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Larger Decrease From Baseline Transglomerular Pressure Gradient 
Associated With Acute Kidney Injury In Cardiac Surgical Population 
Ryan Price MD,  Sanya Rastogi BS, Christina Zecca MD, Klint Smart MD, Emily Eruysal MD, Avika 

Kasubhai BA, Sagar Navare MD, James Osorio MD, Christopher Lau MD, Ankur Srivastava MD
Department of Anesthesiology, Weill Cornell Medicine, NewYork-Presbyterian Hospital, New York, NY 

Introduction

Study Design

References

Acute kidney injury (AKI) after cardiac surgery is associated with 
increased mortality. Optimizing hemodynamics is imperative. The 
transglomerular pressure gradient relates the interplay of forward 
perfusion pressure and opposing back pressure. This gradient is 
represented by mean perfusion pressure (MPP), defined as [mean 
arterial pressure (MAP) – central venous pressure (CVP)]. 

A study of vasopressor-dependent cardiac surgical patients found those 
with AKI to have higher baseline MPP, and more notably a larger change 
from this baseline postoperatively.1 This change was termed percent 
deficit. A possible limitation is its lack of invasive CVP measurements. 
Through standardized right heart catheterization (RHC), our study aims to 
most accurately determine perioperative transglomerular pressure 
gradient values to evaluate risk for AKI in a cardiac surgical population. We 
hypothesize an increased percent deficit will be associated with 
increased risk for AKI.

A case-control study was conducted by separating the patient sample 
according to the presence or absence of the primary endpoint, AKI, as 
defined by Kidney Disease: Improving Global Outcomes (KDIGO) score. 
Secondary endpoints included operative mortality and adverse outcomes 
after cardiac surgery. Patients excluded had a history of end stage renal 
disease, intraoperative deep hypothermic circulatory arrest, emergent 
surgery, endovascular surgery, or required post operative mechanical 
cardiovascular support. Statistical significance was calculated utilizing the 
Mann-Whitney U test for continuous variables and the Chi-Squared test for 
categorical variables. A p-value of less than 0.05 was considered 
statistically significant. 

There were 42 instances of AKI across 249 patients (16.87%). Patients with 
AKI compared to those without, had a higher preoperative MPP (84.45 to 
78.74). MPP percent deficit was consistently larger (more negative) for 
patients with AKI. Averaged across POD 0-4, patients with AKI had an 
average MPP percent deficit of -24.99%, compared to -15.14% for those 
without. Differences in MPP percent deficit between patients with and 
without AKI were statistically significant for each individual postoperative 
day.

In this retrospective case-control study utilizing invasive hemodynamic 
measurements throughout the perioperative period of cardiac surgery, 
there was a consistently larger decrease in MPP  from baseline for 
patients with AKI than for patients without. 
 The concept of elevated back pressure playing a role in AKI development 
has been discussed in multiple settings.2 An elevated MAP goal has been 
supported to reduce the risk of AKI in chronically hypertensive patients.3 
By highlighting the importance of achieving baseline transglomerular 
perfusion pressure to account for back pressure of the kidney, the 
synergism of these concepts is emphasized in our study.

Patients with a larger change, or percent deficit, in transglomerular 
pressure gradient from preoperative baseline were at a higher risk for AKI. 
These preliminary results suggest that a higher transglomerular pressure 
would be an appropriate perioperative target for patients with a higher 
baseline to reduce risk for AKI. 

This retrospective observational study evaluates patients who underwent 
elective cardiac surgery at a large academic center from 2018-2022. Chart 
review was performed using EPIC Electronic Medical Record (EMR). 
Patient demographics and preoperative hemoglobin, creatinine, and 
hemodynamic values through RHC were obtained. Intraoperative and 
postoperative hemodynamic values through RHC, and postoperative 
hemoglobin, creatinine, lactate, and urine output were obtained for 
comparison. Percent deficit, which can be defined as the percent change 
from baseline pressure parameter, was calculated as [(Postoperative 
Pressure Parameter– Preoperative Pressure Parameter) / (Preoperative 
Pressure Parameter)]. Percent deficit was determined for MPP across 
postoperative days 0-4 (POD 0-4). 

Study Design (cont.)

References

Results

1. Saito S, Uchino S, Takinami M, Uezono S, Bellomo R. Postoperative blood pressure deficit and acute kidney injury progression in vasopressor-
dependent cardiovascular surgery patients. Crit Care. 2016;20:74. doi:10.1186/s13054-016-1253-1
2. Chen CY, Zhou Y, Wang P, Qi EY, Gu WJ. Elevated central venous pressure is associated with increased mortality and acute kidney injury in critically 
ill patients: a meta-analysis. Crit Care. 2020;24:80. doi:10.1186/s13054-020-2770-5
3. Leone M, Asfar P, Radermacher P, Vincent JL, Martin C. Optimizing mean arterial pressure in septic shock: a critical reappraisal of the literature. Crit 
Care. 2015;19(1):101. doi:10.1186/s13054-015-0794-z

Table 1: Baseline Characteristics

Figure 1: MPP Deficit Across Postoperative Days 0-4

Discussion
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Improving Response to Routine and Difficult Airways
at Weill Cornell Medicine/NewYork-Presbyterian Hospital

Discussion

Investigation Methods

Introduction

Department of Anesthesiology, Weill Cornell Medicine, NewYork-Presbyterian Hospital, New York, NY

Ingharan Siddarthan, M.D., Emily Rose Eruysal, M.D., Rahul Chaturvedi, M.D., 
Amal Mansur Javaid, M.D., Michelle Tiangco, M.S., Deirdre C. Kelleher, M.D.

References

Figure 1: Fishbone Diagram

When a patient suffers cardiac arrest, shorter times to 
securing an airway are associated with better neurological 
outcomes.1 Emergency airway management may be 
difficult, with 9-12% identified as challenging, and with 
complication rates up to 28%.2

After discontinuing pagers, our institution no longer had 
an efficient and systematic approach to airway 
consultation.

Objectives
- Identify perceived barriers to rapid and safe non-

operating room airway interventions
- Improve communication between primary team and 

consulting anesthesiologist
- Identify potential difficult airways prior to evaluating the 

patient, to recruit necessary personnel and equipment

Figure 2: Airway Consult Order in EMR

• Prior to airway consult order, airway consultation was 
initiated via single page or EMR text chat without 
important patient info.

