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Introduction Hypothesis

—  Poor cardiorespiratory fitness (CRF) is a major contributor to increased surgical risk in We conducted a prospective, observational clinical study to test the hypothesis

older adults. that wearable measurements of cardiorespiratory fitness (CRF) are predictive of

have shown that preoperative measured by maximal o postoperative complications in older adult patients undergoing major surgery.
uptake (VO2max), is highly predictive of surgical morbidity and mortality.
rable health and fitness monitors are capable of accurately predicting Results
s compared to indirect calorimetry and the 6-minute walk test (6MWT) in

young, healthy adults.
Wearable estimates of CRF have not been rigorously studied in o Data

stratification. Acquisition

Methods

~  Utilizing data from old
observational clinical study evaluates 1) the 2
and CPET VO2max, and 2) the correlation o v
Secured

complications.
complication __ o Sorees s
Wearable Features Assessed — Definitions

Activity States & Metabolic Equivalent of Task (MET):
> Light activity: 1<MET<2
~ Moderate activity: 2<MET<4
> Heavy activity: 4<METS6
> Extreme activity: 6<MET
Heart Rate Variability (HRV) Features:
SDNN, RMSSD, and SDSD.
PNNSO
Respiratory Sinus Arrhythmia (RSA)
LF/(LF + HF), HF/(LF + HF), LF/HF
Entropy
Fractal Detraction analysis (DFA1, DFA2) :
Poincare plot (Slope) Machine- ’
Heart Rate (HR) Recovery Features: Learninel |-
5t min HR recovery (ML)
4% min HR recovery Model
3 min HR recovery
2 min HR recovery
2% min HR recovery

cheduled for major surgery, this pro:

Other Features.
aEEmax , HR slope/work (calories) , HR intercept/work (calories)
02peak estimated
Equation for Estimated VO2 Peak

VO2max_6MWT = 59.44 - 3.83 * gender - 0.56 (age_years + age_months /12) -
0.48 * bmi + 0.04 * 0.3048 * mwt_distance ML Model

Interpretation
of

Feature Selection: SelectKBest (feature with highest 20 kernel sco o
Machine-learning algorithms: Random forest regressor, Linear regression.
Machine-learning library & platform: Anaconda, JupyterL.

Explainable Al: Interpretation of ML models > Shapley Additive Explanations (SHAP)

D EEEG Shapley Additive Explanations (SHAP)

wearable Fitness tracker using machine-learing approach.

Evaluation of Wearables for Preoperative Cardiorespiratory Fitness FAER
Screening and Risk Stratification in Geriatric Surgery

Richard Boyer?, Igram Hussain?, Julianna Zeepvat?, Cary Reid?, Sara Czaja?, Kane Pryor*

Foundation for Anesthesia
Education and Research

National Institute
on Aging

Results
The coefficient of determination (R?) of the regression model was 0.87 and 0.73 for
estimating VO2peak using Random forest regressor and Linear regression, respectively.
SHAP analysis revealed that HR recovery, non-linear HRV features, and HR/calories
matrices have higher contributions in estimating VO2peak in Random forest model.
SHAP analysis shows that HR features in diverse activity states, linear HRV, and
HR/calories features have higher contributions in estimating VO2peak in linear
regression model.

(a) . (b) v
Figure 2: Regression analysis results for estimating the VO2 peak score using ML models
based on wearable cardiorespiratory features. (a) Regression performance of Regression
Random forest regression model, (b) Regression performance of Linear regression model.

Figure 3: Interpretation of Regression model for estimating the VO2 peak score using SHAP.
based on wearable cardiorespiratory features. (c) SHAP analysis of Regression Random forest
regression model, (d) SHAP analysis of Linear regression model.

Conclusions

—  Wearable cardiorespiratory fitness monitors have strong potential for preoperative
assessment of VO2peak in older adult surgical patients and is a promising tool for
geriatric surgical risk stratification.




Reported Methods, Distributions, and Frequencies of Torture
Globally:A Systematic Review and Meta-Analysis
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Background Table 2: Top 10 Physical Torture Methods

Despite its prohibition by the United Nations Convention against P A"”“g'_ " d’_“" t"l -

Torture and other international treaties, torture has been ey suCes tounties distance between
(67.7-67.1) 59

perpetrated against countless individuals worldwide, and health Electrical torture 17.2 (15.0-19.4) 28 studies, indicated by the location

care globally are refugee Starvation or dehydration 127 (10.2-15.2) 26 Of the vertical line that joins 2 or

torture survivors in their clinical practices. The methods, geographlc Foot whipping 12.6 (11.6-13.6) 23 more studies. The branches of

distribution, and frequency of torture globally are not well described,  Suspension 11.0(8.3-13.7) 21 the dendrogram are arranged in

which limits health care ability to diagnose 8.9 (5.6-12.2) 21 an order that minimizes the

and treat the sequelae of torture. Binding or restricted movement

Other forced positior

8.3(5.9-10.7) 21 distance between clusters. Red
:
Burning

8.0(7.0-9.0) 18 lines identify clusters wherein the
7.8 (4.1-11.5) 24 reported torture methods overlap

For this systematic review and meta-analysis, Ovid MEDLINE, Ovid

Embase, Web of Science, and The Cochrane Library were

6.9 (6.3-7.5) 25 perfectly. (B) A matrix displays
oAverags fecuency reperted as %, (55% ) the torture methods that were
searched from inception to July 2021. Included studies were peer-

reviewed articles in Engllsh wntalned an independent sample
of

The listed physical toriure methods al ranked among the top ten physical methods  [ePorted by each study. (C) A
torture, and outiined the e [

by all three ranking strategies. heat map portrays the degree of
type(s) of torture expenenoed. Excluded studies were not peer

. similarity between each pair of
imal Geographic Extent of Torture QTN T e RN IR
reviewed, lacked an independent sample population, or did not
specify torture methods. Overall, 266 articles—15.3%of the 1739

and the Migration of Torture Survivors (EEEDEEHEr D M
studies initially identified for full review—met the inclusion criteria.

number of torture methods
Torture methods were ranked by their average frequencies

reported by both studies. Several
small clusters are seen, including
ies
numbers of reporting studies, and numbers of countries wherein the
methods occurred.

a cluster of 9 studies (white,
Table 1: Study Demographics

dashed lines) that reported only
foot whipping.

INumber of tortured individuals per study Studies, No. (%) (N = 266)|

1-9

10-99 112 (42.1)

@ Weill Cornell Medicine
= NewYork-Presbyterian

5 (A)A dendrogram shows the A
Physical Torture Methods

Beating or blunt-force rauma

or suffocation

Countries in which 1or|ure was reported
7

0 15 20 25 30 35 40 45 50

100 150 200
Torture method index Sorted study index

Atotal of 9937 titles and abstracts were
tomn_ comgtorts screened, and 266 studies encompassing103

Sa1pNs Jo JBqUINN

oRsEa)

100 - 999 55 (20.7)
1,000 - 9,999 4(1.5)
210,000 1(04)

INumber of reported torture methods per study
1-10 198 (74.4)
11-20
21-30
=31

INumber of countries where torture was

Ireported per study
1 143 (53.8)

2-10 53(19.9)
>10 11(4.1)
Country of torture could not be determined® 59(22.2)
(Gender(s) specified
Men and women 113 (42.5)
82(30.8)
27 (10.2)
Gender of could not be determined® 44 (16.5)
(Gender of individuals across all articles Individuals, No. (%) (N =
103,604)
Men 13,350 (12.9)
5610 (5.4)
84,644 (81.7)

Women
Unspecified

“No country of torture was specified or only a multicountry region was specified
©The gender of the participants was not specified for the study’s entire sample or for
the subsample that could be included for analysis.

the map.

; WeiII_C_orneII
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Introduction

— Perioperative myocardial infarction after non-cardiac surgery is
increasing with our aging population and increases mortality risk by
approximately 10-fold.

Intraoperative monitoring of myocardial ischemia via computerized
ST-segment analysis is limited by lead selection and placement,
filter selection, gain adjustment, noise, and interpretability.

This study aims to develop a machine learning (ML) model to detect
intraoperative ischemia using electrocardiogram (ECG) features
from a single lead.

ethods

The study utilized the VitalDB database, a comprehensive
repository of intraoperative data of 6,388 patients, including ECG-II,
invasive arterial BP recordings, and other vital signs.

Beat-by-beat ECG fiducial features (PQRST waveform profiles)
were extracted and mean arterial pressure (MAP) was derived from
invasive BP systolic and diastolic values.

ECG Features Assessed — Beat by Beat

Wave Features (P, Q, R, S, and T):
> Amplitude and Delta-Amplitude from Baseline
> Duration and Delta-Duration from Baseline

ST Features:
ST Amplitude and Delta-Amplitude from Baseline
ST Duration and Delta-ST Duration from Baseline
ST Area and Delta-ST Area from Baseline
ST Slope and Delta-ST Slop from Baseline

Other Features:
QT Duration and Delta-QT Duration from Baseline
J-Amplitude and Delta-) Amplitude from Baseline

Annotation Criteria for Isc|

+ Key assumption: Ischemia present during persistent
hypotension with ST change > 0.1 mV in lead II.
Hypotension: MAP < 65 mmHg for at least 2 minutes
Normotension: MAP > 75 mmHg for at least 2 minutes.

ST change (+) : Delta ST .1 mV (each beat)
ST change (-) : Delta ST < 0.1 mV (each beat)
4 Classes: ST(+)/Hypo, ST(+)/Normo, ST(-)/Hypo, ST(-)/Normo

—  Data partition: Training dataset (80%) and testing dataset (20%)
— Machine-learning algorithms: Random forest classifier, Gradient
boosting classifier.

(B) Red and blue dots indicate where individuals were tortured and

encountered for study, respectively. The size of the dots indicates  suspspiaron S06/11002 1/4781
the number of studies for which individuals reported torture or were
encountered for study. Each purple line designates a single
migratory pathway. Multiple pathways may arise from a single
study. Only those studies that listed a single encounter location and
listed locations of torture were used to generate the map, and
locations of encounters that coincided with locations of torture are
not shown. Consequently, data from 180 studies were included in muscle crushing with roller (ghotna),
loud noises, and genital trauma were clearly reported only for men.

[
2574585
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604 individuals (13 350 men, 5610 women,
and 84 644 unspecified) were analyzed.
Torture was reported for 105 countries; 21
methods accounted for 84%of all reported
methods and 10 methods accounted for
78%of all physical tortures. The top 3
methods were beating or blunt-force trauma
(reported in 208 studies and 59 countries;
average frequency, 62.4%; 95%Cl, 57.7%-
67.1%), electrical torture (reported in 114
studies and 28 countries; average frequency,
17.2%; 95%Cl, 15.0%-19.4%), and starvation
or dehydration (reported in 65 studies in 26
countries; average frequency, 12.7%; 95%Cl,
10.2%-15.2%).

The findings of this study suggest that torture

remains wi Although i

°‘ torture methods exist, a limited number

13 i
Congiional RO 1)

Aforest plot depicts the conditional odds ratios (ORs) and 95%Cls for the torture methods ~ 2ccount for the vast majority of reported
that were reported more frequently for 1 gender. For every listed torture method, P < .006.
Torture methods that were applied to only 1 gender had infinite odds ratios and are not
included: female genital mutiiation or cutting was reported only for women; gunshot,

ivation of medical care, torture,

tortures. So that targeted therapies may be
developed, additional investigation is needed
to better elucidate the sequelae associated
with the most common torture methods,
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Hypothesis

We hypothesize that machine learning algorithms can detect changes in
ECG during ischemic episodes associated with prolonged hypotension.
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Figure 2: Receiver operating characteristics curve of each class using ML models for the test dataset.
(2) ROC curve of Random forest classifier, (b) ROC curve of Gradient boosting classifier

described here.
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Results

— The accuracy of the 4-class model was 96% and 79% using
Random forest and Gradient boosting classifier, respectively.
SHAP plots shows the contributions of ECG fiducial features in
classifying ischemic events in ML models with T-wave delta, S-
wave delta, and wave durations having the greatest importance.

ML Model Accuracy Precision Recall Fl-score

Random forest 0.96 0.96 0.96 0.96
Gradient boosting 0.79 0.84 0.79 0.81

H
h

Hhhk

.
SR

e

Conclusions

— These results demonstrate the potential utility of ML-based
identification of ECG features in accurately identifying ischemic
episodes during prolonged hypotension.
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Il COVID-19 patient with repeated cardiac arrest
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We have recently shown in a cohort of over 1200 patients that delayed recovery of
consciousness (RoC) following mechanical ventilation and sedation in patients with
critically-il COVID-19 infection is common, often occurring without evidence of structural
neurologic injury'. Further, the delayed RoC is significantly associated with hypoxemia in a
graded fashion independent of demographics, disease severity, and sedation exposure'.
Similarly, patients with prolonged in-field anoxia associated with cardiac arrests and post-
arrest coma can have delayed RoC long after withdrawal of sedative agents, suggesting a
potential common underlying mechanism between these conditions.

Ata neuronal evel, thelate recovering post-arrest patirts uniformly exhibited burst

BSP) o phy (EEG), with RoC occurring long after
EEG activity slowly “estored Moreover, an increasing intra-burst peak frequency within
the theta range (~4-7 Hz) during BSP was associated with recovery? However, no prior
evidence links similar neurophysiological changes to brief hypoxic insults as seen in
our COVID-19 cohort, nor how they may correlate with the time course of neuronal and
behavioral recovery in this population.

We present a patient with both critically-ill COVID and short cardiac arrests occuring
in a monitored setting while oxygenated on mechanical ventilation with 26 days of

EEG monitoring, providing a unique window on the possible connection across these
phenomena. We examine the detailed evolution of his hospital course, including increased
metaoblic stress from severe COVID-19 infection, bouts of intermittently severe hypoxemia
(Pa0, < 55 mmHg) and two cardiac arrests (with recovery of spontaneous circulation
(ROSC) at 2 and 6 min), all in the setting of prolonged GABA-mediated sedation.

Methodology

This study was approved by the Institutional Review Board (IRB 20-08022490) using data
from the Weill Cornell Registry of SARS-COV 2 Patients (IRB 20-03021689), Weill Cornell
COVID-19 Observational Research Cohort (IRB 20-03021681), and Weill Cornell Registry and
Biobank of Critically lll Patients (IRB 1405015116).

Patient's clinical course was reviewed using daily progress notes of primary and consult
medical teams. Other clinical variables of interest included: Pa0, values, sedation records,
Glasgow Coma Scale (GCS) component scores, CT/MRI neuroimaging, and EEG data.

Sedation exposure. Bolus and infusion administration doses were extracted hourly. Sedative
exposure was estimated by applying a half-iife function to each hourly dose and applying
a recency-weighted sum of weight-adjusted doses at each time point. Half-lives used:
midazolam 150 minutes, propofol 40 minutes, dexmedetomidine 120 minutes, ketamine 150
minutes, fentanyl 360 minutes, rocuronium 80 minutes. Exposures were averaged daily and
normalized to maximum sedative dose for visualization,

EEG composite scoring. Continuous EEGs were reviewed and scored on a qualitative scale
(0-11; higher scores being more normal) encompassing: continuity (2 points), best rhythm (2
points), reactivity/variability (1 point), state changes (1 point), symmetry/focality (3 points),
and seizure/discharges (2 points).

