Long COVID:
Research and Lessons
Learned from the

INSPIRE Study

Michael Gottlieb, MD

Associate Professor of Emergency Medicine
Vice Chair of Research

Rush University Medical Center

Co-PI for INSPIRE Study




Outline

*INSPIRE Study
*Study Findings
*Lessons Learned
*Future Directions

®




Innovative Support
for Patients with
SARS-CoV-2
Infections
(INSPIRE)




Innovative Support for Patients with
SARS-CoV-2 Infections (INSPIRE)

* 6,000 Participants

* Included COVID+ and COVID-
* 8 Sites Across the US

* 18 Months

e Quarterly surveys

 Patient Portal Linkage
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Study #1: Symptom Profiles at Three Months

* 1,000 Participants (72% COVID+)
e Baseline and 3-months

* Most common 3-month symptoms:
* Head/Ear/Eye/Nose/Throat (37%)
* Constitutional/Fatigue (29%)
* Musculoskeletal (20%)
* Pulmonary (18%)
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Study #1: Symptom Profiles at Three Months

CoV2+ Categories/Symptoms CoV2-
30.2% Any Constitutional Symptom 20.1%
27.7% Tired 19.4%
9.0% Chills 6.1%
9.0% Feeling hot 6.1%
6.0% Fever 4.7%
4.0% Shakes 2.9%
38.6% Any HEENT Symptom 21.2%
16.7% Headache 12.6%
9.3% Runny nose 10.1%
21.3% Loss of smell 4.0%
18.2% Loss of taste 4.7%
8.1% Sore throat 10.1%
7.2% Loss of hair 3.2%
18.6% Any Pulmonary Symptom 13.7%
8.3% Cough 7.9%
12.8% Shortness of breath 8.6%
2.6% Wheezing 3.6%
X728 | AnyCardiovascular Symptom | JRAX
7.8% IR Chest pains Bl 4.7%
5.4% N Palpitations Bl 5.0%
LEZM | AnyGastrointestinal Symptom | &S
4.6% 1A Diarrhea M 43%
4.6% HH Nausea or vomiting Bl 5.4%
2.9% M Abdominal pain M 3.6%
PIX78 | AnyMusculoskeletal Symptom | U2
18.5% I Aches I 14.4%
14.2% I Joint pains I 10.9%
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Study #2: 3-month Persistent Fatigue and Symptoms by Variant

3,223 Participants at 3 months
* 19% Pre-Delta
* 50% Delta
* 31% Omicron

* Assessed Organ-Based Symptoms and Fatigue
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Study #2: 3-month Persistent Fatigue and Symptoms by Variant

23 Symptoms

Pre-Delta 17% 28%
Delta 12% 22%
Omicron 12% 16%
OVERALL 13% 21%
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Study #2: 3-month Persistent Fatigue and Symptoms by Variant

Severe 23
Variant Fatigue | Symptoms | Vaccination

Pre-Delta 17% 28% 18%
Delta 12% 22% 74%
Omicron 12% 16% 98%
OVERALL 13% 21% 68%
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Study #3: Phenotypes and Symptom Trajectories

* 5,963 Participants
* Baseline, 3 month, and 6 month

* Multiple different phenotypes
* Ranging from minimal to maximal symptoms
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Study #3: Phenotypes and Symptom Trajectories

Acute Symptoms Class Shift (from Acute Symptoms to 3-Month) | 3-Month Symptoms Class Shift (from 3-Month to 6-Month) 6-Month Symptoms

Minimal
Symptoms
Minimal-
AChES/ symptoms
(1,335, 69.9%) Minimal-
Cou gh/ symptoms
Tired (1,385, 72.6%)
(No LoST)
Aches/
Cough/
Tired
Tiredness/
(w/ LoST) Headache Tiredness/
Musculoskeletal Headache/
(326, 17.1%) Musculoskeletal
(329, 17.2%)
M u |t| p I e L‘ms(1°1f25,rg.esl'!/gas‘e Loss of Smell/Taste
95, 5.0%)
Symptoms MSMS e

(136, 7.1%)

(100, 5.2%)
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Study #3: Phenotypes and Symptom Trajectories

Acute Sym ptoms Class Shift (from Acute Symptoms to 3-Month) | 3-Month Symptoms Class Shift (from 3-Month to 6-Month) 6-Month Symptoms

Minimal Fatigue

Fatigue/Sleep/Cognitive

Fatigue/
Sleep/
Aches

Maximal Fatigue

Minimal-
fatigue
(1,231, 64.7%)

Fatigue/

_ Sleep
Disturbance
(278, 14.6%)

Fatigue/

Sleep Disturbance/

Aches
(232, 12.2%)

Maximal-fatigue
(163, 8.6%)

Minimal-
fatigue
(972, 51.1%)

,D!smtbahce

Fatigue/

Sleep Disturbance/
Aches

(223, 11.7%)

Maximal-fatigue
(178, 9.3%)
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Future Directions

ncreased engagement of
oarticipants

* Improve understanding of
complexity

* Examining disparities in outcomes

* Better understand individual
and economic impact




INSPIRE Group Core and Site Investigators

Rush: Robert Weinstein, MD; Michael Gottlieb, MD

Yale: Arjun Venkatesh, MD, MBA, MHS; Erica Spatz MD, MHS Full List of
UW: Graham Nichol, MD; Kari Stephens PhD, MS; =°
Kelli O’Laughlin, MD, MPH; Nikki Gentile, MD, PhD SiE
UCLA: Joann Elmore, MD, MPH; Lauren Wisk, PhD

UCSF: Robert Rodriguez, MD; Ralph C. Wang, MD, MAS;
Juan Carlos Montoy, MD, PhD

Thomas Jefferson: Kristin Rising, MD, MS; Efrat Kean, MD
UT-Houston: Mandy Hill, DrPH, MPH; Ryan Huebinger, MD
UTSW: Ahamed H. Idris, MD; Samuel McDonald, MD

CDC Leads: Sharon Saydah, PhD; lan D. Plumb, MBBS, MSc;
Aron J. Hall, DVM, MSPH; Melissa Briggs-Hagen, MD, MPH




Thank You!

Michael Gottlieb, MD

Rush University Medical Center
Mmichael _a_ gottlieb@rush.edu
@MGottliebMD
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