• Initial identified needs:
o Anesthesiology – identification of urgency of airway 

and necessary information/equipment prior to 
arriving at the bedside; direct and immediate access 
to the patient chart

o Primary teams/unit staff - means to contact 
anesthesiology reliably & efficiently depending on 
urgency of airway needs

• Proposed solution:
o Maintain the emergency airway (“STAT 

INTUBATION”) system to contact airway team 
during true emergency

o Create airway consult order for urgent airway 
consultation and evaluation, facilitating rapid 
notification of multiple providers and providing 
immediate chart access. It also provides method of 
direct communication with primary team

• Future directions:
o Apply PDSA method: assess frequency of STAT vs 

consult order and patient outcomes, refine 
intervention as indicated

o Create “Difficult Airway Response Team” to 
address need for systematic response to more 
difficult airways

Survey Conducted - 
perceived barriers 
to urgent airway 

care and indications 
for advanced 

airway equipment/
personnel

Initial 
intervention - 

development of 
airway consult 

order in EMR for 
non-emergent 

airway 
evaluation

Initial results - 
need for non-

emergent 
airway consult,  

and opportunity 
to identify 
potential 

difficult airway 
prior to arrival
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Gender Difference in Authorship and Quality of Anesthesia Clinical Practice Guidelines from 
2016-2020 using the Appraisal of Guidelines for Research & Evaluation II Instrument
Lisa Q. Rong1, Andrew P. Martinez1, Mohamed Rahouma3, Alexandra J. Lopes2, Jerry Y. Lee1, Drew N. Wright4, Michelle Demetres4, Bessie Kachulis1, Sinead M. O’Shaughnessy5 
1 Department of Anesthesiology, Weill Cornell Medicine, New York, NY 10065, USA 2 University of California San Francisco School of Medicine, San Francisco, CA, 94143, USA 3 Department of Cardiothoracic Surgery, Weill Cornell Medicine, New York, NY 10065, USA 
4 Samuel J. Wood Library & C.V. Starr Biomedical Information Center, Weill Cornell Medicine, New York, NY 10065, USA 5 Department of Anaesthesiology, Mater Misericordiae University Hospital, Dublin. 7, Ireland

Introduction
• Women continue to be underrepresented in 

anesthesiology, disproportionately in academic 
and leadership roles. This study assessed 
published guidelines in leading anesthesia 
journals over the past 5 years, evaluating 
differences in women-led vs men-led guidelines 
in terms of author gender, quality and number. 

• We hypothesized that anesthesia guidelines 
would be (1) predominately men-led (2) women-
led guidelines would have a higher % of women 
authors and (3) women-led guidelines and 
guidelines with a higher percentage of women 
authors would be associated with higher quality.

Methods
Selection of journals and guidelines: 
• All clinical practice guidelines published in the top 

10 anesthesia journals were identified via 
Clarivate Analytics Impact Factor (2016-2020). 

• Fifty-one guidelines were included for author, 
gender, and quality analysis using Appraisal of 
Guidelines for Research & Evaluation (AGREE) II 
instrument.

Extraction of Data and Guideline Classification: 
• Data extracted: Year of publication, Altmetric 

score, number of citations, origin of first author, 
origin of affiliations for all authors, number and 
gender of authors, and appraisal tool used.

• We defined women-led as guidelines with a 
woman first-author and assumed that the first 
author was chair of the guideline committee 
and/or the most influential author in the guideline. 

Conclusions 
• There is a substantial disparity in the number of women 

leading and contributing to guidelines which has not 
improved over time. 

• Women-led guidelines included more women authors. 
• There was no difference in quality of guidelines by gender. 

Contact: Lisa Q. Rong lir9065@med.cornell.edu

Table 1: Gender differences in authorship Figure 1: Trend of percentage and number of women authors per 
guideline over time from 2016-2020

Results
• 50/51 guidelines were included: one excluded due to 

unidentifiable first author gender. 
• 255 of 1052 (24%) of authors were women, and women-led 

guidelines (i.e. women first author) represented 12 out of 50 
(24%) overall guidelines. (Table 1)
–Eighteen percent (9/50) of guidelines had all-men authors, 

and a majority (26/50, 52%) had less than one-third 
women authors. 

–There was a significantly higher proportion of women 
authors in women-led vs. men-led guidelines, (0.39 [0.32, 
0.73] vs 0.20 [0.08, 0.40], p=0.012. (Table 1)

• For quality, there was no significant difference in the overall 
rating or objective quality of women vs men-led guidelines. 
–There was a significant increase in the overall rating of all 

the guidelines over time (p=0.010), driven by the increase 
in overall rating among men-led guidelines, p=0.002. 

–The overall score of guidelines did not increase over time; 
however, they increased in men-led but not women-led 
guidelines (p=0.020 and 0.827, respectively).  (Figure 2)

Statistical analysis
• Descriptive analyses were performed to compare men- and 

women-led guidelines. Linear regression was used to 
explore changes in the proportion of women authors through 
the study period as well as domain 3 score, mean overall 
rating, and mean overall score. 

References
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Trust. In: Graham R, Mancher M, Miller Wolman D, Greenfield S, Steinberg E, eds. National Academies Press (US) 
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Figure 2: Assessment of trend of overall score from 2016-2020 

n or median (IQR) Level Overall Women Men P-value
1052 255 797

n 50 12 38
Region (%) Europe 19 (38.0) 5 (41.7) 14 (36.8) 0.21

North America 8 (16.0) 0 (0.0) 8 (21.1)
Multiregional 23 (46.0) 7 (58.3) 16 (42.1)

Journal name (%) Anaesthesia 8 (15.7) 1 (8.3) 6 (15.8) 0.70
Anesthesia and 

Analgesia
4 (7.8) 2 (16.7) 2 (5.3)

Anesthesiology 5 (9.8) 0 (0.0) 5 (13.2)
British Journal of 

Anaesthesia
5 (9.8) 2 (16.7) 3 (7.9)

Canadian Journal 
of Anesthesia

3 (5.9) 1 (8.3) 2 (5.3)

European Journal 
of 

Anaesthesiology
18 (35.3) 4 (33.3) 14 (36.8)

European Journal 
of Pain

1 (2.0) 0 (0.0) 1 (2.6)

Regional 
Anesthesia and 
Pain Medicine

7 (13.7) 2 (16.7) 5 (13.2)

Specialty (%) Cardiac 1 (2.0) 1 (8.3) 0 (0.0) 0.20
ICU 5 (9.8) 1 (8.3) 4 (10.5)
OB 1 (2.0) 0 (0.0) 1 (2.6)

Pain 9 (17.6) 1 (8.3) 7 (18.4)
Pediatrics 1 (2.0) 1 (8.3) 0 (0.0)

Perioperative 34 (66.7) 8 (66.7) 26 (68.4)

Total number authors 10.0 [5.0, 
13.8]

9.0 [5.5, 
18.8]

10.0 [5.0, 
13.0]

0.69

Total number men 
authors 8.0 [4.0, 11.0] 7.0 [2.8, 

11.8]
8.0 [4.0, 

11.0]
0.75

Total number women 
authors 2.0 [1.0, 4.8] 3.5 [1.0, 

6.0]
1.0 [1.0, 

3.0]
0.049

Women authors per 
guideline (%) 25 [9, 50] 39 [32, 73] 20 [8, 40] 0.012

Number of societies 1 [1, 2] 1 [1, 1] 1 [1, 2] 0.61
Number of countries 3 [2, 4] 3 [2, 5] 3 [1, 4] 0.33
Number of institutions 8 [5, 11] 7 [4, 13] 8 [5, 11] 0.93

Altmetric score 29.0 [10.5, 
69.5]

19.5 [8.3, 
50.0]

30.0 [12.0, 
71.3] 0.27

Number of citations 17.0 [9, 56] 13 [8, 80] 18 [9, 54] 0.77
Appraisal tool used (%) 39 (76.5) 9 (75.0) 29 (76.3) 0.93
Overall ratinga > 5 (%) 20 (38.5) 2 (16.7) 17 (44.7) 0.16
Overall ratinga/ 
recommendation (%) No 2 (3.9) 0 (0.0) 2 (5.3) 0.12