EEG spectral analysis. Raw 10-20 continuous EEG data were recorded at 256 Hz. Data were

downsampled to 128 Hz, band-pass filtered from 0.7-70 Hz with a notch filter at 60 Hz, and
aHjorth Laplacian was applied to each channel. For each day, 2-3 hour long EEG segments
containing burst suppression or burst attenuation were exported. Burst activity was parsed

Hospital course reflects several metabolic insults and delayed
recovery of consciousness without evidence of structural neurologic
injury
Presentation: A 68 year-old man with history of hypertension, diabetes, atrial fibrillation,
chronic anemia (baseline Hb 8) and COVID-19 infection (~1 week before admission)
admitted for acute hypoxemic respiratory failure (SpO, 83% on room air) and atrial
fibrillation with rapid ventricular response in March 2020, Patient noted to have a
tracheostomy in 2010 following an elective cholecystectomy.

Intra-burst spectral EEG content comports with a favorable
neurologic outcome, consistent with cardiac arrest data

A Power Spectral Density - Channel Pz
Figure 2. Evolution of
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« Patient intermittently following commands until second cardiac arrest, then not again for
remainder of hospital course (44 days following cessation of sedative agents)

«CT and MRI head imaging repeatedly negative for any structural neurologic injury

« Patient became comatose (GCS 3) shortly after initiating midazolam sedation

« EEG records show an abrupt shift from organized (alpha/beta) background activity into BSP, with
gradual restoration of background activity prior to discharge

« Per medical records at a subsequent admission 49 days later, patient was noted to have
returned to near his cognitive baseline, recognizing himself and having discussions with his
family over video chat for hours

rectangle denotes alpha band.
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Figure 2C: normalized weighted
sedation exposure (WSE) for
midazolam.
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« Initial EEG reveals intra-burst alpha/beta organization in the presence of low-level midazolam
administration

« EEG shifts to a theta-dominant rhythm with increasing midazolam exposure

« Dominant theta frequency increases over course of BSP. acuvny, consistent with patients
with followi

« Theta frequency lowered muuwmg prulunged high midazolam exposure and recovering
with lowering of sedation

Conclusion/Future Directions

Taken together, our case presents evidence for the hypothesis that hypoxia/anoxia and
marked increase in GABAergic tone can trigger a global suppression of brain activity and
late recovery of neurological function. Moreover, spectral analysis of burst suppression
periods reveal a consistent signature linked to favorable outcomes after prolonged coma
and recovery of neurological function multiple weeks after sedation cessation. Our results
thus bridge the prior findings in out-of-hospital cardiac arrest coma to a broader range
of metabolic insults. As has been further postulated®, delayed RoC in COVID may refiect
an unmasking of neural protective strategies in the setting of hypoxemic injury that is
conserved across species; our findings of BSP show consistency with EEG data from
anoxia-tolerant vertebrates. Further studies are needed to more rigorously model the
relative contributions and interactions of each insult (e.g,, hypoxemia, anoxia, sedation) at
both patient and population levels.
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Background Figure 1: Example Waveforms

A ification of respi y may
permit early identification of pathological states or enable
sorting patients into categories of distinct respiratory
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Bellows Waveforms, Volunteer 3 Bellows Waveforms, Volunteer 8

— Mean

Figure 2: Archetype Waveforms

Archetype Navigator Waveforms

The for two (1and 3)
were highly regular and more variable for the others
(Figures 1 and 3). In comparing the variation among
nav|gator and bellows waveforms, there was no statistically

for 5 the bellows
waveforms were more variable for 4 volunteers, and the
navigator waveforms were more variable for one volunteer
(Figure 3). Consequently, it was more common to observe
a higher degree of variability in the shapes of the individual
bellows cycles than in the shapes of the individual
navigator cycles.

and distinguishing between normal and abnormal states
have been advanced previously [1-3]. Obtaining an
accurate capnogram often requires intubation or wearing an
uncomfortable device on the face. A variety of non-invasive
tools for monitoring patients’ breathing have recently been
developed, including stretch sensors worn over the chest or
abdomen [4]. Here we undertake an analysis of the
variation in respiratory motion among healthy volunteers
measured by a stretch sensor and compared to a measure
of internal respiratory motion.

Ten healthy in this IRB-approved
study. During 4DMRI scans, a bellows placed on lhe
subjects’ upper external
motion while an MR navigator interrogated the position ol
1he left dlaphragm 's dome to concurrently acquire the

I y ten minutes of
data were obtained for each subjectv

Phase (rad) Phase (rad)

Navigator Waveforms, Volunteer 3

Phase (rad)

NeugatorWaueorms, Volrteer & Archetype Belows Waveforms.

The were between
every pair of archetype bellows waveforms and every pair

of navigator . The cross-
correlation between pairs of navigator waveforms was more
often greater than that between pairs of archetype bellows
waveforms (26 out of 45 pairs compared to 19 out of 45),
indicating greater variation in the bellows waveforms
between volunteers (Figure 4).

Conclusions

Arelative degree of similarity was found for the average
respiratory cycles among the ten healthy volunteers in this
study. Nevertheless, some differences were seen between
the navigator and bellows archetypes, namely there was
slightly greater variation among the bellows archetypes
compared to the navigator archetypes, the latter of which
provide ground truth. In using non-invasive devices to
measure respiratory motion, care must be taken to
understand the variation that is added by the measuring
apparatus.
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United States rural residence is associated with increased acute maternal end-organ injury or mortality after birth: . -
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INTRODUCTION DISCUSSION

Although it has been proposed and attempted for treating patients, Predicted respiratory motion for initial scan Predicted respiratory motion for scan 30min later « Within the same 4DMRI scan and in a subsequent scan 30 minutes later, the
respiratory-gated radiotherapy (RGRT) has not been widely used in —Predicted — Actual —Predicted — Actual LSTM-DL method accurately predicts the motion of the diaphragm for all five
radiotherapy clinics: To date, real-time external indicators cannot subjects (Figure 1).

B win o Sashed eatndwrtons. g o por " * The predicted waveforms ahieve poity-pont colatons of 083 or greater
inaccuracies, correlation-based, intra-fractional motion prediction for all scans (Table 1), values that almost always exceed the enhanced

models requit frequent radiographic imaging to ensure the target correlation achieved by the phase-shift—correction model.

is within the beam, precluding widespread application of these
models for ciiical purposes.

o

o

For the scans containing the training data, the LSTM-DL algorithm accurately
predicts the locations of peaks in the respiratory waveform to within 0.14 +0.07
seconds on average, and to within 0.15  0.05 seconds on average for the
subsequent scans performed 30 minutes later. Moreover, the average erfor in
locating the waveform's peaks never exceeded 0.25 seconds.

With the recent advances in deep learing (DL) and its applications
in radiotherapy—including image segmentation and image modality
conversion—many DL algorithms have been developed and tested,
such as U-net-based convolution neural networks. The long short-
term—memory (LSTM) algorithm has been thoroughly investigated
in computer-vision research for automatic driving, including single-
point forecasting in the immediate future and mult-point to mult-
point learning and prediction [1-3]

o
o

+ The LSTM-DL algorithm also predicted the locations of troughs in the
respiratory waveform to within 0.25 + 0.08 seconds on average in the first scan
and to within 0.30 £ 0.27 seconds on average in the second scan. Owing to the
shapes of the waveforms, locating the respiratory waveforms'troughs is
expected to be less accurate than locating the peaks.

AIM : | . CONCLUSION

To develop a deep leaming (DL) model that accurately predicts *+ The LSTM-DL method accurately predicts the mofion of ntemal rgans from
piratory motion from using a long- data, and the model's accuracy is comparable or superior to

short-term memory (LSTM) algorithm and to assess the model's 25 50 7 100 150 175 10 15 20 that of a physical model.

stability over 30 minutes. Time (s) Time (s)

Normalized amplitude
o
s

Normalized amplitude

o

Before clinical applications in radiotherapy can be developed from LSTM-DL

Figure 1. An example of the actual (red) diaphragm motion and the waveform predicted by the LSTM-DL algorithm (blue) for the scan containing the ;:g"[g‘""g’”‘zn’:l"g‘:;‘ﬁ;"i{ L ore ata o reauired. especially wih regard to
METHODS training data (left) and for a scan of the same subject 30 minutes later (right). Although errors exist between the actual and predicted heights of the

waveform's peaks and troughs, the LSTM-DL algorithm accurately predicts the temporal locations of the peas and troughs.
A7 n-house MatLab program was developed vith the LSTM-DL ACKNOWLEDGEMENTS
aigortm to buid and esta pecicton mode. Five vounteer subjects
paricipated i this IRB-approved 4DMRI sucy and concarrent extemal | [ 0 ato LsTha Fsc .
‘and intemal motion waveforms were acquired during the 4DMRI scar 2670 072010 0922001 0051001 0212005 % 099:000 0962001 . 0.13:002 This study is in part supported by the NIH (US4CA137788). The authors thank
using bl a bellows on he upper abdomen and an MR navigalor al e 357 odoroil o9rs001 002005 i6:00 Gors001 095+001 G100 partcipating volunteers and Philips Healthcare for technical suppor
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B
M

.0 003:010 0972001 018t 029:002 . 0961002070009 0. 020001 REFERENCES
before he same subject was scanned again 4924 0662013 081:005 082% Gzsa0s 036008 050:005 0642031 078084

fean 3294 0474027 0902007 080$008 014007 025008 148 0514026 093:007 082:014 0152005 0302027

For each subject, approximately 50% of only the first scan’s data was.
el et he acoracy of i e wavelorms. Spechealy. e Table 1. Correlation enhancement achieved by the LSTM-DL model and efor in locating waveforms' peaks and troughs. Ori: Correlation between the
tual and pr Juated by original bellows and navigator waveforms. LSTM: Correlation between the actual navigator waveform and the waveform predicted by the LSTM-DL 2“‘“““' 085010.
measuring the point-by-point correlation and by calculating the . algorithm (averaged over the five replicates for the best set of training parameters. Phase-shift corrected (PSC): Correlation between the navigator and [2]Wang G, Li Z, Li G, et al. Real-time liver tracking algorithm based on LSTM and SVR networks.
sg’;‘ggﬁlmg" the actual and predicted locations of the waveforms' bellows waveforms after correcting their waveforms. Scan 1 contained the data used for training the LSTM-DL model for each subject. The correlation for use in surface-guided radiation therapy. Radiat Oncol. 2021;16(1):13.
between the actual waveform and the waveform predicted by the LSTM-DL algorithm almost always exceeded that achieved by the PSC method. ApPlYing | | (4 vex 11
g ofanog paratrs wrs v s o s o the trained model to the second scan generated predicted waveforms that correlated strongly with the actual waveforms as measured by point-by-p ung Cancer Fronters in
LSTM-DL algoriihen, e correlation and by comparing the locations of the actual and predicted peaks and troughs in the respiratory waveforms. For the average error in the peaks’ ‘oncology. 2022;12:898771
he bost setof training parameters were dentified for sach volunteer. The | | @nd troughs’ location, an average was first taken over all of the identified peaks or troughs, and a subsequent average was then taken over the five
results for ony the best training parameters are presented. The replicates for the best set of training parameters. Because the troughs of the waveforms are usually broader than the peaks, we expect larger errors in
TM-DL aigorithm a identifying the temporal locations of troughs. Indeed, for every volunteer the error in locating the waveform’s troughs is greater than that for the waveform’s
belows and navigator vaveforms peaks
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Introduction

Acute kidney injury (AKI) after cardiac surgery is associated with

increased mortality. Optimizing hemodynamics is imperative. The

{ ular pressure 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.! 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.

Study Design

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 F Pr Pressure F )/ (Pr i
Pressure Parameter)]. Percent deficit was determined for MPP across
postoperative days 0-4 (POD 0-4).

Study Design (cont.)

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.

Table 1: Baseline Characteristics

Al Patients | AKI NoAKI
207 (83.3%) 42 (1657%)

‘Number of Patients

(% of total)
Age [E¥1) 10

Male 139 (67.15%) 33(78.57%)
56 ofgroup)

Creatinine 058 114
.72 YY)
11(530%) 3(7.14%)

| (% of group)

CPB Time 11650 13514

CABG +Valve 29(14.01%) 11(26.19%)
of

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.

Figure 1: MPP Deficit Across Postoperative Days 0

Post-Operative 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 AKl in chronically hypertensive patients.®
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.
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An artificial intelligence-powered, patient-centric digital
tool for self-management of chronic pain: A prospective,
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Conclusion

e The Paindrainer™ digital device, powered by a neural network, improved daily function and or reduced
pain interference in 72.5% of chronic back and neck pain patients over a 12-week period.

e Secondary outcomes, including anxiety, depression, and pain intensity, pain catastrophizing also impro-

ved significantly.

e The 360° patient-centric pain management tool could potentially revolutionize chronic pain care, offering
effective individualized, accessible, and cost-effective solutions.

Introduction

Results

Chronic pain, impacting quality of life for millions worldwide, poses a substantial
public health problem with extensive societal and economic consequences. Ac-
cess to effective treatments is limited, driving innovative solutions. Personalized,
patient-centric approaches are crucial in addressing the multifaceted nature of
chronic pain, where the newly developed Paindrainer™ tool offers an innovati-
ve solution to pain management. The present study explores the efficacy of an
neural network-driven digital tool, Paindrainer™, grounded in acceptance and
commitment therapy, designed to empower individuals in controlling and mana-
ging chronic pain.

Method

Paindrainer™ analyze the relationship between the individual user’s daily acti-
vities and their experienced pain level. For a patient to take control of their pain,
activities and pain levels are processed by the proprietary neural network. Since
the human brain can only process around four parameters at a given time! and
daily activities and combination thereof are many more, finding the right activity
balance is difficult for patients. Inaccurate conclusions lead to problems, such
as fear avoidance and catastrophizing or even hyperactivity. A digital device,
using artificial intelligence can quantify and decipher the relationship of all daily
activities and coach the patients to maximize their desired activities, guide in
gradual behavior changes, without causing undesirable high pain levels.

o Study Design: Prospective, multicen-
ter, single-arm, open-label study.

e Participants: Chronic back and neck
pain patients (n=43) at Newton-Wel-
lesley Hospital and New York-Presby-
terian/Weill Cornell Medical Center.

e Inclusion Criteria: Age > 18, > 3 months
of low back or neck pain.

o Intervention: 12 weeks regular use of
the digital platform Paindrainer™

e Outcome Measurments:

e Primary outcome - Pain interference
measured by PROMIS 6a

e Secondary outcomes - Physical func-
tion 10a, anxiety 4a, depression 4a,
pain intensity, pain catastrophizing,
and Chronic Pain Acceptance ques-
tionnaire.

