Thursday, March 10, 2022
7:00 pm — 8:30 pm
Meet & Greet Reception With Hors d'oeuvres and Mini-Presentation

Friday, March 11, 2022

FROM THE INTENSIVE CARE UNIT TO HOME AGAIN: LESSONS
LEARNED FROM THE COVID-19 PANDEMIC

7:00 am — 8:00 am
Registration & Breakfast

8:00 am - 8:15 am
Welcome and Pre-Test
Kristina Kudelko, MD and Gaurav Singh, MD, MPH

8:15am-9:05 am

Update on Evidence-Based Therapies for COVID-19
Ryan Maves, MD
Keynote Speaker

9:05 am —9:50 am

Unconventional and Advanced Modes of Ventilation and Proning
Krystal Craddock, MSRC, RRT, RRT-ACCS, RRT-NPS, AE-C, CCM and Justin
Phillips, RCP, RRT-ACCS

9:50 am —10:35 am

ECMO as Bridge to Recovery for Severe COVID-19
Oren Friedman, MD

10:35 am —10:50 am
Break

10:50 am — 11:35 am
Lung Transplantation for Severe COVID-19
Nick Kolaitis, MD and Leslie Seijo, MD

11:35 am —12:20 pm

Long COVID Pulmonary Management: Establishing Post-COVID-19
Models of Care

Lekshmi Santhosh, MD, MA

12:20 pm —1:20 pm
Lunch

PROGRAM

CTS MARCH 2022 CONFERENCE

1:20 pm — 2:20 pm

Hands-On Session: ICU Ventilators, Oxygen Delivery Devices, Manual
and Self-Proning

Krystal Craddock, MSRC, RRT, RRT-ACCS, RRT-NPS, AE-C, CCM;

Justin Phillips, RCP, RRT-ACCS; Daniel Stemen, MSRS, RCP, RRT-ACCS,
ECMOQOS; Brian Smith, MSRC, RRT; and Emma Blackmon, PhD, RN, CCRN

ADVANCES IN LUNG CANCER DIAGNOSTIC AND THERAPEUTIC
STRATEGIES

2:20 pm — 3:05 pm
Advances in Diagnosis and Staging
Harmeet Bedi, MD

3:05 pm - 3:50 pm
Molecular Testing and Targeted Therapies
Millie Das, MD

3:50 pm — 4:05pm
Break

4:05 pm —4:50 pm

Palliation Therapies (Stents, Laser Therapy, Indwelling Pleural
Catheters)

George Chaux, MD

4:50 pm - 5:00 pm
Post-Test and Adjourn
Kristina Kudelko, MD and Gaurav Singh, MD, MPH

5:30 pm -7:30 pm
Trainee Poster Session (NON-CME)



CALIFORNIA THORACIC SOCIETY

ANNUAL EDUCATIONAL CONFERENCE

Friday, March 11, 2022

FROM THE INTENSIVE CARE UNIT TO HOME
AGAIN: LESSONS LEARNED FROM THE COVID-
19 PANDEMIC; ADVANCES IN LUNG CANCER
DIAGNOSTIC AND THERAPEUTIC STRATEGIES

REGISTRATION & BREAKFAST

7:00 a.m. - 8:00 a.m.



8:00 a.m. - 8:15 a.m.

KRISTINA KUDELKO, MID
STANFORD UNIVERSITY

Dr. Kristina Kudelko is a Clinical Associate Professor in the Division of Pulmonary, Allergy, and
Critical Care Medicine at Stanford University. Dr. Kudelko sub-specializes in pulmonary
hypertension in which she completed an advanced fellowship in 2009. She is highly invested
in teaching, mentorship, and wellness. She is the Program Director for the eBay fellowship in
pulmonary vascular disease at Stanford and the Director of Education and Steering Committee
member of the Vera Moulton Wall Center for Pulmonary Vascular Disease.

GAURAYV SINGH, MD, MPH
VA PALO ALTO HEALTH CARE SYSTEM
STANFORD UNIVERSITY

Dr. Gaurav Singh received his medical degree from UCSF and completed a Masters of Public
Health at UC Berkeley. Currently, he is a Staff Physician at the VA Palo Alto Health Care
System in the Section of Pulmonary, Critical Care, and Sleep Medicine. He is also an Affiliated
Clinical Assistant Professor at Stanford University, where he completed training in Internal
Medicine, followed by Pulmonary and Critical Care fellowship as well as Sleep Medicine
fellowship. Dr. Singh has been involved with CTS since 2018 and has been a speaker for the
Northern California Annual Conferences in 2019 and 2020. He served on the planning
committee for the cancelled CTS Northern California Annual Conference in 2021. He is
Conference Co-Chair for the 2022 CTS Annual Educational Conference.



8:15 a.m. - 9:50 a.m.

RYAN MAVES, MD, FCCM, FCCP, FIDSA
WAKE FOREST UNIVERSITY SCHOOL OF MEDICINE
KEYNOTE SPEAKER

Dr. Ryan Maves is a Professor of Medicine and Anesthesiology at the Wake Forest School of
Medicine in Winston-Salem, North Carolina, where he serves as medical director of transplant
infectious diseases and as a faculty intensivist at Wake Forest Baptist Medical Center. A
graduate of the University of Washington School of Medicine, he completed his internal
medicine residency and fellowships in infectious diseases and critical care medicine at the
Naval Medical Center in San Diego, California. Following fellowship, he served at the Naval
Medical Research Unit No. 6 in Lima, Peru, leading studies in antimicrobial drug resistance and
vaccine development. He returned to NMCSD in 2010, serving as ID division head. In 2012, Dr.
Maves deployed to the NATO Role 3 Multinational Medical Unit at Kandahar Airfield,
Afghanistan, as Director of Medical Services. After returning from deployment, he later served
as vice chair of medicine and ID fellowship program director. He was the DoD coordinating
principal investigator (PI) for the NIAID-sponsored Adaptive Covid-19 Treatment Trial (ACTT)
and the San Diego site PI for the AstraZeneca/Oxford phase 3 ChAdOx1 SARS-CoV-2 vaccine
trial. He retired from the United States Navy with the rank of Captain in 2021 after 22 years of
active-duty service and joined the faculty at Wake Forest.

Dr. Maves is board-certified in internal medicine, infectious diseases, and critical care medicine.
He is the vice chair of the Fundamental Disaster Management committee in the Society of
Critical Care Medicine and is the chair of the American College of Chest Physician’s Covid-19
Task Force and the Disaster Response and Global Health Section. He lives in Winston-Salem
with his wife, Robin, and their three children. His research currently focuses on the
epidemiology and treatment of severe viral diseases, including SARS-CoV-2, as well as disaster
responses to public health emergencies.



COVID-19:

Clinical trials and management update

Ryan C. Maves, MD, FCCM, FCCP, FIDSA

Professor of Medicine and Anesthesiology

Sections on Infectious Diseases and Critical Care Medicine
Wake Forest School of Medicine

Winston-Salem, North Carolina, USA
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Disclaimers

ReViral.

» Research support to my institutions:
» AstraZeneca, AiCuris, Sound Pharmaceuticals,

« Advisory panel memberships:
* Trauma Insights, EMD Serono

* Travel support:

* American College of Chest Physicians, Society of
Critical Care Medicine

« Off-label medication uses may be discussed.

QUIT TODAY PAY CASH DON'T RETIRE

St impaortant

DIE
BROKE

A RADICAL, FOUR-PART FINANCIAL PLAN

INCREASE YOUR NET WORTH,
AKD AFFORD ¥OU THE LIFESTY|
OF YOUR DREAMS

STEPHEN M. POLLAN
America’s most trusted financial advisor
and MARK LEVINE
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COVID-19
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Competing schools of thought in critical care
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Competing schools of thought in critical care
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https://www.history.com/news/1918-pandemic-public-health-campaigns
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Objectives

* Focus on therapy for active infection:
* Inpatient and outpatient
* Antivirals, immunomodulators, antithrombotics

 Will not touch on:
» Vaccine efficacy
* Prophylaxis (e.g., tixagevimab/cilgavimab)
* Non-pharmacologic interventions

OO Wake Forest®
School of Medicine

4/19/2022
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9
COVID-19 Clinical Trials
As of 11:38 AM Pacific Time on 07 March 2022:
. 3,212 interventional trials for COVID-19 that are active, recruiting or completed on
clinicaltrials.gov
. 954 in the United States
. 950 in Europe and the UK
. 325 in South and Central America
. 278 in China
. 276 in the Middle East
. 203 in Africa
. 175 in Canada
. 143 in India
. 127 in Mexico
. Plus Southeast Asia, Australia, Japan...
r
OO Wake Forest®
School of Medicine
10

4/19/2022
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Remdesivir

+ Viral RNA polymerase inhibitor

* Previously available through
expanded access protocols,
emergency use authorization,
and RCTs.

+ Gilead submitted NDA to FDA
for approval on 10 August 2020
(“Veklury”), now FDA-approved.

OO Wake Forest®
School of Medicine

12
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First RCT of remdesivir vs placebo, conducted in Wuhan, China

237 patients, 2:1 allocation, 10 days of remdesivir IV

Median age 64-66 years, more men in placebo group (65% vs 56%).
Concomitant use of antiretrovirals, interferons, corticosteroids permitted.
11/158 (7%) of drug patients on MV vs 10/78 (13%) of placebo patients.
Trial stopped early due to end of outbreak in Wuhan

* Reduction in statistical power (80% -> 58% ability to detect a HR of 1.4 for
clinical improvement).

13

14

4/19/2022



Adaptive COVID-19 Treatment Trial (ACTT)

» Sponsored by NIAID
* 1063 patients, randomized to remdesivir vs placebo

» 68 centers (US, Denmark, Germany, Greece, Japan,
Republic of Korea, Mexico, Singapore, Spain, UK).

* Primary outcome: time to clinical improvement
» Hospitalized but not requiring supplemental O2 or needing medical care
» Not hospitalized but w/ limitations in activities and/or on 02
* Not hospitalized, no limitations
» Completed initial enrollment at midnight, 20 April 2020.

DO Wake Forest®
School of Medicine
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» Decreased time to recovery (15 to 10 days)
with remdesivir.

» Benefit greatest in those requiring
supplemental O2 but not on
HFNC/NIV/MV/ECMO.

» Mortality reduction not statistically significant
(hazard ratio for death, 0.73; 95% CI: 0.52 to
1.03) but benefit again most marked in those
only on supplemental O2.

X Wake Forest*
School of Medicine

16

4/19/2022



+ Decreased time to recovery (15 to 10 days)
with remdesivir.

» Benefit greatest in those requiring
supplemental O2 but not on
HFNC/NIV/MV/ECMO.

» Mortality reduction not statistically significant
(hazard ratio for death, 0.73; 95% CI: 0.52 to
1.03) but benefit again most marked in those
only on supplemental O2.

XX Wake Forest*
School of Medicine
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Supplemental 02 HFNC/NIV

» Decreased time to recovery (15 to 10 days)
with remdesivir.
» Benefit greatest in those requiring
supplemental O2 but not on
HFNC/NIV/MV/ECMO.
» Mortality reduction not statistically significant
(hazard ratio for death, 0.73; 95% CI: 0.52 to
1.03) but benefit again most marked in those MV/ECMO
only on supplemental O2.

OO Wake Forest®
School of Medicine

18
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HHFNC/NIV
HR for progression to IMV/death with
RDV vs placebo — 0.45
* note: low use of dexamethasone in this
LENC trial (predates RECOVERY)

Paules Cl, Gallagher SK, Rapaka RR, et al. Remdesivir for the prevention of invasive
mechanical ventilation or death in COVID-19 - A post-hoc analysis of the Adaptive
COVID-19 Treatment Trial-1 Cohort. Clin Infect Dis. 2021;ciab695.
doi:10.1093/cid/ciab695

XX Wake Forest*
School of Medicine

19
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* WHO-sponsored adaptive trial:
* 405 hospitals, 30 countries, 11,266 adults.
» 2750 allocated remdesivir, 954 hydroxychloroquine, 1411 LPV/r, 651
IFN+LPV/r, 1412 IFN, and 4088 SOC only.

+ Kaplan-Meier 28-day mortality was 12%
* 39% if already ventilated at randomization, 10% otherwise.

WHO Solidarity Trial Consortium. N Engl J Med 2020. DOI: 10.1056/NEJM0a2023184

XX Wake Forest*
School of Medicine

21

WHO Solidarity Trial Consortium. N Engl J Med 2020. DOI: 10.1056/NEJMo0a2023184

22
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WHO Solidarity Trial Consortium. N Engl J Med 2020. DOI: 10.1056/NEJM0a2023184

23

Limitations of SOLIDARITY

* No placebo

* No double-blinding

+ Limited data monitoring

* No diagnostic confirmation of infection

* No timing of symptoms duration before treatment initiation
* Unknown baseline physiological severity

* Unknown supportive care provided

» Unknown health care capacity status of enrolling sites

Slide courtesy of Dr. Neera Ahuja (Stanford), Dr. Andre Kalil (UNMC), and Dr. David Lye (Singapore).

24

4/19/2022
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178 hospitaized patients * Quasi-experimental study, two sequential cohorts.
pe——— » Adults, hospitalized, supplemental O2, not on IMV.
* Lower mortality in combination therapy arm.
* 1.3% vs 16% (p=0.005) mortality
B e * Worse baseline P/F in combination therapy arm

(231 vs 242)
» Weakness — before/after design, non-concurrent
control groups.

75 included in the

78 included in the Remdesivir +
Dexamethasone only group

Dexamethasone group

§ Marrone A, Nevola R, Sellitto A, et al. Remdesivir plus

E 0s7 dexamethasone versus dexamethasone alone for the treatment of
COVID-19 patients requiring supplemental O2 therapy: a prospective
controlled non-randomized study. Clin Infect Dis. 2022;ciac014.
doi:10.1093/cid/ciac014

083
0 L] 10 L] 2 2 0
Days
a e b

XX Wake Forest*
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+ Canadian Treatments for COVID-19
(CATCO) trial: open-label RCT, dex vs
RDV/dex

+ Similar in setting to ACTT-1, similar in
design to Solidarity

* 40% female, median age 65 yrs.

* 21% in ICU at randomization

+ 8.0% progression to IMV with RDV,
vs 15.0% in controls (RR 0.53,
95%Cl 0.38-0.75)

» Non-significant decrease in mortality
with RDV but very close in low-flow
02 group.

CMAJ 2022.doi: 10.1503/cmaj.211698; early-released January 19, 2022

OO Wake Forest®
School of Medicine
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+ Canadian Treatments for COVID-19
(CATCO) trial: open-label RCT, dex vs
RDV/dex

+ Similar in setting to ACTT-1, similar in
design to Solidarity

* 40% female, median age 65 yrs.

* 21% in ICU at randomization

+ 8.0% progression to IMV with RDV,
vs 15.0% in controls (RR 0.53,
95%CI 0.38-0.75)

» Non-significant decrease in mortality
with RDV but very close in low-flow
02 group.

CMAJ 2022.doi: 10.1503/cmaj.211698; early-released January 19, 2022

XX Wake Forest*
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Outpatient remdesivir . PINETREE trial

* Double-blind RCT of
high-risk outpatients
with COVID-19

» 3 days of IV RDV

* Median 50 years, 47.9%
women, 41.8%
Hispanic/Latinx.

* 87% reduction in
hospitalization (0.7%
vs 5.3%; no deaths by
day 28).

Gottlieb RL et al. NEJM 2021, DOI: 10.1056/NEJM0a2116846

OO Wake Forest®
School of Medicine
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Remdesivir — a proposed summary

« Effective in early COVID-19:
» Admitted with hypoxemia but before requiring NIV/HHFNC/IMV
* High-risk outpatients

* Reduces risk of progression to IMV

* Potential mortality benefit

* Personal argument: response is based on physiology, not time
* Not a panacea: likely limited benefit in resource-limited settings

XX Wake Forest*
School of Medicine

29

Nirmatrelvir-ritonavir (Paxlovid)

* Oral protease inhibitor,
boosted with ritonauvir.

* 89% relative reduction
in hospitalization or
death (absolute
reduction, 6.32%).

* Many drug interactions:
CNils, statins

Hammond J, Leister-Tebbe H, Gardner A, et al. Oral Nirmatrelvir for High-Risk, Nonhospitalized Adults with
Covid-19 [published online ahead of print, 2022 Feb 16]. N Engl J Med. 2022;10.1056/NEJM0a2118542.

