TYPE: Translational 
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Institution:  University of Pittsburgh 

Mentor: Brian Williams, M.D., M.B.A. 
Project Available:  
Project Title: Presence and Severity of Nausea after Joint Replacement Surgery in Veterans – A Secondary Analysis 
of Data from a Previously-Published Prospective Randomized Trial Involving Spinal Anesthesia and Relevant 
Plexus/Nerve Blocks  
PROJECT DESCRIPTION: Our group previously reported in vitro and in vivo safety of a 4-drug nerve block drug 
combination comprised of preservative-free bupivacaine, buprenorphine, clonidine, and dexamethasone (BPV-
BCD). To better characterize the emetogenic risk of this 4-drug combination, if any, we are offering this research 
opportunity entailing a secondary analysis of data from a completed prospective clinical trial of Veterans having 
undergone knee or hip replacement, comparing BPV-BCD against plain BPV. Data-to-date were collected and 
analyzed including descriptive statistics. Dr. Williams had investigational new drug approval from the FDA for this 
4-drug nerve block mixture. The co-mentor (Dr. Kelly) performed some preliminary statistical analyses addressing 
postoperative nausea/vomiting (PONV) that this project aims to further refine into a potential manuscript, 
specifically since PONV studies in Veterans are rare.  
STUDENT ROLE: The student will accompany Dr. Williams on clinical activities related or unrelated to this project. 
The student will be responsible for some retrospective data review and verification of prospectively collected 
data, and mentored analysis of data. Dr. Williams, Dr. Kelly, and the student will compare patient responses and 
outcomes (i.e., antiemetic rescue required, and QoR-15 survey responses) to assess symptom burden and success 
of antiemetic prophylaxis. The student may be introduced to new software (e.g., SPSS) and will produce an 
abstract with data from the summer project that would be transformed into a larger manuscript. This type of 
student project should ultimately result in co-authorship or lead-authorship on a peer reviewed publication, 
depending on quality and dedicated nature of effort.  
RESEARCH TYPE: Clinical 
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Institution:  University of Rochester 

Mentor: Andrew Wojtovich, PhD 
Project Available:  
Research Topic: Optogenetic control of mitochondrial reactive oxygen species. Reactive oxygen species (ROS) 
contribute to cellular damage in many pathologic processes, such as stroke. Mitochondria are a main site of ROS 
production and are central mediators of cell death. However, global antioxidant supplementation had little effect 
in clinical trials for diseases associated with increased oxidative damage. These clinical trials may have failed since 
mild levels of ROS are required to maintain cellular homeostasis. Moreover, ROS are emerging as signaling 
molecules that are required for the efficacy of several types of protective interventions. Thus, like many other 
physiological challenges, specific details such as dose, timing, and local environment contribute to ROS outcomes.  
Project Overview: Oxidative damage is a major contributor to many diseases. However, in some situations 
reactive oxygen species (ROS) can help to protect the cell. We will take an optogenetic approach and utilize novel 
proteins that can generate ROS in response to light to determine what factors make some ROS beneficial and 
other ROS toxic. These new tools will be expressed as protein fusions using CRISPR/Cas9 technology with genes 
that encode known sites of ROS production. Using the genetic model organism C.elegans will further allow us to 
integrate our results with conserved stress response pathways and determine the role of ROS signaling in the 
context of neuronal ischemic sensitivity. This approach could potentially yield new therapeutic strategies for 
diseases in which ROS homeostasis has been disrupted.  
Student Role: The student would be involved in C. elegans and cell culture, designing of experiments and 
collection of data. In addition, the student will learn how to isolate mitochondria and measure mitochondrial 
function. The student will be expected to keep accurate lab records and present at lab meetings. 
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Institution:  University of Utah 

Mentor: Markus Amann, MS, PhD 
Project Available: Premature fatigue is a hallmark of individuals with cardiovascular diseases, such as heart failure 
or hypertension, and substantially impairs the patients’ ability to execute tasks of daily living. Although the 
patients’ deranged circulatory response to physical activity was thought to contribute to these impairments, the 
mechanism(s) underlying the circulatory abnormalities was largely unknown. Dr. Amann and colleagues recently 
discovered that both heart failure and hypertension impair an important neurocirculatory control mechanism in 
humans, specifically, a reflex loop that is mediated by neural feedback from group III and IV muscle afferent 
neurons to the central nervous system. This impairment results in excessive sympathetic nervous system activity 
and largely accounts for the circulatory abnormalities, such as an increased resistance to leg blood flow or a high 
blood pressure, characterizing these patients during physical activities. In additional experiments, Dr. Amann’s 
group demonstrated that the mechanism underlying the impaired circulatory control also accounts for the 
compromised neuromuscular fatigue resistance and limited functional capacity in patients with cardiovascular 
diseases. 
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Institution:  University of Utah 

Mentor: Lara Brewer, Ph.D, MS 
Project Available: Development of a monitor to detect opioid-induced progressive hypoventilation in hospital 
patients and prompt for self-rescue. The National Institutes of Health has identified the need for a device to 
monitor ventilation in patients receiving neuraxial opioids in the post-operative period. Although pulse oximetry 
will monitor oxygenation, it has reduced sensitivity as a monitor of hypoventilation, when supplemental oxygen is 
given. Nurses’ periodic assessment of respiration is inadequate. New monitoring technology is needed to detect 
progressive hypoventilation in hospital patients. We will use monitored data acquired from 70 patients during 
their hospital stay after surgery to test a new detection and patient self-rescue prompting system. The medical 
student will assess how effective the prompting system was for promoting breathing after surgery. The student 
will prepare the results in abstract and/or journal format for publication. 