Figure 1: Layout of the Paindrainer Tool and its Functions, Includ-
ing the Diary, Activity Logging, and the “Shape your day” plan-
ning feature. Users can calculate the optimal activity balance ata

designated pain level or view the expected pain level after com-
pleting a predefined set of activities.
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Primary Outcome: Significant decrease in pain interference at 6 weeks (p<0.0001)
and 12 weeks (p=0.020). About 60% of subjects achieved meaningful improve-
ment in Pain Interference, above MID of 2.4.

Secondary Outcomes: Significant improvement in physical function (p=0.0008),
anxiety (p=0.0001), and pain intensity (p<0.05). Improvements exceeded mini-
mal important differences.

A decrease in T-score for PROMIS depression 4a above MID was observed in all
subjects (p=0.003) with a baseline score above 55.

Work Capacity: Around 50% of subjects increased daily work capacity by over
an hour, and up to 4 hours.

Figure 2. A; Clinical significant change in PROMIS Pain Interfer-
ence 6a from pre-treatment to week 6 and 12. B; Reduction in
T-score for responding patients (MID < 2.4), mean change in delta
T-score 8.5 (6w) and 7.4 (12w). ****p <0.0001, *0.016

Figure 3. A; Clinical significant change in PROMIS Depression 4a
from pre-treatment to week 6 and 12 in patient with a T-score
above 55 at start of study. Reduction in T-score for responding
patients (MID < -3.0) mean change -6.9 (6w) and -8.4 (12w)
***p=0.0010, **p= 0.003

A ® &0,

aotaTscore

Figure 4. A; Clinical significant change in PROMIS Physical func-
tion 10a from pre-treatment to week 6 and 12. B: Increase in
Delta T-score for responding patients (MID >1.9) mean average

Figure 5. Significant change in Pain Catastrophizing from base-
line to week 12, mean score at baseline 12.9 to 8.2 * p=0.024

change over MID, 5.2 (6w) and 4.7 (12w)
***p=0.0008, *** p=0.0008.

A

T
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Figure 6. A; NRS pain score at pre-treatment and 6, 12w, de-
crease in mean score from 5.6 to 4.4 at 6 weeks and to 4.1 at 12
weeks. *p=0.03; **p=0001.

B; T-score at pre-treatment and 6, 12w , using PROMIS ques-
tionnaire Pain intensity 3a. With a recorded decrease in mean
score from 50.5 to 48.0 at 6 weeks (n=30) and to 49.0 at 12
weeks (n=27) *p = 0022

Figure 7. Change in capacity to work, average increase in minutes
per day per week

1) Haford GS et 1 (2005) Psychol Sci

Paindrainer
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Introduction

When a patient suffers cardiac arrest, shorter times to
securing an airway are associated with better neurological
outcomes.! 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

Investigation Methods

Survey Conducted -
perceived barriers
to urgent airway
care and indications
for advanced
airway equipment/
personnel

Initial results -
need for non-
emergent
airway consult,

and opportunity
I l to identify
potential

difficult airway
prior to arrival

Figure 1: Fishbone Diagram

Patient not being

Inadequate information
about the indication for
intubation

“optimized" for
intubation on arrival to
room (e.g., no IV access)

Not knowing
~— where the
information about the patientts the time of
patient’s medical located intubation
history Communication and
aluation delays in
airway management

Inadequate Lack of assistance at

Page goes to
resident first and
then resident
contacts attending
separately

Not knowing who to
contact about an
airway page

/A Delay in
obtaining
necessary
equipment
4 Delay in obtaining
necessan
equipment within
Your control (e.g.,
ETT, meds,
laryngoscope)

Lack of a formal
protocol for off-the-
floor intubations

Receiving a text

instead of a page suction, vent

monitors)

e 0909090 D

Figure 2: Airway Consult Order in EMR

Inpatient Consult to Non Emergent Airway

Priority: STAT

Routine [EEEL

Consult: By Provider:
To Provider:

Which Provider Team? | WC Non Emergent Airway Consult (Contact & List)

@ Resson for Consult? |

@ Call Back Number

Comments # Ifthis is a request for an EMERGENCY ainway, please call 5-5555 or 212-585-5555.

@ Next Required X Cancel

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

Initial identified needs:

0O 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

0O 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:

0O 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
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Background

+  The reduction of preventable hospital readmissions to improve the
quality of healthcare and reduce costs has been a national priority in
recent decades:.
In the United States, the leading cause of hospital admission is
related to pregnancy and delivery, accounting for nearly 4 million
hospitalizations and costing $16.1 billion annually.
Currently, there does not exist a standardized metric for calculating
risk-adjusted readmission rates following childbirth.
Studies examining disparities in postpartum readmission by patient-
and hospital-level social risk factors are limited and/or dated.
The aim of our study was to identify patient and hospital-level
disparities in 30-day all-cause readmission following delivery
hospitalization.

Methods

+ Data source: State Inpatient Databases, Healthcare Cost and
Utilization Project, Agency for Health Research and Quality from the
states of Florida (2015-2019), Maryland (2015-2020), New York
(2015-2017), and Washington (2015-2020)

Patient-level variables of interest: race and ethnicity, primary
insurance status, median household income by ZIP code, and rural-
urban status

Hospital-level variables of interest: Black-serving delivery unit,
hospital safety-net burden

Outcome of interest: 30-day readmission rate

Generalized linear mixed models were used to estimate the effects
of individual patient- and hospital-level social risk factors on odds of
30-day readmission after controlling a priori for patient-, hospital-,
and procedure-level confounding variables.

Statistical significance was evaluated at an adjusted alpha value of
0.0019 (0.05/27) after applying the Bonferroni correction
Secondary analysis stratified by mode of delivery and anesthesia
type (NYS only)
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Background
Identification of patients who are fluid-responsive is important in the
management of those who are hemodynamically unstable
Using static measures such as CVP, does not always accurately and
reliably identify fluid responsiveness.
Several studies suggested that there is a correlation between
cardiac US measures and invasive cardiac output (CO) via
pulmonary artery catheter (PAC), and therefore point-of-care US can
be potentially used to determine fluid responsiveness in critically ill
and surgical patients.

Objective:
To determine a correlation between carotid US and PAC CO measures
in postoperative cardiac surgery patients.

Methods:
Study Design: Prospective cohort study
Patient Population: Postoperative cardiac surgery patients
Measurements: Carotid US images were obtained concurrently with
PAC CO measurements upon arrival to the ICU and 1-hour after arrival.
All measurements were obtained before and after a fluid challenge
(passive leg raise).
Fluid responsiveness by carotid US:
1) Increase in carotid blood flow by 10% after a fluid challenge (after
passive leg raise)
Increase in corrected flow time (FTc) challenge by 7 msec
(after passive leg raise)
Change in respiratory peak carotid systolic velocity by 10%
(at baseline, prior to passive leg raise)

Statistical analysis: Sample size calculation estimated that 50 patients
would have 90% power to detect a correlation of 0.59 (alpha = 0.05)
The correlation between changes in US and PAC measures was
evaluated first with Pearson’s correlation coefficients. These
associations were further tested using standardized linear regression
models in a sensitivity analysis. Agreement between carotid US fluid
responsiveness categories (outlined above) and cardiac classifications
(by 10% change) was evaluated using a weighted Cohen’s kappa.
Results are reported at an a = 0.05 significance level.

1 NewYork-

.
-I PrESbyte"an Briana Lui, BS', Elizabeth Khusid, BA', Virginia E. Tangel, MA, MSc?, Silis Y. Jiang, PhD?,
Sharon E. Abramovitz, MD?, Corrina M. Oxford, MD3, Robert S. White, MD, MS?

— NewYork-
-1 Presbyterian

Multilevel Social Determinants of Health Disparities in Postpartum
Readmissions In the United States: A Multistate Analysis 2015-2020

1

Table 1. Adjusted odds ratios for 30-day postpartum readmissions by

patient- and hospital-level social risk factors

)

14463 (41.1)
10441 (29.6)
6356 (18)
3424 (9.7)
533 (1.5)

15909 (45.2)
594 (1.7)
17378 (49.3)
863 (2.5)
472(1.3)

Private insurance

Medicare

Self-pay / No
charge

<11(0)

11376 (32.3)
(poorest)
Second quartile 8922 (25.3)
8157 (23.2)
Fourth quartile 6497 (18.4)
(richest)

265(0.8)

14,025 (39.9)
11,750 (33.4)
6,315(18)
1,666 (4.7)
995 (2.8)
422(1.2)
44

23957 (68)
10254 (29.1)
1006 (2.9)
Safety-net burden
Low burden

3411(9.7)
14055 (39.9)
17751 (50.4)
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Reference

1
1

0.97

0.

.57 1.52-1.61
.04 1.00-1.07
0.93-1.01
.85 0.78-0.93

Reference

2,
1
1
1

0.54

.13 1.95-2.32
A4 1.11-1.17
14 1.06-1.22
.06 0.97-1.16

0.08-3.90

Reference

0.

0.94

0.

0.99

.94 0.92-0.97
0.91-0.97
.86 0.83-0.89

0.87-1.14

Reference

1
1
1
1
0.
1

.07 1.04-1.12
.06 1.00-1.13
.04 0.95-1.13
.03 0.94-1.12
.88 0.79-0.99
.34 0.96-1.87

Reference

1
1

.09 1.00-1.19
14 0.93-1.40

Reference

1
1

.01 0.90-1.14
.05 0.93-1.19

<0.0001
0.035
0.403
0.539
0.034
0.081

Results

+  Our study cohort consisted of a total of 2,073,489 delivery
hospitalizations, of which 35,217 (1.7%) patients were readmitted
within 30 days post-delivery.

Patient-level results showed that after adjusting for confounders,
Black mothers had a 1.6 times greater adjusted odds of 30-day
readmission than White mothers (aOR 1.57, 95% CI 1.52-1.61).
Mothers with public insurance vs private insurance were more likely
to be readmitted: Medicare: aOR 2.13 (95% Cl 1.95-2.32), Medicaid:
aOR 1.14 (95% CI 1.11-1.17).

Compared to mothers in the poorest median income quartile, those
in the richest quartile experienced a 14% reduction in adjusted odds
of 30-day readmission (aOR 0.86, 95% ClI 0.83-0.89).

No significant associations were observed between mothers from
rural areas compared to urban areas.

Hospital-level results showed no significant associations between
30-day readmission and black-serving delivery unit and hospital
safety-net burden.

Stratified analyses showed that Black mothers were more likely than
White mothers to be readmitted within 30 days of delivery regardless
of delivery type, regardless of whether they received epidural vs no
analgesia for vaginal births, and if they received regional anesthesia
for cesarean births.

Discussion
Our study demonstrated substantial disparities in 30-day postpartum
readmission by patient-level factors, including race and ethnicity,
insurance status, and household income.
Stratified analyses suggested that Black race was the strongest
predictor of 30-day readmission following delivery.
Potential policies designed to incentivize lower maternal readmissions
may disproportionately penalize hospitals that serve vulnerable
populations.

References
1. Combs CA, Goffman D, Pettker CM: Society for Maternal-Fetal Medicine
Special : A critique of ission rate as a quality
metric. Am J Obstet Gynecol 2022; 226: B2-b9
. Baker MC, Alberti PM, Tsao TY, Fluegge K, Howland RE, Haberman M: Social
Determinants Matter For Hospital Readmission Policy: Insights From New
York City. Health Aff (Millwood) 2021; 40: 645-654
. Matthews KC, Tangel VE, Abramovitz SE, Riley LE, White RS: Disparities in
Obstetric Readmissions: A Multistate Analysis, 2007-2014. American journal
of perinatology 2022; 39: 125-133

Carotid Doppler Imaging Correlation with Pulmonary Artery

1 Depariment of Anesthesiology, Weil Cormell Medical College, New York City, NY

Catheters As A Marker For Fluid Responsiveness

James Osorio MD', Ankur Srivastava MD', Samir Sethi MD', Natalia Ivascu Girardi MD', Leonard Girardi MD?, Mario Gaudino MD?,
Brady Rippon MS, Joydeep Baidya BS', Sanya Rastogi BS', Alexandra Lopes BA', Avika Kasubhai BA' , Kane Pryor MD'

2 Department of Cardiothoracic Surgery. Weil Comel Medical College, New York Giy, NY.

Figure 1

{

Figure 2
sl Assessment
o
p,sa“':.ai&‘* e
R

One-hour Assessment

Pearson’s correlations comparing the change from pre- to post-passive leg raise in carotid
measures and change in PAC cardiac output measures.
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Associations between change in carotid measures and change in PAC cardiac output
measures from pre- to post-passive leg raise. Results are reported as standardized betas from
linear regressions with corresponding 95% confidence intervals. Model 1 reports a crude
association while Model 2 reports an association adjusted for sex, body surface area, and

disease history.

Result

+  Fifty patients who met inclusion criteria were enrolled in this study
(Figure 1)

Correlation analysis between carotid US and PAC measurement did
not show any significant association (Figure 2) However, weak
correlations between change in respiratory peak variation and both
cardiac output and cardiac index were observed. (Figure 2).

These associations were further analyzed through linear regression
models, both unadjusted and adjusted for demographics (Table 1).
No significant associations were detected between US and PAC
measurements

Carotid and cardiac PAC measures were further analyzed using
sensitivity analysis by categorizing changes from pre- to post-
passive leg raise. There was no significant agreement between any
dichotomized changes in carotid measures (-10%, +10%) and any
dichotomized changes in cardiac measures (all p >0.10 for
weighted kappa) for either assessment interval (data not shown).

Limitations:
+  Single center study
¢+ Relatively small sample size

Conclusion:

+ In this study of 50 patients, we were not able to detect a meaningful
association between changes in carotid PoCUS measures with
changes in cardiac output as measured by PAC after a passive leg
raise that served as a surrogate fluid bolus.

Additional studies with larger sample sizes are needed to evaluate
the use of PoCUS of the carotid artery as a non-invasive method to
accurately and reliably assess fluid responsiveness in postoperative
cardiac surgery patients.
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Women account for 58% of annual heart failure
related deaths. The primary objective of this
study was to externally validate the IMPACT
score and assess differences in score
performance between male and female
orthotopic heart transplant (OHT) recipients.

First time adult single OHT recipients from
2009-2018 in ISHLT registry were included. An
IMPACT score was calculated and logistic
regression models constructed for entire sample
and stratified by sex. Model discrimination was
assessed with AUROC and calibration was
assessed graphically.

For 1-yr mortality, the AUROC (95% Cl) for the
full sample was 0.59 (0.57-0.60); 0.58 (0.55-
0.61) for women; 0.59 (0.59-0.61) for men. 1-yr
mortality was 9.4% in the overall cohort, with no
difference in mortality by sex (9.0% vs 9.6%
women vs men, p=0.22).

IMPACT score exhibited poor discrimination and
calibration in the ISHLT 2009-2018 cohort overall
and by sex. There was no 1-yr mortality
difference between the sexes. This challenges
the assignment of 3 additional points for female
sex in the calculation of this score, resulting in
higher IMPACT scores for women despite
equivalent 1-yr survival with men.