OO Wake Forest®
School of Medicine
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* Small molecule viral RNA

MOInupiraVir polymerase inhibitor

* 1 433 patient RCT
* Unvaccinated
* 51% female
* Median 43 years

* 99.4% with rlsk factor for
severe COVID-19 (BMI >30
in 73.7%)

* ITT: 89% reduction in
mortality, 31% reduction
in hospitalization

 Teratogenicity concerns

Jayk Bernal A, Gomes da Silva MM, Musungaie DB, et al. Molnupiravir for Oral Treatment of
Covid-19 in Nonhospitalized Patients. N Engl J Med. 2022;386(6):509-520.
doi:10.1056/NEJM0a2116044

XX Wake Forest*
School of Medicine
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Glucocorticoids

+ Recommended for vasopressor-
resistant shock

» Not previously recommended for
viral pneumonias, but cautiously
advised by SSC and supported by
some early Chinese data (Wu C et
al, JAMA Intern Med 2020, 84
patients with ARDS)

33

* Open-label, multi-arm RCT in the UK.

* Clinically-suspected or proven SARS-CoV-2 infection

» Conducted 176 UK hospitals between March and June 2020
» Dexamethasone 6 mg IV/PO/NG daily x 10 days vs SOC

* Primary outcome: 28-day mortality

* 6,418 patients, 1:2 allocation (dex vs SOC).

» 8% of SOC group received dexamethasone as well.

* Very little remdesivir used in this trial (5 patients total).

» Very high baseline mortality (26.2% in SOC patients not receiving mechanical
ventilation).

QX Wake Forest*
School of Medicine
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Munch MW, Myatra SN, et al. Effect of 12 mg vs 6 mg of Dexamethasone on the Number of Days
Alive Without Life Support in Adults With COVID-19 and Severe Hypoxemia: The COVID STEROID
2 Randomized Trial. JAMA. 2021;326(18):1807-1817. doi:10.1001/jama.2021.18295

COVID-STEROID 2 Trial

International RCT of 6 mg vs 12 mg of
dexamethasone for severe/critical COVID-19.
1000 adults, hospitalized, requiring at least 10 L/m
supplemental O2.

* 80% in ICU, 20% on IMV at enrollment

* 62% on RDV

* 12% on IL-6 or JAK antagonists
Non-significant reduction in 90-day mortality
with higher-dose dexamethasone (32.0% vs
37.7%, p=0.09)
Planned Bayesian re-analysis (Granholm A et al,
ICM 2022; 28:45-55) estimates a 95.7%
probability of benefit at 90 days.

X Wake Forest*
School of Medicine
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Taboada M, Rodriguez N, Varela PM, et al. Effect of high versus low dose of dexamethasone on
clinical worsening in patients hospitalised with moderate or severe COVID-19 Pneumonia: an
open-label, randomised clinical trial. Eur Respir J 2021; in press

(https://doi.org/10.1183/13993003.02518-2021).

* Open-label RCT in Spain:

200 adult patients hospitalized
with COVID-19 on
supplemental O, but requiring
<50% FiO,.

* Dexamethasone 6 mg daily vs

20 mg daily x 5 days, then 10
mg daily x 5 days (similar to
DEXA-ARDS)

* Decreased rate of clinical

worsening (16.4% vs 31.4%)
with high-dose but no change
in time to recovery or 28-day
mortality.

DO Wake Forest®
School of Medicine
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Baricitinib

* Janus kinase inhibitor

» Compared with placebo (plus RDV) in ACTT-2 — small benefit
seen in time to recovery, most marked in HHFNC/NIV.

» Comparable to dexamethasone in ACTT-4 but no real

advantage seen

 Possible alternative to dexamethasone but lacking combination

data until recently.

X Wake Forest*
School of Medicine
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COV-BARRIER

* Industry-sponsored double-blind RCT of baricitinib +
SOC vs SOC
» 1525 adult patients (101 centers, Asia, Europe, North
America, South America)
» supplemental O2, HHFNC, NIV (no IMV at
baseline)

* 91.3% received dexamethasone, 18.9% RDV

* 38.2% reduction in all-cause mortality with baricitinib
vs SOC (NNT=20) -> most marked in patients on
NIV/HHFNC at enrollment

* Noincrease in VTE

Marconi VC, Ramanan AV, de Bono S, et al. Efficacy and safety of baricitinib for the treatment of
hospitalised adults with COVID-19 (COV-BARRIER): a randomised, double-blind, parallel-group, placebo-
controlled phase 3 trial. Lancet Respir Med. 2021;9(12):1407-1418. doi:10.1016/52213-2600(21)00331-3

XX Wake Forest*
School of Medicine
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Exploratory RCT of bari+SOC in

IMV/ECMO

» Same basic design as COV-
BARRIER

* 101 patients randomized

* 17% absolute mortality reduction,
44% relative reduction

* Preliminary but...?

Ely EW, Ramanan AV, Kartman CE, et al. Efficacy and safety of baricitinib plus standard of care
for the treatment of critically ill hospitalised adults with COVID-19 on invasive mechanical
ventilation or extracorporeal membrane oxygenation: an exploratory, randomised, placebo-
controlled trial. Lancet Respir Med. 2022;52213-2600(22)00006-6. doi:10.1016/52213-
2600(22)00006-6

OO Wake Forest®
School of Medicine
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IL-6 antagonists

* |L-6 antagonists: Tociluzimab and sarilumab

* HLH- or CRS-like syndrome with elevated IL-6, ferritin levels identified
in subset of critically-ill COVID-19 patients.
* Widely used early in pandemic based on HLH/CRS experience and
anecdotal reports of benefit.
» Two manufacturer-sponsored phase 3 RCTs (Roche, Regeneron) of
both agents terminated due to lack of benefit in critically-ill patients.

XX Wake Forest*
School of Medicine
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e EMPACTA trial
* Multinational RCT of 389
hospitalized patients (2:1
allocation).
* Composite endpoint:
* 28-day mortality
* Progression to
mechanical ventilation
* Improvement in composite
endpoint (12.0% vs 19.3%) in
treatment arm but no
improvement in 28-day
mortality (10.4% vs 8.6%).

OO Wake Forest®
School of Medicine
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* Open-label RCT in Brazil.
* Composite endpoint:
¢ 15-day mortality
* Progression to
mechanical ventilation
¢ Terminated early due to
increased mortality in
treatment arm.

XX Wake Forest*
School of Medicine
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Kate Beaton, http://www.harkavagrant.com

OO Wake Forest®
School of Medicine
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* Immune modulation arm of a
large, adaptive open-label
RCT.

e 895 patients with critical
illness due to Covid-19,
randomized to IL-6 inhibitor
(mostly tociluzimab) vs
placebo.

* Organ support-free days up
to day 21 (more is better).

XX Wake Forest*
School of Medicine
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* No major change in days
free of organ support
BUT decrease in
mortality

e 28.0% (98/350) for
tocilizumab

* 35.8% (142/397) for
control

OO Wake Forest®
School of Medicine

48

4/19/2022

24



WHO Rapid Evidence Appraisal for COVID-19 Therapies (REACT) Working Group, Shankar-Hari M,
Vale CL, et al. Association Between Administration of IL-6 Antagonists and Mortality Among
Patients Hospitalized for COVID-19: A Meta-analysis. JAMA. 2021;326(6):499-518.
doi:10.1001/jama.2021.11330

XX Wake Forest*
School of Medicine
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Sotrovimab

Monoclonal antibody

Derived from patient who
recovered from original
recipe SARS!

* Active against Omicron

0 . . .
Gupta A, Gonzalez-Rojas Y, Juarez E, et al. Early Treatment 85 /0 I'eductlon |n r|Sk Of
for Covid-19 with SARS-CoV-2 Neutralizing Antibody = A -

Sotrovimab. N EnglJ Med. 2021;385(21):1941-1950. hos pltal ization

doi:10.1056/NEJM0a2107934 (p=0.002)

OO Wake Forest®
School of Medicine
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Sotrovimab

» Monoclonal antibody

* Derived from patient who
recovered from original
recipe SARS!

* Ineffective in
hospitalized patients
(ACTIV-3/TICO trials)

Self WH et al, Lancet Infect Dis 2021
https://doi.org/10.1016/51473-3099(21)00751-9

XX Wake Forest*
School of Medicine
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Immunomodulators — a proposed
summary

» Dexamethasone 6 mg daily is the cornerstone of care for
severe COVID-19.

* In patients who are decompensating (i.e., progressing to
NIV/HHFNC/IMV):
* Add baricitinib 4 mg PO daily OR
» Add tocilizumab OR
* Increase dexamethasone to 12 mg daily

« Sotrovimab is an excellent outpatient therapy (for now) but not
useful in inpatients at current doses.

OO Wake Forest®
School of Medicine
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Immunomodulators — a proposed
summary

« Bariticinib
 Contraindications: ALC <200, ANC <500, CrClI <30, active or recent VTE
» Advantages: 14 days of baricitinib is % the cost of one dose of toci.

* Tocilizumab
» Contraindications: active secondary infection
» Advantages: more robust data in intubated patients

* Dexamethasone 12+ mg
» Contraindications: none that | can think of.
* Advantages: less compelling data but certainly safe and inexpensive

XX Wake Forest*
School of Medicine
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Thrombosis

OO Wake Forest®
School of Medicine
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COVID-19, thrombosis, and VTE

* Increased risk of VTE, PE, cardiovascular events well-documented early
in pandemic.
» Highly variable strategies for anticoagulation:
= Standard VTE prophylaxis (e.g., enoxaparin 40 mg SC daily)
= “Enhanced” prophylaxis (e.g., enoxaparin 0.5 mg/kg SC bid)
= Full anticoagulation empirically for all hypoxemic or intubated
patients.
* Retrospective series with highly variable results.

55

COVID-19, thrombosis, and VTE

* 17.0% pooled incidence for VTE
* 12.1% DVT, 7.1% PE
* Higher with screening (33.1% vs 9.8% by clinical diagnosis)
* Higher in the ICU (27.9% vs 7.1% in the ward)
* Higher in prospective studies (25.5% vs 12.4% in retrospective studies)

Jiménez D, Garcia-Sanchez A, Rali P, et al. Chest 2021;159(3):1182-1196

X Wake Forest*
School of Medicine
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Anticoagulation REMAP-CAP, ACTIV-4a,
ATTACC (NEJM 2021)

* Platform trials looking at
anticoagulation strategies for
hospitalized patients with

 — — COVID-19.
ICU patients —
No benefit to
empiric full

< I anticoagulation

DO Wake Forest®

57
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Anticoagulation REMAP-CAP, ACTIV-4a,
ATTACC (NEJM 2021)

* Platform trials looking at
anticoagulation strategies for
hospitalized patients with
COVID-19.

Non-ICU patients-

<l > High NNT but significant reduction
in need for organ support and
death with empiric full
anticoagulation

58 OO Wake Forest®
School of Medicine
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* RAPID trial
» 28 hospitals in Brazil, Canada,
Ireland, Saudi Arabia, UAE, USA
* 465 adults admitted to wards with
COVID-19
* Randomized to therapeutic vs
prophylactic heparin/LMWH
* Improvement in all major endpoints
with therapeutic heparin/LMWH.
» Mortality: 1.8% vs 7.6% -
only significant endpoint
e IMV 4.8% vs 6.8%
e VTE 0.9% vs 2.5%
» Bleeding 0.9% vs 1.7%
(nonsignificant but weird)

Sholzberg M, Tang G H, Rahhal H, et al. Effectiveness of therapeutic heparin versus
prophylactic heparin on death, mechanical ventilation, or intensive care unit admission
in moderately ill patients with covid-19 admitted to hospital: RAPID randomised clinical
trial. BMJ 2021; 375 :n2400

doi:10.1136/bm;j.n2400

X Wake Forest*
School of Medicine
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+ HEP-COVID trial
* 12 hospitals in USA
» 253 adults admitted to hospital with
COVID-19
* Randomized to therapeutic
vs prophylactic heparin/LMWH
* Improvement in all major endpoints
with therapeutic heparin/LMWH in
ward patients.
* Mortality: 19.4%% vs 25.0% -
* VTE+ATE 10.9% vs 29.0%
» Benefit not seen in ICU
patients

XX Wake Forest*
School of Medicine

61

ACTIV-4B

» RCT of antithrombotic/antiplatelet
therapy in symptomatic outpatients

» Target enrollment: 7000

» Stopped at 657 due to futility

* 80% White, 38% Latino ethnicity, 60%
female, median 54 yrs

* 35% HTN, 28% DM, 20% smokers

» No difference between individual or
composite endpoints:

OO Wake Forest®
School of Medicine

62
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Updated CHEST VTE Guidelines

Moores LK, Tritschler T, Brosnahan S, et al. Thromboprophylaxis in Patients with COVID-19. A
Brief Update to the CHEST Guideline and Expert Panel Report [published online ahead of print,
2022 Feb 12]. Chest. 2022;50012-3692(22)00250-1. doi:10.1016/j.chest.2022.02.006

DO Wake Forest®
School of Medicine
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But what about...?

X Wake Forest*
School of Medicine
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86 y/o man presenting to ED for evaluation of progressive
weakness and cough.

Recently hospitalized for evaluation of chest pain —
nonexertional, pleuritic, cardiac evaluation negative.

Family reports decline in functional status over week prior
to admission, accompanied by scant hemoptysis, chills,
and arthralgias.

Not vaccinated against SARS-CoV-2.

10 LPM by NRB, progressive hypoxemia and delirium,
intubated, admitted to MICU.

Sputum obtained for analysis.

Ivermectin initiated.

X Wake Forest®
School of Medicine

65

86 y/o man presenting to ED for evaluation of progressive
weakness and cough.

Recently hospitalized for evaluation of chest pain —
nonexertional, pleuritic, cardiac evaluation negative.

Family reports decline in functional status over week prior
to admission, accompanied by scant hemoptysis, chills,
and arthralgias.

Not vaccinated against SARS-CoV-2 because it was 2005

10 LPM by NRB, progressive hypoxemia and delirium,
intubated, admitted to MICU.

Sputum obtained for analysis.

Ivermectin initiated because he had disseminated
strongyloidiasis

QX Wake Forest*
School of Medicine

66
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DO Wake Forest®
School of Medicine
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A possible path forwards

» Outpatients without hypoxemia:
» Supportive care only for low-risk patients
 Preferred options for high-risk: sotrovimab versus Paxlovid
» Second line options for high risk: outpatient RDV versus molnupiravir

 Patients with hypoxemia on low-flow supplemental O2
* Therapeutic-dose LMWH or UFH
* Remdesivir x 5 days (or until discharge)
» Dexamethasone 6 mg daily x 10 days (or until discharge)

X Wake Forest*
School of Medicine

68
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A possible path forwards

+ Patients requiring HHFNC/NIV
* Prophylactic-dose LMWH or UFH
* Dexamethasone 6 mg daily plus:
1. Baricitinib
2. Tocilizumab
3. High-dose dex
* +/- Remdesivir for 5-10 days

+ Patients requiring IMV/ECMO
* Prophylactic-dose LMWH or UFH
* Dexamethasone 6 mg daily plus:
1. Tocilizumab
2. Baricitinib
3. High-dose dex
* Maybe remdesivir if significantly immunocompromised

DO Wake Forest®
School of Medicine
69
Thank you again for the opportunity to
speak to you all today.
Stay safe.
rmaves@wakehealth.edu
70
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Respiratory Care Program. She also serves as the CTS Liaison for the
California Society for Respiratory Care.
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ventilation delivery through innovation and strategic ventilator practices.



Newer Tools to Measure Pulmonary Mechanics and
Use of Prone Positioning

Krystal Craddock, MSc, RRT, RRT-
NPS, RRT-ACCS, AE-C, CCM

Clinical Operations Manager,
Respiratory Care

No perceived COI
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Pulmonary Mechanics and Prone Positioning

Advanced Respiratory Mechanics — Why?

= The understanding of a patient’s pulmonary mechanics is a necessary piece of the
assessment of a patient on mechanical ventilation.

- Provide effective gas exchange
- Maintain alveolar recruitment
- Reduce VILI

- Ensure hemodynamic stability

= Advanced Respiratory Mechanics
- PV Tool
- Esophageal Manometry
- Electronic Impedance Tomography (EIT)

Pulmonary Mechanics and Prone Positioning 4
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PV Loops and ARDS

Inspiration
Expiration

TLCormaL

The inflation and
deflation limbs of the PV
loop will demonstrate a
change in slope,
meaning respiratory
compliance varies at
different levels of
pressure.

Vol (mL)

TLCARDS

P, (cm H,0)
Gattinoni et al. (2006) Pressure-volume curve (P/V) and its hysteresis. (a) P/V curve from a normal patient. (b) P/V curve from a patient with ARDS.

