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Patient characteristics

Age, mean (SD) years

Male sex, n (%)

Days since onset (SD), days
Comorbidities and medication

Hypertension, n (%)

Diabetes, n (%)

Dyslipidemia, n (%)

History of smoking, n (%)

COPD, n (%)

OMI, n (%)

CABG, n (%)

Arrhythmia, n (%)

Use of ACEI/ARB, n (%)

Use of B-blocker, n (%)
Severity of COVID-19

Non-severe; no oxygen n (%)

Severe; inhalation of oxygen, intubation,
and ECMO n (%)

Laboratory data
White blood cells, mean (SD), uL
Hemoglobin, mean (SD), mg/dL
Platelets, mean (SD), 10%/uL
Echocardiography
Ejection fraction, (SD) %

COVID-19
(n=209)

45 (19)
106 (51)
56 (62)

33 (16)
16 (8)
26 (12)
47 (23)
(1)
0(0)
0(0)
4(2)
24 (12)
(1)

165 (79)

44 (21)

5,310 (1,725)
13.7 (2.2)
24.6 (7.1)

64.9 (6.5)

Table. Comparison of the Characteristics of hsTnT-Positive and -Nedative Patients

hsTnT >0.003 ng/mL
(n=135)

50 (42.5-56)
93 (69)
54 (35-97.5)

30 (22)
16 (12)
24 (18)
32 (24)
1(1)
0(0)
0(0)
4(3)
23 (17)
1(1)

96 (71)

39 (28)

5,310 (1,630)
14.1 (2.1)
23.5(7)

65.4 (6.5)

hsTnT <0.003ng/mL

(n=74)

36 (31-45)
13 (18)
56.5 (32.3-89.8)

5,330 (1,875)
13.1 (1.5)
26.0 (5.9)

63.6 (6.5)

P value®

<0.001
<0.001
0.507

<0.001
0.002
0.002
0.608

0.300
<0.001

<0.001
<0.001

0.652
<0.001
0.009

0.069
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e COVID-19 is now recognized as a multi-organ disease with a broad spectrum of manifestations.
* post-acute COVID-19:a syndrome characterized by persistent symptoms and/or delayed or long-
term complications beyond 4 weeks from the onset of symptoms

| Acute COVID-19 | Post-acute COVID-19 l

| Subacute/ongoing COVID-19 | Chronic/post-COVID-19 |

| Detection unlikely PCR positive PCR negative |
Fatigue

Decline in quality of life
Muscular weakness

Joint pain
Nasopharyngeal Dégﬂgﬁa

Persistent oxygen requirement

¥

. : Anxiety/depression
Viral isolation from , ty/dep

=

RS . { Sleep disturbances
' respiratory tract \ v PTSD
B 7 Cognitive disturbances (brain fog)
E Headaches
o
=
Palpitations
Chest pain

SARS-CoV-2

exposure Thromboembolism

Chronic kidney disease

Hair loss

| week -2 Week —1 Week1 | Week2 | Week3 | Week4 | | week12 | | 6months |

« »
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e COVID-19 is now recognized as a multi-organ disease with a broad spectrum of manifestations.
* post-acute COVID-19:a syndrome characterized by persistent symptoms and/or delayed or long-
term complications beyond 4 weeks from the onset of symptoms
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e COVID-19 is now recognized as a multi-organ disease with a broad spectrum of manifestations.

* post-acute COVID-19:a syndrome characterized by persistent symptoms and/or delayed or long-
term complications beyond 4 weeks from the onset of symptoms
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Table 1| Findings from clinical studies on the prevalence of post-acute COVID-19 syndrome