Yes 20 (39.2) 2 (16.7) 17 (44.7)
Yes with 

modifications 29 (56.9) 10 (83.3) 19 (50.0)

Objective high qualityb No 44 (86.3) 9 (75.0) 34 (89.5) 0.43
Yes 7 (13.7) 3 (25.0) 4 (10.5)
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ABSTRACT

Hyperpolarization-activated cyclic nucleotide-gated (HCN) ion channels are membrane 
proteins essential for pacemaking activity and neural signaling. Drugs inhibiting HCN1 are 
promising candidates for targeting and treating neuropathic pain and epileptic seizures. To 
date, clinical ion channel pharmacology predominantly revolves around inhibition via pore 
blockers.  Pore blockers are often non-specific and consequently generate unwanted side 
effects.  In contrast, allosteric drugs do not target the pore and have the potential to achieve 
greater selectivity.  Propofol (2,6-di-iso-propylphenol) is a known HCN1 small molecule 
allosteric inhibitor but the structural basis of its action has yet to be defined. Here, using 
single particle cryo-EM and electrophysiology, we show that propofol inhibits HCN1 channels 
by binding, in a state-dependent manner, to a mechanistic “hotspot” that lies in a groove 
between the S5 and S6 transmembrane helices. Two human HCN1 channel polymorphisms 
- D401H in S6 and M305L in S5 in this groove - associated with early infantile epileptic 
encephalopathy (EIEE) act by destabilizing HCN1 closed states. We found that propofol 
restored voltage-dependent closing in these mutants. To understand the mechanism of 
propofol, we tracked voltage sensor movement in spHCN channels and found that propofol 
inhibition is independent of voltage sensor conformational changes. Mutations at the 
homologous methionine in spHCN and at a nearby conserved phenylalanine in S6 in this 
groove, similarly, destabilize closing without disrupting voltage sensor movements. We 
propose a model for voltage-dependent gating in HCN channels in which propofol 
allosterically inhibits the channels by stabilizing closed-state interactions between S5 and S6, 
which we show to be central to the non-canonical coupling between the voltage sensor and 
gate in HCN channels. Our findings open the way to exploit this site to design novel, specific 
drugs targeting HCN-channelopathies.

CONCLUSIONS

INTRODUCTION

We identified a HCN1-propofol binding site that 
is a state-dependent pocket

Propofol restores HCN1 epilepsy mutants and reveals 
non-canonical voltage-dependent gating in HCN channels
Elizabeth D. Kim1*, Xiaoan Wu2*, Sangyun Lee1, Gareth R. Tibbs1, Kevin P. Cunningham2, Marta E. Perez2, Peter A. Goldstein1, Alessio Accardi1, H. Peter Larsson2, and Crina M. Nimigean1
1Dept of Anesthesiology, Weill Cornell Medical College, New York, NY 10065 | 2Dept of Physiology and Biophysics, University of Miami Miller School of Medicine, Miami, FL 33136 | * equal contribution
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RESULTS
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Fig 1. A) HCN1 channel architecture consists of 5 main components (highlighted in different colors). 
Modulation of ion channel activity by small molecules occurs through multiple sites. Many toxins and 
blockers produce their effect by blocking the pore. Ligands, such as cyclic nucleotides, can activate 
channels. Other small molecules bind in the transmembrane domain within a protomer or in between 
protomer subunits. B) Summary of HCN1 channel interactors, their location of binding, and other protein 
targets. The majority of HCN1 inhibitor compounds are unspecific and target the pore. However, propofol 
exhibits slight specificity towards HCN1 than other HCN isoforms (HCN2-4). 

A B

UNIVERSITY OF MIAMI
MILLER SCHOOL of MEDICINE

Fig 3. Shown are space filled models of A) HCN1 + propofol (PFL), B) HCN1 closed (PDB 5U6O [1]), C) 
HCN1 closed with the voltage sensor crosslinked in a hyperpolarized conformation (PDB 6UQF, [2]), and 
D) HCN4 in the open state (PDB 7NMN, [3]). Adjacent subunits are colored in blue and yellow and propofol 
in red. The propofol binding pocket (dashed yellow lines) in the closed states (panels A and B) is no longer 
present in the HCN1 crosslinked or HCN4 open state (panels C and D).

Site 1 appears to be state-dependent binding pocket

CryoEM densities of candidate propofol-HCN1 
binding sites were determined

Fig 2. Density maps of HCN1 in the presence of propofol. Highlighted in yellow are visible lipid densities 
surrounding HCN1 (grey). For clarity, the top view (left) is cross sectioned at the dashed line shown in the 
side view (right). The red dashed circles are the locations of the putative propofol (red) sites.  On the right, 
zoomed in view of binding site 1.

Propofol-like drugs can potentially be used to 
repair disease-associated HCN channels with weak 

or no voltage sensitivity

A Met-Phe interaction that couples the VSD and 
pore is strengthened by propofol

Fig 7. A) Representative current traces from spHCN WT channels from the same oocyte before and after 
the application of 10 µM propofol. Dashed lines indicate no currents. B) GV relations from spHCN 
channels before (black) and after (blue) the application of 10 µM propofol. The conductance at -160 mV 
was reduced by 46 � 2 % (n=3). C) Representative fluorescence traces from spHCN WT channels from 
the same oocyte before and after the application of 10 µM propofol. The amplitude of the fluorescence 
signal was slightly reduced after the application of propofol due to the photobleaching and/or 
internalization of labeled channels. D) FV relations from spHCN channels before (red) and after (blue) 
the application of 10 µM propofol. 

Propofol inhibits current without changing 
voltage sensor movement

Fig 4. Shown is an overview of the molecular dynamics simulation system.  HCN1 was solvated in POPC 
lipids (yellow) and propofol (red) molecules bound at site 1 and site 2 are shown in spheres. K+ and Cl- ions 
are shown in green and gray spheres. Plotted is the RMSD of propofol from their originating positions. All 
12 propofols unbound from site 2.

Site 2 is non-specific for propofol binding

Fig 5. Shown are two electrode voltage clamp measurements of HCN1 WT, T384F, and M305E injected 
Xenopus laevis oocytes. Plotted are representative family of currents and tails for HCN1 WT, T384F, and 
M305E in the absence and presence of propofol. Voltage clamp ranged from +45 mV to -125 mV with a 
tail potential measured at +50 mV.  Current response at -85 mV is highlighted in red.  For WT (n ³ 21), 
T384F (n ³ 11), and M305E (n ³ 3) replicates were recorded after a 20 min incubation with carrier DMSO 
or 30 uM propofol. Tail currents were fitted with a Boltzmann equation in the absence (open, dashed) and 
presence (filled, solid) of propofol. 

Mutation of site 1 residues resulted in 
reduced druggability

Propofol restores function 
of disease-causing HCN1 mutants

Fig 6. Shown are two electrode voltage clamp measurements of HCN1 M305L and D401H in the absence 
and presence of propofol. Voltage clamp ranged from +45 mV to -125 mV with tail currents measured at 
+50 mV. The current response at -85 mV is highlighted in red. Tail currents were fitted with a Boltzmann 
equation for M305L (n = 6), D401H (n ³ 11), and D401N (n ³ 11). On the bottom right, a schematic of the 
intraprotomer S5-S6 helix Met-Phe interaction and bundle crossing interprotomer S5-S6 helix Arg-Asp 
salt-bridge interaction with respect to the propofol binding site (red). Individual subunits within the PD are 
highlighted (green, yellow, white, blue) and the S4 helix of the VSD is in red-brown. 