(In: Cordioli, R and Brochard, L, Respiratory system compliance and resistance in the critically ill, Oxford Textbook of Critical
Care, ISBN: 9780198855439.)

Pulmonary Mechanics and Prone Positioning 5

Protective Ventilation (P/V) Tool

* Quasi-statice P-V loop can
assess the potential for
recruitment and predict
whether a recruitment
maneuver can be effective.

* The lower inflection point of
the inflation pressure/volume
curve

e The linear compliance of the
inflation pressure/volume
curve

e The hysteresis

Gertler (2021)

Pulmonary Mechanics and Prone Positioning 6
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Esophageal Manometry

= PEEP must be individually determined for each patient.

~ Basic PEEP trial methods involve monitoring compliance, PIP, and Py,
= Transpulmonary pressure (P, ) is the difference between the pressure inside the

alveoli and the pressure surround the lung.

- PTP = IDalv - I:)pl
= Pleural pressure is estimated by measuring the pressure in the lower third of the

esophagus using an esophageal balloon catheter

- Elevated in ARDS, obesity, increased intraabdominal pressure

= The use of Py, supports titration of pressures based on actual pressure.

- To allow optimal recruitment, PEEP could be increased until P, becomes positive
and end-expiration.

Piraino et al. (2011)
Yoshida et al. (2018)

Pulmonary Mechanics and Prone Positioning 7

Esophageal Manometry

¢ I:)TP = F)alv - I:)pl

» Esophageal pressure can be used as
an estimate of mean pleural pressure.

 Technical aspects of this
measurement are important
* Characteristics of the manometer
* Placement position
* Balloon inflating volume
* Data interpretation

Hamilton Medical (2018). Retrieved from https://www.hamilton-

medical.com/en_US/News/Newsletter-articles/Article~2018-10-
h_dGertlelr (2021) 19~Bedside-Tip%3A-How-to-measure-esophageal-pressure-

Yoshida et al. (2018) correctly~5189d03b-e7b4-deed-966e-2fae8f42a13a.html

Pulmonary Mechanics and Prone Positioning 8




Electrical Impedance Tomography (EIT)

Breath-by-breath dynamic imaging of regional
ventilation distribution through measuring
impedance changes across lung regions.

Can detect changes in lung impedance
associated with recruitment maneuvers and
incremental or decremental PEEP trials.

* Non-invasive and radiation-free imaging

* 16to 32 leads

In patients with ARDS, EIT-guided PEEP
titration has been associated with improved

oxygenation, compliance, driving pressure,
and weaning success rates.

Zhao et al. (2019)
Sella et al. (2021)

Pulmonary Mechanics and Prone Positioning

Zhao et al. 2019

Sella et al. (2021). Retrieved from: https://www.resmedjournal.com/article/S0954-6111(21)00261-4/fulltext

Pulmonary Mechanics and Prone Positioning
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Prone Positioning

Pulmonary Mechanics and Prone Positioning

11

11

Pulmonary Mechanics and Prone Positioning
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Prone Positioning

- Awake prone positioning appears to be a safe and tolerable
intervention for non-intubated patients with hypoxemic respiratory
failure attributable to ARDS or COVID-19.

- Prone positioning in non-intubated, spontaneously breathing patients'
effectiveness in improving oxygenation and reducing intubation rate
and mortality, and its tolerability, timing, and optimal duration are
unclear.

- Potential benefits include improved oxygenation and mortality rate,
but no significant effects on incidence of intubation or critical care
admission were found in one systematic review.

- Future research with well-designed trials are needed to explore the

subject more rigorously and to confirm clinical effectiveness.
Fazzini et al. 2022

Pulmonary Mechanics and Prone Positioning 13

13

References

Gertler R. Respiratory Mechanics. Anesthesiol Clin. 2021;39(3):415-440. doi:10.1016/j.anclin.2021.04.003

Gattinoni L, Caironi P, Cressoni M, Chiumello D, Ranieri M, (%uintel M, Russo S, Patroniti N, Cornejo R, Bugedo G (2006)
Lung recruitment in patients with'the Acute Respiratory Distress Syndrome. N Engl J Med'354:17/5-178

Demory D, Arnal JM, Wysocki M, et al. Recruitability of the Iur}jg estimated by the pressure volume curve hysteresis in
ARDS patients. Intensive Care Med. 2008;34(11):2019-2025. doi: 10.1007/s00134-008-1167-8

Piraino T, Cook DJ. Optimal PEEP guided by esophageal balloon manometry. Respir Care. 2011;56(4):510-513.
doi:10.4187/respcare.00815

Yoshida T, Amato MBP, Grieco DL, et al. EsoPha%eal Manometry and Regional Transpulmonary Pressure in Lung Injury.
Am J Respir Crit Care Med. 2018;197(8):1018-1026. doi:10.1164/rccm.201709-18060C

Zhao Z, Chang MY, Chang MY, et al. Positive end-expiratory pressure titration with electrical imgedance tomo raphil and
ressure-volume curve in severe acute respiratory distress syndrome. Ann Intensive Care. 2019;9(1):7. Published 2019
an 17. doi:10.1186/s13613-019-0484-0

Sella N, Pettenuzzo T, Zarantonello F, et al. Electrical impedance tomography: A compass for the safe route to optimal
PEEP. Respir Med. 2021;187:106555. doi:10.1016/j.rmed.2021.10655

Guérin C, Reignier J, Richard JC, et al. Prone positioning in severe acute respiratory distress syndrome. N Engl J Med.
2013;368(23):2159-2168. doi:10.1056/NEJM0a1214103

Fazzini B, Page A, Pearse R, Puthucheary Z. Prone positioning for non-intubated spontaneously breathinézpatients with acute

hypoxaemic respiratory failure: a systematic review and meta-analysis. BrJ Anaesth. 2022;128(2):352-3
doi:10.1016/j.bja.2021.09.031

Pulmonary Mechanics and Prone Positioning 14

14



" ZUCKERBERG
"I‘ SAN FRANCISCO GENERAL

Hospital and Trauma Center

Unconventional and

Advanced Modes of

Ventilation

Justin Phillips RRT-ACCS

Department of Anesthesia and Perioperative Care
Respiratory Care Division

University of California San Francisco at
Zuckerberg San Francisco General Hospital

Disclosures

= Content and Financial Disclosure: | have received honoraria
for lectures and content creation for ContinuED online
continuing education.

= This lecture does focus on modes of mechanical ventilation
that may be exclusively featured on specific ventilators or from
a specific manufacturer, none of whom | have financial
relationships with.

4 1 reo 4 $oned Lo 1
I [TOOLICT IEALUTICIC]




Basic Principles

3 Unconventional and Advanced Modes of Ventilation Lw

Goals of Mechanical Ventilation

= Guarantee of the adequacy of gas exchange (oxygenation, ventilation/acid-base
balance)

* Minute Ventilation (VT x RR)

* PEEP (preserve or re-establish FRC which is the “alveolar volume” and therefore
primary determinant of arterial oxygenation)

+ FiO2

= Fully or partially support the power of breathing
+ Power of Breathing: Work/min = Work/L x V¢ (L/min)
* Determinants: Raw and Crg and V¢ demand

4 Unconventional and Advanced Modes of Ventilation L@:
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Why Differentiate From the “Standard”

New shiny toy

New approach to clinical goals

Better optimization of mechanical support
Rescue

5 Unconventional and Advanced Modes of Ventilation

6
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Common Alternatives

Caveats to implementation

Outcome data
Standardization
Clinician familiarity
Operational limitations

7 Unconventional and Advanced Modes of Ventilation Lw
7
Common Alternatives
= Non-Conventional = Advanced Modes
- HFOV - PAV
- HFPV - NAVA
- HFJV - APRV
- ASV, Automode, SmartCare,
etc.
8 Unconventional and Advanced Modes of Ventilation Lw
8
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Q 2000 Q 2016 Q 2022

>
¢ 2013 ) 2017
9
High Frequency Ventilation
HFPV HFOV
VDR-4 Percussionaire 3100B Vyaire
10 Unconventional and Advanced Modes of Ventilation lw
10
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High Frequency Percussive Ventilation
Volumetric Diffusive Respirator (VDR-4)

High-frequency flow (flow regulated), pressure-limited, time-
cycled, low-frequency VT (similar to VT in CMV)

Low-frequency VT & High-frequency VT not measured

Larger ETT diameters, changes in i:e, or reduced HF rate can
increase HF VT

- VT likely to exponentially decrease with increases to frequency

" Unconventional and Advanced Modes of Ventilation Lw
11
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 ! 1
! !
! !
! !
!
\dl 1
Chatburn RL. High-frequency assisted
airway clearance. Respir Care. 2007
Sep;52(9):1224-35; discussion 1235-7.
PMID: 17716388.
Image Courtesy of Percussionaire
12 Unconventional and Advanced Modes of Ventilation L@:
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13

Proportional Modes
PAV and NAVA

= Ventilator asynchrony is common and can require frequent
interventions by the clinician

= Respond to changes in ventilatory demand

= Balance of unloading WOB and relinquishing control
of ventilation to the patient

= Limited outcome data but in theory, if the patient is appropriate
for PSV then proportional modes may be a reasonable
alternative

14

Unconventional and Advanced Modes of Ventilation L@:

14
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Proportional Assist Ventilation
(PAV)

Piotal = Pmus T Pvent = (VT X Elastance) + (Flow x Raw)

Estimated R + E to calculate Py,

Neurally Adjusted Ventilatory Assist
(NAVA)

Ppeak = NAVA level x (Edi peak — Edi min) + PEEP

15
Proportional Assist Ventilation Neurally Adjusted Ventilatory Assist
(PAV) (NAVA)
Swap equation of motion for electrical activity (diaphragm,
Percentage of total WOB cm H,0/millivolt)
i.e. 70/30 = 70% of Py by vent Increased vent response

Trigger = Edi

16
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Airway Pressure Release Ventilation
APRV

= Inverse Ratio, Pressure Controlled, Intermittent Mandatory Ventilation
WITH Unrestricted Spontaneous Breathing

= Open Lung Ventilation
= Often regarded as rescue therapy for life-threatening hypoxia in ARDS

= Attractive alternative to conventional or “traditional” modes of ventilation
due

- Preservation of spontaneous breathing
- Reduction of sedatives, analgesics, and NMBAs
- Hemodynamically advantageous

17 Unconventional and Advanced Modes of Ventilation Lw

17

18  Unconventional and Advanced Modes of Ventilation L@:
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Image courtesy of APRV-TCAV
Network

STEP 1: 37.5 umiNn Peak ExPIRATORY FLow X 0.75 = 28.1 UMIN TERMINAL FLOW
STEP 2: Set T, o at the point of which terminal flow equals 28.1 | N

19 Unconventional and Advanced Modes of Ventilation Lw
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Unconventional and Advanced Modes of Ventilation
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Perhaps the best evidence on use of APRV on patients with ARDS

138 patients with a diagnosis of ARDS

Randomized patients within 48 hours to:

- Conventional low tidal volume (LTV) ventilation with a low PEEP strategy
- APRV with a clearly defined implementation protocol.

Ventilator free days (median APRV = 2 days vs LTV = 19)

23 Unconventional and Advanced Modes of Ventilation Lw

23

Considerations

= Manufacturers implement
different iterations of APRV

= Your mileage may vary across
various platforms and software

= Lack of a standardized approach
to setting optimization

- Although clinical guides are
available

24 Unconventional and Advanced Modes of Ventilation
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= "Patients who received APRV had a lower
probability of survival than did those on other
forms of ventilation"

= Fewer vent-free survival days with APRV vs
non-APRV

“...we urge caution with the use of APRV in COVID-
19"

27 Unconventional and Advanced Modes of Ventilation

27

= Retrospective (01/20 - 06/30) analysis of multiple hospitals across the Mount
Sinai Health System

= P/F <200 (PEEP 5 + FIO2 >/= 0.70)

= Positive impact on oxygenation & ventilation

= Positive impact on Vd/Vt, regional V/Q matching, and alveolar ventilation

Presumed non-standardized application on APRV

28 Unconventional and Advanced Modes of Ventilation

28
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Does improvements in gas
exchange define success?

29 Unconventional and Advanced Modes of Ventilation

29

LPV is predicated on maintaining OLV

Subjective? Comfort . Alveolar
e - Evaluating the Pressure

Cost of
K "Success"

Preservation of
Spontaneous
Breathing

Open Lung

N

Optimal

Hemodynamic
Interactions

Situational, impact on respiratory muscle perfusion over vital
organs prompts conversation of full vs partial support

Changing mechanics
can be harder to identify
and be problematic

30 Unconventional and Advanced Modes of Ventilation
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ECMO as Bridge to Recovery
for Severe COVID-19

9:50 a.m. - 10:35 a.m.

OREN A. FRIEDMAN, MD
CEDARS-SINAI MEDICAL CENTER

Dr. Oren Friedman is the Associate Medical Director, Cardiac Surgery Intensive Care Unit,
Heart Institute at the Cedars-Sinai Medical Center, Los Angeles, California. He is a clinical
pulmonary and critical care physician with an interest in resuscitation, airway management,
cardiac arrest, and pulmonary embolism. In addition, he has spent significant time in his career
devoted to education. He has experience in creating and directing simulation courses, directing
critical care ultrasound courses, creating written and interactive curricula, giving many lectures
including at national forums, and more recently have chaired the education committee for the
national PERT consortium, and created and directed an educational podcast focused on
pulmonary embolism. He has been involved in scholarship centered on pulmonary embolism
and cardiac arrest resuscitation including several chapters review articles and have been sub
investigator on several pulmonary embolism research projects.



VV ECMO for the COVID patient

Overview of V-V

General Management of

the V-V patient

V-V ECMO for COVID ARDS

1st v 2nd wave

Controversies in COVID

ECMO

Oren Friedman Pulmonary and Critical Care

Cedars-Sinai
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Inari Medical —
consultation
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V-A ECMO “Veno-arterial”
* \Venous access + Arterial return

* Provides: complete cardiopulmonary
support

Treats: Cardiogenic Shock and bridges
to device/transplant/recovery

V-V ECMO “Veno-Venous”
* \Venous access + venous return

* Provides: Oxygenation and
Ventilation but no hemodynamic
support

* Treats : ARDS

V-A ECMO can cause differential hypoxemia and
complicates respiratory failure because of mixing

(2

CEDARS-STNAL

De-oxygenated
blood from
lung

Oxygenated
blood from
ECMO circuit

4/19/2022




VV ECMO has two broad applications

It will theoretically provide me with a
I can’t live without it better way to get the job done

« Ultra lung protective ventilation

» Reduce Fio2 and O2-trauma

» Reduce the hemodynamic burden of
mechanical ventilation

« Provide an alternative way to support
through the crisis
— Wake the patient
— exercise the patient
— extubate the patient

CEDARS-SINAL

CEDARS-SINATL
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Centrifugal Pump

Membrane Oxygenator

'
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The VV ECMO circuit behaves like an artificial lung before the patient’s
blood enters their defective lung

Sweep Flow + Blender

~

~

Ventilation Oxygenation

CEDARS-SINAL

9
M e
: : Low intra-
Bl%ggthggcietriz:]n Adequate Volume abd/intrathoracic
9 P pressure
CEDARS-STNAL
10
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Hypoxemia on VV

* Maximize flow

* Maximize capture of cardiac output

Set your mechanical ventilator during ECMO to be protective and predictive

Ultra lung protective
strategy

Minimize FiO,

Chose a mode that
aides in predicting
lung recovery

CEDARS-SINAL




75% reduction in MP

30%reduction in AP

Initiation of ECMO associated with a drop in TV,
RR, and driving pressure

13

6 cc/kg
PEEP 10

CEDAR.

PEEP 10 PS 10

4/19/2022
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Suggested Mechanical Ventilator settings the “10 10 10 rule”

* Mode:

— Use Pressure control ventilation:
rationale=as the patient improves and
compliance improves their tidal
volumes will return to normal

+ Settings
— RR 10 Driving pressure 10 PEEP 10

— Wean FIO, as low as possible (goal
down to 30%)

Try to address oxygenation and ventilation

problems through the ECMO circuit and not the vent.

C®S CEDARS-SINAL

15

Hit hard then pull away fast

Acute phase Recovery Phase

Week ~ 2 and on

The lung is recovering
Wake the patient
Mobilize the patient
Liberalize tidal volumes
Make the patient negative

» First week...

« The lung is hot and angry

» Sedate +/- paralysis

« Ultra lung protective ventilation

« Positive fluid balance may be necessary to
maintain flow

* Rest the lung and take over * Useand test the lung

“Rest is Best” “Use it or lose it “

CEDARS-STNAL




Who should go on?

