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e Gilead
* Pleurostem
* Regeneron



e Work-up

* Treatment

e Rehabilitation

* Rehospitalization

* Likelihood of recovery
e Return to work







* Post CoVID
* Post-CoVID syndrome
e Post-acute CoVID syndrome

* Post Acute Sequelae of SARS-CoV-2 Infection (PASC)




The variability in definition

Table 1.
Proposed descriptions of long COVID.

Reference Description

[4] Long COVID Long-term COVID-19 illness that is cyclical, progressive, and multiphasic.

[5,6,7] Long-hauler COVID-19 Multi-organ symptoms that persist for months after acute COVID-19.
Long-COVID
Chronic COVID syndrome

[8] Long-haul COVID Symptoms lasting for> 100 days.
Long-tail COVID

[9,10 Long COVID Symptoms lasting for>2 months.

[11,12,13] Late sequelae of SARS-CoV-2 infection Symptoms lasting for >4 weeks after the initial infection or diagnosis.
Long-haulers
Long-COVID

Post-acute COVID-19 syndrome Symptoms lasting for >4 weeks after the first symptom onset.
Acute post-COVID symptoms Symptoms lasting for 5-12 weeks.

Long post-COVID symptoms Symptoms lasting for 12-24 weeks.

Persistent post-COVID symptoms Symptoms lasting for > 24 weeks.

[16, 17,7] Post-acute COVID-19 Symptoms lasting for 1-3 months from the first symptom onset.
On-going symptomatic COVID-19

Chronic COVID-19 Symptoms lasting for > 3 months from the first symptom onset.
Long COVID

Infect Dis (Lond) 2021 : 1- PostCOVID-19 syndrome
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* Hospital stay of 95 days

* Multiple issues with stay: coma, kidney failure, deconditioning, neuropathy,
CNS disease, respiratory compromise, multiple infections

* A 31 year old woman with no PMH develops acute CoVID.
* Fevers, body aches, fatigue. No medical help sought
e 100 days out- fatigue, brain fog, lethargy, depression, hair loss, chest pain



Characteristics, Diagnosis, and Management of Covid-19
According to Disease Stage or Severity.

Asymptomatic or
Presymptomatic Mild lliness Moderate lllness Severe lllness Critical lllness

Positive SARS-CoV-2 Mild symptoms (e.g., Clinical or radiographic  Oxygen saturation <94%; Respiratory failure, shock,
test; no symptoms fever, cough, or change evidence of lower respiratory rate and multiorgan
in taste or smell); respiratory tract disease; =30 breaths/min; dysfunction or failure
no dyspnea oxygen saturation =94%  lung infiltrates >50%

Features

Screening testing; if Diagnostic testing Diagnostic testing Diagnostic testing Diagnostic testing
patient has known
exposure, diagnostic
testing

Testing

Isolation Yes Yes Yes Yes

Viral replicati
Proposed Disease

Potential
Treatment

Monitoring for symptoms Clinical monitoring Clinical monitoring; Hospitalization, oxygen  Critical care and specific
and supportive care if patient is hospitalized therapy, and specific  therapy (dexamethasone,
and at high risk for therapy (remdesivir, possibly remdesivir)
deterioration, possibly dexamethasone)
remdesivir

Management
Considerations

The NEW ENGLAND

RT Gandhi et al. N Engl J Med 2020;383:1757-1766.
andht et el REngt S Te JOURNAL of MEDICINE




eacCtive process rrom
* Loss of taste, chronic illness, depression

* ME/CFS- Clear patterns with PASC and ME/CFS

* From COVID specifically
* May be all symptoms?
* The presence in minimally symptomatic argues SARS-CoV-2






* Tachycardia

* Neuro/Psych
* Depression
* Anxiety
* Insomonia
* Anosmia

* Gl-dysgusia, anorxia
* Skin-Rash, hair loss, tooth loss, nail damage







Persistent symptom ¥

Proportion of patients
affected by symptom

Approximate time to symptom
resolution?

