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SARS-CoV-2 Viral sepsis—Observations and Hypotheses

Multi-organ dysfunction

Pneumonia, Respiratory failure,
Acute respiratory distress syndrome
Metabolic acidosis and internal
environment disorders

Acute kidney injury

Acute cardiac injury
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Multiple organ dysfunction and complications in hospitalized patients

Neurologic
Headaches
Dizziness
Encephalopathy
Guillain-Barré
Ageusia
Myalgia
Anosmia
Stroke

Thromboembolism
Deep vein thrombosis
Pulmonary embolism

Catheter-related thrombosis

Renal
Acute kidney injury
Protainuria
Hematuria

Cardiac
Takotsubo cardiomyopatty
Myocardial injury/myocarditis
Cardiac arhythmias
Cardiogenic shock
Myocardal ischemia
Acute cor pulmonake

Hepatic
Elevated
aminotransterases
Elevated bilirubin

Gastrointestinal
Diarrhea
Nausea/vomiting
Abdominal pain
Anorexia

/ Petechaie
Livedo reticulans
} Erythematous rash
Urticaria

Endocrine

Hyperglycemia
Diabetic ketoacidosis

Dermatological

Vesicles
Pernio-like lesions

Complications Prevalence
Pneumonia 75%
Acute respiratory distress syndrome 15%
Acute liver injury 19%
Cardiac injury 7%-17%

Thromboembolic events
Acute kidney injury
Neurologic manifestations

Acute cerebrovascular disease

Shock

10%-25%
9%
8%
3%
6%

Gupta A, et al. Nat Med. 2020; 26(7):1017-1032
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Clinical questions

® Will the multiple organ dysfunctions persist or new onset
damage post-acute occur?
® What are the clinical picture of the aftermath of COVID-19?

Yelin D. Lancet Infect Dis 2020; 20: 1115-17. 4
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® Objectives
®m Describe the health consequences of patients with COVID-19 who
have been discharged from hospital at 6 months after symptom onset.
®m |dentify the potential risk factors associated with the consequences, in

particular disease severity.

Huang et al. Lancet. 2021. 5



Inclusion & Exclusion criteria

® Inclusion criteria

m All laboratory confirmed COVID-19 patients who were discharged from Jin Yin-tan

Hospital (Wuhan city, China) from January 7, 2020 to May 29, 2020
®m Exclusion criteria

® Dead before this follow-up visit

m For whom follow-up would be difficult because of psychotic disorder, dementia, or re-
admission to hospitals

® Unable to move freely due to concomitant osteoarthropathy disease or immobile before
or after discharge due to diseases such as stroke or pulmonary embolism

m Declined to participate

®  Unable to be contacted

m Living outside of Wuhan or in nursing or welfare homes

Huang et al. Lancet. 2021. 6



Schedule

® The appointment for the follow-up visit was set by trained medical staff via telephone
®m Follow-up was conducted in the outpatient clinic of Jin Yin-tan Hospital

® Examination items

v" Physical examination v" Blood test (include antibody test*)

v' Self-reported symptom questionnaire v~ Chest HRCT #

v mMRC dyspnea scale v Pulmonary function test”

v" EQ-5D-5L questionnaire & EQ-VAS v Ultrasonography of lower limbs vein and
v 6-min walking test abdomen*

*: Participants who had been previously enrolled in the Lopinavir Trial for suppression of SARS-CoV-2 in Chinalll.
#: A stratified disproportional random sampling procedure according to severity scale was used to select patients
to undergo special tests.

[1]Cao et al. N EnglJ Med 2020; 382: 1787-99.
Huang et al. Lancet. 2021.



Flow chart of COVID-19 patients discharged from lJin Yin-tan hospital

r

v

1

v

516 patients were selected to undergo pulmonary
function test, uitrasonography of lower imb
veins and abdomen, and chest HRCT

1733 completed questionnaires®, physical
examination, laboratory testst, and 6.min
walking test

v

33died

embolism)

736 patients excluded
347 subjective rejection
65 kving in a nursing or welfare home
63 ostecarticular disease
62 unable to be contacted
56 dementia or psychotic diseass
51 lving outside Wuhan city

30 immobile before discharge
25 readmitted to hospitals
4 immobile after discharge (3 with
mchaemic stroke and 1 with pulmaonary

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

390 sampled patients received lng function test,
chest HRCT, and ultrasonography of lower limb
veins and abdomen

94 patients who participated in LOTUS China
trial recelved blood antibody test

during January 7, 2020 and May 29, 2020

2464 discharged patients with COVID-19

B 1733 enrolled

scale 3: 439
scale 4:1172
scale 5-6: 122
M Median age: 57 years
B Median follow-up time
after symptom onset: 186 days
after hospital discharge: 153 days

B mortality after discharge: 1.3% (33/2469)

Huang et al. Lancet. 2021. 8



Persisting symptoms at follow-up
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® More than 70% of patients reported at least one symptom.