EOLIA criteria

* ARDS

* Vent <7days

» PF<50 for 3 hours

* PF<80 for 6 hours

* OR pH <7.25/=60 for >6 hr

* with RR 35 Plateau <32 FiO,
>0.8 TV 6 cc/kg/PWB and
PEEP> 10

17

17
« Underpowered
» 28% crossover
 Study
terminated early
CEDARS-SINAL
18
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So, what about using ECMO for COVID?

19

Early ECMO data from Feb/Mar 2020 was
dismal

Average mortality of 82% and as high as 96%!

From S.A Namendys Silver Heart and Lung July 2020

20

4/19/2022
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Paris Experience
March ->June 2020

* 302 patients 17 ICUs —
central site —

* 6 mobile ECMO teams

* March ->June 2020

| |

Lebreton ECMO network organisation in Greater Paris Lancet 2021

Criteria to go on:
PF<80 for for 6

PF <50 for 3
Age <70
No serious comorbidities

Median age 52
Pre ECMO 94%
proned, median PF
61, most paralyzed
>50% on iNO

Better to be younger than 48
No renal failure to start

BAD:
43% Major bleeding 27 ICH
43% RRT
18% PE

Results:
Median duration 14 (8-26)
46% alive after 90 days after
ECMO

22

4/19/2022
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* Lancet October 2020 1k
patients estimated
mortality 90d 37.4%

* Age and underlying
health conditions more
important than severity
of ARDS at initiation

§

1l

23

ELSO registry COVID ELSO
results were registry up to Oct
encouraging 2020

90-day mortality
37%

EOLIA trial

60-day mortality
35%

4/19/2022
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* ECMO Criteria:
* Age<70

* PF<50 more than 3 hours

* PF<80 more than 6 hours
* pH<7.25, PCO>60 more than 6 hours

* Despite max vent settings=

* FIO2 at least 80% PEEP at least 10 TV 6¢cc/kg/PBM
with Plat<32

The Rush experience

* Average data:FIO,100 PEEP 17 ph7.24 PF
69 paralyzed proned pressors

25

140 patients 17% mortality,
82.5% alive at home!

* Features:

* Pro-Tek Duo® Cannula
Awakening

e Extubation

* Early mobilization

* Majority used direct thrombin
inhibitor

26

4/19/2022
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Pro Tek Duo® has some
advantages (used @Rush)

¢ Access in neck
* Improved mobility

* RV support

Tandem ProTek Duo® with RIJ cannulation

28

4/19/2022
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What about
longer term
survival

Start March/April
2020
132 patients average
age 51
47.7% died on ECMO
and 52% died during
hospitalization
6 month all cause
mortality was 53%

4/19/2022
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Half time

31

Then the “second wave” hit...

CEDARS-SINATL

16



< May 2020 > May 2020 Mortality
90d 90d T15%
mortality mortality length of run
37% 51% T by 6 days

33

Flip in the deceased to wean ratio from wave
1 to wave 2

First wave
Wean 58%
Survival 53%

Second wave
Wean 47%
Survival 44%

Broman ECMO for COVID19 during first and second waves Lancet
Aug 2021

4/19/2022
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Why was the second
wave worse?

* 319 ECMO for ARDS

* First wave prior to June 2020 n151
40% mortality

* Second wave n168 60% mortality

* Second wave: older, more comorbidities, longer time
between admission to ICU, more steroids, more VAPs

35

Pre pandemic V-V 40%
mortality avg 12 day

Before and run

After COVID-19 mortality
50% median time 20
days

36

4/19/2022

36

18



4/19/2022

What has
changed?

* Different variants A

* Change in therapeutics

* Change in patient population affected

* Change in attitudes RE ECMO

* Liberalize criteria/tighten criteria

Our “Second Wave” was characterized by an
increase in HFNC and longer pre intubation HFNC

Unpublished Data from Cedars on 1K patients

38
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4/19/2022

Patients who received HFNC followed by
intubation did worse than intubation up front

Hospital mortality:
HFNC without intubation
27.2%
Intubation without prior

HENC 40%
HFNC followed by
intubation 53.9%

Submitted unpublished data from Cedars

39

Self induced lung injury may be the cause
of worse outcome in the NIV group

351 pts
prospective registry
Standard oxygen(SOT)
HFNC
NIV

Early IMV
NIV associated with higher
ICU mortality

40
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Controversies in COVID ECMO

CEDARS-SINAL

4/19/2022

|Is COVID ECMO different than non-COVID
ECMOQO?

* More CNS hemorrhage
* More clot

* More pump changes.

* Longer Runs

* Worse survival

* But.... complications may normalize for length of run

42
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COMPLICATIONS COMPLICATIONS PER 1k HOURS

- coviD Non COVID - coviD Non COVID

CNS 6% 2.8%

hemorrhage

Oxygenator 8% 3.3% 0.2 0.2
Failure

Pump Failure 0.02 0.03
Circuit Change 159 5.7% 0.37 0.37
Circuit Clot 5% 2.9% 0.11 0.186

Data adopted from Barbaro Lancet 2020

43

How long do you go?

Short answer: no one knows

Long answer: young/single organ failure —keep going

Successful native lung recovery reported after 28 days of
support?!, no signal for decreased recovery up to 40 days?

1. Dreier ECMO in COVID-19 Prolonged therapy needed? Perfusion 2021
2. Barabaro ECMO support in COVID-19 Lancet 2020

44

4/19/2022
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Should V-V be restricted to
<7days of mechanical

ventilation ?
Age: [24,55) Age: [55,65) Age: [65,71)

100%
0 75%
[ —4
9
)
g 50% . Dead
"é Alive
2
u'e 25% 4 > 7 g

2
0%

<=7 days >7 days <=7 days >7 days <=7 days >7 days

45
Should Anticoagulation for COVID ECMO be
enhanced?
» NON COVID * COVID ,
« ACis complicated * May be prothrombotic
* Bleeding and clotting abound . SI:aetSarin resistance:
’ )[(),iASCIS'Ir'?'aX?I' between anti- increased in COVID - pro-
P inflammatory molecules
* Loss of vYMF monomers and antithrombin
* Platelet dysfunction resistance
* No evidence that targets
need to be adjusted
46

4/19/2022
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A tale of 3 TEGs on ECMO

e 125
¢ Therapeutic effect

e 169
o Slightly
supratherapeutic

* 164

¢ Severely
supratherapeutic

47

VV ECMO
for COVID =
works

VV ECMO for COVID First wave 60%
survival, second wave 50/50

Runs are longer

Management is similar

Patient selection is similar (perhaps loosen
time from intubation ->cannulation)

A strategy of awakening, extubation,
ambulation may be best

48
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BREAK
EXHIBIT HALL OPEN

10:35 a.m. - 10:50 a.m.



Lung Transplantation for Severe
COVID-19

10:50 a.m. - 11:35 a.m.

NICK KOLAITIS, MD
UC SAN FRANCISCO

Dr. Nicholas Andreas Kolaitis is an Assistant Professor of Medicine at
the University of California, San Francisco, with a focus on lung
transplantation and pulmonary hypertension. He is the director of
bronchoscopy for the Division of Pulmonary, Critical Care, Allergy
and Sleep Medicine. Dr. Kolaitis' research focuses on ways to
improve quality of life for patients with advanced lung disease. Dr.
Kolaitis is the Chair of the CTS Career Development Committee, and
one of the CTS representatives to the American Thoracic Society
Council of Chapter Representatives.

LESLIE SEIJO, MD
UC SAN FRANCISCO

Dr. Leslie Seijo is an Advanced Lung Disease and Lung Transplant
Fellow at UCSF. Before moving to the Bay Area, Dr. Seijo completed
her Internal Medicine residency at Icahn School of Medicine at Mount
Sinai Beth Israel, where she was also Chief Resident. Dr. Seijo is
interested in health disparities research, using implementation science
methods to address gaps in care for vulnerable patients with end-stage
lung disease and lung transplant.



Lung Transplantation for Severe
COVID-19

Nicholas Kolaitis, MD MAS
Assistant Clinical Professor of Medicine
University of California, San Francisco

Leslie Seijo, MD
Lung Transplantation Clinical Fellow
University of California, San Francisco

Disclosures

Kolaitis
» Consulting: Acceleron, Janssen, United Therapeutics

= Advisory Board: Janssen, United Therapeutics, Bayer

Seijo
= None
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Questions for Audience

https://pollev.com/lung
Or Text “lung” to 22333

Enter Username
i.e., @LungTxptMD or @lsejoMD

Click refresh with each question

https://pollev.com/lung UCsf

Goals for today

= Case presentations

= Brief overview of lung transplantation

= First transplants for COVID-19

= Current state of lung transplantation for COVID-19
» How the COVID-19 vaccine impacts transplant

= UCSF Experience

https://pollev.com/lung UGCsf
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https://pollev.com/lung UCsf

Case Presentations
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55 yo M with COVID19
OSH admission Transfer to UCSF 11/11/2020

8/2/2020

Intubated/Paralyzed Weaned to TC day, vent dependent
8/16/2020 listed 1/9/2021

55 yo F with NSIP Pattern ILD

Diagnosed April 2019 Listed for transplant
6/30/2020

Transplant Clinic (5LPM) Admit to UCSF for 02 need
4/16/2020 9/8/2020

51 yo M with COVID19

OSH admission Transfer to UCSF
1/15/2021 3/9/2021

VA ECMO Listed for transplant
1/30/2021 4/2/2021

43 yo M with COVID19

OSH admission Transfer to UCSF
12/5/2020 1/24/2021

—0 0

Intubated Convert VV ECMO
12/21/2020 1/28/2021

Brief overview of lung
transplantation
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Two primary aims of lung transplantation

Two primary aims of lung transplantation

AQ20R (Respiratory Specific)

Internal UCSF Data
Singer Am J Transplant 2017

10
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Indications for lung transplantation

ISHLT Registry 2019

11

Ideal Scenario

= Patient with chronic disease has ability to comprehend need for transplant
over a long period of time

= Able to understand risks and benefits of transplant

= Patients come to terms with potential loss of life and can have that as a
basis to stand tall when faced with challenges of transplant

= |[deally patients walk into the transplant

» Disease for which transplant is being performed is irreversible

12
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13

Leard LE J Heart Lung Transplant 2021

14
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“Since lung transplant is a lifesaving procedure, the principle of
utility requires that survival be maximized when choosing
transplant candidates...Candidates should be carefully selected, as
an unsuccessful lung transplant affects not only the individual who
was transplanted, but also a potential alternative recipient who did
not have the opportunity to be transplanted due to the prevailing

organ shortage.”

Leard LE J Heart Lung Transplant 2021 l ' :

15

“Case reports describing bilateral lung transplant for COVID-19
associated ARDS have started to emerge since January 2020.
Experts in the field recommend waiting at least 4-6 weeks after the
onset of respiratory failure due to COVID-19 prior to considering
lung transplant. While it seems likely that these cases should be
evaluated like other patients with post-viral ARDS, it is too early to
make conclusive recommendations at this time.”

Leard LE J Heart Lung Transplant 2021

16
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https://pollev.com/lung

17

Lung Allocation History

* In United States donor lung allocation occurs through the Organ
Procurement and Transplantation Network via the lung allocation score

» Calculated LAS score by need based on clinical parameters
— (e.g., PASP, age, 6MWD, oxygen requirements)
» Goal to maximize transplant benefit and minimize risk of wait list death
= Composite LAS Score ranges 0 to 100

» Highest possible score is someone who has a high likelihood of death on
the wait list and high likelihood of survival post transplant

18
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Unique listing for COVID-19

» Not included as a category in LAS until October 2020
= Patients with COVID-19 tend to be very sick so will have a high LAS

» May jump patients with chronic illness

19

Interim Summary

» Lung transplantation is a therapeutic option for end stage lung disease
» Extends survival and improves health-related quality of life
= Utility is important in determining candidates

» Organs allocation by system that tries to maximize post-transplant benefit
and minimize waitlist death

» Tends to favor sicker patients, like those with COVID-19

20
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First transplants for COVID-19

https://pollev.com/lung UGCsf

22
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Early days - Chinese Cohort

66 M on VA ECMO 58 M on VV ECMO 73 M on VV ECMO
42 days since dx 37 days since dx 44 days since dx
Died intraoperatively  Alive at POD22 Alive at POD12

Chen et al. Chin Med J (Engl). 2020

23
Early days - Chinese Cohort
66 F on VV ECMO
31 days since dx
Alive at POD41
58 M on VV ECMO
35 days since dx
Alive at POD35
Pre-LT Explant Post-LT
Han et al. Ann Surg 2020
24
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Early days - Europeans report

Consent obtained by family
Patient not awake due to sedation

Lang et al. Lancet Respir Med 2020

25

https://pollev.com/lung UGCsf

26
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Early days - Canadians retort

= Age <65

= Single-organ dysfunction

= Sufficient time should be allowed for lung recovery. Flu or ARDS can recover
after several weeks to months (recommended 4-6 weeks)

» Radiological evidence of irreversible lung disease

= Awake and able to discuss transplantation

= Able to participate in physical rehabilitation

= Should fulfil the remaining typical criteria for transplantation

» Recent negative SARS-CoV-2 PCR result

» Center should have substantial experience with high-risk transplantation

= Center should have a broad donor pool and low waiting-list mortality

Cypel and Keshavjee Lancet Respir Med 2020

27

55 yo M with COVID19
OSH admission Transfer to UCSF 11/11/2020 Bilateral Lung Transplant Celebrated 1 year
8/2/2020 2/1/2021 2/1/2022
Intubated/Paralyzed Weaned to TC day, vent dependent Discharged from hospital
8/16/2020 listed 1/9/2021 2/14/2021
55 yo F with NSIP Pattern ILD
Diagnosed April 2019 Listed for transplant Intubated/Trached Died on waitlist
6/30/2020 10/3/2020 10/14/2020
Transplant Clinic (5LPM) Admit to UCSF for 02 need 10/3/2020
4/16/2020 9/8/2020 VV ECMO->VA ECMO
51 yo M with COVID19
OSH admission Transfer to UCSF Bilateral Lung Transp[ant Ant]bOdy Mediated RejeCtion
1/15/2021 3/9/2021 4/12/2021 7/20/2021
VA ECMO Listed for transplant Discharge to Acute rehab Died
1/30/2021 4/2/2021 6/10/2021, left AMA 11/24/2021
43 yo M with COVID19
OSH admission Transfer to UCSF ECMO decannulation Discharged
12/5/2020 1/24/2021 3/8/2021 4/6/2021
Intubated Convert VV ECMO Weaned to NC alone 1L NC rest; 2L NC exertion
12/21/2020 1/28/2021 4/1/2021 1/7/2022

28
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Current State of Transplantation
for COVID-19

Transplant “Sweet Spot”

30
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Success of transplantation for COVID19

Report from Northwestern on all transplants between
January 21, 2020, and September 30, 2021

Kurihara et al. JAMA 2022

31

https://pollev.com/lung UGCsf

32

FOOTER > NOTES AND HANbOUTS] ' 'q



Success of transplantation for COVID-19

= Analysis of UNOS Registry from 8/1/2020-9/30/2021

= 214 of the 3039 US lung transplants performed (7.0%) were performed for
Covid-19-related respiratory failure

Roach et al. N Engl J Med 2022

33

Indications for lung transplantation

ISHLT Registry 2019 and hypothesis of 2021

34
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Waitlist implications

2019 SRTR Report

2759 lung transplants
performed in the US

Zero transplants for COVID19

Waitlist mortality of 14.6%

UNOS Data
~2800 lung transplants
performed in the US over 12

month period

214 (7% of all) transplants
performed for COVID-19

Waitlist mortality unknown

Roach et al. N Engl J Med 2022
Valapour et al. Am J Transplant 2021

35

Interim Summary

» Need to find the “sweet spot”

» Lung transplantation is a successful option for treatment of COVID19

» Ethical considerations include consent process and transplantation of
patients without being able to discuss risks and benefits

= Patients with COVID-19 will have a high allocation score

= Concern for increased waitlist mortality in other diagnoses

36
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How the COVID-19 Vaccine
impacts transplant

Kamar N Engl J Med 2021

38
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https://pollev.com/lung UGCsf
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patients

By FOX 13 News Staff | Published October 6, 2021 | COVID-19 in Washington | Q13 FOX

2 UW Medicine to deny organ
o transplants to unvaccinated

41
s BBC M Medscape Post and Courier
Unvaccinated man Organ Transplantation: MUSC will remove 23
denied heart transplant Unvaccinated Need patients from
by Boston hospital Not Apply transplant waiting list for ...
The 31-year-old father-of- They published a firm MUSC surgeons perform
two refuses to get the shot, stand on transplant kidney, heart, lung and
but the hospital says it is following policy. candidacy and COVID-19 vaccination  liver transplants in .. At MUSC, a COVID-19 vaccine is only
1 month ago 2 weeks ago 4 weeks ago
|l FoxNews

North Carolina man

would rather 'die free'

than get vaccine needed for life-saving transplant
North Carolina man sSays

he's willing to “die freg”

rather than get the coronavirus vaccine in order to receive a kid
1 month ago

E] newsweek

Patients Waiting for
Life-Saving Organ

Transplant to Be Denied Treatment Unless Vaccinated

In Queensland, Australia,
patients will have to be

vaccinated against the coronavirus in order to receive vital organ transplants.