Common physical symptoms
Fatigue
Dyspnea
Chest discomfort
Cough

Anosmia

15 to §79%[1.2.6.9.14]
10 to 71%[1.26-9.14]
12 to 449 1.2

17 to 34912814

10 to 139411.3-59.11]

3 months or longer

2 to 3 months or longer
2 to 3 months

2 to 3 months or longer

1 month, rarely longer

Less common physical symptoms

Joint pain, headache, sicca syndrome,
rhinitis, dysgeusia, poor appetite,
dizziness, vertigo, myalgias, insomnia,
alopecia, sweating, and diarrhea

<1004[1.288.11]

Unknown (likely weeks to months)

Psychologic and neurocognitive
Post-traumatic stress disorder
Impaired memaory
Poor concentration

Anxiety/depression

7 to 24%[5.10. 141
18 to 2191815

16061
27 to 2304 [2.7.810, 1213, 14]

6 weeks to 3 months or longer
weeks to months
Weeks to months
Weeks to months

Reduction in quality of life

>508 ]

Unknown (likely weeks to months)







Telephone follow up of over 1200 patients

Table 2. 60-Day Outcomes Among 1250 Survivors of COVID-19 Hospitalization, 488 of Whom Completed the Telephone
Survey

Outcome Value™

and rehospitalization

i the 60 d after discharge, n (% of hospital survivors) 84 (6.7) o
Rehospitalized, n (% of hospital survivors) 189 (15.1) . 1 2 O O p a t I e n t S

Primary care follow-up
Any follow-up primary care visit in the 60 d after discharge 382
Established PCP
New PCP

* 60 day follow up by phone

Days from discharge to visit

<15

* High rates of

New/worsened symptoms
Persistent symptoms related to illnesst o
New or worsening symptoms related to illness [ ) O
Continued loss of taste and/or smell n go I n g Syl I l p O I I l S
Cough
Shortness of breath/chest tightness/wheezing
Difficulty ambulating due to chest problems

e * Employment issues

New use of CPAP or other breathing machine when asleep

Return to normal activity . . .
Unable to return to normal activity [ ) F I n a n C I a I St ra I n
New or worsening difficulty completing activities of daily living*

Return to employment
Employed full- or part-time before COVID-19 hospitalization
Able to return to work by 60 d after discharge
Median days from discharge to work return (IQR)
Reduced hours and/or modified duties upon return to work due to health
Unable to return to work
Because of health
Because of job loss

Emotional impact
Emotionally affected at least mildly by health conditions
Emotionally affected at least moderately by health conditions
Health care use related to mental health

Financial loss/impact
Financially affected at least mildly by health conditions
Financially affected at least moderately by health conditions
Specific financial effects
Used up all or most of savings
Unable to pay for necessities, such as food, heat, and housing
Contacted by a collection agency
Skipped or delayed getting medical care because of cost
Took less medication than was prescribed because of cost

COVID-19 = coronavirus disease 2019; CPAP = continuous positive airway pressure; IQR = interquartile range; PCP = primary care physician.

*Values are numbers of patients unless otherwise indicated.

1 Include cough, shortness of breath, chest tightness, wheezing, difficulty getting around the house due to chest trouble, breathlessness

walking up stairs, oxygen use, and CPAP or other breathing machine use when asleep. Chopra Veta all. Annals of IM Nov 2020
1 Include dressing, eating, bathing, toileting, transferring in/out of bed, and walking across a room.




60 day follow up Cohort

Oxygen therapy 3.4 [1.2-9.5]
Abnommal auscultation 3.3 [1.3-8.0]
Hospitalization 2.8 [1.2-6.2] . . °
* 293 patients hospitalized
Flu-like symptoms 1.3 [0.5-3.4]
Diarrhea  1.2[0.6-2.7]
Fever 1.2[0.6-2.4]

it * 30 and 60 day follow up by phone

Female 1.2[0.6-2.4]
Healthcare professional 0.7 [0.3-1.4]

100052 * Most with mild-moderate disease

30-39 years old (y.0.) 3.2[0.9-11.1]

40-49 y.0. 13.3 [2.8-64.1]
50-59 y.0. 5.2[1.5-18.3] 3 4 S e V e r e
60-69y.0.  2.3[0.6-8.9]
>70y.0. 2.9[0.7-11.3]
<30y.0.

* 66% with symptoms
e Anosmia

Oxygen therapy 1.8 [0.7-4.7]
Abnormal auscultation 2.5 [1.0-6.1] o D O E
Hospitalization 2.9 [1.3-6.9]
Dyspnea 1.6 [0.7-3.9] o
Flu-like symptoms 1.3 [0.5-3.5] o A St h e n I a
Diarrhea 0[0.5-2.
Fever 2 .5-2.
Chest pain 1.4 [0.4-5.0]
Anosmia/ageusia 1.6 [0.8-3.4] . R A k (] Y
Other respiratory signs 0.7 [0.2-2.8] I S ° O u n ge r a ge
Female 1.5[0.7-3.1]
Healthcare professional 0.8 [0.4-1.7]

1 comorbidity 0.8 [0.4-1.8]
2 comorbidities ormore 1.7 [0.64.5] P M an h ea It h care wor ke rs
30-39 years old (y.0.) 42 [1.0-17.8] y

40-49 y.o. 15.3[2.8-83.9]

50-59 y.o. 4.2[1.0-17.3]

60-69y.0. 2.9[0.6-13.3]

>70y.0. 2.6[0.5-12.2]

Sy b Clinical Microbiology and Infection DOI: (10.1016/j.cmi.2020.09.052)

9 10 11 12 13 14 15




How common is this?