Met-aromatic interactions couple the PD to VSD in 
voltage-gated HCN1 channels

Fig 8. Local structure of HCN1 [1-3] and CNGA1 [4] around the Met305-Phe389 interaction. Approximate 
distances between atoms (dashed yellow lines) are labeled between methionine, isoleucine, and the 
adjacent aromatic rings (purple).  Propofol is colored in pink and adjacent protomers are in blue and 
yellow. On the right, a multiple sequence alignment between human HCN and CNG isoforms. Residue 
numbering follows the HCN1 amino acid sequence. A single aliphatic-aromatic interaction (1-bridge) exists 
in CNG channels which are ligand gated.  In contrast, an interaction between methionine with two 
aromatic residues (2-bridge) occurs in HCN channels which are voltage gated.
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Synaptic metabolic vulnerability is cell- and phenotype-specific in hippocampal neurons from rats
Daniel Cook1, MD, Kirsten Bredvik2, BS, Timothy Ryan1,2, PhD
Department of Anesthesiology1 and Biochemistry2, Weill Cornell Medicine, New York, NY 

The human central nervous system (CNS) has a high metabolic demand, consuming 20% of the body’s oxygen despite constituting only 2% of body mass.1 
Interruptions in the supply of fuel to the brain impair CNS function within minutes and may lead to permanent dysfunction. The release of chemical 
neurotransmitters from nerve terminals during synaptic vesicle recycling is a substantial metabolic load to neurons, and impaired synaptic metabolism causes 
arrest of vesicle endocytosis.2 However, the determinants of metabolic vulnerability of neurons and individual nerve terminals are not well understood. Here, 
we used a genetically-encoded, fluorescent biosensor of synaptic vesicle recycling, synaptophysin-pHluorin (sy-pH), expressed in excitatory and inhibitory 
neurons in dissociated hippocampal cultures to compare the ability of individual nerve terminals to sustain synaptic vesicle recycling during fuel deprivation. 
We demonstrate that the metabolic vulnerability of neurons is both cell- and phenotype-specific and not fully explained by the metabolic load of synaptic vesicle 
recycling.   

Cell Culture
Protocols were approved by Weill Cornell 
Medicine IACUC. Dissociated hippocampal 
neurons from postnatal day 0-2 
Sprague-Dawley rats of both sexes were 
plated on coverslips. Transfection occurred on 
day in vitro (DIV) 6-8 with sy-pH under either 
CaM kinase II (CaMKII) or DLX promoter to 
drive expression in glutamatergic or 
GABAergic neurons, respectively. 
Experiments were performed on DIV 14-21. 

Live-Cell Imaging
Images were acquired with a laser-illuminated 
epifluorescence microscope and Andor iXon+ 
EMCCD. Coverslips were loaded onto a 
custom chamber, maintained at 37°C, and 
perfused with Tyrode's solution buffered with 
HEPES to pH 7.4 and containing glucose 1 
mM or no glucose. Action potentials (APs) 
were elicited with 1 ms field depolarizations 
to generate 100 APs in 2 s every 22 s. At the 
end of experiments, Tyrode’s solution with 
equimolar replacement of NaCl with NH4Cl 
was perfused to alkalinize intracellular sy-pH 
to normalize ΔF to the total releasable pool of 
vesicles. 

Analysis
ImageJ was used to calculate fluorescence 
with local background subtraction. To 
facilitate robust single nerve terminal 
analysis, terminals were excluded if ΔF was 
less than 3 standard deviations (SDs) of the 
pre-stimulus baseline (σpre-stim) or if ΔF with 
NH4Cl was less than 5 σpre-stim. The criteria to 
define arrest of synaptic vesicle recycling are 
1) 2 sequential AP responses in which 
recovery of fluorescence is less than half the 
recovery of the initial stimulus or ΔF less than 
σpre-stim and 2) over half of subsequent 
stimuli must meet either of these criteria. 
Statistical analysis was performed with Prism 
v9 with significance defined as p < 0.05.  

This work is supported by the National Institutes of Health 
(NS036942 and NS11739 awarded to TAR; K08GM148935 
to DCC), the Foundation for Anesthesia Education and 
Research (MRTG-02-15-2020-Cook awarded to DCC), and 
the Burroughs Wellcome Weill Cornell Physician Scientist 
Academy (DCC).
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(A) These studies used epifluorescence microscopy of hippocampal neurons expressing (B) pHluorin, a 

pH-sensitive green fluorescent protein, targeted by vesicular glutamate transporter 1 (vGpH) to the lumen of 

synaptic vesicles (SVs). Fluorescence is unquenched with exocytosis and exposure to the relatively alkaline 

extracellular environment. (C) Fluorescence of vGpH with a train of action potentials (APs) demonstrates 

exocytosis followed by endocytosis. Metabolic insufficiency caused by removing fuel leads to progressive 

slowing of endocytosis (red), eventually causing complete arrest of SV recycling. (D) Kymograph of nerve 

terminals from a single neuron expressing vGpH stimulated repetitively with 100 AP (50 Hz) in physiologic 

glucose and without fuel, highlighting impaired SV recycling caused by fuel deprivation. (E) Traces of neuron in 

D (mean, shaded error is SEM). (F) Kaplan-Meier curve of failure of SV recycling for the neuron in D. Failure is 

defined as slowing of endocytosis over 2-fold or ∆F with APs less than a standard deviation of pre-stimulus 

fluorescence (see methods). Analyzed with log-rank test, p < 0.0001, HR (95% CI) 30.5 (22.4 - 41.7).

Synaptic metabolic failure varies between 
cells but depends on SV exocytosis

Inhibitory neurons exhibit greater metabolic endurance compared to excitatory neurons despite increased SV 
recycling imposing a higher metabolic load

Quantifying functional synaptic metabolic failure

Methods

Acknowledgements

We demonstrate that SV exocytosis is a determinant of metabolic vulnerability. However, terminals with similar SV release differ between neurons in their ability to 

sustain synaptic vesicle recycling during fuel deprivation. Moreover, inhibitory neurons are more metabolically resilient to fuel deprivation compared to excitatory 

neurons. These results support that the metabolic vulnerability of neurons is both cell- and phenotype-specific and not fully explained by the metabolic load of 

synaptic vesicle recycling. Future studies will address the biochemical differences causing greater metabolic endurance of inhibitory neurons.

CONCLUSIONS

References:
1. Mink JW et al. Am J Physiol 1981; 241(3): 203-12. 
2. Rangaraju V et al. Cell 2014; 156(4), 825-35. 

pH 7.4

(A) Excitatory nerve terminals in glucose were binned into 

quartiles by exocytosis, quantified as ∆F / ∆FNH4Cl  with Q1 

the lowest, and compared with Kaplan-Meier curves by the 

number of AP trains until SV recycling failure without 

metabolic fuel. Results were analyzed with log-rank test, p < 

0.0001, n = 1018 terminals from 7 neurons. (B) Kaplan- 

Meier curves of excitatory terminals from individual 

neurons restricted to the first quartile of SV exocytosis. 