Dec G, 2021

UCsF

42
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B Business Insider

Georgia man, 24,
refused COVID-19

vaccine then needed lung transplant

A man who refused a
coronavirus vaccine was

infected and needed a lung transplant. his mom said. Blake Bargatze. 2¢

Jul 19, 2021

[ sNewsNow.com

New mom battling
COVID needs lung
transplant weeks after giving birth

“Like 50 many pregnant
women she held off on

getting the vaccine until she got the A-okay from her OB," her sister, Paula ..

Oct 8, 2021

(2) The Courier
Findlay COVI
receives lung
transplant

Kodie Edler intended to get

vaccinated again

Sep 11,2021

COVID-19. He hadn't gotten around to it yet, but planned to get his shot after returning home. ..

B WebMD

Man Refusing COVID
Vaccine Later Needs
Lung Transplant

Lung transplants are rare

for COVID-19 patients but

sometimes necessary for those who dor
Jun 18, 2021

D patient

st

43

https://pollev.com/lung UGCsf
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Current State at UCSF

= No mandatory requirement yet, however, this is in the works

= Patients with respiratory failure from COVID-19 will be required to accept
vaccine prior to listing once policy is in approved by ethics and legal
departments

45

UCSF Lung Transplant Experience
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Lung Transplant Criteria for COVID-19 at UCSF

= Age < 55 years old

= Single organ failure

= BMI < 32

= COVID-19 negative, 2 PCR nasal/BAL one-week apart

= Patient should be awake and able to discuss lung transplantation
= Patient should be able to participate in physical rehabilitation

= At least 8-week from acute illness

» Radiologic evidence of irreversible lung disease

47
Total Referrals 410
COVID-19 Referrals 88
1 1 ! 1
Transplanted Waiting Denied
7 5 76
L 1
| | 1 1 | | 1 1 1 1
. Transferred ) Transferred
eA;Vla]:tngn to another Improved Died urﬁﬁ?l%uvin Improved Hospitalized to other
M u1 1 center 1 18 37 13 5 centers
3 3
UCSF referrals from January 4, 2021, to February 22, 2022 lJc‘g:

48
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Lung Transplant Denials

Denials 76

Age >55 4
More than 1 organ 11
BMI >32 11
COVID-19 positive at time of

referral 2
Sedated 19
Acute illness 17
Insurance denial 11
Unknown 1

UCSF referrals from January 4, 2021, to February 22, 2022

49

Characteristics of Lung Transplant Recipients

Characteristics

Medical history

Patient Gender Age Race BMI, kg/m? Support Duration Date LTx azgtt)clﬂcg HTN DM CKD Vaccination2
1 M 55 Latinx 19.1 No 183 2/1/21  No No No No No
2 M 51 Caucasian 20.7 ECMO 90 4/12/21 No No No Yes No
3 M 41  Latinx 20.8 ECMO 172 5/23/21 No Yes No No No
4 M 52 Latinx 22.0 ECMO 182 5/28/21 No Yes No Yes No
5 M 47  Latinx 25.6 ECMO 168 6/28/21 No Yes Yes No No
6 M 48  Latinx 24.4 ECMO 91 7/22/21 No No No No No
7 F 38 Latinx 23.9 ECMO 164 10/1/21 No No No No No
2 All patients were vaccinated after lung transplantation
UGSk

50
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Timeline of Treatment Phases

Onset | MV Transfer to UCSF | MV discontinuation Discharge hospital
>
| ICU | ECMO Lung Tx | Discharge ICU Follow-up
B — —_—
10 days 39 days R
— »
11 days 20 days -
16 days ! 22 days R
111 days . 45 days
150 days
51
Outcomes
Qutcomes, n=7
Length of MV, days (SD) 20 + 25
ICU LOS (SD) 22 + 18
Hospital LOS (SD) 45 + 41
Complications
CVVH 2 (29%)
Bleeding 1 (14%)
Pneumonia 2 (29%)
Critical Illness Neuropathy 3 (43%)
Psychological Symptoms 3 (43%) One death attributed to graft failure
Antibody Mediated One death from suicide unrelated to graft function
Rejection 1 (14%)
Survival
Alive 5 (71%)
Dead 2 (29%)
52
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COVID-19 Infection in Lung
Transplant Recipients

54

COVID-19 Infection

= 3/20/2020-12/18/20

+ 18 LTx recipients were diagnosed with
COVID-19 infection.

89% of patients had 2 or more comorbidities

Clinical presentation ranged from mild to
severe, 11% of patients were monitored at
home and 89% required hospitalization.

Of those hospitalized, 50% were treated in
the intensive care unit (ICU).

The survival rate of COVID-19 in this
population was 94%.

54
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COVID-19 Infection

" 1/3/22-2/7/22
* 46 patients diagnosed with COVID-19

— 31 patients received outpatient therapy
= Sotrovimab
= Nirmatrelvir-Ritonavir
= Molnupiravir

— 12 patients required hospitalization admission

55

55

Summary
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Summary

» Lung transplantation is a successful option for end-stage lung disease

» Transplantation for COVID-19 should be done in patients who meet similar
criteria to others with end-stage lung disease

= Patients face different issues surrounding expectations for life after
transplant when the indication is for COVID-19

* Need to find the “sweet spot” between when transplant is done too early
and when it is done too late

57

58
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Long COVID Pulmonary
Management: Establishing
Post-COVID-19

Models of Care

11:35 a.m. - 12:20 p.m.

LEKSHMI SANTHOSH, MID, MA
UC SAN FRANCISCO

Dr. Lekshmi Santhosh is an Assistant Professor of Pulmonary/Critical Care Medicine and
Hospital Medicine and is Associate Program Director of the Pulmonary/Critical Care Fellowship
at UCSF. She obtained her Master’s in Health Professions Education from UC-Berkeley and her
research focuses on graduate medical education. Clinically, she attends in the Medical ICU, the
Neuro ICU, and on the Internal Medicine teaching wards, and has clinic in the Pulmonary
Outpatient Faculty Practice at UCSF Parnassus.

She is the founder and physician faculty lead of the multidisciplinary post-COVID OPTIMAL
Clinic at UCSF Health.



Establishing
Post-COVID Care:
Lessons Learned from
UCSF’s OPTIMAL Clinic

Lekshmi Santhosh, MD, MAEd
Assistant Professor, UCSF

Divisions of Pulmonary & Critical Care
Medicine & Hospital Medicine
Director, Post-COVID OPTIMAL Clinic
@LekshmiMD



Conflicts of Interest

| have no disclosures.



COVID-19 Is A Multi-Organ System Disease Acutely...

Zheng Medical Virology 2020



...And Long(er) Term Outcomes

Figure courtesy of
Neeta Thakur MD

Huang Resp Research 2020
Puntmann JAMA 2020




Patients Traverse Multiple Contexts

ICU

Ward

Clinic




Disparities & Access to COVID-19 Care

Thakur ADRCCM 2020



Symptoms Not Necessarily = Organ Dysfunction

Amenta OFID 2020



e Objective laboratory or imaging findings should not be used as the only
measure or assessment of a patient’s well-being; lack of laboratory or
imaging abnormalities does not invalidate the existence, severity, or
importance of a patient’s symptoms or conditions.

e Healthcare professionals and patients are encouraged to set achievable goals
through shared decision-making and to approach treatment by focusing on
specific symptoms (e.g., headache) or conditions (e.g., dysautonomia);
a comprehensive management plan focusing on improving physical, mental,
and social wellbeing may be helpful for some patients.

e Understanding of post-COVID conditions remains incomplete and guidance
for healthcare professionals will likely change over time as the evidence
evolves.



New WHO Case Definition



lliness Trajectory: What happens after recovery?

Carfi JAMA 2020



Newer Data Reaffirming

Nasserie JAMA 2021







Post-Intensive Care Syndrome (PICS): Our Framework

= Holistic approach to caregivers &
patients - translatable to COVID
= Pulmonary impairments
» Physical impairments
= Cognitive dysfunction
= Mental Health

Flaaten 2019 PICS






Learning Objectives

By the end of this lectures, learners will be able to...

= Anticipate the most common residual symptoms following hospitalization for
COVID-19 pneumonia in adults, focusing on 4 major symptom domains:

®  Pulmonary
"  Physical Health
®  Cognitive Function

®  Mental Health

= Define strategies for assessing and managing post-COVID-19 hospitalization
clinical needs in the outpatient setting






One of my Patients:
From COVID ICU to

Post-COVID Clinic

Mrs. L is an 83-year-old Spanish-
speaking woman recently discharged
following hospitalization for COVID-19
pneumonia. She has T2DM, HTN, and
hearing loss. She lives with her
daughter, who is her DPOA.

She is discharged to subacute rehab at
a local skilled nursing facility.

During hospitalization she required
HFNC in the ICU. She is discharged
home on room air, yet remains
breathless, anxious, and socially
isolated.




Persistent Pulmonary Sx



ARS Q: For her persistent
dyspnea, you should:

A. Order a Chest CT

B. Order PFTs

C. Order Pulmonary Rehab

D. Schedule 1 month follow-up



lliness Trajectory: What happens after recovery?

Carfi JAMA 2020



Persistent Pulmonary Issues...But Compared to \WWhat?

Huang Resp Research 2020



D’Cruz ERJ 2020



ARDS Survivors Have Persistent PFT Abnormalities



Differential — Persistent Dyspnea

1. Post-viral reactive airways disease
2. Deconditioning

3. Organizing
pneumonia Other: Reflux-

4. Post-ARDS associated cough,
fibrosis Pleuritis, NM disease,

Vocal cord
v dysfunction, Tracheal
? [ J )
stenosis,
Tracheomalacia

Slide Credit: Dr. Kristin Schwab, UCLA



UCSF OPTIMAL Approach to Diagnostics

e Pulmonary Function Tests

o | like to include 6MWT
e If DLCO is low, consider CT chest
e Also consider TTE

e Labs:

o CBC w/ diff, ESR/CRP, Thyroid, +/- CPK



She is reporting persistent dyspnea at the

_ 1-month follow-up visit. Do you:
Audience Response , Rrccommend PFTs

Question #1 Recommend Chest CT

B
C. Recommend TTE
D. Recommend a 3-mo follow-up visit




Persistent Physical Sx



Back to our Patient: She remains physically quite
From COVID ICU to deconditioned and weak in addition to

her baseline frailty. She reports severe
fatigue, worse with exertion.

Post-COVID Clinic




Audience Response
Question #2

For her severe fatigue, do you
recommend:

A.

B
C.
D. A&B

Consider physical therapy
Recommend graded exercise
Short-course of corticosteroids




More than 2/3rds of ARDS
survivors reported clinically
significant fatigue symptoms 1
year after discharge.

Neufeld CHEST 2020



Post-Hospital syndrome & Older Adults

e Post-hospitalization/ICU risks
o Weakness/Disability
o Delirium
o PTSD
e Critical to assess the 4Ms of
Age-Friendly Care:
o What Matters
o Medication
o Mentation
o Mobility
e Home rehab guide for home

i ?
exercise, Pulm rehab referral” Krumholz NEJM 2013, IH.org









Audience Response
Question #2

For her severe fatigue, do you
recommend:

A.

B
C.
D. A&B

Consider physical therapy
Recommend graded exercise
Short-course of corticosteroids




Persistent Cognitive &
Mental Health Sx



Back to our Patient: She reports ongoing anxiety and fears
From COVID ICU to going back to the grocery store

Post-COVID Clinic because of WF)rries gbout infecting
others or getting re-infected.




As Many as “1 in 5" Report Persistent Cognitive Sx

Varatharaj Lancet Psych 2020

Mao JAMA Neurol 2020

Needham Neuro Crit Care 2020
Liotta Annals Clin Transl Neur 2020



Depression, Cog Issues, Disability Are Intertwined

Marra CCM 2018



We See The Same With COVID-19

Evans Lancet Resp Med 2021



A “Delirium Factory”, as Dr. Wes Ely Puts It



COVID Recovery Resources for Patients: Standard AVS

e Mental Health: Reassurance and
coping strategies are key, peer
support, assess for psych
referral/needs for meds

e Social Isolation/Loneliness: Older
adults and those with many medical
problems are at particular risk. Discuss
safe socialization and IADL logistics

Perissinotto Archives 2012



BMJ Recommendations for PCPs

Greenhalgh BMJ 2020



BMJ Recommendations for PCPs



Post-COVID Clinics



You decide to refer your patient to a
multidisciplinary post-COVID clinic. Is

there evidence for such an approach?
Question #3 A vYes

B. No
c. | don’t know, but how does it work?

Audience Response




OPTIMAL Clinic: Ambulatory Follow-Up for COVID
(pOst-covid/PosT-lcu MultidisciplinAry cLinic)

H

H
H
H

At UCSF since May 2020: Multidisciplinary Clinic b/w Pulm, Geriatrics,
Pharmacy, PT, Mental Health & faculty champions in other Divisions
Coordination w/ research teams at UCSF (LIINC & COMET studies)
We see patients ~4 weeks post-discharge (virtual visit), ~3 months, 6
months, 9 months, 12 months post-discharge

Please refer any patients who were admitted to the ward or ICU with
COVID-19 — Also expanded to patients at risk for Post-ICU Syndrome



Referral Pathways for Patients with Sx Post-COVID

Hospitalized OF())-II-llnlYIéA\L
to ICU/Ward Referral
Not
TONE General
Hospitalized, =l
but Pulmonary P‘;{I”]‘c C“nllc
Symptoms eferra
Not
Hospitalized, Primary
no Pulmonary Care

Symptoms



Outpatient Follow-Up Structure

OPTIMAL Hub with Collaborations:
= |ntegrative Medicine

= Cardiology

= Electrophysiology

= Neuro Recovery Clinic

= Pulmonary Rehab

= Virtual Support Groups

= Psychiatry & Behavioral Health
= |nfection Control

= Primary Care



Post-hospitalization Outpatient Follow-up Structure

Our experience:
e Trained mental health research
assistant administers structured

instruments for:
o Breathlessness (MMRC, BCSS)
Anxiety (GAD-7)
Depression (PHQ-9)
Cognitive function (MOCA)
PTSD (PCL-15)
Physical function (AMPAC)
Lots of options!
o 7?Screening for SDOH?

e Detailed Med Rec By Pharmacists
e Counseling re: Activity
e Reassurance & Linkage to Resources
(PSyChlatry’ Vlrtual Pulmonary Rehab) lllustration: Anna & Elena Balbusso, UCSF Magazine
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OPTIMAL Demographics: > 300 Pts Seen






During our OPTIMAL Clinic visit, we
assessed Mrs. L & counseled her and
her daughter about anticipated
recovery. We recommended gradual
aerobic exercise, using a home pulse
oximeter, & consideration of PRN
inhalers. The integrated mental health
Post-COVID Clinic  sypport of the visit greatly alleviated
the patient’s stresses & she “felt a lot
better after talking to them.” We
provided reassurance &
recommendations for local resources &
set f/u appointment for 3 months.

One of my Patients:
From COVID ICU to




All that "Long-Hauls”
Is not COVID.

Avoid anchoring &
keep ddx broad
throughout.



COVID long-term symptoms &
complications can affect multiple organs
Dyspnea may not correlate w/
radiographic abnormalities

3. A comprehensive multidisciplinary
approach is important to address
disability, fatigue, neuropsych sx
Lots of uncertainty remains & further
research will help outline best next steps

Take Home Points




Dr. Leah Witt, UCSF OPTIMAL
Dr. Brian Block, UCSF OPTIMAL
Gratitude Dr. Neeta Thakur, ZSFG Pulmonary

Dr. Emily Brigham, JHU PACT Clinic
Dr. Ann Parker, JHU PACT Clinic

My indefatigable ICU RNs & RCPs
My incredible patients & their families




Thank You!
Questions?

Lekshmi.Santhosh@ucsf.edu
@LekshmiMD




LUNCH
EXHIBIT HALL OPEN

12:20 p.m. - 1:20 p.m.



