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The mission of
ALLERGY & ASTHMA NETWORK

Is to end the needless death

and suffering due to asthma,

allergies and related conditions
through outreach, education,

advocacy and research.
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This will be recorded

The recording will be posted on our website shortly
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COVID-19 Is Still “Down, but Not Out”...

Nationally

NYT COVID Tracker

“There’s still a fair amount of
COVID around, and I still
don’t want to getit...The
main reason is the data we
see on long COVID is very
concerning...Not just the
chances that you’re going to
feel crummy a few months
from now, which is a real
number, but the chances that
you’'re elevating your long-
term risk of a heart attack or
stroke, or diabetes or
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Roadmap for the Hour

What: What is Long COVID? Pulmonary
Symptoms?

Why: What are the Biological Mechanisms?

Who: Do Pulmonary Conditions increase Long
COVID Risk?

www.sfpl.org/sfphoto

COVID-19 Is A Multi-Organ System Disease Acutely

Davis et al Nat Microbio 2023
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...And Long(er) Term Outcomes

Post-COVID Syndrome
(Long-hauler)

Waxing and waning

- Fatigue
- Paresthesia
- Cognitive
Impairme nt Figure courtesy of
- Dyspnea Neeta Thakur MD
q a Huang Resp Research 2020
- Palpitations Puntmann JAMA 2020
Davis 1 Microbio 2023
11
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Newer Data Reaffirming

Nasserie JAMA 202

Lopez-Leon 2021
13

Newer & Larger Studies
Corroborate This
— Even Compared to Influenza

Al-Aly Nature 2021
(Al-Aly JAMA in press)
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Newer & Larger Studies Corroborate This
— Even in the Bay Area (LIINC Study)

Peluso OFID 2022
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Persistent Pulmonary Sx
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ARDS Survivors Have Persistent PFT Abnormalities

17

Differential — Persistent Dyspnea

1. Post-viral reactive airways disease

2. Deconditioning
3. Organizing
PIEiaakelniks Other: Reflux-

4. Post-ARDS associated cough,
Pleuritis, NM disease,
Vocal cord
V dysfunction, Tracheal
stenosis,
Tracheomalacia

Slide Credit: Dr. Kristin Schwab, UCLA
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More than 2/3rds of ARDS
survivors reported clinically

significant fatigue symptoms 1

year after discharge.

Neufeld CHEST 2020

20
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Pathophysiology

22
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Pathophysiology

Numerous Insights from LIINC Study
https://www.liincstudy.org/en/study-findings

Peluso et al JCI 2022
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WHO Case Definition: Post-COVID-19
Condition

24
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There is no one “long
COVID.” Each patient is
uniqgue & there are some

common symptom clusters

RECOVER Initiative -PASC Symptoms

- Observational Cohort Study of 9750
Patients
- Using PROMIS Questionnaires
- Points Given Based On Specific A
Symptoms is for PASC
- Not most distressing
- 13 Most Common Symptoms
- More to come as imaging, pathology,
and labs are collected

26
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RECOVER Initiative -PASC Symptoms

27

28

14



6/14/23

At LEAST 3-5 Main Symptom Clusters

Fewer
Symptoms

Joint Pain-
Myalgias-HA

Chest Pain-
DOE-Palps

Thaweethai 2023
Kenny et al OFID 2022

29

Pulmonary Comorbities

iIncrease Risk?

15
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OSA Increase Long COVID RISK In Adults and Not Children

Mandel Sleep 2023

Asthma Associated with Increased Long COVID

- Meta-analysis of 13 studies
- 639397 patients

effect size = -0.0001; 95% ClI,
-0.0003 to -0.0001; P <.001),
No significant publication bias

Tanayott Jama 2023

32

16



6/14/23

Asthma Control Worse After COVID

Philip Asthma 2021

33

COPD Likely Associated with Long COVID

Analysis of 10 studies
257 340 patients

e COPD was a risk factor associated
with persistent symptoms after
COVID-19 infection

e Significance may not be seen in all
future studies (95% PI, 0.70 to 2.74)
e Concern that the results maybe less

at COPD was a RF for death El

Meta-regression analysis for study size (effect size =
-0.0002; 95% Cl, -0.0003 to 0.0001; P =.66) and
Egger test (ntercept = 0.23; 95% ClI, 0.14 to

0.33; P=.69,) were both nonsignificant

Tanayott Jama 2023

34
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CASE

* 45 yo F with PMHX for COVID in late 2020 who
then developed PASC/Long COVID symptoms

predominately brain fog,

and

35

35

CASE

* 45 yo F with PMHX for COVID in late 2020 who
then developed PASC/Long COVID symptoms
predominately brain fog, ,

36

36
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Work Up for Dyspnea, Fatigue, and Chronic
Cough