Page 1 of 170 
MSARF – Summer Program 
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Institution:  University of Utah 

Mentor: Harriet Hopf, MD 
Project Available:  
Research Topic: The BASIC trial: Improving implementation of evidence-based approaches and surveillance in the 
OR to prevent bacterial transmission and surgical site infections.  
Project Overview: Best practices for preventing healthcare associated infections (HCAI) in the perioperative period 
are well-established, but successful implementation on a routine basis has been challenging. This multi-center, 
NIH-funded study is focused on comparing methods to improve compliance with recognized best practices, that is 
a "best practice for implementation." Our overarching goal is to establish a best practice for implementation of an 
evidence-based program designed to attenuate perioperative bacterial transmission and surgical site infection 
(SSI) development. Each site in this multi-center trial will be assigned to a specific method of implementation 
(Technical Assistance, Technical Assistance with Surveillance, Evidence-Based Infection Protocol, or Evidence-
Based Infection Protocol with Surveillance). The University of Utah has been assigned to the Technical Assistance 
without Surveillance arm. The primary outcome measures bacterial transmission. The secondary outcome will be 
the occurrence of 90-day surgical site infections. Student role: The student will be responsible, with supervision, 
for recruiting and enrolling patients; collection of specimens; and data entry. The student will participate in calls 
with the primary site and will have the opportunity to work with the primary site on data analysis. 
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Institution:  University of Utah 

Mentor: Ken Johnson, MD 
Project Available: Benchmarking residual neuromuscular blockade and adverse pulmonary complications in a 
single center prospective observational study - This study would explore the use of qualitative and quantitative 
neuromuscular blockade monitors, neuromuscular blockade reversal agents, and the incidence of residual 
neuromuscular blockade in the recovery room as well as the incidence of adverse pulmonary complications for 
the first 72 hours following surgery. 
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Institution:  University of Utah 

Mentor: Kai Kuck, PhD 
Project Available: Google Cardboard: We have developed a virtual reality game platform for pediatric anesthesia 
that provides a deeply immersive distraction. It is based on inexpensive, disposable hardware. The patient 
controls the game through breathing. The game incentivizes the patient to breathe in a way that promotes 
preoxygenation and deep inhalation of volatile anesthetic agent for induction. We have created a functional 
prototype and have an IRB protocol in place to study this device in pediatric anesthesia. The opportunity would be 
to refine the study protocol and to do a few initial study pilots. 



Page 1 of 170 
MSARF – Summer Program 

2023 Host Departments and Mentors 

Institution:  University of Vermont Medical Center 

Mentor: Melissa Davidson, M.D. 
Project Available: Self Determination Theory is a theory of human motivation addressing three universal, innate 
psychological needs (competence, autonomy, relatedness), which must be met in order for individuals to become 
more self-determined and intrinsically motivated. A multitude of SDT studies have been conducted in a variety of 
educational and health settings, including undergraduate and graduate medical education. Anesthesiology 
residents often complain they are not afforded enough autonomy during training, which according to SDT 
potentially thwarts their intrinsic motivation to learn. This study will compare resident and faculty perceptions of 
resident autonomy in one specific training activity (preoperative planning) using the UVM Medical Center 
Department of Anesthesiology as a pilot prior to a national survey. A validated SDT tool will be adapted for use 
and distributed to UVMMC faculty and residents. Data analysis and focus group meetings will be used to revise 
the survey for implementation nationally. The student will work with the principal investigator to adapt a 
validated tool for use in this study, which will include conducting focus groups with UVM Anesthesiology residents 
and faculty to elicit their impressions of and feelings about resident autonomy in preoperative anesthesia 
planning. The student will be responsible for distribution of the survey, data collection and analysis, and survey 
revision as needed. The student will also prepare the survey for national distribution, which may include assisting 
the PI in securing permission for survey distribution from relevant Anesthesiology organizations and/or identifying 
Anesthesiology Residency Programs’ point persons. If time permits, the student may be involved in national 
distribution of the survey. 
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Institution:  University of Vermont Medical Center 

Mentor: William Tharp, M.D., Ph.D. 
Project Available: Mechanisms of postoperative pulmonary complication (PPC) are not well defined. The current 
incidence of PPC is approximately 5% of all surgical cases. These complications range from mild respiratory failure 
to death. Patients at particularly high risk for PPC include those having laparoscopic abdominal surgery and the 
obese. This study is designed to measure markers of lung inflammation before and after robotic-assisted 
laparoscopic surgery in conjunction with state-of-the-art lung mechanics measurements. We hypothesize that 
subjects with impaired intraoperative lung mechanics will show elevated markers of lung injury following robotic-
assisted laparoscopic abdominal surgery. We also hypothesize that obese patients will demonstrate more 
evidence of lung injury under these conditions. The results of this study will help us both understand novel 
mechanisms of PPC and also begin to design therapies to prevent PPC. The student will assist the principal 
investigator and co-investigators in the conduct of this prospective, observational study. The student will act as a 
member of the research team, including identifying and recruiting patients, assisting with data recording and 
sample gathering in the OR, and also with sample processing and storage. The student will have the opportunity 
to participate in data analysis. 
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Institution:  University of Vermont Medical Center 

Mentor: Mitchell Tsai, MD, MMM 
Project Available: The Implication of Size in Operating Room Management: The Elephant not in the Room Using 
performance frontiers, we have demonstrated the underlying metrics, under-utilized time and over-utilized time, 
represent the tradeoffs inherent in operating room management. Tactical decisions serve as “best guesses” when 
it comes to the actual performance on the day of surgery. Further, perioperative services, as complex adaptive 
systems, exhibit certain characteristics present in complex, but not complicated (i.e., manufacturing), systems. We 
have shown that inter-event times for acute care surgical services exhibit the power law while their surgical 
counterparts in general surgery do not. Lastly, we expanded the analysis of performance frontiers across several 
institutions around the country and showed that as perioperative services get larger, the performance frontier 
becomes less optimal. In short, as health care systems increase the number of ORs, there is a limit to the 
efficiency and the ability to scale resources. Working with faculty from the College of Engineering and 
Mathematics, the student will have the opportunity to use multi-objective optimization to better understand how 
perioperative systems are limited to time and scope when financial resources are constrained, and to ascertain 
the size at which the ability to scale operational efficiencies becomes limited in complex adaptive systems. 
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Institution:  University of Vermont Medical Center 