Sensiliity

Sensitivity

Table 1 Baseline Characteristics of the Study Population

Variable? Study cohort Females Males P value

(N=20,921) (N=5,411) (N=15,510)

Age, years 56 (47-63) 54 (42-61) 57 (48-63)

Heart Failure
etiology

Idiopathic 7,495 (35.7%) 2,061 (38.1%) 5,414 (34.9%) <0.001

Ischemic 6,475 (32.2%) 901 (16.7%) 5,844 (37.7%) <0.001

Congenital 603 (2.9%) 230 (43%) 373 (2.4%) <0.001

Other 2,101 (10.0%) 667 (12.3%) 1,434 (9.3%) <0.001

Hypertension 6,637 (31.7%) 1,465 (27.1%) 5172 (33.4%) <0.001

Diabetes mellitus 5,747 (27.5%) 1,217 (22.5%) 4,530 (29.2%) <0.001

Creatinine
clearance,® mi/min
Dialysis

79.5 (60.8
~103.7)
492 (2.4%)

72.0 (53.9-96.1) <0.001

81.8 (63.5105.7)

109 (2.0%) 0.06

383 (2.5%)

Serum bilirubin, 0.8{0.5-1.2)
mg/dl
Mechanical
ventilation
Temporary
circulatory
support®
Ventricular assist
device

07(0.5—11)  0.65(0.4-1.0) <0.001

342 (1.6%) 86 (1.6%) 256 (1.7%) 076

569 (2.7%) 161 (3.0%) 408 (2.6%)

Early generation® 331 (1.6%) 86 (1.6%) 245 (1.6%) 0.961

Late generation® 2,721 {13.0%) 641 (11.9%) 2,080 (13.4%) 0.003

HeartMate lI/lll 6,051 (28.9%) 1,098 (203%) 4,953 (31.9%) <0.001

Intra-aortic balloon
pump
Ischemic time,
hours
*Continuous data are presented as median (interquartile range) and categoric data as number (%) of
the overall cohort, unless otherwise specified.
bBased on Cockeroft-Gault calculation: = {[140 —age (years)] X weight (kg)/[72 X plasma creatinine
(mg/dlj]} X (0.85 if fernale).

1,298 (62%) 340 (6:3%) 958 (6.2%) 0779

3.13(2.40 —3.81) 3.13 (2.38-3.82) 3.13 (2.40-3.82) 0.5511

Full sample (N=20,921) Males (N=15,510)

sensitivity

050
1 - Specificity
Area under ROC curve = 0,59 (0.58-0.61)

i '
050 025
1.- Specificity

Area uncer ROG curve = 059 (0.57-060)

'
025

Females (N=5,411)

075

050
1- Speciicty

025

Area uncer ROC curve = 0.58 (0.55-0.61)




Measuring Ascending Aortic Aneurysms with Intraoperative TEE: Validation via CMR

Lisa Q. Rong, MD, Sena Chun, MD, Hannah Agoglia BA, Pablo Villar Calle MD, Richard Thalappillil MD, Andrew Martinez BA, Aneri Patel BA, Jiwon Kim MD, Leonard N. Girardi MD,

Devereux MD, Mario Gaudino MD PhD, Jonathan W. Weinsaft MD
Department of Anesthesiol Weill Cornell dici

Introduction

New York-Presbyterian Hospital, New York, NY

For patients with ascending aortic aneurysms, aorta size plays a significant role in
risk stratifying patients and guiding clinical management. Aortic diameter is the
greatest predictor of acute aortic syndromes — dissection and rupture.

While the gold standard of measuring AA aneurysms is by CT and CMR, TEE is an
alternative aortic imaging modality that has the benefit of providing real-time

« 30 patients were included in the study - mean age 53 years old with 25 male and 5
female patients. Mean time between the preoperative CMR and surgery was 14 days.

* 73% had valve-sparing procedures, 33% had bicuspid aortic valves, and 23% had
genetically mediated aortopathies with 16.7% being Marfan’s.

TEE mean

Weill Cornell Medicine
= NewYork-Presbyterian

hard B.

Figure 4: Bland Altman analysis
of TEE and CMR derived thoracic
aortic diameters.

Absolute TEE measurements
were smaller than CMR-derived

information during surgery. diameterin
We hypothesized that TEE would be an accurate modality to measuring ascending

and ing aortic di: to CMR.

« Study population included a prospective cohort of 30 patients with ascending aortic
aneurysms undergoing surgery.

« Patients had CMR within 30 days prior to surgery. Intraoperative TEE was performed
by cardiac anesthesiologist and standard TEE views were obtained in 2D and 3D.

« Statistical Analysis: Paired t-tests were completed to compare measurement means
between the 2 imaging modalities. Pearson's correlation was performed to assess the
relationship between TEE and CMR. Bland-Altman analysis was used to determine
the bias and limits of between the

measurements. However, Bland-
Altman analysis demonstrates a
small mean difference between
the two imaging modalities -
varying from 0.04 cm at the
aortic root to 0.22 cm at the
aortic root sinus (CMR) vs. aortic
root 2D (TEE) and was less than
5% at all levels. The average
mean difference was 0.11 cm.
There were also relatively narrow
limits of agreement, ranging from
0.52 cm at the aortic root sinus
(CMR) vs. aortic root 2D (TEE) to
1.03 cm at the ascending aorta
3D (TEE) vs. 2D LAX (TEE).

Discussion/ Conclusion

We found excellent correlation between MRI measurements of the thoracic aorta

and intraoperative TEE measurements.

TEE did slightly underestimate CMR measurements; however, the mean difference

between the two measurements was small and the limits of agreement were

narrow.

This study supports the use of TEE to assist surgical decision-making on aortic

intervention in the OR in patients undergoing cardiac surgery with concurrent aortic
aortic disease by demonstrating excellent correlation in aortic diameter between MRI and

via CMR and intraoperative TEE.

TEE correlated significantly at 1

between 0.88 at the aortic [ 5 i oSk 3 2070 s AN AT R A SCASCA ST UM e for e Gt s ar gt of atirts i Thorc Pt Do o e |

arch to 0.98 at the i e E

aorta, p < 0.001 for all. e oo N Ao

were taken with a 1 I

em D
(independent
variable)

454059

[porticarch |
Mid-Descending Aorta
Aortic Root (VIRI) vs.
Aortic Root 20 (TEE)

(Ascending Aorta (MRI)
vs. Ascending LAX 2D

2524034
4455057

4394096 4274086

4674055 4544059

4674055 445057

4544059 4454057

419:086 4275086

Figure 3: Pearson’s
correlations between
intraoperative TEE and CMR-
derived thoracic aortic
diameters.

Figures 1 and 2: Representative examples of thoracic aortic diameter measurements
from intraoperative TEE (left) and CMR (right). On left in TEE A) aortic root 3D, B)
aortic root 2D, €) ascending aorta 2D, D) aortic arch 2D, E) descending in short axis,
and F) descending aorta in long axis. On right in CMR A) aortic root, B) i
aorta, C) aortic arch, D) ing aorta. All TEE

leading-edge to leading-edg ion during end diastole and before surgical i i
incision, during a hemodynamically stable point of surgery. All CMR measurements 1 s o

were taken with an inner-edge to inner-edge convention. 5 or 0. oo WGt 1.
i g ot

Perioperative Pulmonary Artery Catheter Use is Associated with
Increased In-Hospital Mortality in Cardiac Surgical Patients:

A Systematic Review and Meta-Analysis
Grant Luhmann MM?, Arnaldo Dimagli MD?, Antonino Di Franco?, Michelle Demetres MLS3, Sena Chun MD?, Lisa Q. Rong MD*

“Department of Anesthesiology, Weill Cornell Medicine, New York, NY, USA
Cardi Surgery, Weill Cornell Medicine, New York, NY, USA
3Information Technology and Services, Weill Cornell Medicine, New York, NY, USA.

Contact: Grant Luhmann gml4001@med.cornell.edu

) Weill Cornell Medicine 5 NewYork-Presbyterian

Fig. 1. PRISMA flow diagram of screened studies
Identification of studies via databases and registers.

Introduction

«  Pulmonary artery catheters (PACs) provide real-time
hemodynamic feedback e.g. PA pressure, cardiac output
and are widely used in the cardiac operating room

Records removed boforo.

Rocords idented from
Databases (n =3,567)
Registers (1= 0)

Duplate recors removed
@=11%9)

Results

2,431 records screened => 7 studies

analyzed totaling 25,853 unique patients

We hypothesized that, in patients undergoing cardiac oot excudod Fig. 2. Forest plot of odds ratios (PAC vs. no PAC) for in-hospital * 14,076 patients with PACs

surgery, PACs are associated with decreased in-hospital e mortality of cardiac surgery patients in included studies + 11,777 without PACs

mortality compared to patients who do not receive a o

IR/ E pAC NOPAC 22,927 (88.6%) underwent CABG
Study Events Total Events Total

Secondary Outcomes: length of ICU stay, cost of

hospitalization, fluid volume given, intubation time,

inotrope use, acute kidney injury (AKI), stroke,

myocardial infarction (M), and infection risk

Records removed for other
reasons (0= 0)

However, no large-scale randomized trials have been
conducted on their use in the cardiac surgical population

Rocords screened
(n=2431)

0Odds Ratio OR  95%Cl

PAC use was associated with significantly
increased in-hospital mortality (OR 1.5
95% Cl 1.12-2.20, p = 0.04)

* PAC use was also associated with
significantly increased odds of
intraoperative inotrope use, longer ICU
stay, and longer intubation time
No significant differences between
groups in fluid volume administered or
odds of postoperative MI, AKI, stroke, or
infection

=

Brown etal. (2021) 85 3519 85 3519 -
Xu etal. (2015) 6 424 5 axn —f— 120 [0.36; 3.97)
Schwannetal. (2011) 45 1273 22 1273 e 208 [1.24; 3.49]
Ramseyetal. (2000) ~ 225 8064 85 5843 - 194 [151; 250]
447 [0.40; 50.32)
170 [0.84; 3.44)
073 [0.03; 15.49]

1.00 [0.74; 1.36]

Reports exciuded (1= 18)

frckminon PAC compacalor Stewart et al. (1998) 2 61 1133
Tuman ot al. (1989) 21 537 13 887 S
Pearsonetal (1989) 2 198 0 28

reported (n = 2)
Non-cardiac surgery (n=2) Common effect model 14076 1777
Random effects model =
Heterogeneity: I = 56%, ** = 0.0850, p = 0.03
0102 051 2 5 10
Favours  Favours
PAC NOPAC

1.57 [1.32; 1.86]
157 [112; 220]

interventons (0= 1)

‘Studies included n review
n=7)

Roports ofincuded studos.
e

ystematic review and meta-analysis according to

Desigi
Preferred Reporting Items for Systematic Reviews and
Meta-Analysis (PRISMA) statement

Inclusion Criteria

* Patients undergoing cardiac surgery

Methods i

Table 1. Characteristics of included studies

[Author |vear Month/year [ROBINS-1 [Surgical |Exclusion criteria |Comparison [Statistical Adjustment
f surgery _|Bias Risk_[Population
CEZEg 2021 7.038 Retrospective 20102018 Low  CABG,single Proceduresnot  CVC Propensity matched
al. observational, Valve, CABG  lsted to the left

single-center +single valve
Prospective  N/A;9-  Serious
randomized

Discussion

In this systematic review and meta-analysis, we found that PAC use in cardiac surgery
patients was associated with significantly increased risk of in-hospital mortality.
Limitations:

* Randomized controlled trials or comparative
observational studies

* Intervention group receives PAC, comparator does not CABG, valve, Non-elective
onth CABG +valve surgical status
enroliment
13,907 Retrospective 1997 cagG
observational,
e

* In-hospital mortality is reported * Sicker patients possibly more likely to receive PACs

+ 88.6% of patients received CABG, a lower-mortality surgery
* Most studies observational, 4 out of 7 have serious risk of bias per ROBINS-I

Conclusion

PAC use was associated with significantly increased in-hospital mortality as well as
significantly increased odds of intraoperative inotrope use, longer ICU stay, and longer
intubation time. However, applicability of findings is limited as several studies had high risk
of bias and overall population had low representation of valvular procedures.

Emergentsurgical NoPAC  Multivariate
status. i

Exclusion Criteria regression
« Potential patient overlap in database studies 2,456
Analysis: RStudio
* Outcomes assessed using random-effects model and

heterogeneity assessed with I test

Retrospective  11/19%-  Low, Subjects receiving NoPAC  Propensity matched
observational, 6/2000 TeE cohorts

Retrospective  4/1996- Low-risk
observational, 10/1996 cABG
single-center
Prospective  N/A cABG
observational

/A eligbilty for CVE
CVCbased on
specific criteria
* Binary outcomes summarized as odds ratios (OR) with ETE D (S T
s S 7 . surgical status 3 levels of

95% confidence interval (CI). Continuous outcomes e
summarized as standardized mean difference (SMD) analyzed
independently
Propensity matched
cohorts

Multivariate
regression

* Bias risk assessed by 2 authors using ROBINS-I

B e i - Retrospective  6/2012-
tool? (bias can be rated low, moderate, serious, critical)

observational,  12/2012
single-center

Repeat surgery  No PAC
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Distal Aortic Biomechanics after

Transcatheter versus Surgical Aortic Valve Replacement
William Zheng', Andrew Martinez', Richard Devereux MD', Jonathan Weinsaft MD', Mario Gaudino MD",

“ Department of Anesthesiology, Weil Cornell Medicine, New York, NY 10065

Lisa Q. Rong MD'

—| NewYork-
=1 Presbyterian

Introduction
Previous studies have demonstrated similar efficacy and outcomes for
patients who undergo transcatheter aortic valve replacement (TAVR) and
surgical aortic valve replacement (SAVR), and there is an ongoing trend to
expand TAVR interventions to a younger population
However, the differential impact of these two procedures on aortic
biomechanics is not well understood. Aortic valve disease is often associated
with concurrent aortopathy, and changes in distal aortic energy propagation
after TAVR vs SAVR may affect distal aortic aneurysm growth and aortic
disease progression.
Global circumferential strain (GCS) is a well-validated measurement of arterial
stiffness and aortic biomechanics that can be derived from two-dimensional
echocardiographic images of the aorta.
This study utilized echo-derived GCS to assess changes in distal aortic
biomechanics after TAVR and SAVR
We hypothesized that TAVR would increase GCS compared to SAVR due to
the larger device footprint compared to bioprosthetic surgical valves.