Results were analyzed with log-rank test, p < 0.0001, n = 13 

- 54 terminals from 7 neurons.

(A) Nerve terminals of excitatory and inhibitory neurons were compared with Kaplan-Meier curves by the number of AP trains until SV recycling failure. Results 

were analyzed by log-rank test, p < 0.0001, HR (95% CI) 0.77 (0.70 - 086). (B) Because SV recycling is a major metabolic load on neurons, differences in SV release 

between neuronal phenotypes may impact their apparent metabolic resilence. Thus, SV exocytosis in glucose was compared between excitatory and inhibitory 

neurons with cumulative frequency plots, revealing that inhibitory neurons have increased SV exocytosis. Results were analyzed with Mann-Whitney test, **** p 

< 0.0001. (C) Excitatory and inhibitory nerve terminals were binned according to the quartiles used previously for excitatory neurons. Terminals of excitatory and 

inhibitory neurons were compared within quartiles by the number of AP trains until SV recycling failure. Dots are mean, error bars are standard deviation. Data were 

analyzed with unpaired t-test and Bonferroni-Dunn correction for multiple comparisons. **** p < 0.0001, For A-C, n = 1012 and 878 from 7 and 6 excitatory and 

inhibitory neurons, respectively.
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Clinical Research Studies
1. Evaluation of Wearables for Preoperative Cardiorespiratory Fitness Screening and 

Risk Stratification in Geriatric Surgery
PI: Richard Boyer, MD, PhD
Protocol #: 21-04023531
This prospective, observational clinical study tests the hypothesis that wearable measure-
ments of cardiorespiratory fitness (CRF) are predictive of postoperative complications in older 
adult patients undergoing major surgery.

2. Identifying Neurocognitive Outcomes and Electroencephalography Correlates in 
Elderly Patients Following Transcatheter Aortic Valve Replacement Performed Un-
der Sedation: A Pilot Study
PI: Diana Khatib, MD
Protocol #: 21-01023123
The overall purpose of this pilot study is to examine the incidence and prevalence of post-op-
erative delirium (POD) and associated neurocognitive changes in patients undergoing 
transcatheter aortic valve replacement (TAVR) procedures and additional procedures under 
monitored anesthetic care (MAC). Additionally, Sedline EEG monitoring and recording are 
completed during the procedure to explore the possible correlation between intraprocedural 
EEG changes and the development of neurocognitive changes. 

3. A Sequenced Strategy for Improving Outcomes in People with Knee Osteoarthritis 
Pain (SKOAP)
PI: Neel Mehta, MD
Protocol #: 20-09022645
Multi-center, randomized, controlled trial with two phases investigating both non-invasive 
treatments, including physical therapy and duloxetine, as well as minimally invasive treat-
ments, including steroid injections, GNB, and RFA, to treat knee osteoarthritis pain. In collabo-
ration with John’s Hopkins University and Duke University. 

4. A 5-year Superion(R) IDS Clinical Outcomes Post-Approval Evaluation (SCOPE)
PI: Neel Mehta, MD
Protocol #: 21-04023564
This is a prospective, multi-center, single-arm observational post-approval study to compile 
real-world outcomes as well as evaluate the safety and effectiveness of the Superion® IDS 
in routine clinical practice. The Superion® IDS is a FDA approved non-fusion, spinal column 
load-sharing device that uses “indirect” compression to stabilize the spine for patients with 
lumbar spinal stenosis. 

5. PROtective ventilation with high versus low PEEP during one-lung ventilation for 
THORacic surgery - PROTHOR: A randomized control trial 
PI: Matthew Murrell, MD, PhD
Protocol #: 17-01017890
Multi-center, randomized, controlled trial investigating the use of a higher or lower PEEP 
strategy in reducing postoperative pulmonary complications in patients undergoing thoracic 
surgery with one-lung ventilation. In collaboration with Technische Universität Dresden. 
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6. Impact of surgical revascularization strategy on left ventricular function, myo-
cardial perfusion and clinical outcomes
PI: Lisa Rong, MD, MSCE, FASE, FACC
Protocol #: 21-05023605
This is a prospective study designed to test the central hypothesis that early improvement 
in myocardial strain will be less with multiple arterial grafting (MAG) than single arterial 
grafting (SAG) (stemming from less initial increase in myocardial perfusion) requiring in-
creased pharmacologic support (vasopressor and inotropes), and that early LV strain re-
covery will predict better clinical outcomes than conventional indices (LV ejection fraction, 
volume). 

7. Non-Invasive Monitoring of Brain Activity in Altered Conscious States 
PI: Seyed A. Safavynia, MD, PhD 
Protocol #: 18-01018908 
This study will use functional near-infrared spectroscopy (fNIRS) and 
electroencephalography (EEG) to monitor brain activity in delirious and lucid states during 
recovery from general anesthesia. By analyzing hemodynamic and electrical activity 
within the brain, we will quantify differences in cerebral hemodynamics and cortical 
connectivity during episodes of PACU delirium. This study is sponsored by the Foundation 
for Anesthesia Education and Research and the Charles A. Frueauff Foundation. 

8. Machine Learning-Backed Contactless Sensors to Estimate Frailty and Predict 
Postoperative Outcomes
PI: Joseph Scarpa, MD, PhD
Protocol #: 21-01023137
A feasibility study that aims to assess the predictive capability and social acceptability of 
contactless sensors (depth cameras and floor-mounted accelerometers) to predict frailty 
and postoperative outcomes. In collaboration with Virginia Tech Civil and Environmental 
Engineering. 

9. Frailty and Autonomic Dysfunction as Predictors of Intra- and Post-operative 
Morbidity: A Prospective Study
PI: Julia Scarpa, MD, PhD
Protocol #: 22-03024487
The overall objective of this prospective, observational study is to determine the role of 
preoperative frailty and autonomic dysfunction on perioperative hemodynamic stability 
and morbidity. Subjects will complete questionnaires and will be monitored with an am-
bulatory physiologic research device (NINscan) throughout the preoperative evaluation, 
the intraoperative course, and the immediate postoperative period to assess cardiovascu-
lar stability, cerebrovascular parameters, and perfusion-related morbidity. We hypothesize 
that preoperative frailty and autonomic function classifications will correlate with increased 
incidence and severity of perioperative hemodynamic instability and morbidity. 
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Chart, Observational, & Survey Studies
1. Low Dose Naltrexone (LDN) Dosing Regimen and Side Effect Patient Survey 

PI: Neel Mehta, MD
Protocol #: 22-11025360
This study uses a survey questionnaire to gather information about LDN dosing regimens 
and side effects, and which chronic pain conditions LDN was prescribed for.

2. Delayed Recovery of Consciousness after Anesthetic Coma in Survivors of 
COVID-19 Hypoxemic Respiratory Failure
PI: Seyed A. Safavynia, MD, PhD
Protocol #: 20-08022490
A retrospective analysis of clinical data from critically-ill NewYork-Presbyterian/Weill 
Cornell COVID-19 patients, with a primary aim to characterize functional neurophysi-
cal changes associated with delayed recovery of consciousness in severe COVID. In col-
laboration with the Columbia University Irving School of Medicine and sponsored by the 
JumpStart Research Career Development Grant.