516 patients were selected to undergo pulmonary 1733 completed questionnaires*, physical
function test, ultrasonography of lower limb examination, laboratory testst, and 6-min
veins and abdomen, and chest HRCT walking test

736 patients excluded
347 subjective rejection

65 living in a nursing or welfare home

63 osteoarticular disease

62 unable to be contacted

56 dementia or psychotic disease

51 living outside Wuhan city

33 died

30 immobile before discharge

25 readmitted to hospitals

4 immobile after discharge (3 with

ischaemic stroke and 1 with pulmonary
embolism)

126 patients were among the 736 who did not
attend the follow-up appointment

390 sampled patients received lung function test, 94 patients who participated in LOTUS China
chest HRCT, and ultrasonography of lower limb trial received blood antibody test
veins and abdomen

The Lancet 2021 397220-232DOI: (10.1016/S0140-6736(20)32656-8)



atigue 6
Sleep disturbance (26%)
Hair loss (22%)
Loss of smell/taste (11%)

* 58.6% seropositivity (92% acute phase)

* More severe disease associated with
* Worsened diffusing capacity
* Anxiety and depression
* Fatigue

The Lancet 2021 397220-232DOI: (10.1016/S0140-6736(20)32656-8)



Age

Sex

Men

Women

Cigarette smoking
Never-smoker
Current smoker
Former smoker
Education

Middle school or lower
College or higher
Comorbidity

Disease severity
Scale 3

Scale 4

Scale 5-6
Corticosteroids

Age

Sex

Men

Women

Cigarette smoking
Never-smoker

Current smoker
Former smoker
Education

Middle school or lower

College or higher
Comorbidity
No

Yes

Disease severity
Scale 3

Scale 4

Scale 5-6
Corticosteroids

10
Diffusion impairment

Anxiety or depression

OR(95% Cl) p value

127 (1:02to 1-60; 0-035

1 (ref)
222(124t03:98)  0-0071

1 (ref)
234(0-80t06:80) 012
2:52(0-61t01039) 020

1 (refy
157 (0-87t02

1 (ref)
112 (0-63t0 1-99)

1 (ref)
1.61(0-80t0325) 018
4-60(1-85t011-48)  0-0011

1 (ref)
118(060t02:34) 063

1 (ref)
0-94(0-55t01-60)

1 (ref)
0-94(0-49t0 1.79)

OR(95%Cl) p value

0-96 (0-87t0 1-06)

1 (ref)
1.80(1:39t02:34) <0-0001

1 (ref)
116 (0-671t0 2-00)
0-89 (036 t0 2:19)

1 (ref)
0-89(0-67t01-19)

1 (ref)
097(074t01:27)

1 (ref)
0-88 (0-66t01-17)
177 (1:05t02-97)

1 (ref)
1.23(0-88t0172)

1 (ref)
097 (076 t01.24)

1 (ref)
077 (0-54t0 1-10)

The Lancet 2021 397220-232DOI: (10.1016/S0140-6736(20)32656-8)

Percentage change of CT score

-~

4
Fatigue or muscle weakness

B(95%C1)
-4.00 (-6-64t0-137)

1 (ref)
-6-69 (-13-7t0 0-35)

1 (ref)
1305 (-1-53 t0 27-62)
-12:10(-29-40t0 5-24)

1 (ref)
3-44(-4-09t0 10-96)

1 (ref)
-118(-833t0598)

1 (ref)
8.87(0-87t016-86)
1800 (7-06 t028:93)

1 (ref)
-473(-13-4t03-99)

1 (ref)
059 (-5-86 t07-03)

1 (ref)
1.02(-7-41t0 9-44)

OR (95%Cl)

117 (1-07t0 1-27)

1 (ref)
1.33(1-05t0 1-67)

1 (ref)
124 (078 t01:98)
076 (038t01.:52)

1 (ref)
0-85(0-66 t0 1-09)

1 (ref)
1.08 (0-85t0 1:37)