Mentor: Emmett Whitaker, M.D. 
Project Available: Dr. Whitaker is engaged in both basic science and clinical research. Given the short nature of 
the FAER summer fellowship, if paired with me a specific project would be created for the student in one of the 
two areas below: Basic Science: Ensuring adequate brain perfusion during anesthesia in neonates is a critical 
element of the pediatric anesthesiologist’s job. Despite this, regulation of cerebral flood flow during anesthesia 
remains incompletely understood. Further, though it is well known that intrauterine insults have short- and long-
term effects on the offspring, little is known about the effect of preeclampsia on the development and function of 
the cerebral vasculature. To date, the effects of preeclampsia on cerebrovascular function in neonates under 
anesthesia have not been studied. The Whitaker Lab’s overarching goal is to understand 1) how preeclampsia 
affects cerebrovascular development and function; 2) how cerebrovascular function differs in neonates of 
preeclamptic pregnancies; and 3) how anesthesia affects vascular function and brain perfusion in neonates. 
Whitaker EE, Johnson AC, Tremble SM, McGinn C, DeLance N, Cipolla MJ. Cerebral Blood Flow Autoregulation in 
Offspring From Experimentally Preeclamptic Rats and the Effect of Age. Front Physiol. 2022 Jun 6;13:924908. doi: 
10.3389/fphys.2022.924908. PMID: 35733984; PMCID: PMC9207211. Clinical: Spinal anesthesia in neonates and 
infants is an excellent alternative to general anesthesia. The University of Vermont is a known leader in infant 
spinal anesthesia. In 2007, our department published a large-scale retrospective analysis of 1554 infants that had 
undergone spinal anesthesia: Williams RK, Adams DC, Aladjem EV, Kreutz JM, Sartorelli KH, Vane DW, Abajian JC. 
The safety and efficacy of spinal anesthesia for surgery in infants: the Vermont Infant Spinal Registry. Anesth 
Analg. 2006 Jan;102(1):67-71. PMID: 16368805. This project will endeavor to update this analysis with up-to-date 
data. The patient cohort for this study has already been identified, so interested students would be able to start 
on data collection and analysis right away. The overall study, when complete, will represent the largest cohort of 
infants who had received spinal anesthesia. In addition, new electronic records will allow accumulation of 
additional data points, allowing a more complete picture of the features of infant spinal anesthesia. 
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Institution:  University of Washington 

Mentor: G. Burkhard Mackensen, MD, PhD 
Project Available:  
1. Evaluation of the impact of induction of general anesthesia (GA) on myocardial function: The impact of 
induction of GA on myocardial function measured by strain analysis is unknown. We plan to use strain analysis 
based on a prospectively collected sample of echocardiographic images from patients with severe mitral 
regurgitation that undergo the MitraClip procedure to assess the impact of induction of GA.  
2. Evaluation of the impact of induction of general anesthesia (GA) on severity of mitral regurgitation: The impact 
of induction of GA on the severity of mitral regurgitation is unknown. We plan to use quantification of mitral 
regurgitation on a prospectively collected sample of echocardiographic images from patients with severe mitral 
regurgitation that undergo the MitraClip procedure to assess the impact of induction of GA on severity of mitral 
regurgitation.  
3. Assessment of left ventricular function in patients with severe mitral regurgitation undergoing the 
transcatheter edge-to-edge repair (TEER) with the MitraClip device: Severe mitral regurgitation, if untreated, can 
lead to enlargement, remodeling and dysfunction of the heart. The TEER procedure has been shown to improve 
heart failure symptoms and decrease death and hospitalizations for heart failure when compared to medical 
therapy alone. However, recent studies suggest that patient selection is key to the success of this procedure. 
Myocardial strain is a sensitive measurement we can make on images of the heart (transthoracic and 
transesophageal echocardiography images) that can tell us how the heart is functioning before other endpoints 
like ejection fraction even change. We hypothesize that strain measurements on the heart before and after the 
MitraClip procedure may help inform us which patients would benefit most from the procedure. 
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Mentor: Kelly Michaelsen, A.B. - Physics Ph. D. - Biomedical Engineering M.D. - Medicine / Anesthesiology 
Project Available: I am an anesthesiologist-engineer who works to develop new hardware and software 
technologies to improve perioperative patient care and safety. Projects for medical students are typically early 
stage translational research involving data collection and analysis with expectation of submission of an abstract at 
completion of the program. Background in computer science or engineering can be helpful but are absolutely not 
essential. Curiosity, persistance and good communication skills are all that is needed. Current or potential studies 
include:  
1. Smart eyewear to decrease medication errors: Leveraging neural networks and computer vision to identify 
drugs in the hand of a provider before they are given to patients.  
2. Neuromuscular blockade: Testing new technologies that assess a patient’s level of paralysis during and after 
surgery.  
3. Blood Clotting: Developing new tools to assess clot development in patients on blood thinners.  
4. Education: Analyzing attending physician intervention during difficult airway cases with learners. Projects are in 
various degrees of completion, new projects may be available as summer gets closer. 
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Institution:  UT Southwestern Medical Center 

Mentor: Sreekanth Cheruku, M.D. 
Project Available:  
Title: Liposomal bupivacaine vs. ropivacaine for intercostal nerve blocks in minimally invasive valve surgery: a 
retrospective cohort study  
Description: Regional anesthesia techniques are increasingly used as part of a multi-modal analgesic regimen after 
minimally invasive thoracotomy for valve surgery. These include a combination intercostal nerve blocks 
performed by the surgeon and thoracic fascial plane blocks performed by anesthesia team at our institution. 
Liposomal bupivacaine consists of vesicles of bupivacaine loaded into a lipid emulsion, resulting in a slow release 
of the local anesthetic over 72-96 hours. A transition from ropivacaine to liposomal bupivacaine for intercostal 
nerve blocks performed for these procedures at our institution allows us to compare analgesia, opioid 
consumption and other outcomes such as oxygen dependence and length of stay. In this retrospective single-
center study, we hypothesize that compared to patients who received intercostal nerve block with ropivacaine, 
patients who received intercostal nerve block with liposomal bupivacaine have lower maximum pain scores on 
post-operative days 0, 1 and 2; lower opioid consumption on post-operative days 0, 1 and 2; faster time to 
liberation from supplemental oxygen; and a lower hospital length of stay.  
Student role: Student will participate in data collection and analysis and will develop a scientific poster 
presentation for presentation at UTSW and also for presentation at the FAER MSARF session at the 2023 ASA 
meeting. The student will gain clinical experience in the surgical postoperative ICU. 
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Institution:  UT Southwestern Medical Center 