3. Preoperative Transglomerular Gradient and the Risk of Developing AKI in Pa-
tients undergoing Elective Cardiac Surgery: The PRO - AKI study
PI: Ankur Srivastava, MD
Protocol #: 22-03024560
The primary objective of this study is to investigate the effect of the preoperative trans-
glomerular pressure gradient on the development of acute kidney injury (AKI) in patients 
undergoing elective cardiac surgery. The secondary objective of this study is to investi-
gate the effects of preoperative pulmonary artery pressure, cardiac output, cardiac index, 
anemia, and MAP on the development of AKI in patients undergoing elective cardiac sur-
gery.

4. Patients Perspectives on Non-Utilization of Neuraxial Labor Analgesia During 
Labor and Delivery
PI: Robert White, MD, MS
Protocol #: 22-05024854
A qualitative study that utilized open-ended individual interviews to understand pa-
tient-level factors (ex: maternal age, education, culture, pain perception, and parity) for 
declining or waiving access to neuraxial labor analgesia during labor and delivery. Spon-
sored by the Foundation for Anesthesia Education & Research.

5. Applying the Patient Priorities-Aligned Decision-Making Model in a Pain Man-
agement Setting
PI: Lisa Witkin, MD
Protocol #: 22-08025126
This study utilized an anonymous Qualtrics survey to evaluate the attitudes, preferences, 
and beliefs regarding patient-centered care models of board-certified pain management 
physicians across the country from a variety of backgrounds and practice settings as well 
as their willingness to adopt a patient priorities model.
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Registry Studies
1. Leveraging ROTEM to Greater Advantage 

PI: Meghann Fitzgerald, MD, Andrew Milewski, MD, PhD 
Protocol #: 23-08026373 
This protocol establishes a retrospective and prospective registry of ROTEM curves and 
coagulation profiles from ROTEM tests performed across this institution. Through a va-
riety of analytical and machine-learning approaches, we aim to develop algorithms that 
predict the trajectories of ROTEM curves in real time to enable early estimation of ROTEM 
parameters and, consequently, to accelerate decisions making for targeted transfusion 
therapy in bleeding patients.

2. Weill Cornell Center for Human Rights Registry 
PI: Gunisha Kaur, MD, MA 
Protocol #: 18-10019677 
This study aims to create a database for clients seeking services at the Weill Cornell Cen-
ter of Human Rights (WCCHR).

3. Pediatric Craniofacial Surgery Perioperative Registry (PCSPR) 
PI: Jennifer Lee, MD 
Protocol #: 15-04016130 
Multi-center registry to capture information relating to the perioperative course and 
management of children undergoing craniofacial reconstructive surgery.  The aggregate 
multi-institutional data set will be used for benchmarking for national quality improve-
ment efforts. In collaboration with the  
Children’s Hospital of Philadelphia.

4. Spinal Cord Stimulator Implant Registry 
PI: Neel Mehta, MD 
Protocol #: 18-11019714 
We propose the creation of a registry that looks to collect longitudinal data from the 
approx 300-400 patients pre- and post-implantation of SCS currently treated by the 
Pain Management clinic. We intend to present collect over the lifetime of the device and 
include factors like trends comparing efficacy against various diagnoses, opioid use and 
pain scores. 

5. Pediatric Difficult Intubation (PeDI) Registry - Improving Safety and Quality of 
Airway Management in Children with Difficult Airways 
PI: Jasmine Patel, MD 
Protocol #: 16-02016988 
Observational, multi-center study data collection to establish a registry that will allow 
participating institutions to assess the outcomes of care of children with Difficult Direct 
Laryngoscopy (DDL) and to facilitate comparison to the other institutions’ difficult airway 
management practices and outcomes. In collaboration with the Children’s Hospital of 
Philadelphia.             
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6. Perioperative Transesophageal Echocardiography Registry  

PI: Lisa Q. Rong, MD 
Protocol #: 17-08018484 
The goal of this study is to establish a retrospective and prospective pre-, intra-, and 
postoperative anesthesia echocardiography data registry for subjects who have received 
anesthesia services for cardiac surgery with intraoperative transesophageal echocardiog-
raphy at New York-Presbyterian Hospital/Weill Cornell Medical College since 2010.  
 

7. Chronic Pain Registry 
PI: Lisa Witkin, MD 
Protocol #: 17-05018203 
To establish a retrospective chronic pain patient data registry for patients with chronic 
pain, and to use the patient data registry, Practice Based Evidence (PBE), and Clinical 
Practice Improvement (CPI) methodology to identify specific pain management interven-
tions that are most effective for specific patient types with chronic pain.   
 

8. The Development and Implementation of a Collaborative Health Outcomes In-
formation Registry for the Weill Cornell Multidisciplinary Spine Center  
PI: Lisa Witkin, MD 
Protocol #: 17-01017897 
This study aims to develop and implement a patient-reported outcomes data collection 
system for the Weill Cornell Center for Comprehensive Spine Care. Ideally, this will allow 
ongoing treatment to be determined by the patients’ response and progress and can 
improve evidence-based medicine guidance of treatment. Sponsored by the Applebaum 
Foundation.
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Global Health Studies
1. Assess Chronic Pain Diagnosis and Treatment in Torture Survivors
 PI: Gunisha Kaur, MD, MA

Protocol #: 20-10022730 
The goal of this 3-part study is to characterize the diagnosis of chronic pain in torture 
survivors. This investigation is funded by the National Institutes of Health K23 Grant. 

Aim 1: Study Aim 1 assesses whether the application of a validated pain screen, the Brief 
Pain Inventory Short Form, can supplement the United Nations Istanbul Protocol and im-
prove its sensitivity for pain detection, as compared to the gold standard (a pain specialist 
evaluation).  

Aim 2: This sub-study aims to qualitatively assess the challenges and acceptability of 
our proposed, evidence-based somatic pain treatment model - physical therapy and/or 
non-opioid analgesics and/or trigger point injections - and to receive feedback in terms 
of challenges, limitations, and acceptability of the interventions. 

Aim 3: This sub-study aims to assess the feasibility of recruiting and retaining participants 
in a digital pain treatment program over six months by enrolling 20 participants into a 
digital program of pain, stress, and cardiovascular health monitoring. 
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Education Studies
1. Experiential Curriculum for Communication and Professionalism in   

Anesthesiology 
PI: June Chan, MD 
Protocol #: 1807019387 
This study is a retrospective analysis of data collected during the course of established cur-
ricular activities mandated by the Weill Cornell Anesthesiology Education division to evalu-
ate its trainees.

2. The impact of COVID-19 on the clerkship experience: a quantitative study of 
perspectives on telehealth, remote learning, and binary grading in clinical  
education
PI: Dana Gurvitch, MD
Protocol #: 21-01023250
To evaluate student perspectives on remote education, telehealth curricula, and binary 
grading during the COVID-19 pandemic to empower future curricular interventions.

3. Pain Simulation Education Curriculum 
PI: Daniel Pak, MD
Protocol #: 22-01024333
The purpose of this project is to collect and analyze the outcome measures of the Weill 
Cornell Tri-Institutional Pain Fellows in using a spine simulator model on several different 
simulated procedures and analyze this information to measure milestones and evaluate 
their performance throughout the year. In addition, survey responses pre-session and 
post-session will be used to collect feedback from the fellows.