1 (ref)
074 (0-58 to 0-96)
2.69 (1-46 t0 4.96)

1 (ref)
1.04(0-77101-42)

1 (ref)
1.01(0-81t0126)

1 (ref)
0-96 (0700 1:31)

008
017

* Severe symptoms
* Female sex



I Acute phase [ Follow-up

e Antibodies are common
acutely

e At 180 days, 58% have
detectable antibodies

* Implications for
diagnosis and testing
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The Lancet 2021 397220-232DOI: (10.1016/S0140-6736(20)32656-8)



Some mild patients have been studied

Pneumonia 1
COVID19- ALc.esmhm * ML S 50.9%

/‘mm Syndrome* (95%C 45.0-56.7)

Severe inpatients  58.2% (95%CI 51.0-65.2)
B . 182 Severe

. "l inpatients

i i 41 Non-Severe

Fatigue 34.8%
Persistent Dyspnea 34.4%
Hospital at home

SYI‘!’\D"OI"I"IS Anosmia-dysgeusia 21.4%
& signs Cough 21.3%
Headache 17.8%
Mnesic complaints 15.2%

RT-PCR cobas 6800 system -
Diagnostics Roche Mild cases

recovered from

2’3‘.’5'.3:%5: " ik 54 outpatients * 18.9% 9.3%

* persistence of at least one clinically relevant symptom, or abnormalities in spirometry or chest radiolog

Imaging Standard

study spirome
abnormalities abnormalities

}9sU0 8sD3SIP 1YL (58-7/ YOI) SADP £L

Moreno-Perex O et al 2021 J of Infection



From: Sequelae in Adults at 6 Months After COVID-19 Infection

JAMA Netw Open. 2021;4(2):e210830. doi:10.1001/jamanetworkopen.2021.0830

Table. Demographicand acteristics of the Study Cohort
No. (%)
Total recovered Inpatients Asymptomatic Healthy controls . .
Characteristic individuals (n = 177)  (n = 16) ( individuals (n = 11) _ (n = 21) ® A I I n Ot h O S p I ta I I Z e d
Age, mean (SD), y 48.0 (15 54 (15.1) 46.3(14.3) 63.8(18.8) 50.8 (15.8)
Sex
Women 101 (57.1) 8(50.0) 87 (58.0) 6(54.5) 11 (52.4)
Men 76 (42.9) 8(50.0) 63 (42.0) 5(45.5) 10 (47.6) [ ] 5 7 (y WO m e n
BMI, mean (SD) 27.1(5.8) 28.7(9.1) 26.4(6.6) 26.3(5.4) 25.2(7.1) 0
Race/ethnicity
Non-Hispanic/Latino 0 °
White 135(76.3) 6(37.5) 121(80.7) 8(72.7) 16(76.2) (] 60 A) S O u g ht n O m e d I Ca I
Black 3(1.7) 1(6.2) 2(1.3) 0 0
Other® 31(17.5) 8 (50.0) 21 (14.0) 2(18.2) 5(23.8)
Hispanic/Latino 7 (4.0) 1(6.2) 5(3.3) 1(9.1) 0 s
T : e : : attention
Influenza vaccination 130(73.4) 12 (75.0) 109 (72.7) 9(81.8) 18(85.7)
Comorbidities .
Hypertension 23(13.0) 3(18.8) 18 (12.0) 2(18.2) 0 ® < 1 O 0/ d tt d
Diabetes 9(5.1) 4(25.0) 4Q2.7) 1(9.1) 1(4.8) O a I I I I e
Active smoking 8(4.5) 0 7(4.7) 1(9.1) 1(4.8)
Highest level of care accessed

T * Average 170 d from disease

Primary care 37(20.9) 0 37 (24.7) 0 0
Urgent room or emergency department 17 (9.6) 0 17 (11.3) 0 0

Admitted to hospital or ICU 16(9.0) 16 (100) 0 0 0 O n S et
Post-COVID-19 follow-up characteristics

Time after illness onset, median (SD), d° 169 (39.5) 179 (44.9) 169 (37.1) 139 (47.1) 87 (31.3)
Persistent symptoms®©
0 119 (67.2) 10 (62.5) 98 (65.3) 11 (100.0) 20(95.2)
1-2 29 (16.4) 2(12.5) 28(18.7) 0 0
>3 24(13.6) 3(18.8) 21 (14.0) 0 1(4.8)
Missing 7 (4.0) 1(6.3) 3(2.0) 0 0
Worsened quality of lifed 53(29.9) 7 (43.8) 44 (29.3) 2(18.2) 2(9.5)
Abbreviations: BMI, body mass index (calculated as weight in kilograms divided by asked whether they experienced symptoms from an illness at the time of follow up
height in meters squared); COVID-19, coronavirus disease 2019; ICU, intensive care unit. survey completion.