* Dyspnea
— Cardiac Pulmonary Evaluation Test
« Fatigue
— Sleep Evaluation (Could need specialized Evaluation)
— Exercise evaluation (6 min walk v CPET)
+ Chronic Cough
— Pulmonary Evaluation

37

37

TESTING

19
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Imaging

Pulmonary Cardiac
+ Chest X- Ray e EKG/Halter (tilt table?)
* CT Scan e Echocardiogram
< PFT

e 6 Min Walk Test v CPET

39

e Helpful screening tool

e About 50% of patients still had CXR
abnormalities at 3 months

e But hard to get a lot of information

Fogante et al Radiology 2022

40
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CT Scan

* 41 patients

» Gradual recovery after hospital discharge on serial
CT scores.

* 47% of the pt with abnormal CT at 1 year

* Predominate Pattern with ground-glass opacity
(GGO) with reticular pattern

» Correlated with PFTs
— decreased total lung capacity and residual volume

» Patients with radiological abnormalities
— older
current smokers
hypertensives
lower Sa0,
secondary bacterial infections during acute phase

41

Chan et al BMC Med 2021

41

CT Scan

*144 patients (79 men, median age 60)
*3 chest CT scans and PFTs at 6, 12 mo and 2 years

*Over two years-> gradually decreased.

*6m - 54% of patients showed lung abnormalities.
*2 yr -, 39% (56/144) lung abnormalities,

— 23% with fibrotic lung

— 16% with non-fibrotic lung.
42

*At D/C- fibrosis, thickening, honeycombing, cystic changes and dilation of the bronchi.

Han et al Radiology 2023

42
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PFT

43

Han et al Radiology 2023

6/14/23
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PFT

DLCO

FVC

TLC

Lee et al Resp Research 2022

44
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PFT

45

Lewis et al Eclinical Med 2021

45

N
Long COVID and Heart

46 SIRIPANTHONG JACC 2023

46
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EKG/Halter

* Around 10 % of long COVID patients
report palpitations.

* Up to 60 % who reported tachycardia,
with increase in heart rate from

standing vs. sitting position in 1/3 of
those (may be postural orthostatic
tachycardia syndrome (POTS)

* Up to 20% had evidence of QTc
prolongation

47

Alsallamin Cureus 2022, Huseynov Viruses 2023

47

Cardiac Conditions - Echocardiogram

48
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6 min walk test (6MWT)

49  Lancaster Clincial trials 2021

49

Cardiopulm Exercise Test

A~
NYULangone
50  Cassar Eclinical Med 2021 \— Health

50
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TREATMENT

Pulmonary Trajectory

» Patients have seen improvement for around 1 year
— This is in most not all patients

— This improvement was most pronounced between 6-9
months

» Fibrosis is the least likely to improve

— We have seen some improvement — something we did not
think possible before

— Traction bronchiectasis stayed and in some cases evolved

* Ground Glass persisted for longer
— in most cases did regress

6/14/23
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Pulmonary Treatments

e Persistent Ground Glass Opacities — Steroids or Immunosuppression (NCT04657484)

e Anti-fibrotic agents (pirfenidone and nintedanib) (NCT04541680, NCT04607928)

e Pulmonary Rehab - *post exertional malaise needs to be accounted for*

e Persistent Viral Infection— Paxlovid (NCT05576662).

e |nflammation? — Metformin

e Microthrombi (Decreased DLCO) — Anticoagulation/ASA — small clinical trials

Clinical trials.gov

53
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https://clinicaltrials.gov/ct2/show/NCT04657484
https://clinicaltrials.gov/ct2/show/NCT04541680
https://clinicaltrials.gov/ct2/show/NCT04607928
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Take Home Points

60

Disentangling the PASC- E Unibus Pluram (From Many, One) & remember all that
Long Hauls isn’t COVID

Pulmonary or Cardiac Imaging can be helpful but does not tell the whole story

If there are abnormalities seen inline other conditions then we can treat with
medications for those conditions (fibrosis, obstruction, arrhythmia, etc)

PASC treatments — will not be right for everyone — need to direct treatment both
clinically and as research trials progress

Listen to everyone in the room. Believe patients.

60
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Thank Youl!

Shari.Brosnahan@nyulangone.org
_ @ShariBrosnahan
Questions?

Lekshmi.Santhosh@ucsf.edu
@LekshmiMD
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QUESTIONS

Put your questions in the question box
We’ll get to as many as we can!

62
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Have ideas for webinars? Want to provide feedback?
Fill out the evaluation survey!

Thank you!

Next Webinar

Join us for our next webinar — tomorrow!

Knowing the
Difference:
Asthma or
COPD?

Credentialled webinar for clinicians

Wednesday June 14, 2023
3:.00 PM ET

64
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