4. Anesthesiology Education Research Registry 
PI: Kane Pryor, MD 
Protocol #: 14-03014915 
To design and establish a registry to assess the utility of various metrics in predicting 
anesthesiology resident performance outcomes. 

5. Teaching Anesthetic Induction and Intubation to Anesthesiology Interns Using 
Simulation
PI: Liang Shen, MD
Protocol #: 20-02021466
This study will aim to determine the efficacy of using structured simulation for teaching 
anesthesiology interns the procedures of anesthetic induction and endotracheal intubation.
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Center for Perioperative Outcomes Studies
1. Multicenter Perioperative Outcomes Group (MPOG) and Anesthesiology Performance 

Improvement and Reporting Exchange (ASPIRE) Performance Site
PI: Hugh C. Hemmings, MD, PhD
Protocol #: 12-08012817
The primary objective   of this study is to assess the impact of provider feedback on anesthesiology 
quality measures on patient outcomes. This project will provide WCM and BMH Anesthesiologists with 
individualized feedback of their performance on anesthesiology quality metrics. Their individualized 
performance is based on information extracted from the anesthesia information management sys-
tem (AIMS). This feedback, given on a monthly basis, will hopefully lead to positive behavior changes 
among the anesthesiology providers, which will result in better care for patients.

2. Primary Graft Dysfunction in the Black Heart Transplant Recipient with SDOH
PI: Mandisa Jones, MD
Protocol #: 23-03025844
The proposed study will explore risk factors associated with primary graft failure in Black heart trans-
plant recipients and assess the contribution of severe primary graft failure to in hospital and one year 
mortality in this population. The primary outcome is a binary measure of primary graft failure within 24 
hours of transplant.  Secondary outcomes are mortality during the transplant admission and mortality 
in the first-year post-transplant.

3. Reference values for post-induction hemodynamic measures in pediatric patients undergo-
ing general anesthesia for non-cardiac surgery
PI: Kane O. Pryor, MD 
Protocol #: 23-02025736
The primary objective of this study is to define reference ranges for intraoperative hemodynamic mea-
sures (heart rate, systolic blood pressure, diastolic blood pressure) for pediatric patients classified as 
ASA-PS 1 or 2 and undergoing general anesthesia for both operative and non-operative non-cardiac 
procedures according to age group, sex, and body temperature. The primary goal is to develop a ho-
listic hemodynamic reference standard for use in the intraoperative setting.

4. Multicenter Analysis of Benzodiazepine Use in Patients Undergoing Non-Operating Room 
Cardiac Procedures
PI: Lisa Q. Rong, MD
Protocol #: 22-04024670
In this retrospective cohort study, we use a multicenter perioperative electronic medical record data 
to identify practice patterns regarding benzodiazepine use in non-operating room cardiac procedures 
that require anesthetic management. We hypothesize that patient, clinician, and institutional factors will 
be independently associated with benzodiazepine use during non-operating room anesthesia (NORA) 
procedures, and the majority of the variation in benzodiazepine use will be explained by institution and 
clinician rather than patient factors. 

5. Evaluation of a Novel Patient Monitor in the Perioperative Setting 
PI: Zachary A. Turnbull, MD, MBA, MS
Protocol #: 22-05024803
This is a dual-center, pre-/post-, observational study. In this proposed study, we aim to evaluate the 
impact of a novel patient monitor, known as the Philips Visual Patient Monitor (VP), on deviations from 
expected physiologic ranges. This novel monitor, which was developed in a collaboration between 
faculty at University of Zurich Hospital and Philips, features a patient aviator to provide visual cues for 
common physiologic deviations, such as bradycardia.
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6. SONAR: Perioperative Readiness Tool? 
PI: Zachary A. Turnbull, MD, MBA, MS
Protocol #: 23-01025642
Our study seeks to leverage SONAR (an acronym for Surgery, Operating Room, Preoperative Nursing, An-
esthesia, Preoperative Complete), an electronic tool in Epic that visually tracks preoperative readiness, to im-
prove first case on time start rates and the case turnover time by allowing care teams to proactively be aware 
of and identify gaps in OR case preparation. 

7. The impact of team familiarity on operational efficiency and postoperative outcomes
PI: Zachary A. Turnbull, MD, MBA, MS
Protocol #: 23-09026546
The primary objective of this study is to quantitatively measure the relationship between team familiarity 
and operational efficiency and postoperative outcomes. Team familiarity will be defined as how often at-
tending anesthesiologists and surgeons have worked together. Our aim is to study the relationship between 
team familiarity and (1) Operational efficiency which will focus on post-operative time points (procedure end 
to anesthesia end time) and (2) PACU outcomes (LOS and pain control measurements). 

8. Health Disparities in Obstetrical Care and Delivery Outcomes Before and After Implementation 
of an Enhanced Recovery After Surgery Protocol
PI: Robert S. White, MD, MS
Protocol #: 21-10024035
The first aim of this study is to study the effect that Enhanced Recovery After Surgery for cesarean delivery 
(ERAS-CD) implementation has on postoperative complications and readmissions after planned and un-
planned cesarean deliveries. We also plan to analyze the impact of patient race/ethnicity, spoken language, 
and insurance status on postoperative complications and readmissions.

9. MPOG: Racial disparities in cesarean delivery anesthesia type by race/ethnicity and social de-
terminants of health
PI: Robert S. White, MD, MS
Protocol #: 23-04025937
The overall purpose of this study is to use the MPOG database to examine if patient race/ethnicity is associ-
ated with the type of anesthesia (general or regional) administered in cesarean deliveries. Our primary co-
variate of interest is recorded patient race/ethnicity (unordered: white [reference category], Black, Hispanic, 
Other, or Unknown). Other patient-level variables that will be abstracted for each admission include demo-
graphic information (age; ASA PS classification system score 1-6) and a validated obstetric comorbidity in-
dex used to predict maternal end-organ injury or inpatient mortality, which has also been shown to predict 
general anesthesia for cesarean delivery use. 

10. Multicenter Perioperative Outcomes Group (MPOG) Geo-Coding and Sensitivity of ASPIRE Pro-
cess Metrics to Social Determinants of Health
PI: Robert S. White, MD, MS
Protocol #: 23-07026284
This is a multicenter, retrospective study. We will use quantitative methods to investigate individual clinicians’ 
equitable adherence with guidance-congruent surgical care. Our hypotheses are (1) Patient Black race pre-
dicts passing a composite of certain ASPIRE metrics and (2) Census tract-level (CT-level) social determinants 
of health (SoDH) “Neighborhood disadvantage” (ND) predicts passing ASPIRE metrics. 