Mentor: Ulrike Hoffmann, M.D., Ph.D. 
Project Available:  
Project Title: Impairment of Brain Microcirculation in Critically Ill Patients.  
Background: Impairment of microcirculatory blood flow has been implicated as a pivotal pathophysiologic event in 
critically ill patients, affecting the brain in particular, and compromising neurologic function and eventually overall 
outcome. However, resuscitation or perfusion management, often needed to maintain brain perfusion and 
systemic function in the critically ill, but also during perioperative anesthetic management, is guided primarily by 
macrocirculatory assessment, ie, arterial blood pressure (ABP), with little consideration of the microcirculation, as 
microcirculatory parameters are technically difficult to assess. Such practice operates under the assumption of 
hemodynamic coherence, i.e., that resuscitation aimed at correcting systemic hemodynamic variables is also 
effective in correcting microcirculatory perfusion and oxygen delivery to organ tissue. However, mounting 
evidence indicates that this practice needs close scrutiny. Indeed, recent studies strongly suggest that cerebral 
hemodynamic coherence is lost during resuscitation of hypotension, while much less is known about the 
management of, ie, perioperative hypertension. Thus, there is an urgent need to delineate conditions that 
compromise hemodynamic coherence. Our long-term goal is to develop effective strategies to maintain and 
enhance microcirculatory perfusion and effective oxygen delivery to the brain under critical clinical conditions 
that require resuscitation.  
Methods: We are using state of the art invasive and non-invasive cerebral blood flow monitoring technologies, 
including Laser Speckle imaging, side stream dark field imaging, oxygen tissue measurements, systemic blood 
pressure management, EEG and brain monitoring techniques, all in a modern large animal research facility at 
UTSW. A medical student doing summer research with our research lab will be involved in our pig animal research 
studies and will assist during the pig experiments with instrumentation and physiologic measurements and 
consecutively with large data set for data analysis. A strong interest in physiology or bioengineering technology 
use as well as pharmacology is suggested. 
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Institution:  UT Southwestern Medical Center 

Mentor: Kunal Karamchandani, M.D. 
Project Available:  
Study Title: Vasopressor Outcomes in Spine Surgery (V-SPINE) trial. Primary mentor Kunal Ramachandani, MD 
Associate Professor and Co-mentor will be Siddharth Dave, MD Assistant Professor Intraoperative hypotension 
(IOH) is associated with poor postoperative outcomes, including a high incidence of organ injury (AKI, myocardial 
injury, delirium) as well as mortality. Patients undergoing spinal surgery often experience hypotension from a 
multitude of factors, including prone positioning, general anesthesia, and blood loss amongst others. 
Vasopressors, such as phenylephrine and norepinephrine are commonly used to treat this IOH, and there is 
limited evidence to suggest if one is better than the other. There is emerging evidence that the use of high dose 
vasopressors is associated with organ injury independent of the severity and duration of IOH and hence reduction 
in the overall dose of vasopressor may be beneficial. The aim of this study is to compare the dose (in 
norepinephrine equivalents) of each drug (phenylephrine and norepinephrine) required to maintain a mean 
arterial pressure (MAP) of > 65 mm Hg and to compare the incidence of postoperative organ injury between the 
two drugs in patients undergoing elective multi-level spine surgery. We hypothesize that patients receiving 
norepinephrine would require lesser dose and have less organ injury as compared to phenylephrine. The medical 
student doing research as part of this study will be involved with data collection as well some data analysis and 
will present a poster regarding their research efforts at UT Southwestern and then the American Society of 
Anesthesiologists. The student will also gain clinical experience by participating in rounds in the UTSW ICU. 
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Institution:  UT Southwestern Medical Center 

Mentor: Amol Patwardhan, M.D. 
Project Available:  
Project title: Identification of biological variables that correlate with positive response to epidural steroid 
treatment.  
Background: Transforaminal epidural steroid injections have been shown to be effective in reducing radicular pain 
in approximately 54% of patients. However, there are no clear prognostic criteria to predict which patient 
population will positively respond to the intervention. This lack of knowledge leads to unnecessary procedures in 
thousands of patients per year increasing healthcare costs and potential harm from an invasive procedure. 
Project: In patients with unilateral lumbar radiculopathy, prior to undergoing epidural steroid injection, a 3 ml 
lavage fluid will be collected from peri DRG tissue and the lavage will be analyzed for markers for immune cell 
subtypes, microRNAs, lipids and peptides with state of the art techniques. Role of the medical student: The 
medical student will play an important role in assisting the PI in identifying eligible patients, helping to explain the 
consent to the patient, helping to acquire the sample while the PI is collecting it and potentially helping in some 
data analysis techniques.  
PI experience in mentoring: Over the years, I have mentored several medical students (at least 5) who went on 
obtain anesthesiology residency at top institutions, anesthesiology residents (at least 4) who have gone on to 
world class pain fellowship programs, graduate student (1) and postdoctoral fellow (1) who have gone on to be 
faculty members and junior faculty members (2) who were successfully promoted in the academic rank. 
Moreover, I have been a member of PhD dissertation committee for 4 pharmacology graduate students. 
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Institution:  UT Southwestern Medical Center 

Mentor: Dave Siddharth, M.D. 
Project Available:  
Study Title: Vasopressor Outcomes in Spine Surgery (V-SPINE) trial. Primary mentor Kunal Ramachandani, MD 
Associate Professor and Co-mentor will be Siddharth Dave, MD Assistant Professor Intraoperative hypotension 
(IOH) is associated with poor postoperative outcomes, including a high incidence of organ injury (AKI, myocardial 
injury, delirium) as well as mortality. Patients undergoing spinal surgery often experience hypotension from a 
multitude of factors, including prone positioning, general anesthesia, and blood loss amongst others. 
Vasopressors, such as phenylephrine and norepinephrine are commonly used to treat this IOH, and there is 
limited evidence to suggest if one is better than the other. There is emerging evidence that the use of high dose 
vasopressors is associated with organ injury independent of the severity and duration of IOH and hence reduction 
in the overall dose of vasopressor may be beneficial. The aim of this study is to compare the dose (in 
norepinephrine equivalents) of each drug (phenylephrine and norepinephrine) required to maintain a mean 
arterial pressure (MAP) of > 65 mm Hg and to compare the incidence of postoperative organ injury between the 
two drugs in patients undergoing elective multi-level spine surgery. We hypothesize that patients receiving 
norepinephrine would require lesser dose and have less organ injury as compared to phenylephrine. The medical 
student doing research as part of this study will be involved with data collection as well some data analysis and 
will present a poster regarding their research efforts at UT Southwestern and then the American Society of 
Anesthesiologists. The student will also gain clinical experience in the ICU. 
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Institution:  Vanderbilt University Medical Center Program 