Hands-On Session: ICU Ventilators,
Oxygen Delivery Devices, Manual
and Self-Proning

1:20 p.m. - 2:20 p.m.

KRYSTAL CRADDOCK
MSRC, RRT, RRT-ACCS, RRT-NPS, AE-C, CCM
UC DAVIS

Krystal Craddock has been a licensed RT since 2007. She received her graduate degree in
Respiratory Care in 2020 from Boise State University. Currently Krystal works as the Clinical
Operations Manager and COPD Case Management Coordinator at UC Davis Health. She also
is adjunct faculty for San Mateo Community College District instructing in the Bachelors of
Respiratory Care Program. She also serves as the CTS Liaison for the California Society for
Respiratory Care.

JUSTIN PHILLIPS, RCP, RRT-ACCS
UC SAN FRANCISCO - ZUCKERBURG

Justin Phillips is a Adult Critical Care Respiratory Therapist for the

University of California San Francisco, Department of Anesthesia at

Zuckerberg San Francisco General Hospital and Trauma Center (ZSFG).

There, he currently serves as a bedside therapist and educator. Justin is a

lecturer for the Critical Care Residency Program at ZSFG and has spoken

nationally at a number of respiratory and critical care conferences.
Additionally, he is Adjunct Faculty for the Respiratory Care Program at Ohlone College for
Health Sciences and Technology. Justin’s clinical interests include enhancing mechanical
ventilation delivery through innovation and strategic ventilator practices.



DANIEL STEMEN, MSRS, RCP,
RRT-ACCS, ECMOS

UNIVERSITY OF SOUTHERN CALIFORNIA

Daniel Stemen is a respiratory therapist working in teaching facilities for the past 15 years and
have been with USC since 2010. | co-authored our curriculum for ECLS and am passionate
about providing high fidelity simulation training to our staff. | recently graduated with my masters
in regulatory science from our school of pharmacy at USC. | love being a respiratory therapist
and all the wonderful physicians and nurses that | work with every day. The passion for patients
and their families that | witness from our teams keeps me motivated and proud to work in this

field.

BRIAN SMITH, MSRC, RRT
UC DAVIS

Brian Smith is currently a Respiratory care educator at UC Davis, specializing in neonatal and
pediatric critical care. | have academic interest and pursuits in mechanical ventilation,
transcutaneous C02 monitoring, high frequency modalities, and currently studying the effects of
COVID-19 and RT burnount.

EMMA BLACKMON, PHD, RN, CCRN
UC DAVIS

Emma Blackmon received her PhD from UC Davis in 2016. Her work focused

on interprofessional communication and teamwork in the adult ICU setting. She

has 16 years of experience in caring for ICU patients, specifically in pulmonary

and critical care. Currently, she is the Adult Critical Care Educator at UC Davis
Health, focusing on the education and training of adult ICU nurses and ancillary staff, serving as
a critical care bedside resource and a member of several interdisciplinary teams.



Non-invasive Positive Pressure Ventilation (NIPPV) — Tip Sheet

Noninvasive ventilation (NIV) has been shown to significantly reduce many of the complications associated with
conventional mechanical ventilation, including the incidence of ventilator-acquired pneumonia.! Commonly we see S/T as
the mode of choice for our patients. This tip sheet will give guidance on the use of pressure control and AVAPS modes.

Pressure-controlled ventilation

In pressure-controlled ventilation (PCV), breaths with a user-set IPAP and I-Time are delivered to the patient. The patient
can trigger an inspiration and, therefore, control the rate. However, the patient does not control the inspiratory time. Also
be aware that any changes in EPAP without an equal change in IPAP will change the pressure support. 2

AVAPS (average volume-assured pressure support)

AVAPS is a volume-targeted mode and is intended for use with stable chronic patients who do not require rapid pressure
support changes to maintain a target VT. At start-up, AVAPS applies an inspiratory pressure equal to one of the following,
whichever is greater: 2

¢ EPAP + (target volume/60 ml/cmH20)
e EPAP + 8 cmH20
® Pmin

Note: when adjusting AVAPS minimum and maximum pressures, remember that IPAP is adjusted to meet the
target value. The V60 ventilator will automatically adjust IPAP (up to 2.5 cmH20 per minute), to maintain a tidal
volume target.?

Remember:

e Because the V60 is intended to augment ventilation in patients who are spontaneously breathing, the rate should
be set as a back-up rate in the case of apnea. If the patient fails to trigger a breath through Auto-Trak within the
interval determined by the rate setting or cycle time, the ventilator triggers a mandatory breath. ?

e  Setting I-Time adjusts the inspiratory time for a machine triggered breath, therefore influencing the I:E ratio in V60
machine-triggered breaths. Inspiratory time is controlled by the patient in a patient-triggered breath. 2

References

1. Hill NS, Brennan J, Garpestad E, Nava S. (2007). Noninvasive ventilation in acute respiratory failure. Crit Care Med.
Oct;35(10):2402-7.

2. N.A.(2017) V60 Pocket Guide. Accessed from:
https://www.usa.philips.com/healthcare/product/HC989805611761/respironics-v60-ventilator#tdocuments



Airway Pressure Release Ventilation (APRV) by Drager Medical and its industry equivalents (i.e., Bi-Level, BiVent, DuoPAP, etc.) can
be classified as non-conventional modes of mechanical ventilation that gained clinical popularity given their ability to provide open-
lung ventilation while facilitating spontaneous breathing of mechanically ventilated patients. APRV can be defined as “inverse ratio,
pressure controlled, intermittent mandatory ventilation [that allows for] unrestricted spontaneous breathing.”*

Specific Ventilator Settings

a.  Puien: xx cmH20

b. Prow: xx cmH20

C. TuigH: XX seconds

d. Twow: xx seconds

e. Adjust FIO2 to maintain a PaO or Sp02 %

Recommendations

a. Attempts should be made to minimize release volume to a target of 4 — 8 mL/kg of predicted body weight (PBW)

b. Sedation and analgesia should be titrated to Allow for spontaneous minute ventilation (MVspont) to equal approximately thirty
percent (30%) of the total minute ventilation (MV7oraL)

c. Once established, avoid adjustments to Puicn for at least twenty-four (24) hours to maintain optimal “open-lung” ventilation

Setting Tiow in relation to expiratory peak flow
Types of Breaths Observed
References

1. Daoud EG, Farag HL, Chatburn RL. Airway Pressure Release Ventilation: What Do We Know? Respiratory Care. 2012;57(2):282-
292. doi:10.4187/respcare.01238

2. Zhou, Jin X, Lv Y, et al. Early application of airway pressure release ventilation may reduce the duration of mechanical
ventilation in acute respiratory distress syndrome. Intensive Care Medicine. 2017;43(11):1648-1659. doi:10.1007/s00134-
017-4912-z

3. APRV Network. Standard Settings for APRV using the TCAV Method. APRV Network. https://www.aprvnetwork.org/.

4. Kallet RH. Patient-ventilator interaction during acute lung injury, and the role of spontaneous breathing: part 2: airway

pressure release ventilation. Respir Care. 2011 Feb;56(2):190-203; discussion 203-6. doi: 10.4187/respcare.00968. PMID:
21333179.



HFNC Cheat Sheet

High Flow Nasal Cannula (HFNC): Is rapidly growing in popularity for patients with acute respiratory
failure. Contrary to popular belief it is not just a regular cannula pushing air faster. Works by eliminating
dead space associated with anatomical structure of the airway and delivering appropriately humidified
oxygen. Eliminates the issue of significant calories/effort in attempting humidify air in acute distress and
can reduce airway inflammation.

When to use it: HFNC has been shown to be most effective in patients with hypoxia w/o concomitant

hypercarbia
1. HFNC should be considered in acute respiratory failure
2. Patients with elevating oxygenation needs
3. When maintaining appropriate humidification is key
4. Patient unable to tolerate BiPap or unable to remove Bipap when nauseous.
Advantages:
1. More comfortable than BiPap
2. Able to deliver flows 10-60+ [pm
3. Able to deliver & maintain 02 at 37 C with 100% relative humidity (recent literature has
demonstrated this to be an important issue in adequate alveolar function & prevention of
surfactant loss)
4. Some models are portable
5. Patients with active emesis are less likely to aspirate
6. Breathing treatments are generally deliverable while on HFNC
7. May be able to deliver some PEEP (see below)
8. Minimizes 02 dilution effect.

Disadvantages:

1.
2.
3.

Not as effective in CO2 removal as BiPap (and in some pulmonary edema/CHF cases)
Non portable models require alternative 02 source during transport.
Patients who inspire orally can see diminished effectiveness

Special Considerations:

» Critical to understand model being used. In some HFNC's if operator increases flow rate, fio2 will

decrease (washout) & vice versa. Only competent staff should operate to prevent unintended
fio2 decrease.

Literature is mixed regarding whether PEEP is delivered using HFNC. Numerous factors including
the mouth being closed, sizing etc. impact PEEP/Dynamic Airway Pressure

Sizing must be done accurately (manufacturer recommendation) but should be at least 50% of
the nare.

Initial Settings:

30-55 Ipm titrate up/down as necessary
Patients’ acuity will determine ideal Fio2 settings



Manual & Self-Proning Tip Sheet

California Thoracic Society Annual Conference, March 2022

Emma J Blackmon PhD RN CCRN & Brian J Smith MSRC RRT

Manual

Self-Proning

Pre Prone Check
o Review inclusion criteria
Coordinate/Gather your team(s)
Appoint Proning lead
Gather Supplies
Assess
= Airway (ETT depth,
securement, suction)
= Skin
= Sedation/Paralytics
= Equipment/devices
Pre-Oxygenate
Protect eyes/mouth/skin
Observe tubes/drains
Disconnect non-essentials
Arrange IVs
Procedural Pause
Emergency plan

o
o
o
o

O O O O O O O

Manual Prone
o RT leads turn/manages airway
o Closed loop communication

Post Prone Check

o Verify patent airway/ETT depth

o Patient positioning

o Ensure equipment/lines/drains are
not underneath patient

o Resume all monitoring and re-
zero lines

o Check patency/placement of all
lines

o Resume TF feeding if applicable

o Ensure HOB flat and patient in
Reverse Trendelenberg

o Check ABG

o Debrief team/plan for supination

e Recommended for:

o Patients with persistent
hypoxemia despite increased
supplemental O2 and for whom
endotracheal intubation is not
indicated (COVID +)

o Adjunct, supportive therapy to
recruit alveoli and improve gas
exchange

e Non-intubated patients who require
minimal to no assistance with
repositioning

o Be mindful of contraindications*

e Patient should lie on their abdomen using
the arms and pillows for support

e Duration can vary — 30 minutes to 2
hours, 2-4 times a day as tolerated

o Initial trial ~30 minutes — to
assess respiratory/oxygenation
requirements

e Consider
o Hemodynamic or respiratory
instability
Delirium or confusion
Nausea/vomiting
Abdominal wounds
Advanced pregnancy — consider
side lying in discussion with
provider
e  Monitor for desaturations, clinical
worsening or confusion
*Contraindications:

o Facial, pelvic or spinal injuries

o Inability to independently change
positions

o Any concern for patient’s ability to
protect the airway

O O O O




Advances in Diagnosis and
Staging

2:20 p.m. - 3:05 p.m.

HARMEET BEDI, MD
STANFORD UNIVERSITY

Dr. Harmeet Bedi is an Interventional Pulmonologist and Clinical Assistant Professor at
Stanford University Medical Center and School of Medicine. He received his medical degree
for GMC Patiala (Punjab, India) and completed his Internal Medicine residency and
Pulmonary/Critical Care Medicine fellowship from Loma Linda University. He completed an
additional fellowship in Interventional Pulmonology from Henry Ford Hospital. His research
interests revolve around novel bronchoscopic technologies, lung nodule diagnosis, and lung
transplant-related airway complications.



Advances 1n Diagnosis & Staging

Harmeet Bedi, MD
Clinical Assistant Professor
Director of Interventional Pulmonology & Bronchoscopy
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Outline

* Lung Cancer Staging

* Lung Nodule Diagnosis
— Background
— Navigation Bronchoscopy
— Radial Endobronchial Ultrasound (fEBUS)
— Robotic Bronchoscopy
— Cryobiopsy
— Cone-Beam CT-guided Bronchoscopy



Lung Cancer Staging

Staging - Endobronchial Ultrasound (EBUS)




En

* Multiple systematic reviews and meta-analyses
* Pooled sensitivity for EBUS & lung cancer staging: 88-93%
* EBUS-TBNA equivalent to mediastinoscopy

Sensitivity
Specificity

NPV

Diagnostic Accuracy

GuP. et al. Eur] Ca. 2009

Adams K. et al. Throax. 2009

Zhang R. et al. Eur] Ca. 2013

Ge, X., Guan, W., Han, F. et al. Lung 2015
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CHEST Supplement

DIAGNOSIS AND MANAGEMENT OF LUNG CANCER, 3RD ED: ACCP GUIDELINES

Methods for Staging Non-small Cell
Lung Cancer
Diagnosis and Management of Lung Cancer,

3rd ed: American College of Chest Physicians
Evidence-Based Clinical Practice Guidelines

Gerard A. Silvestri, MD, FCCP; Anne V. Gonzalez, MD; Michael A. Jantz, MD, FCCP;
Mitchell L. Margolis, MD, FCCP; Michael K. Gould, MD, FCCP; Lynn T. Tanoue, MD, FCCP;
Loren |. Harris, MD, FCCP; and Frank C. Detterbeck, MD, FCCP







Lung Nodule Diagnosis

Lung Nodule Diagnosis
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Lung Nodule Diagnosis

Limitations of Bronchoscopic Methods

Many nodules invisible on 2D fluoroscopy (~40% in NAVIGATE)

Absence of “bronchus sign” negatively impacts yield

Nodule-specific factors (size, location, density) affect procedural success

Reliance on historical imaging and “virtual” guidance (e.g., EMN)

* CT-to-body divergence thwarts all techniques

Seijo LM, et al. Chest 2010;138(6):1316-1321.

Folch EE, et al. J Thorac Oncol 2019;14(3):445-458.
Shaller BD, et al. Exp Rev Respir Med 2020;14(7):655-669. ?‘f
Pritchett MA, et al. J Thorac Dis 2020;12(4):1595-1611.



Lung Nodule Diagnosis

Limitations of Bronchoscopic Methods

An illustrative example:

Diagnostic yield
~31%

Diagnostic yield
~79%

Shaller BD, et al. Exp Rev Respir Med 2020;14(7):655-669. Seijo LM, et al. Chest 2010;138(6):1316-1321.




Lung Nodule Diagnosis

Limitations of Bronchoscopic Methods

O = fluoroscopically visible nodule

= nodule as marked on planning CT <5 min prior



Lung Nodule Diagnosis

General Considerations

* The following approaches are in the context of solitary pulmonary nodules (SPNs)
* Biopsy approach decision should be based upon local resources and expertise

* Positive result: malignancy OR definitive benign diagnosis (1.e. sarcoidosis, interstitial
lung disease, infection)

* NORMAL lung tissue on biopsy = NON-Diagnostic

* IF there is any suspicion for metastatic disease, then the procedure (technique) chosen
should be capable of simultaneously diagnosing AND staging during the same procedure

* Getting a diagnosis is not enough

* Era of MOLECULAR MARKERS Stanford




Lung Nodule Diagnosis

Lllﬁg Nodules — Navigation Bronchoscopy




Lung Nodule Diagnosis

Lung Nodules — Radial Endobronchial Ultrasound (tEBUS)




Lung Nodule Diagnosis

CHEST Original Research

PULMONARY PROCEDURES

Meta-analysis of Guided Bronchoscopy for
the Evaluation of the Pulmonary Nodule

Jessica S. Wang Memoli, MD; Paul J. Nietert, PD; and Gerard A. Silvestri, MD, FCCP



Lung Nodule Diagnosis

CHEST Original Research

PULMONARY PROCEDURES

Meta-analysis of Guided Bronchoscopy for
the Evaluation of the Pulmonary Nodule

rd A, Silvestri, MD, FCCP

Jessica S. Wang Memoli, MD; Pau |. Nictert, PhD:




Lung Nodule Diagnosis

Lung Nodules — robotic Bronchoscopy




Lung Nodule Diagnosis

Lllﬂg Nodules — robotic Bronchoscopy

* Fine-movement, reticulating bronchoscopic catheter

Ability to go “hands-free” with reliable stability

Synergy with cone-beam CT-guided bronchoscopy

Potential for therapeutic delivery

Limited data, but numerous ongoing studies
— Thus far, diagnostic yield: 77% - 82%
Agrawall A, et al. Ann Thoracic 2022

Kalchiem-Dekel O, et al. Chest 2022
Chen AC, et al. Chest 2021



CBCT-Guided

Bronchoscopy = I\SAtEaDI}f;(?ﬁC!