® The most common symptoms are fatigue/muscle weakness(63%) and sleep difficulty(26%).

Huang et al. Lancet. 2021. 9



41%

EQ-5D-5L questionnaire

B Scale3 M Scale4 mScale5-6

More  severe  patients
endorsed more problems

More than 20% reported
psychological complications
More than 90% had no
problems in mobility, usual
activity and personal care

at follow-up.

Huang et al. Lancet. 2021. 10



Impaired lung function and exercise capacity

*
60% 56%
50%
40%
30%

20%

10%

0%
TLC<80% of RV<80% of DLCO<80% of 6MWD<LLN of
predicted predicted predicted predicted

B Scale3 MWScale4 mScale5-6

ns: no significant, *: p<0.05,LLN: lower limit of normal range. Huang et al. Lancet. 2021. 11



Lung CT image at follow-up

Characteristics Scale 3 Scale 4 Scale 5-6
Number of patients 95 163 95

At least one abnormal CT pattern 49 (52%) 87/161 (54%) 50/92 (54%)
GGO 39 (41%) 78/161 (48%) 41/92 (45%)
Irregular lines 10 (11%) 24/161 (15%) 22/92 (24%)
Consolidation 0 4/161 (2%) 0
Interlobular septal thickening 1(1%) 2/161 (1%) 0
Subpleural line 6 (6%) 5/161 (3%) 4/92 (4%)
Reticular pattern 0 1/161 (1%) 1/92 (1%)
Volume of lung lesions, cm?3 1.6 (0.6-5.6) 3.3(0.8-12.4) 29.1 (4.6-77.3)
Volume of consolidation, cm3 0.2 (0.1-0.4) 0.3(0.1-1.0) 1.6 (0.2-4.4)
Volume of GGO, cm3 1.4 (0.6-4.7) 2.9 (0.7-10.0) 26.3 (4.3-73.3)
Volume ratio of lung lesion to total lung, % 0.0 (0.0-0.1) 0.1 (0.0-0.3) 0.7 (0.1-2.2)
Volume ratio of consolidation to total lung, % 0.0 (0.0-0.0) 0.0 (0.0-0.0) 0.0 (0.0-0.1)
Volume ratio of GGO to total lung, % 0.0 (0.0-0.1) 0.1(0.0-0.2) 0.6 (0.1-1.9)
CT score 3.0 (2.0-5.0) 4.0 (3.0-5.0) 5.0 (4.0-6.0)

At six-month after symptom onset, around half patients still have at least one abnormal CT
pattern, GGO is the most common pattern.

Huang et al. Lancet. 2021.



Risk factors of diffusion impairment and CT score

OR (95%C1) pvalue
[Age 127 (10210160) _ 0-035 |
Sex
Men 1 {ref)
[Women - 222{12410398) 00071 |
Ggarette smoking
Never-smaker 1{ref)
Cutrent smoker - - 234(080w680) o012
Farmer smoker s 262(0611010.38) 020
Education
Middle school or lower 1{ref)
Coliege oc higher 157 (087t02.82) 034
Comorbidity
No 1(ref)
Yes 112(063t0199) 071
Disease severity
Scale3 1{ref)
Stale 4 - 161 (08010 3-25) 018
[Scale5-6 —— 460{185t011.48] 00011 |
Corticosteroids
Na 1{ref)
Yes 11B(060t0234) 063
Antiviral
No 1{ref)
Yes 094 (055w 160) 081
No 1{ref)
Yes 094(049t0179) 08§

5 10
Diffusion impaitment

pasx ) p value
[ Age - -400(-66410-137) 00032 |
Sex
Men ' 1(ref)
ot —— 669 (-13710035) 006
Ggarette smoking :
Never-smoker ! 1 (ref)
Cutrent smokes B 1305 (-153w027-62) 008
Former smoker —_——— -1210(-2940t0524) 017
Education :
Middle school or lower : 1 (ref)
College o higher o 344(-409t010-96) 037
Comorbidity !
Ny i 1 (ref)
Yes —- 118(-833t05.98) 075
Disease severity '
Scaled : 1 (ref)
Scale 4 —. 887 (08710 16-86) 0031
Scale §5-6 Jp—— 1800 (706t02893)  0.0014
Corticosteroids :
No : 1 (ref)
os —. -473(-13410399) 029
Antiviral {
No 1(ref)
Yos s 059(-58610703) 086
Intravenous immuoglobuling '
No : 1(ref)
Yes e 1.02(-7-41t0 9.44) 081
E T T
Percentage change of CT score