2 Other race/ethnicity included American Indian or Alaska Native, Asian, Native Hawaiian 9 Quality of life was assessed using a sliding scale ranging from O (worst imaginable
or other Pacific Islander, and more than 1race. health) to 100 (best imaginable health). Worsened quality of life was defined as a
® Time since symptom onset in severe/mild cohorts, time since first positive test in 10-point decrease in health status from before COVID-19 to the time of survey

asymptomatic individuals, time since enrollment in healthy controls. completion.

< Participants with COVID-19 were asked whether they experienced continued
symptoms from their COVID-19 iliness. Healthy patients in the control group were




From: Sequelae in Adults at 6 Months After COVID-19 Infection

JAMA Netw Open. 2021;4(2):e210830. doi:10.1001/jamanetworkopen.2021.0830

E] Survey completion by days after illness onset
70

60

50

- About 25% reported at
: least 2 symptoms at

20

: 180 days

0

Participants, No.

<30 >30-60 >60-90 >90-120 >120-150 >150-180 >180-210 >210-240 >240-270 >270-300 o
Time since COVID-19 onset, d ® Fa t I g u e a n O S S O
Percentage of participants who reported COVID-19 symptoms during acute illness and at follow-up
M Vild illness, acute COVID-19 symptoms [T Mild illness, post-COVID-19 symptoms S I I l e | I I I I O St CO I I I I I I O n
[ severe illness, acute COVID-19 symptoms [ ] Severe illness, post-COVID-19 symptoms
L] L]

* Symptoms prior did not
correlate with long
term symptoms.

| I * Impact for those
[] [l [l []
atigu: ar pain eats as| _i s or ee i_n

igue Lossof  Headache Trouble Muscle Sore Cou
: INi lly i lved

Patients, %

breathing  or body throat




* All ages

 How do you separate out ICU stay from COVID?



Risk factors

TABLE 1. Characteristics of symptomatic outpatients with SARS-CoV-2 real-time reverse transcription-polymerase chain reaction (RT-PCR)—

positive test results (N = 270)* who reported returning to usual state of health or not returning to usual state of health at an interview conducted H d t k t

14-21 days after testing — 14 academic health care systems,! United States, March-June 2020 o a r O n OW a S n O I I l a ny
Returned to usual health, no. (row %)

Camcwrisic  Twl  Vees Neme9s  Pwke studies

Sex
Women 85 (61) 55(39)

: e Severe disease and

18-34 63 (74) 22 (26)

35-49 65 (68) 31(32) Q O Q

= , ot comorbidities

Race/Ethnicity .

White, nnn—l—!ispar!ic 58 (62) 36(38) A O °
Feiigte i o i * More likely older but bias with
Hispanic 67 (68) 31(32)

Insurance (14 missing)

o 1600 | severity

Yes 135 (64) 75 (36)

No. of medical conditions (7 missing) tsg g;} ig gg; . ° F e m a I e’ p re _ eXi Sti n g m e nta I

21(54) 18 (46)

I_ndividual medical conditions (7 missing all)" ; h e a | t h i I I n e S S b ut b i a S

Hypertension 33(52) 31(48)
Obesity (body ma 23 (45) 28(55)

o : e : * Ongoing ROA to be sumitted

Diabetes 16 (57) 12(43)
Immunosuppressive condition 6 (40) 9 (60)
Autoimmune condition 7 (54) 6 (46)
Blood disorder 4 (50) 4(50)
Chronic kidney disease 3(43) 4(57)
Chronic obstructive pulmonary disease 4 (57) 3(43)
Liver disease 4 (67) 2(33)
Neurologic condition 3(50) 3(50)
Coronary artery disease 3(75) 1(25)
Congestive heart failure 2(100) 0(0)

Tenforde M et al MMWR July 31;69 (30):993-9



e Direct infection of the virus



a COVID-19-associated Acute Respiratory Distress
Syndrome Clarified: A Vascular Endotype?

Nilam S. Mangalmurti, M.D.*

John P. Reilly, M.D., MS.C.E.

Dou B. Cines, M.D.

Nuala J. Meyer, M.D., M.S. MS.TR)
Peraiman School of Medicine at the University of Pennsylvania

Philadeiphia, Pennsylania

Christopher A. Hunter, B.Sc., Ph.D.