Mentor: Matthew Barajas, MD 
Project Available: Current volume status measurements frequently used in the perioperative period are fraught 
with limitations and pitfalls. Pulse pressure variation is one of the most widely used markers of volume status, 
however it is invasive in that it requires an arterial line and cannot be used in thoracic or cardiac surgery, in prone 
or lateral positioning, in spontaneously ventilated patients and in those with arrhythmias such as the common 
atrial fibrillation. Furthermore, vasopressor medication alters current markers obscuring diagnosis. Peripheral 
intravenous waveform analysis (PIVA) utilizes fast Fourier transformation to evaluate a venous waveform with a 
heart rate frequency. This has been shown to correlate with volume status much more closely in animal models. 
Assessment of PIVA under various physiologic and pharmacologic states that mimic the perioperative period will 
be highly important in determining real world PIVA utility. Students will be fully integrated and actively participate 
in one current research project evaluating the changes of position, surgery, insufflation and/or medications on 
both PIVA and other current volume status markers. Students will work with current team members and learn to 
handle and care for in-vivo subjects, rats. Students will acquire all necessary technical skills for the summer 
project, and will be mentored on data collection and analysis, as well as scientific writing. Technical skills may 
include handling, anesthetization, intubation, and organ harvest from animal subjects. After a senior team 
member performs vascular cannulations, a student will guide the experiment from positioning to medication 
delivery and handle data collection, analysis, and manipulation. The student will gain skills in transthoracic 
echocardiography. Subsequent local and national abstract submissions and poster presentations are encouraged. 
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Mentor: Marcos Lopez, M.D 
Project Available: The effects of soluble guanylyl cyclase stimulation on perioperative vascular reactivity and 
organ injury in cardiac surgery trial. Of the 500,000 patients undergoing cardiac surgery in the United States each 
year, approximately 25% will develop acute kidney injury and approximately 30% will develop brain injury 
manifest as delirium. Each of these organ injuries result in long term morbidities for patients and may be related 
to poor underlying vascular function. The research fellow will integrate into our Perioperative Physiology and 
Organ Protection Laboratory team conducting a perioperative clinical trial of soluble guanylyl cyclase stimulation 
vs. placebo in patients undergoing cardiac surgery to determine effects of soluble guanylyl cyclase stimulation on 
vascular function and markers of brain and kidney injury. The student will participate in recruitment, sample 
collection, in vivo using ultrasound and ex vivo using wire myography on arterioles excised from mediastinal fat 
from trial participants, clinical outcome measurements, laboratory assays, and data analysis. We provide a rich 
platform for the student to learn about the conduct of high-fidelity clinical trials while immersed in the clinical 
environment of cardiac surgery and the intensive care unit. In the 8 week period, the student will analyze 
correlation of vascular reactivity assessments and organ injury outcomes in a subset of trial participants. 
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Institution:  Vanderbilt University Medical Center Program 

Mentor: Matthias Riess, M.D., Ph.D 
Project Available: Each year, >300,000 patients in the US suffer an out-of-hospital cardiac arrest (CA), a leading 
cause of death worldwide. Timely reperfusion by cardiopulmonary resuscitation (CPR) is of utmost importance; 
yet, reperfusion itself paradoxically adds to ischemia/reperfusion (IR) injury, lethal arrhythmias and cell death. 
Even with the best CPR, >90% have severe neurological deficits or die. Thus, organ-protective strategies during 
CPR are absolutely warranted. We are testing if and how ventilation with the noble gases Argon or Helium leads 
to profound neuro- and cardio-protection by studying complementary ex- and in-vivo models. Student/s will be 
fully integrated and actively participate in one of our current research project to be chosen from in-vitro, in- and 
ex-vivo models of myocardial and/or cerebral ischemia/reperfusion, tissue and cell preparation for molecular and 
biochemical analyses, and/or specific mitochondrial assays. Student/s will work with other team members, e.g. 
research technologists, other students, fellows, and junior faculty on a daily basis. Student/s will acquire all 
necessary technical skills for the summer project, and will be mentored on data collection and analysis, as well as 
scientific writing. Subsequent local and national abstract submissions and poster presentations are encouraged, 
including but not limited to the ASA annual meeting in fall. This focused basic science experience with clinical 
relevance will be complemented by frequent opportunities to shadow anesthesiologists in different clinical 
environments, and to network at a first-class academic institution. 
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Institution:  Vanderbilt University Medical Center Program 

Mentor: Edward Sherwood, MD, PhD 
Project Available: My research group is studying trained innate immunity. We are evaluating the ability of 
microbe-derived immunomodulators to augment the host response to infection. Active studies are assessing 
leukocyte expansion, trafficking and function with emphasis on myelopoiesis, chemokine/chemokine receptor 
expression and myeloid cell anti-microbial functions (phagocytosis, oxidative burst, microbial killing). We have a 
particular interest in leukocyte metabolic reprogramming and epigenetic changes that impact leukocyte function. 
Our studies have significant translational value since these training agents have the ability to improve resistance 
to infection in high-risk patients such as the critically ill, elderly and immunosuppressed. Our work also has 
significant application to vaccine adjuvant development. Ongoing studies utilize animal models of infection with 
clinically relevant pathogens as well as cell culture models that allow for study of molecular mechanisms. Our lab 
comprises approximately 1500 square feet of lab space as well as significant core lab support at Vanderbilt 
University Medical Center. Several post-doctoral fellows and graduate students are in-training in our laboratory. 
Numerous medical, graduate and undergraduate students have rotated through our laboratory. We offer an 
enthusiastic and supportive research environment. 
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Institution:  Washington University 

Mentor: Joanna Abraham, Ph.D. 
Project Available:  
Project 1. Intraoperative Handoff Report Evaluation. The purpose of this project is to determine how the 
implementation of an EHR-based intraoperative handoff report will impact perceptions of handoff 
communications, retention of important patient information relayed during handoffs, and handoff duration. We 
will conduct a mixed-methods pre-post intervention study involving 150 Certified Registered Nurse Anesthetists 
(CRNAs) and attending anesthesiologists for 200 patient handoffs (100 pre-intervention, 100 post-intervention). 
Insights from this work can provide results on improving the EHR-based intraoperative handoff report that is 
feasible to use, acceptable and usable for clinicians.  
 