Methods

40 patients undergoing TAVR and 40 patients undergoing SAVR for aortic
stenosis were included.
Transesophageal (TEE) and transthoracic (TTE) echocardiography short-axis
images of the descending aorta were captured immediately before and after
interventions
Image analysis was then performed with two-dimensional (2-D) speckle
tracking echocardiography.

e GCS was calculated as: maximum deformation of the aortic circumference
between systole and diastole

« Delta GCS was calculated as: post-procedural GCS — pre-procedural GCS

Figure 1: Figure 1
Representative TAVR pro TAVR post
example of patient o,

who underwent TAVR

and SAVR and their

preand post-

procedural aortic

strain measurements

Table 1: Descending Aortic Biomechanics Before and After Interventions

Post 3 Post
Global circumferential strain, GCS [4] |~ 4.4(33,6.3) 47p9.56) | 032 107[45,146] 17.0(6.1,208]
Puise P Corrected Strai

(é'css-m;ss"" ERCECR ] 68(55,9.2] 7.6[6.1,108) 020 136[8.6, 23.5] 26.8[106, 32.0]
| Time to Peak Strain, TTP [ms] 300 (270, 334] 195[167, 250] <0.001 315 (285, 400] 300 [280, 385]

A ArealTTP [cm/s] 13[09,19] 25[18,31] | <0001 22[15,37] 26[18,42]
Distensibility [10° mmHg'] 1501.1,20] 14011,17) 052 36[19.67] 49[14,7.6]
4 Area [em?) 04[03,06] 05[04,06] 011 09[04,1.2] 07106, 14]
Fractional Area Change [%] 9468119 10593,135] | 009 300(9.1,40.8] 329103, 57.1)
End Systolic Area [cm?] 53[4.1,59] 48[41,60] 081 46(37,56] 44[33,57)
[End Diastolic Area [cm?] 48[37.57] 43[36,54] 065 33126,49] 33125.47]

Table 2: Absolute (Delta) and Relative Percent Ghange) Diferences Sefore and Aftr nterventions
[ Overanl | T

botacesee | sostaoun | rasea o1110.1251 m
Percent_Change_GCS (Mean (SE)) _ 66(128) 537 (12.8) m

16[18,6.1] 131:05,47) 19[-2 1,14.1)

Results

Figure 2: Effect ANCOVA plots
showing A) percentage delta GCS Enectpiot ctptot
and B) percentage delta GCSIPP (%) (Aused P-rlue=sco (ausiea ovaivez0.088)

Conclusions

References




Perioperative mortality in paediatric patients: a
H Erasmus MC systematic review of risk assessment tools for use
Welll Cornell University Medical Center Rotterdam in the preoperative setting

Medl(:Ine 12th European Congress for Paediatric Anaesthesiology

Virginia E. Tangel, Stephan D. Krul, Robert Jan Stolker, Wichor M. Bramer,
Jurgen C. de Graaff, Sanne E. Hoeks | 29 September 2022

The aim of this study was to systematically describe and
compare the existing studies of patient-specific
multispecialty risk prediction scores for perioperative
mortality in pediatric populations, with the goal of guiding
clinicians on which may be most appropriate for use in
the preoperative setting.

Methods

— Asystematic literature review of published journal articles
that presented the development, extension/updating,
and/or validation of a risk score which predicted all-cause
mortality (up to 30 days postoperatively) in pediatric
patients undergoing a procedure in which anesthesia was
used. Scores needed to be applicable to surgeries in
more than one non-cardiac surgical specialty and had to
be able to be calculated by the anesthesiologist at the
time of the pre-anesthetic assessment.

Results

From 1,681 titles, 10 studies met inclusion criteria: nine
reported the development and validation of scores, and
one was an external validation of an existing score.

Seven studies used varying years of multicenter data
from the National Surgical Quality Improvement Program
(NSQIP) — Pediatric Participant Use File for development
and/or validation.

The unadjusted rate of mortality in the studies ranged
from 0.3% to 3.6%.

All models showed good discrimination upon validation
(AUC > 0.8). Most risk scores had high or unclear risks of
bias.

Conclusion

— Before any large-scale adaptation of a particular score,
prospective, fully independent external validations and
further refinement of existing scores need to occur—
especially in non-US and low-resource settings.

Table 2. Prediction model Risk Of Bias ASsessment Tool (PROBAST) results.

Risk of bias Applical Overall

Study Participants

pradcr [0 [, o parcians [Prodotor| Oueomo | Rkt sl

Table 1. Study characteristics

Development
(+/- validation)
or validation
only study?

Country | Setting/population

. NSQIP-Pediatric of
United N N
Development States African-American and
and validation white children <18

(majority) |\ o ars from 2012-2014

Development gg::: NSQIP-Pediatric from
and validation o 2012-2014
(majority)

Cooper et al. 2018

Development gtna'::: NSQIP-Pediatric from
and validation - 2012-2013
(majority)

Kraemer et al. 2016

Development gtnalt:: NSQIP-Pediatric from
and validation L 2012-2014
(majority)

Langham et al.
2015

Single pediatric
hospital for 2010-2012
for development

Development United
and validation  [States

Nasr et al. 2017

Development gtn;::: NSQIP-Pediatric from
and validation R 2012-2013
(majority)

Nasr et al. 2019

Development gtnalt:: NSQIP-Pediatric from
and validation o 2012-2016
(majority)

Rhee et al. 2013

General pediatric
surgical population
from Nationwide
Inpatient Sample &
Kids’ Inpatient
Database from 1998-
2005 & Kids' Inpatient
Database 2006 for 1st
validation. 2
validation is CA data
from 2005-2007.

Development  [United
and validation  [States

L1 Terui et al. 2020

National Clinical
Database (national
registry) for 12 major
surgical procedures
from 2015. Records
from 2016 from same
dataset are validation.

Development
and validation

I Valencia et al. 2019

All noncardiac
surgical encounters
from July 2017-July
2018 at a single
pediatric hospital

United

Validation only States

Akbilgic etal 2018a|  + + - o -

Akbilgic etal. 2018b|  + ? + ?

Cooper et al. 2018

Kraemer et al. 2016

Langham et .
2015

Nasr et al. 2017

Nasr et al. 2019

Rhee etal. 2013

Terui et al. 2020

Valencia et al. 2019

“+" indicates low risk of bias/low concern regarding applicability; *~" indicates high fisk of bias/high concer regarding applicabilty; and 7"
indicates unclear risk of biaslunclear concern regarding applicabilly.

Figure 1. Frequently occurring predictors in final models
(of model development studies only)

Y axis: N development studies in which predictor appears
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. Table 1: Gender di i i Figure 1: Trend of percentage and number of women authors per . .
Introduction o O o guideline over time from 2016-2020 Statistical analysis
+ Women continue to be underrepresented in Regon i i s P for trend= 0.593 for trend by actual number & 0.830 for trend by percent « Descriptive ana!ysgs were.performed to lcompare men- and
anesthesiology, disproportionately in academic e women-led guldglmes. Luneqr regression was used to
and leadership roles. This study assessed [Jourmalname () | Anaesthesis | 8(557] | 163 explore changes in the proportion of women authors through

published guidelines in leading anesthesia i B i R the study period as well as domain 3 score, mean overall
journals over the past 5 years, evaluating Bitsh loumal of | 0.0 | 169 _ rating, and mean overall score.
differences in women-led vs men-led guidelines Canadian Journal
in terms of author gender, quality and number. R
We hypothesized that anesthesia guidelines profns
would be (1) predominately men-led (2) women- |10 | 0w 1ol €
led guidelines would have a higher % of women L e sy — unidentifiable first author gender.
5 in Medicne « 255 of 1052 (24%) of authors were women, and women-led
authors and (3) women-led guidelines and Cardac [ i3 | 000 | ideli . first auth ted 12 out of 50
guidelines with a higher percentage of women o gzu‘lto/emes (I'"e' vfs"r,en = T)T 100 feprssents CRiC
authors would be associated with higher quality. ain (24%) overall guidelines. (Table 1)
= e T —Eighteen percent (9/50) of guidelines had all-men authors,
1001 oo | s and a majority (26/50, 52%) had less than one-third
e souo, 10| 7 women authors.
Methods 2000,08 | 2540 ,; 2 —There was a significantly higher proportion of women
" q Y=o authors in women-led vs. men-led guidelines, (0.39 [0.32,
Selection of journals and guidelines: = B [
el AEle o TR 0.73] vs 0.20 [0.08, 0.40], p=0.012. (Table 1)
« All clinical practice guidelines published in the top . 7;[[:,;1] 3L Figure 2: Assessment of trend of overall score from 2016-2020 For quality, there was no significant difference in the overall

g:? anefm:ma‘ Jtoumlals WT? ‘dtem‘fz‘%:' g‘gozo otios | Bsies 00020 vt R Overlscore avog women ot autorsdppers rating or objective quality of women vs men-led guidelines.
arivate Analytics Impact Factor ( - ) omtr T o S [ Bl [ B | o7 (ploruend=00en (Ploruend=o27) —There was a significant increase in the overall rating of all
« Fifty-one guidelines were included for author, > [20167) | 17 (04 the guidelines over time (p=0.010), driven by the increase
3 ot
gender, and quality analysis using Appraisal of — om0 263 in overall rating among men-led guidelines, p=0.002.
) Ve 30671 | 17 o - . .
Guidelines for Research & Evaluation (AGREE) Il Ve with e || soeEg) —The overall score of guidelines did not increase over time;
instrument. [Objeciv Figh qualiy® | [ | see e on | however, they increased in men-led but not women-led
Extraction of Data and Guideline Classification: - guidelines (p=0.020 and 0.827, respectively). (Figure 2)
« Data extracted: Year of publication, Altmetric _ !
score, number of citations, origin of first author, References Ot smrg et s o
origin of affiliations for all authors, number and 1. Institute of Medicine Committee on Standards for Developing Trustworthy Clinical Practice G. Critical Practice Guidelines We Can | Conclusions
gender of authors, and appraisal tool used. Trust. In: Graham R, Mancher M, Miller Wolman D, Greenfield s, Steinberg E, eds. National Academie: F . - There is a substantial disparity in the number of women
o o . O'Shaughnessy SM, Lee JY, Rong LQ, et al. Quality of recent clinical practice guidelines in anaesthesia publications using the - " o o .
We defined women-led as guidelines with a ppraissl of Guidelnes for Research and Evalation Il mstrument. Br ) Anaesth. Apr 2022,126(4)655.665 leading and contributing to guidelines which has not
woman first-author and assumed that the first d0i:10.1016/}6j2.2021.11.037 Y improved over time.
author was chair of the guideline committee Rai D, Tahir MW, Waheed SH, et al. National Trends of Sex Dispariy in the American College of Cardiology/American Heart o ¥ i i
or was chaitofthe quidline commitiee e e e reslE e T T e
and/or the most influential author in the guideline. d0i:10.161/circoutcomes.120.007578 « There was no difference in quality of guidelines by gender.

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

369 | 163 | 263

s | s | 1e6en Results
126 + 50/51 guidelines were included: one excluded due to

The Development and Analysis of a Chronic Pain & Multidisciplinary Spine Outcomes Registry . -
Primary Investigator: Lisa R. Witkin, MD, MS. @ Weill Cornell Medicine

Department of Anesthesiology 15t Research Exposition | October 31, 2023 _; NewYork.Presbyterian
Cohort Selection Mixed Model GLMM Results with Missing Indicators

Pain Severity ]
[Chamacteristie ————— Ectmate 9% Gl pvalue | Results and Conclusions
Sex

Investigators:
(project-specific Pls are represented in bold) 10,759 m':ztﬁ (Osormleled Psgga ICSG'::_' NPS e o - The Spine Center sees patients with high impact chronic pain,
) ) °'| ot enge gu“”;'yeyil loast onm)'" Wissing 0@ 2718 070 as defined by severe pain intensity, with moderate pain

Lisa R. Witkin, MD, MS. Jacky Choi, MPH. T — — interference and impairment of physical functioning

Jessica Kim, MS. Abbey Gilman, BS. Silis Jiang, l Black or African American 048 005 091 ___0.030 « The longitudinal analysis of the radiculopathy cohort suggests

: Other 045 005,066 0016
PhD. Abha Kasubhai, BA. Jonathan Tobin, PhD Missi 015 020051 040 that several key factors are associated with worse outcomes,

041 026 11 025 . .
including:
10,302 patients (Had at least one primary

N : ’ N = — — any level of sleep interference, and any level of depression or anxiety
diagnosis up to 30 days before earliest survey = —— on PROMIS scales
T

i F
completion date) -0 ~10.088 — several lifestyle, including smoking and BMI
l plne ~ sociodemographic factors, such as being female, or Black/African

[ Missing
Tobacco Use.
lever Smoker

Background
007.073 0018 American, or Asian race

Pain treatments should be selected according to e i 4 .
patients’ response to therapy, yet these outcomes are 0.15,0.97 __0.010 « This work begins to explore predictors of poor outcomes that
often not objectively measured. It is imperative to 10,069 patients (Had at valid diagnosis as O ""mw 5114 026 highlight an opportunity for an intervention targeting modifiable
measure not just pain severity, but also the impact of earliest primary diagnosis up to 30 days before [ VGG NEUROTOGY SPIRE CERTER — risk factors
chronic pain on overall functioning and health-related earliest survey completion date) mxg 2,5?:."&%“#‘&?.’?‘2.5 CENTER E :g gg ggg ﬂg « Identification of health disparities with respect to gender and
quality of life (HrQoL). An electronic new patient [ WCMC REHAB MEDICINESPINECENTER 07 -078.043 057 | race/ethnicity, which require further research
questionnaire and patient reported outcomes (PRO) PROMIS Pain Interference « Ultimately, the goal is to improve chronic pain treatments, and
Characteristic Estimate 95% CI'__p-value o -

management cinics 201058 Weil Comell Medica Distribution of Baseline Pain Severity Scores  [28 = rodce b, uichwouk el i sgicant st savinge

i i Obese 027,32 0.021 .
iigﬁggggﬁ)ﬁ:gﬂz‘?Ee";:“;“i‘;‘:a'l?:,“:in R - ; Oy Cloe o « Given the aging population and the setting of the ongoing opioid
Patient Reported Outcomes Measurement Information V! \/ R:,g,f,,ww 2139 epi‘demic. precision treatme.nt of chronic Pafn will match the
System (PROMIS) is a psychometrically-validated Al e — optimal treatments with patient characteristics to produce the
dynamic tool to measure generic HrQoL outcomes Z 3 \ H oo o Al 052,30 017 best outcomes.
from the patient perspective based on physical, social, A 3 ‘
mental, and global health domains. The objective of g R — 059,62 0015, Citations
this research is to characterize the patient populations \ P WEMC NEUROTOGY SPINE CERTER Relieving P

that present to our multidisciplinary spine center for / N oS SoE CENTER 23 EEE
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Multicenter Perioperative Outcomes Group (MPOG)

Local MPOG Leadership: Hugh Hemmings, MD, PhD. Patricia Mack, MD. Kane Pryor, MD. Zachary Turnbull, MD,

MBA, MS.

Department of Anesthesiology 15" Research Exposition | October 31,2023

Investigators:

Hugh Hemmings, MD, PhD. Kane Pryor,
MD. Lisa Rong, MD. Virginia Tangel, MA,
MSc. Zachary Turnbull, MD, MBA, MS.
Robert White MS.

Background

The Multicenter Perioperative Outcomes
Group (MPOG [http://mpog.org
founded 2008) is a perioperative
registry of anesthesia care electronic
health records from institutions located
in the U.S and the Netherlands for
surgical and diagnostic procedures. It
contains over 24 million cases and 408
million medication records. The overall
purpose of the database is to create a
resource for clinical researchers to
investigate outcomes following surgery.
MPOG uses electronic health record
and administrative data to analyze the
interplay between patient comorbidities,
surgical procedure, perioperative care,
interventions, and postoperative
outcomes. Researchers are able to
query the database using standard
database methods, and access enough
patient records to identify trends that
are not visible in single institutions.