11. The Development and Implementation of a Collaborative Health Outcomes Information Regis-
try (CHOIR) for the Weill Cornell Multidisciplinary Spine Center
PI: Lisa Witkin, MD, MS
Protocol #: 17-01017897
This study aims to develop and implement a patient-reported outcomes data collection system for the Weill 
Cornell Center for Comprehensive Spine Care. Ideally, this will allow ongoing treatment to be determined 
by the patients’ response and progress to improve evidence-based medicine guidance of treatment.
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Upcoming Studies
1. The PROTECT Trial: PeRiOperTive Enhancement of Cognitive Trajectory

PI: Lisbeth Evered, PhD
Protocol #: Pending
The primary aim of this multisite, prospective, pragmatic, randomized controlled trial is to 
demonstrate that older people (65 years and over) who undergo supported perioperative opti-
mization strategies have a decreased incidence of perioperative neurocognitive disorders (PND) 
over 3 months compared to people who receive standard care. Patients will be randomized to 
receive perioperative optimization (treatment arm) or current standard of care (control arm). 
Both study groups will undergo daily delirium assessments throughout the postoperative peri-
od, alongside evaluation of perioperative neurocognitive disorder at baseline and three and 12 
months postoperatively.

2. PDN-SENSORY: A Multi-Center Randomized Controlled Trial to Evaluate Pain and 
Neurological Function with 10 kHz SCS in Treatment of Painful Diabetic Neuropathy
PI: Neel Mehta, MD
Protocol #: 23-03025839
This is a prospective, multi-center, randomized controlled trial to evaluate changes in pain and 
neurological function with 10 kHz spinal cord stimulation (SCS) therapy in patients with chronic, 
intractable lower limb pain associated with diabetic peripheral neuropathy, a condition known as 
painful diabetic neuropathy (PDN). Subjects will be randomized to conventional medical man-
agement (CMM) or 10 kHz SCS plus CMM.

3. Trajectories of Recovery after Intravenous propofol versus inhaled VolatilE anesthesia 
(THRIVE) trial 
PI: Kane Pryor, MD
Protocol Number #: 23-09026456
Multi-institutional randomized, control trial in order to compare patient experience, safety, and 
recovery after receiving intravenous or volatile gas anesthesia. In collaboration with The Universi-
ty of Michigan and Washington University in St. Louis. 

4. PENG vs Femoral Block for Hip Fracture Pain in the Emergency Department, A Prag-
matic Cluster Crossover Trial
PI: Tiffany Tedore, MD
Protocol #: Pending
This cluster crossover study plans to compare the efficacy of the PENG block to the femoral block 
for the reduction in hip fracture pain prior to surgery and determine whether the blocks have dif-
ferent efficacy in intracapsular versus extracapsular hip fractures. 

5. Assessment of Preoperative Gastric Content with Ultrasound in Patients taking GLP1 
Agonists
PI: Marissa Weber, MD
Protocol Number #: 23-09026457
Prospective study investigating delayed gastric emptying in surgical patients taking GLP1 agonists. 
Point-of-Care Gastric Ultrasound (POCUS) will be used to investigate the presence of full stomach 
preoperative in these patients. In collaboration with the Hospital for Special Surgery.
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1. Cognitive and Functional Consequences of COVID-19
PI: Lisbeth Evered, PhD
Protocol #: 20-08022498
This is an observational pilot study that will utilize responses from an online survey completed by 
COVID-19 positive patients to identify the rate of cognitive decline, disability and psychological 
factors in COVID-19 positive patients at 6-24 months post positive test and determine a sever-
ity-response in outcomes between those who were treated as outpatients vs ward inpatients vs 
ICU intubated and ventilated patients.

2. Self-Management of Chronic Pain Using PainDrainer 
PI: Neel Mehta, MD 
Protocol #: 19-04020168 
The proposed clinical investigation is a single-arm open concept trial (SAC) to evaluate if 
PainDrainer, a digital pain coach based on artificial intelligence (AI), will improve the self-
management of chronic pain and increase quality of life. In collaboration with Lund University. 

3. Carotid Doppler Imaging Correlation with Pulmonary Artery Catheters As A Marker 
For Fluid Responsiveness
PI: James Osorio, MD
Protocol #: 19-11021076
This prospective pilot study evaluates the use of carotid dopple r imaging, specifically measuring 
carotid blood flow, corrected carotid flow time, and respiratory variation in peak carotid velocity, 
to assess if these measures can be used as a reliable marker for fluid responsiveness when com-
pared to the use of Pulmonary Artery catheters in mechanically ventilated, postoperative cardiac 
surgery patients.

4. Pilot Study: Determining the Presence of Perioperative Optic Nerve Sheath Diameter 
Changes after Cardiac Surgery
PI: James Osorio, MD
Protocol #: 19-09020866
The primary objective of this study is to assess if there is an increase in optic nerve sheath diam-
eter (ONSD) after cardiac procedures. Additionally, as a secondary objective, the study is evaluat-
ing if an increase in ONSD may be associated with an increased risk of postoperative delirium. 

5. A Randomized Controlled Study to Evaluate the Safety and Effectiveness of Boston 
Scientific Spinal Cord Stimulation (SCS) Systems in the Treatment of Chronic Low Back 
and/or Leg Pain with No Prior Surgeries (WaveWriter-SOLIS)
PI: Daniel Pak, MD
Protocol #: 21-04023563
This prospective, multi-center randomized controlled trial with a parallel group design evaluates 
the safety and effectiveness of the Boston Scientific WaveWriter Spinal Cord Stimulation (SCS) Sys-
tems with multiple modalities compared to Conventional Medical Management (CMM) in patients 
with chronic low back and/or leg pain who have not undergone spinal surgery. 
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6. Benzodiazepine-free cardiac anesthesia for the reduction of postoperative delirium 
(B-Free)
PI: Kane Pryor, MD
Protocol #: 19-11021136
Pragmatic, multicenter, cluster crossover trial to evaluate whether a policy limiting the use of intra-
operative benzodiazepine (B-Free) reduces postoperative delirium when compared with a policy 
of liberal benzodiazepine administration. The trial is run by the Population Health Research Insti-
tute (PHRI) and is endorsed by the Canadian Perioperative Anesthesia Clinical Trials group. The 
study is funded by the Canadian Institutes of Health Research (CIHR).

7. Optimisation of Perioperative Cardiovascular Management to Improve Surgical 
Outcome II (OPTIMISE II) Trial 
PI: Kane Pryor, MD
Protocol #: 18-04019164 
An open, international, multi-center, randomized controlled trial of cardiac output-guided fluid 
therapy with low dose inotrope infusion compared to standard of care in subjects undergoing 
major elective gastrointestinal surgery. Sponsored by Queen Mary University of London. 

8. A Survey of Obstetrical Anesthesia Health Equity Practices at Academic Centers in the 
United States (US)
PI: Robert White, MD, MS
Protocol #: 22-09025245
This study utilized an internet-based Qualtrics survey questionnaire to collect qualitative informa-
tion regarding obstetrical anesthesia practice patterns concerning healthcare disparities and ef-
forts to address these disparities on the labor and delivery unit. (Sponsored by the Foundation for 
Anesthesia Education & Research). 

9. Physicians’ Perspectives and Utilization of Patient-Reported Outcomes to Guide  
Clinical Decision-Making
PI: Lisa Witkin, MD
Protocol #: 22-01024354
This qualitative study used semi-structured interviews to evaluate the implementation of an elec-
tronic patient-reported outcomes registry in the pain management division of Weill Cornell Med-
icine in order to understand providers’ beliefs and experiences using the data and how it affects 
their patient interaction, discussion, and guides their clinical decision-making. 