Andrew E. Vaughan, B.S., Ph.D.

University of Pennsylvania Schoal of Veterinary Medicine

Philadelphia, Pennsylvania

American Journal of Respiratory and Critical Care Medicine Volume 202
Number 5 | September 1 2020

Table 1. Potential Vascular Complications in Critically lll Patients with COVID-19

Complication Organ Affected

Deep vein thrombosis Extremities, pelvic
Pulmonary embolism Lung
In situ pulmonary thrombosis®
Myocardial infarction Heart
I in
Mesentenc ischemia Gut
Limb Ischemia Extremities
Thrombosis Lung, heart, intestines, kidneys, and skin

ECMO oxygenator clotting N/A
Renal replacement filter clotting N/A
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From: Cardiovascular Magnetic Resonance Findings in Competitive Athletes Recovering From COVID-19

Infection
JAMA Cardiol. 2021;6(1):116-118. doi:10.1001/jamacardio.2020.4916

E Steady-state free precession cine, patient 1 E T2 map, patient 1

* 10% of patients had active signs of myocardial

inflammation
* 25% had signs of prior injury

E T2 map, patient 2

@ Steady-state free precession cine, patient 2










Autoimmune response with acute

inflammation

* Antibodies for autoimmune
disease 2 times more likely in
COVID with inflammation

* Likely genetic component to
phenotypic varibility

Woodruff M et al https://www.medrxiv.org/content/10.1101/2020.10.21.20216192v2. full-text
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High CRP (>= 144.5 pg/mL)

Patient with 1 or more serum autoreactivity
Test results above reference range (test-positive)
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1 11 Low- High test resuit
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Figure 1 Fifty-two-year-old female healthy control

-' #l E AMERICAN ACADEMY OF

NEUROLOGY



UK study evaluating neuropsychiatric symptoms after COVID

-e— CoroNerve Study Group
- UK Government public health bodies
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Figure 2

[ Study cohort
Cases from government public health bodies
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Intracranial haemorrhage (any) Ischaemic stroke (any) Nerve, nerve root, or plexus disorder

—— COVID-19 (n=236038) i —— COVID-19 (n=236038) : —— COVID-19 (n=236038)
—— Other RTI (n=236038) —— Other RTI (n=236038) —— Other RTI (n=236038)

Outcome probability (%)

o T

0 T

T T 1 T T T T
(0] 50 100 150 200 50 100 150 o 50 100 150

umber at risk 30 60 90 120 150 180 30 60 90 120 150 30 60 90 120 150
COVID-19 92579 67102 50172 32705 20679 12775 91998 66499 48528 32265 20361 92193 66587 48488 32186 19962
Other RTI 131885 116315 103261 90066 77005 65909 131352 115264 102599 89412 76367 131363 115073 102233 88929 75806

Myoneural junction or muscle disease Dementia Mood, anxiety, or psychotic disorder

—— COVID-19 (n=234527) . —— COVID-19 (n=230151) —— COVID-19 (n=236038)
— Other RTI (n=234810) —— Other RTI (n=230495) —— Other RTI (n=236038)

Outcome probability (%)

T T T 1 T T T T T T
50 100 150 200 50 100 150 50 100 150

Time since index event (days) Time since index event (days) Time since index event (days)

umber at risk 30 60 90 120 150 180 30 60 90 120 150 180 30 60 90 120 150
COVID-19 91646 66346 50653 34259 21522 11895 89958 65186 47578 32182 19593 12242 84435 58504 41026 26310 15885
Other RTI 0 6 6 6 128680 113623 101313 88082 9 6 824 662 99 1
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—— Encephalopathy —— Hospitalisation
Matched cohort without encephalopathy Matched cohort without hospitalisation

Intracranial haemorrhage (any) Ischaemic stroke (any)

10-0—

Qutcome probability (%)

Number at risk Total 30 90
Encephalopathy 6221 6221 3133 2201 1639
atched cohort without encephalopathy 6221 6221 2989 2187 1641
Hospitalisation 45167 45167 20218 14429 10786
Matched cohort without hospitalisation 45167 45167 19587 14515 10792

Nerve, nerve root, or plexus disorder Myoneural junction or muscle disease

Qutcome probabilty (%)

Number at risk Total 30 Total 30
Encephalopathy 6221 3277 5906 2996 2127 1836 1292
Matched cohort without encephalopathy 6221 3125 6109 3067 2236 1916 1916
Hospitalisation 45167 20453 44481 20044 14345 10853 8206
Matched cohort without hospitalisation 45167 19636 44788 20069 16550 13067 10185