Updates

E
Research

The goal of MPOG research is to accelerate
outcomes research, investigate perioperative
adverse events and publish in high impact
journals to advance knowledge and improve
patient care.

Quality

Our goal is to improve the care of patients

undergoing anesthesia by reducing

unexplained variation in practice and

ing with

to

define best practices.

Participants

Before the end of
2023, NYP Brooklyn
Methodist Hospital
will be added as a
participant to the
MPOG database and
will be contributing
their perioperative
data for quality
assurance purposes.
This is currently in the
legal contracting
phase.

There are currently 71
consortiums that contribute to
the MPOG database. Here are a
few listed below:

* Weill Cornell Medicine
University of Michigan _—
Columbia University Hesieng
Stanford
Johns Hopkins
NYU Langone University
Duke University
Yale University
Vanderbilt University
Dartmouth College
Memorial Sloan Kettering
Hospital
University of Pennsylvania

Health-

W Medicine

@ Weill Cornell Medicine
= NewYork-Presbyterian

Current Projects in Progress

All of the current studies below are using the MPOG

database to explore research questions:

« Virginia’s study: define reference ranges for intraoperative
hemodynamic measures for healthy pediatric patients
undergoing non-cardiac surgery.

» Dr. Rong’s study: describe benzodiazepine use and
sources of variation during non-operating room cardiac
procedures across patients, clinicians, and institutions.

« Dr. Pryor’s study: determine (i) whether patients
undergoing (a) major inpatient surgery, (b) minor inpatient
surgery, or (c) outpatient surgery have a superior quality of
recovery after INVA or TIVA and (ii) whether TIVA confers
no more than a small (0.2%) increased risk of
intraoperative awareness than INVA.

« Dr. White’s study: examine if patient race/ethnicity is
associated with the type of anesthesia (general or
regional) administered in cesarean deliveries.

Project Intake

If you would like to use the MPOG database

to answer research questions, please scan the QR code
to put in a data request with the Center

of Perioperative Outcomes (CPO)
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BACKGROUND Figure 1: Engineering a TREK1/FRB Fusion
Tandem pore domain (K2P) potassium channels play a crucial
role in modulating cellular resting membrane potential, thereby

controlling cellular excitability. TREK1, a member of the
mechanosensitive K2P subfamily, is modulated by a wide array of
stimuli that include heat, stretch, pH, and volatile anesthetics, but
TREKT1 lacks specific and high affinity pharmacological modulators.

METHODS

In this study, we leveraged the high affinity binding of the

immunomodulatory drug Rapamycin to the FKBP Rapamycin

Binding (FRB) domain of mTOR, bioengineer a TREK1/FRB fusion

protein sensitive to rapamycin. We designed multiple unique fusion

constructs by inserting the FRB protein into the TM2/TM3 loop of

TREK1 at a variety of alternative fusion sites. We then determined

the functional behavior of these TREK1/FRB fusion proteins via

two-electrode voltage clamp (TEVC) electrophysiology, 4 W:zo{,'pm
characterizing the sensitivity of the TREK1/FRB fusions to gating

by temperature. FRB

Figure 2: Functional characterization of alternative TREK1/FRB fusions by Figure 3: Rapamycin activates the engineered
two electrode voltage clamp electrophysiology TREK1/FRB fusion K2P channels
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Discussion
Nearly all of the TREK1/FRB fusions yielded functional potassium channels, though altering the FRB fusion site led to varied basal channel activities and
temperature sensitivities. Application of rapamycin to this panel of TREK1/FRB channels resulted in up to15-fold potentiation of TREK1 activity in the most
sensitive fusion construct, with dose response studies demonstrating EC50 values as low as 63 nanomolar. By introducing a well characterized T2098L
mutation into the FRB portion of the TREK1/FRB fusion protein, we were also able to activate the TREK1/FRB channel using an analog of rapamycin
(AP21967) that lacks the immunomodulary activity of rapamycin.

CONCLUSION Funding @Nms

This work yields a highly specific genetically encodable tool that can KOBGM132781
specifically activate the TREK1 channel for future in-vivo physiological studies. R01GM145918




High-Resolution (3.3 A) Cryo-EM 3D model

» Weill Cornell — NewYork- of the TASK-1 K2P Channel
Med|C|ne | Presbyte"an Anesthesiology Research Exposition 2023

Background

Potassium (K+) channels are pivotal in regulating cellular electrical
activity, with K2P (Two-Pore Domain Potassium) channels standing out
for their distinctive structure and functional properties, contributing
significantly to the maintenance of resting membrane potential and
cellular excitability across various tissues [1].

Among the K2P channels, the TASK (TWIK-related acid-sensitive K+)
family is notable for its extracellular pH sensitivity and is expressed
widely in tissues, underscoring their broad physiological significance [2].
TASK-1, a member of this family, is particularly intriguing due to its
influence on the resting membrane potential of excitable cells, such as
its role in neuronal excitability, cardiac action potential duration, and
renal acid-base regulation [3]

Beyond their fundamental roles, dysregulation of TASK-1 channels has
been implicated in health conditions such as atrial fibrillation (AF), where
altered atrial K+ currents mediated by TASK-1 channels may create a
substrate for AF [4]. In pulmonary arterial hypertension (PAH), changes
in TASK-1 channel expression and activity are associated with the
pathophysiology of the condition, potentially increasing pulmonary
vascular tone and contributing to the development of PAH [5]. In a
broader context, TASK-1 channels have also been linked to pain
sensation, with studies suggesting their role in influencing pain
perception, thereby offering new avenues for the development of pain
management strategies [6]. Cryo-EM is a unique tool to gain high-
resolution structural insights governing TASK-1 channel function, with
the potential to design future therapeutic applications.

Methods

Human TASK-1 protein was purified using size exclusion
chromatography. Protein samples were frozen on R1.2/1.3 UltraAufoil
300 mesh grids using a Vitrobot Mark IV. Images were captured using a
Krios 300kV electron microscope with a GatanK3 imaging system at
105,000X magnification. RELION was used for image processing and
3D modeling.

Gagandeep Singh, Paul Riegelhaupt | October 31 2023
Department of Anesthesiology, Weill Cornell Medicine, New York, NY

Results Conclusions

We introduce a high-resolution 3D model of the human TASK-1 K2P ion
channel, marking the first of its kind. Our 3D model validates the
previously published X-ray crystallography structure”. Future studies will
utilize this native closed-state structure to help elucidate mechanisms of
ligand-protein interactions, with the aim of potentially developing
innovative therapeutic applications.
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Background TREK1 K2P potassium channels are among the best studied K2P channels and known to modulate cellular excitability. We aim
to design TREK1-based molecular tools to control neuronal activity. In this work we used the FKBP (FK506-binding protein) inducible
homodimer system to engineer a controlable off-switch for TREK1 channels.

FKBP Homodimerizer FKBP washout ligand
(AP20187) (Rapamycin)

FKBP  FKBP FKBP  FKBP FKBP  FKBP
V36F V36F

Figure 1 - TREK1 Strucutre & topology model. PDB:EMD-27386, Schmidpeter et al. (2023). TREK1 Figure 2 - Inducible Homodimer System. AP20187 is able to bind two FK506-binding protelns
is a functional dimer with four transmembrane domains (TM) and two pore-loops (P1/P2) in tandem (FKBP). Introduction of the V36F mutation reders the FKBP i itive to AP20187. Dimeri

in each subunit. N- & C-terminal domains extend into cytosol. P1 and P2 loop extensions (E1/E2) can be by the ication of rap: in that binds FKBP with a higher affinity. Clontech
project into extracellular site and form a cap structure. Lanoratories, Inc. A Takara Bio Company iDimerizeTM Inducible system, PT5178-1 (111115) p.12.

Characterization of WT function —» Engineering concept — DNA: TREK1 mutants —» mRNA + X. laevis oocyte injection —— TEVC recordings
a b d

WT (9)
dt0 FKBP (19-22)

dt111 FKBP (1-12)

Current [pA]

dt89 FKBP

T T T T 1
15 20 25 30 35

Temperature [°C]

Figure 3 - Engineering workflow, mutant creation and characterization. a. TREK1 WT cartoon indecating a large freely accessible pore and the flexible TM4 of each subunit in tere up- (active) and down
(inactive) state. b. Engineering concept showing the dislocation of the TM4 helix to the downstate by the introduction of a dimerizable system. ¢. TREK1 mutants with introduced FKBP domain at the C-
terminal domain (CTD) of each channel monomer with variing CTD chain length. d. Exemplary trace of WT, dt0 FKBP and dt89 FKBP mutants recorded using Two-electrode voltage clamp (X. laevis).
e. Mean current [uA] of WT and mutant channels obtained from recordings as shown in d.

TREK1 WT TREK1 FKBP V36F TREK1 dt0 FKBP b Inhibition at 35°C
+25 uM AP20187 +25 uM AP20187 +25 uM AP20187
m wo(9)

71 m dto FKBP wio (9) m wio (19-22)
= 20 min (7) 4t FKBP V36F wio (7) 10 min (3) 1004 diOFKBP 4
40 min (5) o

dt0 FKBP V36F 20 min (3) 20 min (4)

dt0 FKBP V36F 40 min (3) 40 min (2-3)
60
40

20
0

Current [uA]
Current [uA]
Current [uA]

(25 UM AP20187)

10 20 40 20
Temperature [°C] Temperature [°C] Temperature [°C] Incubation time [min]

Figure 4 - AP20187 has no effect on WT and control mutant channel dt0 FKBP V36F. a. TREK1 Figure 5 - AP20187 reduces activity of TREK1 dt0 FKBP. a. Mean temperature dependent current of
WT temperature dependent activation with and without (black) previous incubation in ND96 solution ~ TREK1 dtOFKBP with and without (black) incubation in 25 uM AP20187 containing ND96 solution for 10
containing 25 uM AP20187 for 20 min (dark gay) and 40 min (light gray). b. FKBP V36F mutants are  (light blue), 20 (blue) and 40 (orange) minutes. b. Percentage of current inhibition upon AP20187 at
unable to dimerize upon AP20187 application. V36F mutation was introduced into the TREK1 dt0 FKBP  35°C, normalized to WT currents w/o treatment.

channel and its activity was recorded with and without previous incubation in AP20187 containing

solution. Recorings were carried out as shown in Figure 3d.

Our results demonstrate a proof of principle that proteine fusions to the C-terminal region of the channel are suitably positioned to
modulate channel activity and serves us as a template for the introduction of other inducible systems (i.e. light inducible systems).




Isoflurane alters presynaptic endoplasmic reticulum calcium dynamics in wild-type

and malignant hyperthermia-susceptible rodent hippocampal neurons

Vanessa Osman PhD", Iris Speigel PhD?, Kishan Patel?, and Hugh C Hemmings Jr, MD, PhD"2

Department of Pharmacology’, Department of Anesthesiology?, Weill Cornell Medicine, New York, NY

) Weill Cornell Medicine

Introduction

Volatile anesthetics

Volatile anesthetics are
essential to modern medicine,
but despite their widespread
clinical use, their cellular and
molecular mechanisms of
action remain unclear. Pre-
synaptically, volatile anesthetics
alter synaptic ission by

[ postnatal P1 rat or mmm]

Transfection (Ca2* phosphate-mediated gene transfer) with optical
sensors (7 DIV)

1

[ Experiment/imaging with widefield microscopy (14-2001V) |

3

depressing activity dependent
Ca?* influx which decreases
neurotransmitter release
reducing synaptic vesicle (SV)
exocytosis (1. The mechanisms
involved in regulating
presynaptic Ca2* are unclear.
Endoplasmic Reticulum (ER)
The ER is the largest store of
releasable Ca?* . Axonal ER
Ca?* controls presynaptic Ca?*
and SV exocytosis through
release and sequestration ).
ER Ca? Pathways

ER Ca?* efflux: Ryanodine
receptors (RyR) and inositol
1,4,5-triphosphate receptors
(IP,R) mediate ER Ca?* release.
ER Ca?* uptake:
Sarcoplasmic/endoplasmic
reticulum Ca?* ATPase (SERCA)
pump pumps Ca?* into the ER.
Malignant Hyperthermia (MH)
MH is a pharmacogenetic
disorder that can result from
mutations in RyR. It is
characterized by a
hypermetabolic reaction to
volatile anesthetics resulting in
hyperthermia, acidosis, and
muscle rigidity 4. MH is
modeled by a mouse with a
T48261-RYR1 mutation.
Dantrolene, a RyR antagonist, is
effective in treating MH ).

Methods

Features of ER-GCAMP-150:
* Green fluorescence
* ER localized
« Trafficked to the ER
through KDEL retention
motif
* Sensitive to Ca?*at ER .
dynamic range
s
o
-=)-THE—

Rat

Baseline ER Ca2*
1

Sham

Isoflurane

reduces b, ked ER Ca?*

Activity-dependent ER Ca?*

— Control
~— lIsoflurane
~— Washout

20 40
Time (sec)

Activity-dependent
ER Ca?': Peaks

———

Conclusions

Isoflurane depresses ER
Ca?* levels at baseline

« Isoflurane inhibits peak
ER Ca?* during electrical
stimulation
The T48261-RYR1 MH
mutation enhances
inhibition by isoflurane of
presynaptic synaptic
vesicle exocytosis,
presynaptic cytosolic
Ca?*, and ER Ca?*
In T48261-RYR1 mutant
mice, inhibition of ER
Ca?* by the volatile
anesthetic sevoflurane,
but not by the IV
anesthetic propofol, is
also enhanced

Control  Isoflurane  Washout

Baumgart JP, Zhou 2Y, Hara M, Cook DC,
Hoppa MB, Ryan TA, Hemmings HCJr.
Isofiurane inhibits synaptic vesicle

influx,

Mouse

T48261-RYR1 (MH susceptibility) mutation enhances isoflurane inhibition of activity-dependent ER Ca2* increase, activity-dependent presynaptic

cytosolic Ca?* increase, and SV exocytosis
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Propofol restores HCN1 epilepsy mutants and reveals
non-canonical voltage-dependent gating in HCN channels

Elizabeth D. Kim'*, Xiaoan Wu2*, Sangyun Lee', Gareth R. Tibbs', Kevin P. Cunningham?, Marta E. Perez, Peter A. Goldstein', Alessio Accardi’, H. Peter Larsson?, and Crina M. Nimigean'

Dept of Anesthesiology, Weill Cornell Medical College, New

'8

rk, NY 10065 | 2Dept of Physiology and Biophysics, University of Miami Miller School of Medicine, Miami, FL 33136 | * equal contribution

ABSTRACT RESULTS

tivated cyclic nucleotide-gated (HCN) ion channels are membrane
proteins essential for pacemaking actvity 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 HCNA 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.

INTRODUCTION

A Known and putative HCN1 modulators
=4 2

Location __Other known targets
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Fig 1. 4) 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 HCN inhibitor compounds are unspecific and target the pore. However, propofol
exhibits slight specificity towards HCN1 than other HCN isoforms (HCN2-4).