1 3 H 24 ' R 73 1 22 A A H 26 5
Carfietal. Halpin et al. Carvalho- Chopra et al. I Arnold et al. Moreno-Pérez Moreno-Pérez Garrigues etal.> Huangetal.
Schneider et al.”" | . etal.”? etal.”?
Site Italy United Kingdom France I United States ¥ United Kingdom Spain Spain France China
Number of participants 143 100 150 I 488 : 110 277 277 120 1733
Follow-up I
Duration 2months 1-2 months 2months I 2months I 3months 2-3months 4 months 3-4months 6 months post-
post-symptom post-discharge post-symptom onset I post-discharge I post-symptom onset post-COVID-19 onset post-COVID-19 onset post-admission symptom onset
onset
Mode of follow-up evaluation In person Telephone survey Telephone survey : Telephone survey : In person In person In person Telephone survey In person
Baseline characteristics
Age (years) Mean (s.d.)=56.5 = Median (ward/ Mean (s.d.) =45 (15) I NR I Median (IQR)=60 Median (IQR) =56 Median (IQR) =56 Mean (s.d.)=63.2 Median (IQR) =57
(14.6) ICU)=70.5/58.5 1 I @a76) (42-67.5) (42-67.5) 5.7) (47-65)
Female (%) 371 46 56 I NR I 38.2 47.3 473 375 48
Acute COVID-19 features 1 1
Oxygen therapy requirement (%) 53.8 78 I I 754 75
Non-invasive ventilation (%) 14.7 30 1 1 6
Invasive ventilation (%) 49 1 1 1 1
ICU care (%) 12.6 32 0 '] J 164 8.7 8.7 20 4
——
Post-acute COVID-19 I I
>1symptom (%) 874 66 I 326 I 74 50.9 76
>3 symptoms (%) 55.2 1 1
2 eneral sequelae » [
SRR p L] bl
e IEY Fatigue (%) 531 64 40 I I 39 34.8 55 63
b - e
F—i’gﬁﬂ g‘!—mg' Joint pain (%) 273 16.3 1 45 19.6 9
Muscular pain (%) I I 19.6
Fever (%) 0 0 I I 09 (0] 01
- Respiratory sequelae 3
N 0y BR) £ Dyspnea (%) 434 40 30 I 2209 i 39 344 1 27 23
DZE’U( Cough (%) -15 ! 15.4 g 8 213 21 16.7
Cardiovascular sequelae - o
BOERSE [ chestpan oo 217 131 T 7 108 5 |
Palpitations (%) 10.9 1 L) 9
Neuropsychiatric sequelae I I
Anxiety/depression (%) I I 23
Sleep disturbances (%) I I 24 30.8 26
s ey PTSD (%) 31 I
IRE - GRE | Loss of taste/smell (%) -15 22.7 131 I s 214 10.8-13.3 7-11 |
B Headache (%) -10 Is 17.8 54 2
Gastrointestinal sequelae I I
Diarrhea (%) 1 I oo 10.5 -5
Dermatologic sequelae l I
Hair loss (%) 1 | 20 22
Skin rash (%) 1 1 3
Quality of life I I
Scale EuroQol visual EQ-5D-5L I I SF-36 EuroQol visual analog EQ-5D-5L EuroQol visual
analog scale o = scale analog scale
Decline (percentage of patients = 44.1 Yes L =~ Yes Yes Yes Yes I
QO L{-& -F reporting or yes/no) I I Q
IQR, interquartile range; NR, not ref orted; s.d., standard de viation; SF-36, 36-Item Short Form Survey. I I
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Box 1| Summary of post-acute COVID-19 by organ system

Pulmonary

Dyspnea, decreased exercise capacity and hypoxia are com-
monly persistent symptoms and signs

Reduced diffusion capacity, restrictive pulmonary physiology,
and ground-glass opacities and fibrotic changes on imaging
have been noted at follow-up of COVID-19 survivors
Assessment of progression or recovery of pulmonary disease
and function may include home pulse oximetry, 6MWTs,
PFTs, high-resolution computed tomography of the chest and
computed tomography pulmonary angiogram as clinically
appropriate

Hematologic

Thromboembolic events have been noted to be <5% in
post-acute COVID-19 in retrospective studies

The duration of the hyperinflammatory state induced by infec-
tion with SARS-CoV-2 is unknown

Direct oral anticoagulants and low-molecular-weight hepa-
rin may be considered for extended thromboprophylaxis
after risk-benefit discussion in patients with predisposing
risk factors for immobility, persistently elevated p-dimer lev-
els (greater than twice the upper limit of normal) and other
high-risk comorbidities such as cancer

Cardiovascular

Persistent symptoms may include palpitations, dyspnea and
chest pain

Long-term sequelae may include increased cardiometabolic
demand, myocardial fibrosis or scarring (detectable via cardiac
MRI), arrhythmias, tachycardia and autonomic dysfunction
Patients with cardiovascular complications during acute infec-
tion or those experiencing persistent cardiac symptoms may
be monitored with serial clinical, echocardiogram and electro-
cardiogram follow-up

Neuropsychiatric

Persistent abnormalities may include fatigue, myalgia, head-
ache, dysautonomia and cognitive impairment (brain fog)
Anxiety, depression, sleep disturbances and PTSD have been
reported in 30-40% of COVID-19 survivors, similar to survi-
vors of other pathogenic coronaviruses

The pathophysiology of neuropsychiatric complications is
mechanistically diverse and entails immune dysregulation,
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inflammation, microvascular thrombosis, iatrogenic effects of
medications and psychosocial impacts of infection

Renal

Resolution of AKI during acute COVID-19 occurs in the
majority of patients; however, reduced eGFR has been reported
at 6 months follow-up

COVAN may be the predominant pattern of renal injury in
individuals of African descent

COVID-19 survivors with persistent impaired renal function
may benefit from early and close follow-up in AKI survivor
clinics

Endocrine

Endocrine sequelae may include new or worsening control
of existing diabetes mellitus, subacute thyroiditis and bone
demineralization

Patients with newly diagnosed diabetes in the absence of tra-
ditional risk factors for type 2 diabetes, suspected hypotha-
lamic-pituitary-adrenal axis suppression or hyperthyroidism
should undergo the appropriate laboratory testing and should
be referred to endocrinology

Gastrointestinal and hepatobiliary

Prolonged viral fecal shedding can occur in COVID-19 even
after negative nasopharyngeal swab testing

COVID-19 has the potential to alter the gut microbiome,
including enrichment of opportunistic organisms and deple-
tion of beneficial commensals