Huang et al. Lancet. 2021.
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Risk factors of anxiety/depression and fatigue/muscle weakness

OR{95%C1) pvalue OR (95%C) p valve
Age B 096(087t0106) 044 [Age = 117 (107 t0 127) 00008 |
Sex Sex -
Men : 1(ref) Mhen 1{ref)
[Women . —a— 180(13910234)  <0:0001] [ Women - 133(1.05t0167) 0016 |
Cigarette smoking : Ggarette smoking
Never-smoker 1(ref) Never-smoker 1 {ref)
Current smoker I o — 116 (0-67 to 2-00) 059 Cutrent smoker B 1.24(0-78 10 1.98) 036
Formae smokes . 089 (0:36 t0 2.19) 080 Former smoker - 076(03810152) 044
Education : Education
Middle school ot lawer : 1 (ref) Middle school or lower 1(ref)
College or higher - 089(06710119) 044 Cotiege oc higher © 085{0-66t01.09) 019
PR e : Comorbidity
No : 1(ref) No 1(ref}
Yes -a— 057 (0-74t01.27) 084 Yes - 108 (085t01.37) 052
Disease severity : Disease severity
Scale 3 : 1(ref) Scale3 : 1{ref)
Scale 4 - 0BB(066to117) 037 Scale 4 - 074 (05810 0.96) 0024
[Scale5-6 ——8—————— 177(105t0297) 0031 | Scale 5-6 N B 269 (146 10 4.36) 00015
Corticosteroids i Corticosteroids
No 1(ref) No : 1(eef)
Yes o — 123(08810172) 022 Yes - 104 (077t0142) 078
Antiviral : Antiviral
No : 1(ref) o 1{ref)
Yes - 0597{076t0124) 081 ves . L3 1.01{08110126) 093
No 1{ref) ot 1{ref)
Yes 077(0-54t0110) 015 Yes - 046 (07010 131) 078

; i ] 0 2 4 6
Anxiety or depression Fatigue or muscle weakness

Huang et al. Lancet. 2021. 14



Temporal changes of seropositivity and antibody titers against SARS-CoV-2
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B The seropositivity and titer of neutralizing antibody are significantly lower compared with that at acute phase.

B The decline of neutralising antibodies raises concern for SARS-CoV-2 re-infection.
Huang et al. Lancet. 2021. 15



Extrapulmonary organ manifestations

For patients with lymphocyte count less than 0-8x10%/L at acute phase, 97% had lymphocyte
counts 0-8x10°/L or more at follow-up.

No deep venous thrombosis was observed in 390 patients who underwent ultrasonography
at follow-up.

58 patients were newly diagnosed with diabetes at follow-up.

13% (107 of 822) of the patients who did not develop AKI during their hospital stay and
presented with normal renal function, exhibited a decline in eGFR (<90 mL/min*1-73 m?) at

follow-up.

Huang et al. Lancet. 2021. 16



Summary

At 6 months after illness onset, most patients had at least one symptom, with fatigue
or muscle weakness being the most frequently reported symptom

More severe patients during hospitalization had more severe lung diffusion capacity
deterioration and chest imaging anomaly

Critically ill patients deserve more attention during hospitalization and after discharge
Longer and larger follow-up study are necessary to understand the full spectrum of
health consequences of COVID-19, ranging from non-hospitalized patients,
hospitalized patients to ICU survivors.

Multidisciplinary, multicentre, and multinational collaborations are needed to face up
the long COVID.

Huang et al. Lancet. 2021.
Cortinovis M. The Lancet, 2021.
Facing up to long COVID. Lancet 2020. 17
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The ongoing COVID-19 Pandemic

Canos - Count

35208 Wmet ruat Ogansma

As of 2021/2/2, there has been more than 102 million cases with more than 2.2 million death

World Health Organization, https://covid19.who.int, data as of 2021/02/02, 10:00am CET 1
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Key pathophysiological mechanisms of COVID-19

Viral entry mechanism
of SARS-CaV-2

SARS-CoV-2

Receptor-binding
domain (RBD) of
splke protein binds
1o ACE2
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Endothelial cell damage
and thromboinflammation

.a)ﬁ Endothelial cell

damage and

E apoptosis

Endcthelial inflammation
| Fibrinolysis
1 Thrombin production

®

Dysregulated immune
response

* T call lymphopersa

* Inhibition of intereron
signaling by SARS-CoV-2

« Hyperactive innate
immunity

Cytokine-release
syndrome

Dysregulation of the RAAS as a consequence of downregulation of ACE2 related to viral entry;

Endothelial cell damage and thrombo-inflammation

Dysregulation of the immune response and hyperinflammation caused by inhibition of interferon signaling by the virus, T cell

lymphodepletion, and the production of proinflammatory cytokines, particularly IL-6 and TNFa
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