Dementia Mood, anxiety, or psychotic disorder

Qutcome probability (%)

160 150
Time since index event (days) Time since index event (days)
Number at risk 60 90 120 60 90 120 150
Encephalopathy 1929 1425 1036 1734 1217 888 575
Matched cohort without encephalopathy 2010 1419 986 1910 1417 955 633
Hospitalisation 13970 10567 7611 12352 8933 6068 3976
Matched cohort without hospitalisation 13904 10329 7017 12874 9170 5925 3653

ggng% ht © 2021 The Author(s). Published by FiggyignLid-Aljeimay Ber Asaesmrssdes10d8610466084-5)
.vlicense
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COVID-19 vs influenza in patients without

hospitalisation (N=96 803)*

COVID-19 vs other RTI in patients without
hospitalisation (N=183731)*

HR (95% CI) p value HR (95% CI) p value
Intracranial haemorrhage (any) 1-87 (1.25-2-78) 0-0013 138 (1-11-1.73) 0-0034
Intracranial haemorrhage (first) 1-66 (0-88-3-14) 0-082 1-63 (1-11-2-40) 0-010
Ischaemic stroke (any) 1-80 (1-54-2-10) <0-0001 1-61 (1-45-1.78) <0-0001
Ischaemic stroke (first) 1.71(1:26-2-33) 0-0003 1.69 (1.38-2:08) <0-0001
Parkinsonism 2-22 (0-98-5.06) 0-028 1-20 (0-73-1.96) 0-42
Guillain-Barré syndrome 0-90 (0-44-1-84) 0-99 144 (0-85-2-45) 0-10
Nerve, nerve root, or plexus disorders 1-69 (1.53-1-88) <0-0001 123 (1-15-1-33) <0-0001
Myoneural junction or muscle disease 346 (2-11-5-67) <0-0001 2-69 (1-91-3-79) <0-0001
Encephalitis 1.77 (0-86-3-66) 0-095 2:29 (1.28-4-10) 0-0046
Dementia 1-88 (1.27-2.77) 0-0008 1.95 (1-55-2-45) <0-0001
Mood, anxiety, or psychotic disorder (any) 1-49 (1-45-1-54) <0-0001 118 (1-15-1-21) <0-0001
Mood, anxiety, or psychotic disorder (first) 1-85 (1-72-1-99) <0-0001 1-40 (1-32-1.48) <0-0001
Mood disorder (any) 1-49 (1-43-1.55) <0-0001 122 (119-1-26) <0-0001
Mood disorder (first) 1.78 (1-61-1.96) <0-0001 1:37 (1.27-1-47) <0-0001
Anxiety disorder (any) 1-48 (1-43-1-54) <0-0001 116 (1-13-1-19) <0-0001
Anxiety disorder (first) 1-80 (1-67-1-94) <0-0001 1-37 (1-30-1-45) <0-0001
Psychotic disorder (any) 1.93 (1-63-2-28) <0-0001 1.44 (1-.27-1-62) <0-0001
Psychotic disorder (first) 2-27 (1-56-3-30) <0-0001 1-49 (1.15-1.93) 0-0016
Substance use disorder (any) 126 (1-19-1-33) <0-0001 111 (1-07-1-17) <0-0001
Substance use disorder (first) 121 (1-05-1-38) 0-0054 0-89 (0-81-0.97) 0-013
Insomnia (any) 1.52 (1-42-1-63) <0-0001 118 (1-12-1-24) <0-0001
Insomnia (first) 2-06 (1-82-233) <0-0001 1.51 (1:38-1.66) <0-0001
Any outcome 1-47 (1-44-1.51) <0-0001 116 (1-14-1-17) <0-0001
Any first outcome 1-83 (1.71-1.96) <0-0001 1-28 (1-23-1:33) <0-0001

Details on cohort characteristics are presented in the appendix (pp 37-40). HR=hazard ratio. RTI=respiratory tract infection. *Matched cohorts.

Table 4: HRs for the major outcomes in patients without hospitalisation after COVID-19 compared with those after influenza or other RTIs
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Risk Factors

Treatments
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Symptoms

More than 5 initial symptoms
Initial disease severity
Female sex
1 levels of D-dimer or C-reactive protein

| lymphocyte count

Personalised Rehabilitation:
light aerobic and breathing
exercises but may not be suitable
for every case.

| Long COVID

[ Post-COVID-19

Long-term Tissue Damage

e

Cardiology Pulmonary Neurology

L

or

Syndrome

Viral

Persistence

Pre-existing comorbidity
Prior psychiatric disorder

Old age

1 levels of interleukin-6, procalcitonin, troponin-1,
blood urea nitrogen, or neutrophil count

Pharmaceutical:
e.g. immuno- and mitochondrial
modulators, analgesics, antidepressants,
ivabradine, and antihistamines.