Dermatologic

Hair loss is the predominant symptom and has been reported
in approximately 20% of COVID-19 survivors

MIS-C

Diagnostic criteria: <21 years old with fever, elevated inflam-
matory markers, multiple organ dysfunction, current or
recent SARS-CoV-2 infection and exclusion of other plausible
diagnoses

Typically affects children >7years and disproportionately of
African, Afro-Caribbean or Hispanic origin

Cardiovascular (coronary artery aneurysm) and neurologic
(headache, encephalopathy, stroke and seizure) complications
can occur

Multisystem
inflammatory syndrome
in children (MIS-C)
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Box 1| Summary of post-acute COVID-19 by organ system

Pulmonary

Dyspnea, decreased exercise capacity and hypoxia are com-
monly persistent symptoms and signs

Reduced diffusion capacity, restrictive pulmonary physiology,
and ground-glass opacities and fibrotic changes on imaging
have been noted at follow-up of COVID-19 survivors
Assessment of progression or recovery of pulmonary disease
and function may include home pulse oximetry, 6MWTs,
PFTs, high-resolution computed tomography of the chest and
computed tomography pulmonary angiogram as clinically
appropriate

Hematologic

Thromboembolic events have been noted to be <5% in
post-acute COVID-19 in retrospective studies

The duration of the hyperinflammatory state induced by infec-
tion with SARS-CoV-2 is unknown

Direct oral anticoagulants and low-molecular-weight hepa-
rin may be considered for extended thromboprophylaxis
after risk-benefit discussion in patients with predisposing
risk factors for immobility, persistently elevated p-dimer lev-
els (greater than twice the upper limit of normal) and other
high-risk comorbidities such as cancer

Cardiovascular

Persistent symptoms may include palpitations, dyspnea and
chest pain

Long-term sequelae may include increased cardiometabolic
demand, myocardial fibrosis or scarring (detectable via cardiac
MRI), arrhythmias, tachycardia and autonomic dysfunction
Patients with cardiovascular complications during acute infec-
tion or those experiencing persistent cardiac symptoms may
be monitored with serial clinical, echocardiogram and electro-
cardiogram follow-up

Neuropsychiatric

Persistent abnormalities may include fatigue, myalgia, head-
ache, dysautonomia and cognitive impairment (brain fog)
Anxiety, depression, sleep disturbances and PTSD have been
reported in 30-40% of COVID-19 survivors, similar to survi-
vors of other pathogenic coronaviruses

The pathophysiology of neuropsychiatric complications is
mechanistically diverse and entails immune dysregulation,
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inflammation, microvascular thrombosis, iatrogenic effects of
medications and psychosocial impacts of infection

Renal

Resolution of AKI during acute COVID-19 occurs in the
majority of patients; however, reduced eGFR has been reported
at 6 months follow-up

COVAN may be the predominant pattern of renal injury in
individuals of African descent

COVID-19 survivors with persistent impaired renal function
may benefit from early and close follow-up in AKI survivor
clinics

Endocrine

Endocrine sequelae may include new or worsening control
of existing diabetes mellitus, subacute thyroiditis and bone
demineralization

Patients with newly diagnosed diabetes in the absence of tra-
ditional risk factors for type 2 diabetes, suspected hypotha-
lamic-pituitary-adrenal axis suppression or hyperthyroidism
should undergo the appropriate laboratory testing and should
be referred to endocrinology

Gastrointestinal and hepatobiliary

Prolonged viral fecal shedding can occur in COVID-19 even
after negative nasopharyngeal swab testing

COVID-19 has the potential to alter the gut microbiome,
including enrichment of opportunistic organisms and deple-
tion of beneficial commensals

Dermatologic

Hair loss is the predominant symptom and has been reported
in approximately 20% of COVID-19 survivors

MIS-C

Diagnostic criteria: <21 years old with fever, elevated inflam-
matory markers, multiple organ dysfunction, current or
recent SARS-CoV-2 infection and exclusion of other plausible
diagnoses

Typically affects children >7years and disproportionately of
African, Afro-Caribbean or Hispanic origin

Cardiovascular (coronary artery aneurysm) and neurologic
(headache, encephalopathy, stroke and seizure) complications
can occur
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Interdisciplinary management in COVID-19 clinics

Pulmonary/cardiovascular

Symptom assessment through

ﬂ? [& %E *il. virtual/in-person follow-up at

4-6 weeks and at 12 weeks

‘TE i% %E *5'- post-discharge

|

Dyspnealpersistent oxygen requirement

Consider BMWT, PFT, chest X-ray,
PE work up, echocardiogram and
g HRCT of the chest as indicated s

Hematology ‘\\ /,-’ Neuropsychiatry
Consider extended T ’ Screer_ling for anxiety, "
MR tigvakoinsvoceton Bl/ el macmie  FATERL
shared decision-making e ) . ! impairment
COVID-19 clinic

\

Renal

Early follow-up with
nephrologists after discharge for
patients with COVID-19 and AKI
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Primary care

Consideration of early rehabilitation
Patient education N
Consider enrollment in clinical /k
research studies
Active engagment with patient
advocacy groups
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