Project 2. Adapting a perioperative Mental Health Bundle for African-American/Black Racially Minoritized 
Populations. The project proposes to: 1) obtain an in-depth understanding of patient-, clinician-, and hospital 
system-level factors impacting satisfaction and experiences of the most vulnerable patient population: older 
surgical patients with mental health illnesses from racially minoritized groups at Barnes-Jewish Hospital (specific 
emphasis on African American/Black minoritized groups); 2) systematically plan and adapt a perioperative mental 
health intervention bundle (comprised of behavioral activation and medication optimization) to mitigate the 
barriers encountered by older surgical patients with symptoms of depression and anxiety from underrepresented 
in research and racially minoritized groups and to address the unique needs for this population during their 
perioperative care; 3) explore factors affecting engagement and reach to underrepresented and African 
American/Black minoritized groups population in mental health research; and lastly 4) identify and tailor 
engagement strategies to address any research participation barriers. We will adopt the principles of targeted 
community based participatory research (CBPR) to address these objectives. 
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Mentor: Wayland Cheng, M.D. Ph.D. 
Project Available: Structural mechanisms of ion channel gating and the role of lipids and anesthetics. Pentameric 
ligand-gated ion channels such as the GABA-A receptor and nicotinic acetylcholine receptor are the primary 
determinants of a synaptic communication and targets of anesthetics. These channels are also very sensitive to 
their lipid environment, and understanding the structural basis of gating in these ion channels and the 
mechanisms by which they are regulated by lipids is essential for the rational design of drugs that target these 
receptors. This project involves using a fluorescence stopped-flow liposomal flux assay to measure the sensitivity 
of ion channel function to lipids. The student will also work with an experienced postdoc to analyze single particle 
cryo-EM data to solve high-resolution structures of these ion channels in different lipid environments. Structural 
pharmacology of the nociceptive ion channel TRPM3. TRPM3 is a heat-sensitive ion channel that is a primary 
determinant of heat nociception and plays an important role in inflammatory and neuropathic pain. TRPM3 
antagonists show promise as analgesics, but little is known about their mechanism of action. The goal of this 
project is to probe the role of putative binding sites for the TRPM3 agonist, pregnenolone sulfate, and 
antagonists, isosakuranetin and primodone, using site-directed mutagenesis and a calcium uptake plate assay. 
Concurrently, the student will be working with a postdoc to determine structures of TRPM3 in complex with these 
ligands using single particle cryo-EM. 
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Institution:  Washington University 

Mentor: Meaghan Creed, Ph.D. 
Project Available: Understanding how prescription opioids modulate the mesolimbic reward center under 
anesthesia. Abuse of prescription opioids is a common initiating factor that can leads to misuse of prescription 
opioids and transition to compulsive drug use of illicit opioids. Many patients receive highly addictive opioids 
under anesthesia in the context of surgical procedures. Our pilot data indicates that ventral tegmental area 
dopamine neurons are highly active under anesthesia and respond to prescription opioids with changes in activity. 
Ventral tegmental area neurons are critical for encoding motivation for natural and drug rewards, and one such 
exposure to prescription opioids in awake mice is sufficient to remodel ventral tegmental area synapses and 
render the neurons more susceptible to plasticity induced by subsequent opioid exposure. However, it is 
unknown whether exposure to prescription opioids under anesthesia is sufficient to induce this plasticity and 
increase susceptibility to opioid abuse. In this project, the scholar will apply in vivo electrophysiology* to 
anesthetized mice to understand how activity of VTA DA neurons is modulated by prescription opioids in this 
state. Using behavioral assays of drug self-administration**, they will also determine whether this first exposure 
to prescription opioids under anesthesia is sufficient to increase subsequent motivation for prescription opioids 
after recovery. Together, this tractable study will address a fundamental question in the addiction literature and 
will have implications for managing surgical pain in such a way as to decrease risk of opioid misuse in post-surgical 
populations. *See Tooley et al., Biol Psych 2018, LeGates et al., Nature 2018, Vachez et al., Nat Neuro 2021 *See 
Murphy et al., BioRxiv: https://www.biorxiv.org/content/10.1101/2021.02.08.430180v4 
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Mentor: Bradley Fritz, MD, MSCI 
Project Available: Understanding User Experiences with a Tele-Critical Care Consult Service: Patients on the 
hospital wards who experience clinical deterioration may benefit from early critical care consultation to prevent 
additional morbidity and sometimes avert an intensive care unit admission altogether. Telemedicine offers a way 
for critical care consults by an inter-professional team of physicians and nurses to be delivered to patients in 
disparate geographic locations, maximizing scalability. As part of a pilot study, a tele-critical care consult service 
will be offered to one hospitalist ward at Barnes-Jewish Hospital in 2023. In this sub-study, we will examine the 
feasibility and acceptability of the tele-critical care consult service through surveys and interviews with patients, 
hospitalists, nurses, Acute Care Team (rapid response) clinicians, and tele-ICU clinicians who participate in the 
care of the patients involved. The student would participate in conducting interviews as well as qualitative data 
analysis using thematic analysis. 
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Mentor: Christopher King, Ph.D., M.D. 
Project Available: Does machine learning risk prediction help clinicians make fairer decisions? The King lab works 
on applications of machine learning (ML) for perioperative patient care. Affiliated members span the spectrum of 
algorithm development, applied informatics, and user design. One active project asks if ML assistance helps 
clinicians make fairer decisions in contexts where implicit bias is thought to play a role. Collaborating with 
implementation teams in palliative care, obstetrics, or nursing, a student will be trained to conduct interviews 
with clinicians regarding when they use ML assistance, with a focus on how patient characteristics affect clinician 
uptake. Students with prior experience analyzing qualitative data will contribute to coding interview data. Within 
the same project we are determining the effect of summaries of algorithmic-fairness and predictive performance 
on clinician uptake. A student will be trained to conduct interviews with clinicians on how they interpret these 
metrics and contribute to re-designing educational materials for clinicians. Advancing machine learning risk 
prediction for postoperative patients. The King lab works on applications of machine learning (ML) for 
perioperative patient care. Affiliated members span the spectrum of algorithm development, applied informatics, 
and user design. An ongoing project identifies postoperative patients at elevated risk of adverse events, with the 
output integrated into nurse and physician facing summaries. A student will assist with interview studies, direct 
observation, and simulation studies with clinicians as we modify the user-interface to meet the needs of multiple 
units within our hospitals. The student will assist with modifying educational materials for clinicians and discussing 
the interface with users. Alternatively, a student with substantial programming background could assist in one of 
several experiments to improve the predictive models, such as comparing approaches to missing data, improving 
the integration of home medications, comparing multiple versions of hypotension outcomes, and evaluating 
model drift. 
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Mentor: Jordan McCall, PhD, MPH 
Project Available:  
-Functional dissection of the noradrenergic system in stress and pain. This project aims to understand how 
different durations and types of stress alter the endogenous pain control provided by the locus coeruleus 
noradrenergic system. We use cell-type selective approaches such as optogenetics, chemogenetics, and calcium 
imaging paired with electrophysiology to determine how plasticity in this system, the primary source of 
norepinephrine for the central nervous system, is affected following repeated stress or chronic neuropathic injury.  
 