Lung Nodule Diagnosis

Lung Nodules — Cone-Beam CT-Guided (CBCT) Bronchoscopy




Lung Nodule Diagnosis

CBCT-Guided Bronchoscopy

Intraprocedural fluoroscopy + CT capabilities

CTs can be used to produce augmented fluoroscopy

— Augmented fluoroscopy: ability to take information from a CT and project it onto a
tfluoroscopic x-ray

— Philips: LungSuite, Siemens: iGuide

Converts bronchoscopy into a true “image-guided procedure”

Philips (Allura and Azurion), Siemens (Zee, Zeego, Pheno, & CIOs), GE (OEC 3D)

Y
@ vaniond




Overall

Studies Design Procec.iyral CcBCT diagnostic Lesions Nodule size ,Radlatloh
modalities used . information
yield
Pritchett et al. Retrospective CBCT + ENB + AF  Allura Xper  83% 93 Median 2.0 mSv per
study FD20; nodule size CBCT run,
Philips 20 (range, average 1.5
7-55) mm runs, 3.5 mSv
Sobieszczyk Retrospective CBCT + ENB + Not 77.2% 22 Median Not reported
etal. study R-EBUS + TBAT reported nodule size
21 (range,
7-52) mm
Casal et al. Prospective CBCT + R-EBUS Not 70% 20 Median Estimated to
observational + Ultrathin reported nodule size range between
cohort study Bronchoscope 21 (range, 8.6 to 23 mSy,
11-30) mm average
fluoroscopy
time 8.6 minutes
(range, 5—
15.4 minutes)
Bowling et al. Retrospective CBCT + ENB + Artis 71% 14 Median 4.3 mSv (range,
study TBAT Zeego; nodule size 3to 5 mSv),
Siemens of 18 (range, and the average
9-30) mm fluoroscopic
time was
17 minutes
(range, 2 to
44 minutes)
Ali et al. Prospective CBCT + VBN + Artis 90% 40 Median nodule  Not reported
study Ultrathin Zeego; size 20 (range,
Bronchoscope Siemens 9-30) mm

Cheng GZ, Liu L, Nobari M, Miller R, Wahidi M. Cone beam navigation
bronchoscopy: the next frontier. J Thorac Dis 2020;12(6):3272-3278.




Lung Nodule Diagnosis

Lesion size (median, mm): 16.0mm
Bronchus sign: 39%

Lesions < 20.0mm: 65/92 (71%)
Lesions < 10.0mm: 19/92 (21%)
Overall DY: 83.7%

Overall diagnostic accuracy: 93.5%




Lung Nodule Diagnosis

Lung Nodules — Cone-Beam CT-Guided (CBCT) Bronchoscopy




Lung Nodule Diagnosis

Lung Nodules — Cone-Beam CT-Guided (CBCT) Bronchoscopy













Dx: Invasive lung adenocarcinoma






Dx: Mycobacterium xenopt



\’ .

Dx: Adenocarinoma




Dx: Well-differentiated adenocarcinoma




Dx

. Invasive adenocarinoma



Dx: Squamous cell carcinoma




Lung Nodule Diagnosis

Cryobiopsy
For
Lung Nodule Diagnosis



Lung Nodule Diagnosis

Role of Transbronchial Cryobiopsy

* Flexible cryoprobe for freezing and extracting larger biopsy specimens
— Reusable (1.9 mm, 2.4 mm) or disposable (1.1 mm, 1.7 mm, 2.4 mm)

— Disposable 1.1mm and 1.7mm cryoprobes will work with therapeutic/robotic bronchoscopes

Schuhmann M, et al. Eur Respir J 2014;43(1):233-239. Torky M, et al. Clin Respir J 2020 (Online ahead of print). 4
&

Taton O, et al. Pulm Med 2018:6032974 (eCollection). Haentschel M, et al. Lung Cancer 2020;141:56-63. = i) Stan OI'
Kho SS, et al. ERJ Open Res 2019;5(4):00135-20109. Y MEDICINE



Lung Nodule Diagnosis

Carbon dioxide gas

Disposable cryoprobes (1.1, 1.7, and
2.4mm)

Increased reproducibility for freezing
time/power

Lightweight cryoprobes (no metal kinking)

Increase length (compatible with all
navigation-based catheters/robots)

Cryotherapy unit can be stacked within
APC stand/unit

1.1mm cryoprobe
* Less catheter deflection
* Ability to pull specimen through

working channel 2y Stanford
MEDICINE




ORIGINAL ARTICLE WILEY

The LungVision navigational platform for peripheral lung nodule
biopsy and the added value of cryobiopsy

Barak Pertzov'>® | Evgeni Gershman"? | Shimon Izhakian* | Moshe Heching? |
Shai Moshe Amor"> | Dror Rosengarten™” | Mordechai Reuven Kramer?

ORIGINAL ARTICLE

Efficacy of Radial Endobronchial Ultrasound (R-EBUS)
guided transbronchial cryobiopsy for peripheral
pulmonary lesions (PPL’s): A systematic review and
meta-analysis

P.B. Sryma?, S. Mittal?, N.K. Madan®, P. Tiwari?, V. Hadda?, A. Mohan?, R. Guleria?,
K. Madan®*

Original Article

A pilot study of the ultrathin cryoprobe in the diagnosis of
peripheral pulmonary ground-glass opacity lesions

1,2,44# 123 123

Simin Jiang"**, Xiaojun Liu , Haifeng Ma’, Fangfang Xie"**, Jiayuan Sun

L
Fhogvie
k.

kiR

, Junxiang Chen

7 pages

Research Article

Diagnostic Yield of Combined Pulmonary Cryobiopsies and
Electromagnetic Navigation in Small Pulmonary Nodules

Olivier Taton®," Benjamin Bondue ,! Pierre Alain Gevenois,’
Myriam Remmelink,’ and Dimitri Leduc'

Median size: 25.0mm, 63 patients

Diagnostic yield: 81.8% (for <20mm: 72.2%)
9/63 patients had ONLY diagnostic Cryobiopsy
Majority underwent 2.4mm cryoprobe (3 seconds)
1 PTX

Pooled cryo diagnostic yield: 77%
Pooled TBBx diagnostic yield: 72%
No significant difference

23 GGOs (12 pure GGNs, 11 part-solid), ultrathin scope
Mean size: 21.58mm

Diagnostic yield: 82.6%

1.1mm cryoprobe (3-5 seconds)

0 PTX

32 patients, ENB guided
Mean diameter: 16mm
TBLC diagnostic yield: 69%
TBBx diagnostic yield: 38%

1.9mm cryoprobe (7-8 seconds) .
- Stanford




Lung Nodule Diagnosis

CBCT-Guided Cryobiopsy and Why?

* Interstitial lung disease evaluation

— Target specific regions of disease (when ILD process is less diffuse)

— Ability to sample regions that have a less advantageous fluoroscopic view (i.e. disease that is
straight anterior, medial, or posterior vs lateral directionality)

— Ensure position of cryoprobe in relation to pleura (or critical structures) prior to biopsy
(potential for less PTX?)

— Provide intra-procedural CT imaging of sampled sites for ILD MDDs

* DPeripheral lung lesions
— Potential role in sub-solid lung lesions (pure GGN/part-solid)

— Ability to sample beyond the bronchus (and to the surrounding alveolar tissue/nodule)
— Any advantage when sampling the edge of a lesion (eccentric lesions)?
— Decrease overall number of biopsies/samples collected?



Diagnosis: Adenocarcinoma



New Frontier: CBCT, Robotics, and Cryobiopsy



Lung Nodule Diagnosis

Lung (2021) 199:177-186
https://doi.org/10.1007/500408-021-00421-1

INTERVENTIONAL PULMONOLOGY

Robotic-Assisted Navigation Bronchoscopy as a Paradigm Shift
in Peripheral Lung Access

Bryan S.Benn'® . Arthur O. Romero?3 - Mendy Lum* - Ganesh Krishna®%>

CBCT + Intuitive iON Robot

Lesion size, axial (mean, mm): 19.6mm
Bronchus sign ABSENT: 54%

Tissue diagnosis: 83%

Diagnostic yield: 86%

Malignancy sensitivity: 84%




Lung Nodule Diagnosis

1.1mm Cryoprobe



Lung Nodule Diagnosis

Courtesy of Krish Bhadra (CHI Memorial)



Lung Nodule Diagnosis

Diagnosis: Malignant Melanoma

o
| |
Courtesy of Krish Bhadra (CHI Memorial)



Lung Nodule Diagnosis

1.1mm Cryoprobe

1.7mm Cryoprobe



Lung Nodule Diagnosis




Thank Youl
Questions?

Harmeet Bedi
hbedi@stanford.edu



Molecular Testing and
Targeted Therapies

3:05 p.m. - 3:50 p.m.

MILLIE DAS, MD
VA PALO ALTO HEALTH CARE SYSTEM
STANFORD UNIVERSITY

Dr. Millie Das received her medical degree from the University of Massachusetts in Worcester,
MA. She completed her residency in internal medicine and her fellowship in
hematology/oncology at Stanford University. She is a practicing thoracic oncologist, seeing
patients both at the VA in Palo Alto, CA and at Stanford University. She has a strong interest in
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* Role of biomarkers in therapy selection for lung
cancer

* Molecular testing recommendations in NSCLC

* Updated data for therapy selection

Agenda EGFR -MET -NTRK
-ALK -Kras -RET
-ROS1 -HER2

Identification of
driver mutations
leads to treatment
with targeted
therapies in
metastatic NSCLC
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dentification of
driver mutations
leads to treatment
with targeted
therapies in
metastatic NSCLC

* Targeted therapies in the metastatic setting result
in robust responses and prolonged disease
control for NSCLC but cannot cure- RESISTANCE IS

Treatment INEVITABLE
Options:
Overview

* For patients without a targetable mutation,
standard firstline treatment recommendation is

chemotherapy + 10, regardless of PDL-1 status

* Immunotherapy alone can be considered for
patients with PDL-1>=50%




Treatment

considerations

EGFR

Mutations

Who should get molecular testing?

e All patients with metastatic non-squamous
NSCLC

e Patients with never/light smoking history
and metastatic squamous NSCLC

e Wait for rapid molecular testing (EGFR,
ALK, ROS1, PDL-1) results prior to
treatment initiation (usually 1 week)

* 15-20% of NSCLC

* More frequently seen in Asian, never or light smokers

* Most common sensitizing mutations are exon 19 del and
L858R

* Firstline treatment with osimertinib in stage IV (FLAURA)

* Brain metastases seen commonly with good CNS
penetration of osimertinib

* Exon 20 insertions are generally resistant to classical TKls
with some variant exceptions

* Resistance to EGFR TKls is common
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ADAURA TRIAL:

Adjuvant osimertinib improves DFS in early stage II/IlIIA EGFR+ NSCLC

FDA approved
osimertinib as adjuvant

treatment in Dec 2020 in
patients with early stage
resected EGFR+ NSCLC

9
FLAURA TRIAL:
Osimertinib Improves PFS & OS Compared to Older Generation EGFR
TKls in Stage IV EGFR+ NSCLC
PFS 0s
HR, 0.80 (95% Cl, 0.64-1.00)
P=.046
31% crossover rate
Soria JC et al. N Engl J Med. 2018;378(2):113-125 Ramalingam S, et al. N Engl J Med. 2020;382(1):41-50.
10
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Dominant mechanism of resistance for 1
generation EGFR TKls erlotinib or gefitinib

Yu H et al. Clin Cancer Res. 2013 Apr 15;19(8):2240-7.

Resistance to targeted therapy inevitable & resistance
mechanisms more challenging with next generation drugs

Heterogeneous & multiple simultaneous
mechanisms of resistance to 3™
generation EGFR TKI osimertinib

Ramalingam SS et al. ESMO 2018, Munich

11
Osimertinib ineffective in EGFR Exon 20 insertion, but Amivantamab
shows promise
Efficacy
Response Population
(n=281) FDA approved amivantamab for
ORR, % (95% Cl) 40 (29-51) patients with NSCLC who harbor
CBR,* % (95% Cl) 74 (63-83) EGFR exon 20 insertion mutation
Best response, n (%) and whose disease has progressed
. CR 3(4) on or after platinum-based
« PR 29 (36) chemotherapy in May 2021
e SD 39 (48)
« PD 8 (10)
+ NE 1(1)
Median DoR, mos (95% Cl) 11.1 (6.9-NR)
*CBR =CR, PR, of SD at = 2 disease assessments.
tDoes not include 9 patients with race not reported and multiple
race. Sabari. WCLC 2020. Abstr OA04.04. NCT02609776.
12
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EGFR Targeted
Therapy:
Summary

ALK Targeted
Therapy

* Recent ADAURA trial is practice changing
* Test all early stage patients for EGFR!

* Strategies in development to delay or overcome
resistance to osimertinib

* Usually chemotherapy is administered after
resistance to osimertinib develops

* Identifying specific resistance mutations in each
patient’s tumor (i.e., tissue biopsy, liquid biopsy) and
tailoring subsequent approach

* Newly approved drugs for EGFR exon 20 ins
* Amivantanab
* Mobocertinib

3-5% of NSCLC

* More frequent in males
* More frequent in never or light smokers
* Brain metastases commonly seen

Frontline treatment options

e Alectinib

e Brigatinib (approved May 2020)

e Lorlatinib (approved March 2021)
AL DITO

e Ceritinib, Crizotinib
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Peters S, et al.. J Clin Oncol. 2020;38(15):9518. Mok T, et al. Ann Oncol. 2020;31(8):1056-1064

ALEX Phase Il TRIAL:
Alectinib superior to Crizotinib in Untreated ALK-Positive NSCLC

Overall Survival

Alectinib

Crizotinib

FDA approved alectinib in
the first line for patients

with ALK-positive NSCLC
in November 2017

4/19/2022
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ALTA-1L Phase IIl TRIAL:
Brigatinib superior to Crizotinib in Untreated ALK-Rearranged NSCLC

FDA approved brigatinib in
the first line for patients

with ALK-positive NSCLC in
May 2020

Camidge DR, et al. J Clin Oncol. 2020;38(31):3592-3603.

16
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CROWN Phase Ill TRIAL:
Lorlatinib superior to Crizotinib in Advanced ALK-Positive NSCLC

Time to Intracranial Cumulative Incidence of CNS

Progression Free Survival ! -
Progression Progression as the First Event

FDA approved lorlatinib for

patients with NSCLC whose tumors
are ALK-positive in March 2021

Shaw AT, et al. N Engl J Med. 2020;383(21):2018-2029.

17

* Multiple first line FDA approved ALK TKI options

* Alectinib is generally preferred first line given
favorable side effect profile and high CNS
penetration

ALK Targeted
Therapy:

* Resistance to ALK TKls occurs

Summary

* Can use other ALK TKIs at the time of disease
resistance (brigatinib, lorlatinib)




Found in 1% of NSCLC

e More common in light or never

smokers
ROS1 e Longer median OS of patients
Targeted
Therapy argeted therapies
e Crizotinib
e Entrectinib (approved Aug 2019)
e Ceritinib

Entrectinib in ROS1 Fusion-positive NSCLC
Integrated Analysis of 3 Phase I/l Trials (STARTRK-1, ALKA, STARTRK-2)

FDA approved entrectinib
for patients with ROS1
fusion-positive NSCLC in
August 2019

Drilon A, et al. Lancet Oncol. 2020;21(2):261-270.

20
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* MET alterations occur is many solid malignancies,
including NSCLC (gene amplification and exon 14
skipping mutations)

* MET antibodies and TKls being investigated

MET Targeted

Thera PY * MET amplification seen in cases of EGFR-TKI
resistance

* Capmatinib and tepotinib are FDA approved first
line treatment options for patients MET exon 14
skipping mutations

GEOMETRY mono-1 TRIAL:
15t line Capmatinib effective in METex14—mutated NSCLC

Response-evaluable

BORH patients
N=27 mcr N=28
HFR
25 mso ORR 67.9%
mDoR 11.1 mos

mPFS 9.69 mos

Best % change from baseline (%)
P
(2]

4
T

-100+

Garon EB, et al. Presented at: 2020 American Association for Cancer Research Virtual Annual Meeting I: Virtual; April 27-28, 2020. Abstract CT082.