Non-pharmaceutical:
___e.q. compression garments, exercise, and

Click on image to zoom behavioural therapy

Unresolved Inflammation

S~
-
i T
~ e
n
. -

+— Lymphopenia  Gut Dysbiosis Autoimmunity

l Cogrllilive

Chest pain
Palpitations
Tachycardia
Orthostatic
intolerance

Dyspnoea
Cough

impairments
Headache
Depression
Anxiety
Insomnia
Smell and
taste
alterations
Fatique

M

Chronic . 3
Inflammation Gastrointestinal

and neurological
I symptoms

Myalgia
Fatigue
Joint pain

Fatigue
Joint pain
Headache
Cognitive

impairments
Orthostatic
intolerance







* Dyspnea/Tachycardia/Chest pain- Evaluate exercise and oxygen
capacity

CXR

CT chest with contrast (PE protocol)

PFTS

EKG and echo (not routine)

Cardiopulmonary testing (Very common and needed




* Hypercoagulable — nothing

* Insomnia- Sleep study
* Dermatologic- biopsy



e Underlies the value of a multi-disciplinary clinic so these patients are
not lost



Homecare
(RPM Program)
(RNs)

Inpatient Team
(Provider, Case
Managers)

Homecare
(Other)
(RNs, Therapists)

Pulmonary PACT
(Providers, RN,
Telemedici ne
Coordinators,
Pharmacists, CHW)

Central v

Referral
Coordinator !
(RN)

PME&ER PACT
(Providers,
Therapists)

Psychiatry

Psychology

Neurology

Cardiclogy

Infectious
Disease

Nephrology

Dermatology

Hematology

Hepatology

Otolaryngology

Primary Care
Provider







* Large clot- anticoagulation

 Comprehensive rehab- cornerstone of therapy
* Mental health
e Sleep hygiene
* Physical rehab
e Occupational

« DON’T PUSH IT TOO HARD (this is different than other rehab recs)



Acute Post-acute

Long-term




PACT ICU (Pulm and
PM&R combined)
Referral PME&R PACT BASE

+ RPM (if indicated) Referral
+ Homecare if indicated

Pulmonary PACT
BASE Referral
+ RPM (if indicated)




Assessing Reactions to Vaccines.

Vaccine Reactions - SARS-CoV-2 mRNA

« Immediate s vaccine
s LipID
- leB NANGE i — PEG 2000 3,
« Non-IgkE d -
P

lipi

R A e Vaccination in patients with PASC

o

« Delayed o ”}@ antibodies

- Site reactions J S N O D T
« Urticaria or benign exanthem - . A A
- - — Viral spike

+ Serurn sickness and serum

proteins
sickness—like reaction

R @) * Annecdotal- Some better, some worse

- Rare skin, organ, and

Nl * What if you have ME/CFS?
| e | * What if you have allergies?
Clinical Recognition and Acute Trestment |7~ = * Vaccine cannot trigger PASC if you don’t have it

« Symptoms and signs

« Provisional clinical phenotype NUCLEUS \ a I rea d y

Detailed History and Clinical Causality Assessment

» Clinical history (allergy to a vaccine component, full atopic history)

- Drugs or substances taken before vaccination (e.g., ibuprofen)

- Physical ecxamination

- Documentation of clinical phenotype (specialty allergy assessment and testing)

Ancillary Laboratory Information

= Serumn Lryplase or cormplernent activation assay (30—-90 minutes after acute
reaction), for example, to help document IgE/mast cell, non-IgE, or complement-
mediated mechanism

- Stored samples from acute episode (e.g., vaccine-specific IgE-serum or ex vivo assays)

Mechanistic Assessment

Combining all clinical and laboratory information to help further revise and document
clinical phenotype and underlying mechanism

Implications for Safe Vaccination and Future Management

- Rechallenge with vaccines with alternative construct, composition, or excipients
- Determine implications for reactions to other vaccines or drugs

The NEW ENGLAND

MC Castells, EJ Phillips. N Engl J Med 2021;384:643-649.
astels Hips. B Engt S Te JOURNAL of MEDICINE




 Testing to rule out other processes

* Consider anticoagulation
 SLOW rehab
* Many might need long times off to recover
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