-High-throughput, automated experimentation for freely behaving systems Neuroscience. The focus of this 
research program is to develop programmable, triggerable, and wearable devices for neuroscience investigation 
and drug delivery. We custom-design Bluetooth-enabled technology to enable rodent experiments in complex 
and more ethologically-relevant environments.  
 
-Harnessing persistent homology for behavioral neuroscience applications. We are unable to ask mice how much 
pain they are experiencing. This project aims to develop next generation computational behavioral analyses to 
better understand pain states in rodent models. In particular, we use deep learning on videos of freely moving 
mice to generate data that we then analyze using approaches from topological data analysis to determine 
whether we can agnostically identify spontaneous pain in rodent models.  
 
-Glutamatergic regulation of the locus coeruleus. Excitatory systems in the locus coeruleus, the primary source of 
norepinephrine for the central nervous system are dysregulated in major depression, opioid withdrawal, and 
chronic pain. This project has identified a glutamatergic novel input from the midbrain that drives negative 
affective behaviors and we seek to better understand its electrophysiological properties and how these changes in 
models of chronic stress, pain, and opioid withdrawal.  
 
-Adrenergic modulation during natural sleep to prevent long-term consequences of acute stress. We seek to 
determine whether noradrenergic modulation during sleep can prevent long-term consequences of acute stress. 
Here we are using a combination of pharmacology, optogenetics, and EEG recordings to understand whether 
reducing the function of the central noradrenergic system during sleep can reduce the negative consequences of 
traumatic stress exposure. This project currently uses rodents, but is geared towards translation into humans 
through collaboration with Dr. Palanca. 
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Institution:  Washington University 

Mentor: Ben Julian Palanca, M.D., Ph.D., M.Sc. 
Project Available:  
1. Inpatient Preoperative Sleep Quality in Cardiac Surgical Patients. Sleep satisfies a fundamental need for health. 
Postoperative sleep quality is often poor with unclear implications for surgical recovery. The trainee will become 
an integral member in analyzing data from an R01-funded investigation on the relationships between 
postoperative delirium and EEG markers of sleep and wakefulness. If needed, the trainee can analyze 
electroencephalographic data using remote desktop software.  
 
2. Potentiation of Sleep During Dexmedetomidine Sedation. Electroencephalographic (EEG) changes accompany 
the transition from wakefulness to the unconscious states induced during general anesthesia. Many of these 
markers that arise during these states of unconsciousness resemble those of non-rapid eye movement (NREM) 
sleep. The student will have the opportunity to analyze EEG markers recorded during general anesthesia. If 
needed, the trainee can analyze electroencephalographic data using remote desktop software.  
 
3. EEG Markers During the Recovery from Electroconvulsive Therapy (ECT). ECT is an effective therapy for 
depression but requires the induction of generalized seizures through the electrical stimulation of the scalp. EEG is 
typically employed to evaluate the initiation and cessation of seizure activity. A trainee with an analytical 
background will analyze EEG recorded during the recovery from ECT. The student will learn fundamentals of ECT 
and quantitative EEG analysis through custom-written MATLAB software. S(he) will have direct interactions with 
collaborating epileptologists and psychiatrists. Remote data analyses opportunities exist.  
 