CONCLUSIONS

WT CLOSED PFL-BOUND CLOSED

P

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

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

CryoEM densities of candidate propofol-HCN1
binding sites were determined

-nanodisc

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 (fight). The red dashed circles are the locations of the putative propofol (red) sites. On the right,

zoomed in view of binding site 1

Site 1 appears to be state-dependent binding pocket

HONT +pfl

Fig 3. Shown are space filled models of A) HCN1 + propofol (PFL), B) HCN1 closed (PDB 5U60 [1)), C)
HCN closed wilh 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 2 is non-specific for propofol binding

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 CI-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.

Mutation of site 1 residues resulted in
reduced druggability

Vottage (V) Votage (V) Voltage (mV)

Fig 5. Shown are two electrode votage clamp measurements of HCN1 WT, T384F, and M30SE injected
Xenopus laevis oocytes. Plotted are representative family of currents and tails for HCNT WT, T384F, and
M3OSE 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 highiighted in red. For WT (n = 21),
T384F (n > 1), and M3OSE (n = 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 (filed, solid) of propofol.

Propofol restores function
of disease-causing HCN1 mutants

100 50 0 s ]
Voltage (mV) Voliage (mV)
Fig 6. Shown are two electrode voltage clamp measurements of HCN1 M305L and DA01H in the absence
and resence ofpropofal Votago clamp anged fm +45 10 125 mV wihtlcutnts mossured at
‘The current response at -85 mV is highiighted in red. Tail currents were fitted with a Boltzmann
cauaton for M30SL (n = &, DAOTH (= 11) and BAOTN (n = 11). O he bottom righ,  schamatic of e
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 it (red). Individual subunits within the PD are
highlighted (green. yellow, white, blue) and the S4 helix of the VSD is in red-brown.

Propofol inhibits current without changing
voltage sensor movement
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Fig 7. A) Representative current traces from spHCN WT channels from the same oocyte before and after
the application of 10 WM propofol. Dashed lines indicate no currents. B) GV relations from spHCN
channels before (black) and after (blue) the application of 10 M propofol. The conductance at -160 mV.
was reduced by 46 . C) Representative fluorescence traces from spHCN WT channels from
the same oocyte before and after the application of 10 uM propofol. The amplitude of the fluorescence
signal was slightly reduced after the application of propofol due to the photobleaching andior
internalization of labeled channels. D) FV relations from spHCN channels before (red) and after (blue)
the application of 10 M propofol.

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

e dosed T, ]
sobeisge

sulfur-aromatic
voltage gated

o tamnied |
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55A

T

Fig 8. Local structure of HCN1 [1-3] and CNGAT [4] around the Met*%%-Phe™ 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 ight, a multple sequence alignment between human HCN and CNG isofoms. Residue
numbering follows the HCN1 amino acid sequence. interaction (

in CNG channels which are ligand gated. In conuasg an interaction between methionine with two
aromatic residues (2-bridge) occurs in HCN channels which are voltage gated.

[1] Lee, Cell 2017; 2] Lee, Cell 2019; (3] Saponaro, Mol Cell 2021; [4] Xue, Neuron 2021
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Weill Cornell Calcium-gated potassium channel blockade via memhrane-facing fenestrations
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Abstract-
Blocker moleculss have boen raditonall used as probes 1o investigate the pore structure and the gats locatians in fon chamols. Specifically, quatarary ammanium (QA) compunds can bind in the larga pors caviy to block not only the open but aso closed of large
potassium channels. This has been interpreted to mean that blockers can aceess the pore through the intracellular bundle-crossing consiriction in the closed state. However, structures of caici closed MthK, a homolog of eukaryotic large conductance calcium-activated K
(BK) channels, revealed a tightly-constricted and apparently impermeable intracellular bundle-crossing. Here, we investigated how intracellular blocker molacules (TPeA) acoess the closed MihK pore. We solved structures of closed MihK with bound QAs, and a high-resolution structure of closed wt MihK without blackers
using single-particle cryo-EM. These structures reveal the presence of lipids bound in and near membrane-facing fenestrations that appear between adjacent subunits in the closed channel. This pathway was experimentally validated by showing that a mutant channel with namower fenestrations in the closed

n BK and MthK channels suggest that these fenestrations play similar roles in both

concentration range shown to block the WT channel. The high degree of structure and sequence conservation in this region b
calcium-activated potassium channel family.

conformation, expected to impede TPeA access, displayed no closed-state block in the same

channels. Thus, represent a nen-canenical pathway for selective targeting of specific ‘opening novel ways to selectively drug the large
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HS-AFM Single-Molecule Structural Biology Uncovers Basis of Transporter Wanderlust Kinetics

Abstract

As atomic structures of membrane proteins are readily resolved and predicted, there
emerges an urgent need to investigate the real-time structural dynamics at the single
molecule level to obtain novel insights into membrane structural biology. L we
present a high-speed atomic force microscopy (HS-AFM) based method to isolate and
immobilize individual membrane proteins in an extended lipid bilayer, while
preserving their structural dynamics. Using Gltph, a trimeri

model protein, we demonstrate that HS-AFM combined with the presented strategy
was able to track structural dynamics of individual protomers at sub-second temporal
resolution and sub-nanometer spatial resolution for tens of seconds. We developed a
principal component analysis (PCA) based method to sort protomers at each time
point into different conformations according to their structural features, reconstructing
a structure-time trace for each protomer of a single molecule. Using the previously
developed localization AFM (LAFM) method, we caleulate Angstrom-resolution
Gltpn surface structures of single molecules through  several
conformational states in the transport cycle. Our work enables direct observation and
analysis of the structure and dynamics of individual unlabeled membrane proteins,
unlocking the potential of HS-AFM in the study of single-molecule structural biology

as it tran

Backgrounds
o The PDB structures of major Gltey conformations

IFS open IFS closed

extracellular view

oytoplasmic view

o High-speed atomic force microscopy

AFM image

protomer  state
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Results
o Tracking individual membrane transporters with high-resolution and stability
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o Three-state conformation dynamics of individual Gltes promoters
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2. Immobilized Gltpnin an extended lipid bilayer
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Synaptic metabolic vulnerability is cell- and phenotype-specific

Daniel Cook', MD, Kirsten Bredvik?, BS, Timothy Ryan'?, PhD

Department of Anesthesiology' and Biochemistry?, Weill Cornell Medicine, New York, NY

INTRODUCTION

‘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.'
Interruptions in the supply of f
neurotransmitters from nerve termi
arrest of vesicle endocytosis.* 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

neurons indisociaed hippocampal cltures to compare the aily of individus nerve trminals to sustain synapic vesile reeycling during fuel deprvation.

Is during synaptic vesicl

¢l to the brain impair CNS function within minutes and may lead to permanent dysfunction. The release of chemical

recyeling is a substantial metabolic load to neurons, and impaired synaptic metabolism causes

Jling, synaptophysin-pHluorin (sy-pH), expressed in excitatory and inhibitory

Methods Quartile of

Cell Culture AF/AF NHCI
Protocols were approved by Weill Comell
Medicine IACUC. Dissociated hippocampal
neurons from  poswmatal  day 02
Sprague-Dawley rats of both sexes were
plated on coverslips. Transfection occurred on
day in vitro (DIV) 6-8 with sy-pH under either
CEMT i
G cywin

ABAergic  neurons, ively.
Experim:nu were performed on DIV 14-21
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Live Im;
Images were acquired with a laser-illuminated H 10
epifluorescence microscope and Andor iXon+
EMCCD. Coverslips were loaded onto a Number of APs (x100)
custom chamber, maintained at 37°C, and
perfused with Tyrode’s olution buffered with
HEPES to pH 7.4 and containing glucose 1
mM or no glucose. Action potentials (APs)
were eicited with 1 ms fild depolarizations
to generate 100 AP in 2 5 every 22 5. At the.
end of experiments, Tyrode’s solution with
equimolar replacement of NaCl with NH.CI
was perfsed to alkalinize intracellular sy-pH.
to normalize AF to the total releasable pool of
vesicles.
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Quartileof  SYNaptic metabolic f:

AF1AFNH,CI

re varies between

cells but depends on SV exocytosis

(A) Excitatory nerve terminals in glucose were binned into
pe00001ty  quartiles by exocytosis, quanified as AF / A, with Q1

ogrank st

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.
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Number of APs (x100) - 54 terminals from 7 neurons.

o

15

3

— inhibitory

— excitatory

AP Until Failure (x100)
«

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

with local subtraction. To T

Number of APs (x100)
less than 3 standard deviations (SDs) of the
pre-stimulus baseline (c,..,,.) or if AF with
NHCl was less than 5 . " The criteria to
define arrest of synaptic vesicle recycling are
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recovery of fluorescence is less than half the
recovery of the intialstimulus or AF less than
oprestim and 2) over half of subsequent

100
failure
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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

—glucose 1 mM

—no fuel

R (05% ) 305 (22.4417)
<0001 by logranktest

5 10 1!
Number of APs (x100)

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

glucose and without fue, 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 AF with APs less than a standard deviation of pre-stimulus

synaptic vesicles (SVs). Fluorescence is unquenched with exocylosis and exposure o the relatively alkaline

slowing of endocytosis (red), eventually causing complete arrest of SV recycling. (D) Kymograph of nerve
terminals from a single neuron expressing vGpH stimulated repeitively with 100 AP (50 Hz) in physiologic

stimuli must meet either of these criteria.

were analyzed by log-rank test, p < 0.0001, HR (95% C1) 0.77 (0.70 - 08
between neuronal phenotypes may impact their apparent metabolic resilence. Thus, SV exoeytosis in glucose was compared between excitatory and inhibitory

with Kaplan-Meier curves by the number of AP t

T
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Inhibitory neurons exhibit greater metabolic endurance compared to excitatory neurons despite increased SV
recycling imposing a higher metabolic load
until SV recycling failure. Results

release

neurons with ive frequency pl

Statstical analysis was performed with Prism

. revealing that i

SV exocytosis. Results were analyzed with Mann-Whitney test, *##¥ p

9 with significance defined as p < 0.05.

<0.0001. (C) Excitatory and inhibit terminal
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CONCLUSIONS

Roferences:
1 Mink IW et s, Ar  Physol 981: 241(3) 20%-12.
2 RangaraV etal Cell2014; 156), 82535

fluorescence (see methods). Analyzed with log-rank test, p < 0.0001, HR (95% CI) 30.5 (224 -41.7).
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[ Introduction |

Traumatic Brain Injury (TBI)is a leading cause of death and disabilty in
the United States. Very it attention has been devoted to

understanding the neurological mechanism of TBl-induced pain and its
fole in motor rehabiltation despite both being common after trauma

Our mouse model of Secondary Blast Injury (SBI) demonstrated
divergent motor recovery outcomes on the rotarod independent of
Coanie perormance (3, atmads alng atra petshcstienclevs
(PBNL)-mediated

cortelated with rotarod performance (8.)'

X
- Later experiments revealed increased pain-related behavior i low-
performing SBI mice

Goal: To use a multipronged approach to uncover the structural
and functional neuroanatomical correlates of divergent post-SBI
recovery outcomes

[ Hypothesis |

Bl induces adverse changes in nociceptive fiber tracts leading to
disparate motor performance

|_Methods |

Difsion Tansr naging (DT): Difusiondsa colecied fom
perfused brain specimens from control and SBI mice 3-4 weel
oy (Femalo N16 (5 cantrol, & S, Male N-20 (3 conrl 12,58,
preprocessed using the FSL neuroimaging library and aligned to the
Waxholm Space (WHS) Als o the GSTELS mouse bt geneste
fracknsl snsoiropy (FA)rapsfor eachspecimen. RO

generated to measure mean FA across the brain for o spemmeu

robabilistic Tractography: MRTrix3 toolbox generated probabilty
Goiouion uncaons onine princoa er discton st ssch voxe i the
PBN o ssch pecimen, Wah PBN s o seed region

[ Results |

igure 1: Mean FA Analysis revealed sex-dependent maladaptive changes driven by standard and low performers

Example of mean FA extraction from ROl mask
Males - Significant ROIs.
Females: High FA in Kolliker-
Fuse subnucleus of the PBN is
strongly correlated with superior
motor performance

Effect sizes for SBI Group Resuts - Males

257321584 0740066 0627ez2 084sEsH 368281 0 BEzoED
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Figure 2: Probabilistic Tractography reveals unilateral increase in myelination driven primarily by standard and low
performers observed in both male and female SBI cohorts along PBN-CbI3 Pathway in females

Example of PBN-ChI3 Pathway Extraction

My b wuor Swamine Cout
MEP IF quantification validated increased myelination in Lobule Iil
observed in fomales

Combined Optc Tract Tracography Resuts e Size - Combined Optc Tract
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tic Tractography reveals that SBI males

e Figure 4: PBNL projects to Lobule Iil
exhlblt decreased myelination of left PBN-CbI3 pathway in

Lobule Il Composite Staining (Red Retrobeads w/ DAPI)

For alltests, we phivy Shapxm Wikt to confn paramemmy then
conducted two-tailed tests to compare groups and determined which
SBI group drove the results.

Myelin Basic Protein (MBP) Immunofiuorescence: After DTI subset
for anti-MBP with
Fluor 555, Samples were imaged at MSK and assessed for
immunofiuorescence using ImageJ

Chamogenetic Maripulation + Rotarod: jsctad Vgl ics weh
Cre-inducibl
by Designer Drugs (OREADDS) bnmelal\y ito he PBN. Afer
weeks, mice were implanted with an i il canmula o erebelar
Tobul 1 (Gh1) nd et recoverng were sssessed fo moor
erformance on the rotarod before and after CNO administration
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Figure 5: Confocal Microscopy reveals sta
Chl (1,3) end terminals and granule cell Tosettes. (2)
upon AAV injection of hM4D(Gi)-mCherry
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SBI model sh toa similar profile o
observed in human patients, thus validating it as an effective means.
of studying post-SBI sequelae. Findings also support sex-
dependent outcomes in brain injury reported in lterature

Despite the sex-dependent changes observed, both male and

female SBI groups exhibit maladapive changes along the PEN-

CbI3 pathway that correspond to motor performance:

> Males: decreased myelination of et PBN-ChI3 pathway in high
performers improves motor performance by reducing nociceptive
signaling
Females: damage to the GABAergic Kollker-Fuse nucleus (part
of PBN) combined with increased myelinaton of right PEN-Cbi3
pathway in low performers leads to disinhibiton of exctatory
nociceptive relay and poor motor performance

1. Gamboa, J. Horvath, J. Simon, A, slam, M. S, Gao, S, Perk,D.
Pl (2021).
motor ecovery rajecores. Brai research, 1755, 147275-147275.

& Caideron,D.

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

‘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 reater metabolic endurance of inhibitory neurons.