22
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GEOMETRY mono-1 TRIAL:
Subsequent line Capmatinib effective in METex14—mutated NSCLC

-50

Best % change from baseline (%)

75

-100+

50
BORT
ME Subsequent line
254 Capmatinib
N=69

o ORR 40.6%
mDoR 9.7 mos
254 mPFS 5.4 mos

FDA approved
capmatinib for patients

with METex14—mutated
NSCLC in May 2020

Garon EB, et al. Presented at: 2020 American Association for Cancer Research Virtual Annual Meeting |: Virtual; April 27-28, 2020. Abstract CT082.

23

VISION TRIAL:

Tepotinib
N=87
ORR 45%

mDoR 1.7mos

Paik, et al. J Clin Oncol. 2019;37915_suppl0: 9005-9005

Tepotinib targets MET Exon 14 skipping mutations

In February 2021, FDA
granted accelerated approval for

tepotinib in patients with mNSCLC
harboring MET exon 14 skipping
alterations.

24
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MET Targeted
Therapy:
Summary

KRAS targeted
therapy

* Capmatinib and tepotinib are standard of care 15t
line treatment for MET exon 14 skipping
mutations

* Other MET targeted drugs are in clinical
development

* KRAS is the common mutation in lung adenoCA
(25%)

* KRAS G12C mutations found in 13% of lung
adenoCA

* Up until recently, KRAS mutations were not felt to
be targetable in lung cancer

4/19/2022
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Sotorasib
(AMG 510)

Adagrasib

* Phase 1 dose escalation study (N = 129; n=59
with NSCLC)

* Efficacy in NSCLC
« CR/PR: 32.2% (n=19)
* Disease control (CR/PR/SD): 88.1% (n=52)
* mPFS: 6.3 months

* Safety
* Most common AEs: diarrhea, fatigue, and nausea
* Grade 23 AEs: 52.7% (n=68)
* No DLTs or grade 4 or serious TEAEs

In May 2021, sotorasib was FDA
approved for KRAS

G12C-mutated NSCLC for
patients who have received at
least one prior systemic therapy

* Phase I/Il study (N=110; n = 79 with NSCLC [51
evaluable])

* Efficacy in NSCLC
* CR/PR: 45% of NSCLC
* Disease control (CR/PR/SD): 96%

» Safety
* Most common AEs: nausea, diarrhea, vomiting,

fatigue, and increased liver enzymes

* Grade 23 AEs: 30%
* 2 deaths (pneumonitis, cardiac failure)

In June 2021, adagrasib earned
a breakthrough therapy

designation from the FDA for
patients with KRAS G12C—
mutant NSCLC

4/19/2022
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* Sotorasib is a viable second line
therapy option with KRAS G12
mutated NSCLC (chemo+10 still
firstline)

KRAS targeted therapy:

Summary

* No targeted treatment options for
other KRAS non-G12C mutations

29

* Currently no standard therapies targeting HER2
pathway in NSCLC

* Approved therapies in HER2+ gastric and breast

cancers
HER2 (ERBBZ) * No clear correlation between HER2
overexpression, amplification, or mutation (not
Ta rgeted mutually exclusive)
Th era py * HER2 mutations in 2-4% (most exon 20 ins)

* HER2 amplification in 10-20%
* HER2 overexpression in 2.4-38%

* HER2 alterations can represent primary driver or
mechanism of acquired resistance

Jebbink et al. Cancer Treat Rev 2020;86:101996
Rolfo et al. Cancer Discov 2020 May 10(50):643-645

4/19/2022
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DESTINY Lung-01 TRIAL:
Trastuzumab deruxtecan (HER2 Targeted Therapy)

Nakagawa K et al. Presented at: 2020 World Conference on Lung Cancer Singapore; January 28-31; Virtual. Abstract OA04.05

31

DESTINY Lung-01 TRIAL:

Trastuzumab deruxtecan shows response in HER2-mutant NSCLC

Li BT et al. NEJM. 2022; 20;386(3):241-251

32
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HER2 Targeted Therapy

First Overall response rate Overall response rate .. . .
author HER2 mutation HER? amplification ® TK I S are minima I Iy effeCtlve Wi t h
Dacomitinib Kis 3028 (12%) 04 (0%) overaHIovvresponserates
Neratinib Hyman 1126 (4%) NA
Neratinib Gandhi 0117 (0%) NA
Neratinib +femsirolimus ~ Gandhi 8143 (19%) NA * Poz i Otl ni b' a more pote nt
i o e ; inhibitor of EGFR and HER2 exon
Afatinib Lai 3022 (14%) NA . . . .
stz ez " w 20 mutations, being studied in

phase Il trial

*Negative randomized phase 2 trial cisplatinigemcitabine + trastuzumab in HER2 IHC2+4/3+ lung cancers.

Jebbink et al. Cancer Treat Rev 2020;86:101996

33

HER2 Targeted Therapy: Poziotinib

Cornelissen R et al. Presented at: 2020 World Conference on Lung Cancer Singapore; January 28-31; Virtual Abstract MA11.04

34
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HER2 Targeted Therapy: Neratinib

Li B et al. Presented at 2020 World Conference on Lung Cancer Singapore; January 28-31; Virtual Abstract FP14.15

35

* Potential role for antibody-drug conjugates T-DM1
and trastuzumab-deruxtecan (FDA breakthrough
designation)

HER2 Targeted

Thera PY- * Existing and emerging small molecule TKls are only
S umma ry modestly active

* Poziotinib demonstrates increased activity against
HER2 mutated NSCLC compared to other TKls

4/19/2022
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Other less common actionable targets:
NTRK, RET

37

NTRK Targeted Therapy

NTRK fusions are

found across multiple
cancer histologies

W Common cancer with low
TRK fusion frequency

B Rare cancer with high
TRK fusion frequency

1500-5000 patients in United States annually

Hyman American Society of Clinical Oncology Annual Meeting 2017

38
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LOXO-TRK-14001/SCOUT/NAVIGATE TRIALS:
Larotrectinib with efficacy in solid tumors with NTRK gene fusion

Larotrectinib was FDA
approved in November 2018

for solid tumors harboring
NTRK gene fusion

Farago et al World Conference on Lung Cancer 2019

39
ALKA-372-001/STARTRK-1/STARTRK-2 TRIALS:
Entrectinib with efficacy in solid tumors with NTRK gene fusion
* Pooled analysis of 3 phase I/lI
trials
* 10 different tumor types
* 31 of 54 patients had objective
response
* 7% CR
* 50% PR
* Most common AEs
* Increased weight
* Anemia Entrectinib was FDA
* Cognitive disorder ]y e
2019 for solid
tumors harboring
NTRK gene fusion
Doebele et al Lancet Oncol 2020;21(2):271-282
40
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NTRK Targeted
Therapies:
Summary

RET
Alterations

* NTRK is an uncommon mutation in NSCLC
(<0.5%)

* NTRK inhibitors larotrectinib and entrectinib are
FDA approved for NTRK positive solid tumors,
including NSCLC

* High response rates (>70%) and generally well
tolerated

* Seen mostly in lung and thyroid cancers

* Multi-kinase inhibitors target various kinases and
other receptors (including RET)

* Sunitinib, sorafenib, vandetanib, cabozantinib,
regorafenib, lenvatinib, alectinib

* Limited clinical benefit
* Dose-limiting off target toxic effects

* Recent FDA approvals of selpercatinib and
pralsetinib

4/19/2022
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LIBRETTO-001 TRIAL:
Selpercatinib effective in RET-fusion-positive NSCLC

* 105 patients with RET positive
NSCLC

* ORR= 64%

* Intracranial response: 91%
* Noted in 10/11 patients with CNS
mets
* Most common AEs
* HTN

* Increased AST In May 2020,
selpercatinib was FDA

approved for patients
with RET+ NSCLC

Drillon et al NEJM 2020;383:813-834

43
ARROW TRIAL:
Pralsetinib effective in RET-fusion-positive NSCLC
* Phase I/Il study
* 233 patients with RET positive
NSCLC
* 92 patients with prior platinum-
based chemo (ORR= 61%)
* 29 patients were treatment naive
(ORR=70%)
* Most common AEs
* Neutropenia In December 2020,
* HTN pralsetinib was FDA
* Anemia approved for patients
with RET+ NSCLC
Gainor et al. Lancet Oncol 2021;22(7):959-969
44
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Pralsetinib

* Shrinkage of CNS mets noted in
all 9 patients with measurable
intracranial metastases

* 5/9 patients had intracranial
response (with 3 CRs)

Gainor et al. Lancet Oncol 2021;22(7):959-969

45

RET Targeted
Therapy:

Summary

e RET fusions seen in 1-2% of NSCLC

* Associated with high risk of CNS metastases

* Selpercatinib and pralsetinib are newly FDA
approved options for RET-rearranged NSCLC

4/19/2022
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Conclusions

Obtain sufficient tissue for molecular testing,
even in early stage patients

Driver mutations (even rare subsets) are being
identified on NGS panels in NSCLC tumor
specimens

Novel targeted therapeutics offer better
outcomes with many recent FDA approvals

Cancer Moonshot initiative

* Accelerate research, making more therapies available
through precision oncology

* Bench to bedside

4/19/2022
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Palliation Therapies (Stents,
Laser Therapy, Indwelling
Pleural Catheters)

4:05 a.m. - 4:50 a.m.

GEORGE CHAUX, MD, FCCP
CEDARS-SINAI MEDICAL CENTER

Dr. George E. Chaux is Medical Director of Interventional Pulmonology and Associate Medical
Director of the Lung Transplant Program at Cedars-Sinai Medical Center. He has achieved the
rank of Professor in Clinical Medicine at Cedars-Sinai and UCLA School of Medicine. Residency
and fellowship in internal medicine, pulmonary and critical care medicine completed at UCSD
Medical Center in 1997.
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Palliation Therapy (Stents, Laser,
Indwelling Pleural Catheters)

George Chaux, MD
Professor of Medicine

Cedars-Sinai Medical Center

Cc;@Cg;j‘ggs

Disclosures

@@ Cedars Sinai
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Objectives

* Indwelling pleural catheters

@@ Cedars Sinai

Literature on Lung Cancer and CAO

@@ Cedars Sinai
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Benefit of Palliative Care in Advanced Lung Cancer

| N Engl J Med 2010; 363:733-742

@@ Cedars Sinai

Prevalence and Outcome of Central Airway
Obstruction in Patients with Lung Cancer

@@ Cedars Sinai
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Airway Patency Associated with Better Outcomes

Product-limit survival estimates

Success of procedure
— Successful
=== Unsuccessful

+ Censored

Survival probability

400
Survival time (days)

* Similar survival compared to patients without CAO
Chhajed PN er al, Chest 2006 Dec;130(6):1803-7

@@ Cedars Sinai

NCCN NSCLC Guidelines Approach to CAO

@@ Cedars Sinai
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Endobronchial Tumor

@@ Cedars Sinai

Atelectasis due to CAO

@@ Cedars Sinai
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Airway Interventions for Bronchogenic and
Metastatic Carcinoma of the Lung

@@ Cedars Sinai

11

Hot versus Cold Therapies

@@ Cedars Sinai
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Rigid versus Flexible Bronchoscopy

@@ Cedars Sinai

13

Airway Interventions: Balloon Dilation

@@ Cedars Sinai
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Balloon Dilation

@@ Cedars Sinai

15

Liquid Nitrogen Spray Cryotherapy

@@ Cedars Sinai
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SCT Treatment of Endobronchial Carcinoid

@@ Cedars Sinai Aboudara, M et al. Clinics in Chest Med Feb 29, 2020; 41(1):145-160

17

Laser Therapy for CAO

@@ Cedars Sinai
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Laser Therapy for CAO

60, NA:YAG
(10,608 ne} {1050 nm) Holiurvnogy  Pulsad dye

{833 nm} (545 ar 577 nm)

@@ Cedars Sinai 10

19

Laser Characteristics
(Light Amplification by Stimulated Emission of Radiation)

« All photons travel in a single direction

« Allows for focusing on a small spot

@@ Cedars Sinai »

20
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Laser-Tissue Interaction

@@ Cedars Sinai

21

Laser Debridement — Anastomotic Stricture

@@ Cedars Sinai

22
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Laser Debridement — Airway Tumor

@@ Cedars Sinai

23

Does Laser Debridement Affect
Outcomes in Lung Cancer?

o Multimodality 6.99 months vs. 3.77 months (P=0.002) for all malignancies
o Multimodality 7.17 months vs. 2.27 months (P<0.001) for NSCLC

@@ Cedars Sinai

24
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Argon Plasma Coagulation

« Applications in general surgery, urology, ENT, Gl and
bronchoscopy

* Generally, very safe

@@ Cedars Sinai .

25

Clinical efficacy of argon plasma coaqulation combined with cryotherapy for
central airway stenosis caused by lung cancer

Wang Z, Wang W, Wu G.

J Cardiothorac Surg. 2019 Aug 28;14(1):155

@@ Cedars Sinai 2

26
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Stenting for Central Airway Obstruction

@@ Cedars Sinai

27

Laser and Stent

@@ Cedars Sinai

28
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Laser and Stent

@@ Cedars Sinai

29

Bronchial Stent for Benign Stricture

@@ Cedars Sinai

30
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Benign Stricture post Stent Removal

@@ Cedars Sinai a1

31

Contributions of Airway Stent for Long-term Outcome in Patients with

Malignant Central Airway Stenosis or Obstruction -
lyoda A, Azuma Y, Sano A, Sakai T, Koezuka S, Otsuka H, Tochigi N, Isobe K, Sakamoto S, Takagi K,

J Bronchology Interv Pulmonol. 2021 Jul 1;28(3):228-234 .

@@ Cedars Sinai 2

32
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Impact of Silicone Stent Placement in Symptomatic Airway Obstruction due to Non-Small
Cell Lung Cancer — A French Multicenter Randomized Controlled Study. The SPOC Trial
Dutau H, Di Palma F, Thibout Y, Febvre M, Cellerin L, Naudin F, Hermant C, Vallerand H, Lachkar S,
Fournier C, Laroumagne S, Quiot JJ, Vergnon JM; SPOC Investigators. \
Respiration. 2020;99(4):344-352

©p) Cedars Sinai

33

Photodynamic Therapy (PDT): Overview

Non-

thermal
. 1 light

Tissue aseriig
uptake Release

and of singlet
clearance oxygen
Photosensitizing Agent Relatively Selective Tumor Tissue
(IV Administration) Retention in Tumor Destruction

34
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Light Dosimetry

A range of quartz optical
rigid and flexible fibers fitted
with cylinder diffuser tips:
1.0cm to 5.0cm (Optiguide®
Fiber Optic)

e 200J/cm for interstitial
therapy, or intraluminal
therapy, over 8 minutes and

20 seconds

DIOMED 630 PDT
Laser

35

Pre- and Post-PDT

@@ Cedars Sinai

36
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Outcomes of patients with advanced non-small cell lung cancer and airway
obstruction treated with photodynamic therapy and non-photodynamic therapy
ablation modalities

Jayadevappa R, Chhatre S, Soukiasian HJ, Murgu S.

J Thorac Dis. 2019 Oct;11(10):4389-4399

Association between treatment type and mortality |

‘Comorbidity 21 119 117122 08 097101

Zero comrbiy (reference)

Stage.
Stage il o084 062065 080 0ss09

Stage IV (rference)

@@ Cedars Sinai 3
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EVERMORE Trial

et e )

@@ Cedars Sinai %

38

19



Prognostic factors for survival after bronchoscopic intervention in patients
with airway obstruction due to primary pulmonary malignancy
Kim BG, Shin B, Chang B, Kim H, Jeong BH.
BMC Pulm Med. 2020 Feb 27,;20(1):54.

O EXUINSIC OF mixed lesion
o CAO due to disease progression

o No adjuvant treatment

@@ Cedars Sinai

39

Multimodality Approach to CAO

Balloon Dilation

@@ Cedars Sinai

40
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Multimodality Approach

@@ Cedars Sinai

41

Literature on Pleurodesis for Lung Cancer

@@ Cedars Sinai

42
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Palliative Interventions for Pleural Disease

° Mechanical

* Indwelling pleural drainage

@@ Cedars Sinai

43

Talc Pleurodesis

@@ Cedars Sinai

44
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Indwelling Pleural Catheters

+ $42,376 for a median 5.5-day hospital stay for MPE (Taghizadeh et al.
2017
+ Potential savings of $7,705/day

@@ Cedars Sinai

45

Talc versus IPC for Malignant Pleura Effusion

@@ Cedars Sinai

46
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@@ Cedars Sinai
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4:50 p.m. - 5:00 p.m.

KRISTINA KUDELKO, MID
STANFORD UNIVERSITY

GAURAYV SINGH, MD, MPH
VA PALO ALTO HEALTH CARE SYSTEM
STANFORD UNIVERSITY



Trainee Poster Session (NON-CME)

5:30 p.m. - 7:30 p.m.