4. Sleep structure following propofol infusions. Propofol induces EEG slow waves, has been associated with 
antidepressant effects, and shown to promote slow wave sleep. The student will assist in collection and data 
analysis of an NIMH-funded investigation to evaluate the use of propofol as a therapeutic probe of the 
relationships between slow wave sleep, cognitive impairment, and depression in the geriatric population. 
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Mentor: Sarah Smith, M.D., Ph.D. 
Project Available: Longitudinal Transcriptomic Analysis in Older Adults Undergoing Cardiac Surgery and 
Relationships to Postoperative Delirium The research trainee will work on an ongoing project probing 
relationships between transcriptional response to major surgery and postoperative delirium severity in older 
adults. They will learn the fundamentals of RNA sequencing as well as a variety of RNA-seq data analysis 
techniques including data clustering, differential expression, and gene set enrichment analysis to infer biological 
meaning for future studies. For each analytic component, the trainee will gain a solid understanding of the 
importance of quality controls and checkpoints to strengthen data analysis and avoid bias. One prerequisite is a 
basic, working knowledge of R, MATLAB, Python, or SAS. The proposed project will also include a literature review 
and writing component. This project can also be carried out in a virtual manner. In this case, the clinical learning 
opportunities at the bedside would be substituted with video-based learning opportunities about delirium. The 
Role of Transcriptomic Circadian Rhythms and Postoperative Delirium The research trainee will work on an 
ongoing project probing relationships between transcriptomic circadian rhythms as measured by TimeSignature 
and postoperative delirium severity in older adults. The trainee will learn to apply a machine learning algorithm, 
TimeSignature (TS), that measures internal circadian time from RNA sequencing data. Longitudinal RNA-seq data 
will allow for the serial application of TS, which will help us understand how molecular circadian rhythms change 
throughout the perioperative course. The trainee will learn how to relate these data to clinical data including 
postoperative delirium severity. The trainee will also learn how to perform clinical delirium assessments at the 
bedside. Similar to above, one prerequisite is a basic, working knowledge of R, MATLAB, Python, or SAS. The 
proposed project will also include a literature review and writing component. This project can also be carried out 
in a virtual manner. In this case, the clinical learning opportunities at the bedside would be substituted with video-
based learning opportunities about delirium. 
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Mentor: Aymen Alian, MDChB 
Project Available: Assessment of cardiovascular status during surgery is a growing field, with an overarching goal 
of obtaining more patient information using less invasive means. Our laboratory is using advanced signal 
acquisition and data processing techniques on signals obtained from the pulse oximeter and the peripheral 
venous canula to glean information regarding patient volume status. Students will participate actively in studies of 
autonomic reactivity in patients and controls, as well as the non-invasive assessment of intravascular volume 
status. In particular, students will assist in collection of real-time physiological data such as blood pressure, heart 
rate, and plethysmographic waveforms in normal subjects who undergo acute changes in intravascular volume 
status. Changes in volume are affected by changes in orthostatic positioning, and phlebotomy. Students will assist 
in quantitative analysis of acquired datasets to extract new relationships that can be used to non-invasively 
understand changes in volume status in the surgical patient. 
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Institution:  Yale-New Haven Medical Center Program 

Mentor: Helene Benveniste, MD, PhD 
Project Available: Dynamics of Perivascular Brain Waste Clearance: The goal of these studies is to understand the 
cross-talk between the brain’s waste clearing system (‘glymphatic’ system) and the lymphatic system under 
normal physiological perturbations (e.g., changes in body posture and CPAP) and during pathophysiological 
mechanical stress (e.g. elevated intracranial pressure, cardio-pulmonary disease or impaired lymphatic drainage). 
The student’s role will be to analyze existing data sets (magnetic resonance images, physiological recordings and 
histopathology) generated in the laboratory to explore and test novel hypotheses related to glymphatic-lymphatic 
coupling. 



Page 1 of 170 
MSARF – Summer Program 

2023 Host Departments and Mentors 
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Mentor: Zyad Carr, MD 
Project Available:  
1) A Feasibility Study of the SHAPE test of Aerobic Fitness in Older Adults Presenting for Moderate to High-Risk 
Surgery This study will provide preliminary assessment of the SHAPE test as a measure of determining fitness for 
surgical testing in patients prior to moderate to high risk surgery If feasible, the SHAPE test may be a cost-effective 
point of care adjunct for the determination of surgical fitness in patients with risk factors for postoperative 
complications.  
2) A retrospective propensity matched comparative cohort analysis of perioperative pulmonary complications in 
interstitial lung disease This study will examine, in detail, comparative differences between distinct ILD subtypes 
and perioperative pulmonary complications. Although we have acknowledged the higher risks for postoperative 
pulmonary complications in patients with ILD, it is unclear what specific ILD subtypes are at higher risk, what 
surgical procedures present higher risk and what protective or detrimental risk factors exist. 
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Mentor: Paul Heerdt, MD, PhD 
Project Available: Integrative models of cardiopulmonary dynamics: The goal of these studies is to develop 
methods for combining data generated by independent monitoring systems into a common platform and then use 
these data to build near real-time models of cardiac dynamics. The student’s role will be to use existing data sets 
generated in the experimental laboratory, clinical operating rooms, ICU, and cardiac catheterization facility to test 
hypotheses related to novel analytic methods. 
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Mentor: Jinlei Li, MD PhD 
Project Available: At YNHH in the past several years, the regional anesthesiologists have developed a robust 
opioid-reducing analgesic protocol including preoperative bilateral continuous paravertebral blocks plus bilateral 
single injection erector spinae blocks with the mixture of long-acting local anesthetics, and the combination of 
glucocorticoids with various onset and duration of action, including dexamethasone sodium phosphate (instant 
onset, short duration) and methylprednisolone acetate (delayed onset, longer duration). This protocol has 
essentially eliminated the need for patient controlled intravenous opioids for the majority of Nuss Bar patients for 
the past several years at YNHH. In a recent project, we investigated the impacts of this newly implemented 
analgesic protocol on pain score, opioid consumption, length of hospital stay, time to first physical therapy, 
complications such as nausea/vomiting, return to OR, ED or hospital admission within 90 days. In the present 
grant year, we plan additional studies of this novel regional blockade that has expanded to other patient 
populations. A Yale IRB will be obtained before the initiation of this project. 
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Mentor: Robert Schonberger, MD, MHS 
Project Available:  
1) Integrating perioperative care into the treatment of poorly controlled cardiovascular risk-factors: 
Atherosclerotic cardiovascular disease (ASCVD) is common, treatable, and deadly. While comprehensive 
guidelines assist physicians in the diagnosis and management of ASCVD, numerous studies show that patients 
consistently suffer from ongoing and widespread diagnostic and treatment failures. We propose to use the 
surgical encounter as a pathway for identifying and addressing these failures. Students will obtain training on 
accessing our local perioperative database in order to gain access to diagnostic histories of patients involved in Dr. 
Schonberger’s clinical studies. Students will learn basics of informatics, observational research, and possible roles 
of anesthesiologists in ASCVD treatment.  
 
2) Childhood Lead Poisoning and the Anesthesiologist: While many modifiable factors may influence long-term 
cognitive outcomes in children, exposures to anesthetics do not appear to be among them. In contrast, 
overwhelming evidence demonstrates the long-term morbidity incurred by children due to modifiable 
environmental lead exposures. This project seeks to describe the prevalence of undertreated childhood lead 
poisoning among patients presenting for pediatric surgery at a tertiary care medical center. It will provide the 
foundation for possible prospective interventional studies. 

 