Structural basis of pH-dependent activation in CLC transporters
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Introduction
Activity of dimeric CLC CI- channels and CI-/H* transporters is controlled by the
common gate mechanism: when the gate is closed both protomers are silenced
and they become independently active when it opens.
Mutations affecting common gating in human CLCs cause several genetic diseases.
(e.g. myotonia (CLC-1), Dent’s disease (CLC-5), osteopetrosis (CLC-7))
In Cryo-EM, we found that under activating conditions (low pH), the cytosolic helix
As (0A) of the bacterial CLC-ec1 CI-/H* transporter disengage from the sister
protomers, leading to opening of the H* pathways in both protomers.
Cys based crosslinks aimed at preventing disengagement of oA reversibly inhibit
CI- flux, indicating opening of the H* pathway is required for activation.
Single-molecule fluorescence microscopy (smFRET) shows that opening of the
H* pathway occurs over seconds, indicating it is a slow activation mechanism.
Molecular dy (MD) ions show that the rearrangement allows water
structure which mediates H* transport and facilitates CI~ pore opening.
Mutations at disease-causing sites favor active CLC-ec1 conformations and also
accelerate common gate opening in human CLC-7 transporter.
Common gate activation in CLC transporters entails the cooperative opening and
hydration of the H* pathways, which allow dynamic openings of the CI- pores.
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MD simulations show that opening of H* pathway allows
hydration of the H* pathway and opening of the external Cl- gate

In Turn and Twist (with aA disengaged) the H* pathway is hydrated, showing frequent
formation of short water wires which facilitate H* transport, and increased open

probability of the external Cl- gate, compared to Swap.

Cryo-EM reveals pH and CI- dependent conformational
rearrangements at the dimer interface of CLC-ec1

In Swap (SW), the N-terminal a-helices (aA) interacts with aRs and H-I loops of the
sister protomer and occlude the intracellular access of the H* pathway.

In , found at low pH, the aAs disengages from the sister protomer, opening
the intracellular H* pathway.
In Twist (TW), found at low pH and high Cl-, with the H* pathway open, each
protomer undergoes rigid body translational movement on the dimer interface.
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E202Y mutant shows that hydration of H* pathway is required for

Crosslinking the dimer interface shows that disengagement of
aA from aR is required for function

L25C/A450C (crosslinked between oA and aR, named as Bottom crosslink) adopts
Swap-like (~80%) and Twist (~20%) in cryoEM at low pH and high CI-. Chloride efflux
mediated by the L25C/A450C mutant is only ~20% of WT, and with TCEP rescues
activity to ~50% of WT.

R230C/L249C (crosslinked between al and aJ, named as Top crosslink) adopts
Swap (~66%) and Turn (~33%) and is nearly fully functional as WT, indicating Twist is
dispensable for function.

Bnﬁom crosslink (L25CIA45A’JC) aA-oR crosslink

reduces the activity!

Ladder

initial vel (UM Cl/sec)

Swap-like (~80%) Twist (~20%) Swap (~66%) Tumn (~33%)

function
E202Y adopts a single Turn-like conformation with aA disengaged, but inactive
Y202-Y202 stacking induces displacement of E203 away from H* pathway

E203 EZOZX@
S(E202Y) (WT) =

Time (s) E203 moves away from H* pathway

Turn-like (100 %)

Mutations destabilizing Swap in CLC-ec1 accelerate common gate
activation in the mammalian CLC-7 transporter
G578W SWT  oL310W

*E311Q « G578W
7@2 E o

OSnA

E311Q (E202Q in CLC-ec1), L310W (1201W), and G578W (1422W)

pH dependent activation of CLC

Bottom crosslink Top crosslink

smFRET shows that cdA movement is too slow for transport

aA movement occurs in ~seconds, which is 2~3 orders of magnitude slower than the
turn-over rate of transport of CLC-ec1, ~0.5 ms.

Lowering pH stabilizes low FRET state (with oA disengaged), consistent with cryo-EM
resolved in the detergent micelle.
We propose opening of the H*

athway is a gating mechanism of CLC-ec1

3) aA disengaged and H* pathway hydrated 4) CI- pore open




Weill Cornell Cryo-EM structures and functional characterization of the
human TMEM16E protein and GDD associated mutations
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1 Department of Anesthesiology, Weill Comell Medical College; 2 Department of Biochemistry, Weill Comell Medical College; 3 Department of Physiology

and Biophysics, Weill Cornell Medical College

TMEMIGE is a transmembrane protein highly expressed in bone tissue and skeletal muscle, indeed different
mutations in the human TMEM1GE (ANOS or assaciated with
disease gnathodiaphyseal dysplasia (GDD) or with different recessive forms of muscular dystrophy (LGMD2L,

y hysiological role s til
s have demonstrated that TMEM16E, as other members of the TMEM16s family,
is a Ca?* activated phospholipid scramblase.

o ) we resolve
the cryoEM structure of the proteinin detergent in the absence and presence of Ca* and we reconstitute
ein

the other proteins of the TMEM 165 family,

d ad show a larger 6. upon

Cai*binding, even when allthe three Ca?* binding site are occupied. Furthermore, only one Ca?* ion density
for each it
presence of two Cai*ions bound in the other TMEML6 proteins. Nonetheless we find that the TMEM16E s
sl Cat* depe test the activity of lipids.
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assay reveals that RS821 mutant has scrambling activity in the absence of Ca?* ionophore, while the WT
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INTRODUCTION

TMEM 165 family
Members of the TMEM16/Anoctamin protein family are
curuoaes functionallysplitinto two categories:

+ TMEM16A and TMEM168 function as ‘pure’ ion channels

METHODS and RESULTS
Protein
CryoEM structure of human TMEM16E
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Phosphatidylserine exposure
Phosphatidylserine exposure is a criical event for several physiological cell
signaling _pathways ~regulating blood _coagulation, apoptosis, bone
mineralization, myoblast fusion and cell-cel fusion.
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QUESTIONS

1) What are the structural features of the TMEM16E?

(rss),
channel(GFP), (17, "

TMEM16E
presence of Ca* onophore.

SUMMARY and FUTURE DIRECTIONS

Human TMEM16E CryoEM structure
TMEMI6E CryoEM structures do not show any structural rearrangement in the Caz*-bound

Purified hTMEM16E mediates Ca?*-dependent scrambling
A [ ———— s

We detect density for one Ca?* ion in the orthosteric binding sites located near the TM6
groove. Other TMEM16s homologues have two Ca fons in these sites

Purified TMEMIGE mediates Cat-dependent scrambling when reconstituted in
proteoliposomes formed from a physiological mix of lipids.

Scrambling is accelerated by reconstitution in thinner membranes.

GDD associated TMEM16E mutations
The RS821-GDD mutation, similarly to other GDD mutants, is active in basal Ca®*
resulting in a constituti i

Currently, we are expressing and purifying the R5821 mutant to investigate the structural
rearrangement underlying the pathogenesis mechanism of GDD.
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2) What are the structural
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Structural basis of closed groove scrambling by a TMEM16 protein
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T
Activation of Cai-dependent TMEMIG scramblases induces the externalzation of phosphatidylserine, a key molecule in

d that Ca* dependence.
However, the molecular
remain unknown. Using cryogenic electron microscopy, we directly visuaize how pids assocate a the closed groove of
Cat*-bound thTMEM1 in nanodiscs. The 26 A resolution of the cryo€M map in the Ca*-bound closed state enables. us to
visuaize how lid reorgarize outside a closed groove resulting in a pronaunced thinning of the membrane that could
facitate scrambling. Structure-based mutagenesis of lpic-intracting residues suggests that resicues coorginating outer
leaflet lpids have an important role specifcall in closed groove scrambiing. Structural and functional analyses suggest
MG helx. Disruption of a sat
brdge connecting two sides of the groove favor a closed groove and prevents formation of the second rchelical tun,
suggesting the salt bridgeis an important structural feature i groove opening. Fnally, we show that the chice of scaffold
distrbution, highlhting 3 key ole o these factors in

an open or closed groove.

our

Structural basis of membrane thinning at the closed groove of nhTMEM16
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INTRODUCTION

Physiological role of scrambling
+ Activated scramblases externalize PS on the
extracellular leaflet.
PS exposure is critical for cell signaling pathways
regulating blood coagulation, apoptosis,
autophagy and cell-cellfusion.
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Disruption of the E313-R432 salt bridge favors a closed groove
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e Closed groove scrambling i
. + Basal activity of lipid scrambling is observation in many
Sy TMEM16 scramblases when the groove is closed.

The professional lipid scramblases TMEM16s and Xkrs
function as non-selective scramblases

The mammalian scramblase TMEM16F has a stable
closed state.

J However...
+ Direct information on how lipids interact with a closed
& Popmvy groove during scrambling is lacking.

Interactions important for closed —but not open-— groove scrambling
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CONCLUSIONS

- We used cryoEM to image the fungal thTMEMS scramblase in ipid nanodiscs formed from different scafld
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the groove, thus

Steps in groove opening of NhTMEM16
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- Mutating residues that coordinate outer leafle lipids near the closed groove impairs scrambling only in the

absence of Ca®,

- Structural analyss of the tranition of NTMEMI6 from closed to open state suggests that the E313-R432 salt
bridge could be involved in groove opening. Distuption of this interacton by the R432A mutation trapped
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Clinical Research Studies

1.

Evaluation of Wearables for Preoperative Cardiorespiratory Fitness Screening and
Risk Stratification in Geriatric Surgery

Pl: 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.

. Identifying Neurocognitive Outcomes and Electroencephalography Correlates in

Elderly Patients Following Transcatheter Aortic Valve Replacement Performed Un-
der Sedation: A Pilot Study

Pl: 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.

. A Sequenced Strategy for Improving Outcomes in People with Knee Osteoarthritis

Pain (SKOAP)

Pl: 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.

. A 5-year Superion(R) IDS Clinical Outcomes Post-Approval Evaluation (SCOPE)

Pl: 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® DS
in routine clinical practice. The Superion® DS 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.

. PROtective ventilation with high versus low PEEP during one-lung ventilation for
THORacic surgery - PROTHOR: A randomized control trial

Pl: 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 Universitat Dresden.




. Impact of surgical revascularization strategy on left ventricular function, myo-
cardial perfusion and clinical outcomes

Pl: 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).

. Non-Invasive Monitoring of Brain Activity in Altered Conscious States

Pl: 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.

. Machine Learning-Backed Contactless Sensors to Estimate Frailty and Predict

Postoperative Outcomes

Pl: 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.

. Frailty and Autonomic Dysfunction as Predictors of Intra- and Post-operative
Morbidity: A Prospective Study

Pl: 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.




Chart, Observational, & Survey Studies

1. Low Dose Naltrexone (LDN) Dosing Regimen and Side Effect Patient Survey
Pl: 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.

. Delayed Recovery of Consciousness after Anesthetic Coma in Survivors of
COVID-19 Hypoxemic Respiratory Failure
Pl: 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.

. Preoperative Transglomerular Gradient and the Risk of Developing AKI in Pa-
tients undergoing Elective Cardiac Surgery: The PRO - AKI study
Pl: 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.

. Patients Perspectives on Non-Utilization of Neuraxial Labor Analgesia During
Labor and Delivery
Pl: 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.

. Applying the Patient Priorities-Aligned Decision-Making Model in a Pain Man-
agement Setting
Pl: 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.




Registry Studies

1. Leveraging ROTEM to Greater Advantage
Pl: 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.

. Weill Cornell Center for Human Rights Registry
Pl: 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).

. Pediatric Craniofacial Surgery Perioperative Registry (PCSPR)
Pl: 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.

. Spinal Cord Stimulator Implant Registry
Pl: 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.

. Pediatric Difficult Intubation (PeDI) Registry - Improving Safety and Quality of
Airway Management in Children with Difficult Airways
Pl: 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.




6. Perioperative Transesophageal Echocardiography Registry
Pl: 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.

. Chronic Pain Registry
Pl: 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.

. The Development and Implementation of a Collaborative Health Outcomes In-
formation Registry for the Weill Cornell Multidisciplinary Spine Center
Pl: 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.




Global Health Studies

1. Assess Chronic Pain Diagnosis and Treatment in Torture Survivors
Pl: 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.




Education Studies

1. Experiential Curriculum for Communication and Professionalism in
Anesthesiology
Pl: 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.

. The impact of COVID-19 on the clerkship experience: a quantitative study of
perspectives on telehealth, remote learning, and binary grading in clinical
education
Pl: 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.

. Pain Simulation Education Curriculum
Pl: 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.

. Anesthesiology Education Research Registry
Pl: 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.

. Teaching Anesthetic Induction and Intubation to Anesthesiology Interns Using
Simulation
Pl: 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.




Center for Perioperative Outcomes Studies

Multicenter Perioperative Outcomes Group (MPOG) and Anesthesiology Performance
Improvement and Reporting Exchange (ASPIRE) Performance Site

Pl: 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.

Primary Graft Dysfunction in the Black Heart Transplant Recipient with SDOH

Pl: 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.

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.

Multicenter Analysis of Benzodiazepine Use in Patients Undergoing Non-Operating Room
Cardiac Procedures

Pl: 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.

Evaluation of a Novel Patient Monitor in the Perioperative Setting

Pl: 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.




. SONAR: Perioperative Readiness Tool?

Pl: 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.

. The impact of team familiarity on operational efficiency and postoperative outcomes

Pl: 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).

Health Disparities in Obstetrical Care and Delivery Outcomes Before and After Implementation
of an Enhanced Recovery After Surgery Protocol

Pl: 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.

MPOG: Racial disparities in cesarean delivery anesthesia type by race/ethnicity and social de-
terminants of health

Pl: 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.

. Multicenter Perioperative Outcomes Group (MPOG) Geo-Coding and Sensitivity of ASPIRE Pro-
cess Metrics to Social Determinants of Health
Pl: 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.

i

. The Development and Implementation of a Collaborative Health Outcomes Information Regis-
try (CHOIR) for the Weill Cornell Multidisciplinary Spine Center
Pl: 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
Pl: 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.

. PDN-SENSORY: A Multi-Center Randomized Controlled Trial to Evaluate Pain and
Neurological Function with 10 kHz SCS in Treatment of Painful Diabetic Neuropathy
Pl: 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.

. 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.

. PENG vs Femoral Block for Hip Fracture Pain in the Emergency Department, A Prag-
matic Cluster Crossover Trial
Pl: 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.

. Assessment of Preoperative Gastric Content with Ultrasound in Patients taking GLP1
Agonists
Pl: 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.




Recruitment Completed Studies

. Cognitive and Functional Consequences of COVID-19
Pl: 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.

. Self-Management of Chronic Pain Using PainDrainer
Pl: 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 (Al), will improve the self-
management of chronic pain and increase quality of life. In collaboration with Lund University.

. Carotid Doppler Imaging Correlation with Pulmonary Artery Catheters As A Marker
For Fluid Responsiveness
Pl: James Osorio, MD
Protocol #: 19-11021076
This prospective pilot study evaluates the use of carotid doppler 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.

. Pilot Study: Determining the Presence of Perioperative Optic Nerve Sheath Diameter
Changes after Cardiac Surgery
Pl: 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.

. 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)

Pl: 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)
Pl: 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).

. Optimisation of Perioperative Cardiovascular Management to Improve Surgical
Outcome Il (OPTIMISE Il) Trial
Pl: 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.

. A Survey of Obstetrical Anesthesia Health Equity Practices at Academic Centers in the
United States (US)
Pl: 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).

. Physicians’ Perspectives and Utilization of Patient-Reported Outcomes to Guide
Clinical Decision-Making
Pl: 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.




