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Post-COVID conditions are heterogenous

Several patterns have been identified
— Persistent symptoms e |
— New-onset late sequelae
— Evolution of symptoms/conditions
Attributable to different underlying pathophysiologic processes  Polmonite

* Presentation could be complicated by a number of factors » Ondata
T . . . Variante
= May share similarities with other post-viral conditions Cor:norbidité

Post-intensive Care Syndrome (PICS)

According to the Centers for Disease Control and Prevention
(CDC), long COVID has been defined as new, returning, or
ongoing symptoms that develop during or after a SARS-
CoV-2 infection that continue for four or more weeks [4].



https://www.sccm.org/MyICUCare/THRIVE/Post-intensive-Care-Syndrome

www.nature.com/scientificreports

scientific reports

W) Check tor updates

More than 50 long-term effects
of COVID-19: a systematic review
and meta-analysis

Long-term effects of COVID-19
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Nature 2021

18,251 publications were identifed

47,910 patients were included

The included studies defined long-
COVID as ranging from 14 to 110 days
post-viral infection

The five most common symptoms were:
e fatigue

* headache

eattention disorder

*hair loss

*dyspnea



Post-COVID-19 SyndromeA Systematic Review of Persistent Symptoms and
Residual Abnormal Functioning following Acute COVID-19: Ongoing Symptomatic
Phase vs. Post-COVID-19 Syndrome

Sleep disorder | 36% 33% | Sleep disorder From Jennlngs et al .l Clln MEd 2021
Headache | T7% 0% | Anosmia
Anosmia | 11% B% | Ageusia
Ageusia | 11%
e —— sy BCOVID-19 rapid guideline: managing the long-
Dyspnoea | 3% PP W tcrm effects of COVID-19
Cough | 26% 22% | Cough
Expectoration | 14% 12% | Throat pain
Throat pain | 6% Main editor Publlrsl‘ﬂng‘ wversion history and
e = - MNational Institute for Health and Care Excellence (NICE), Scottish subscription
- Intercollegiate Guidelines Network (SIGN) and Royal College of 1.14 published on 01.03.2022

General Practitioners (RCGP)

20% | Palpitations
10% | Chest pain

- Recommended
- - S e |

Use the following clinical case definitions to identify and diagnose the long-term effects of COVID-19:

Chest pain | 7%
Palpitations | 6%

Chest tightness | 4%
RO

Weight loss | 13%

Diarrhoea | 8%

Inappetence | 5% Acute COVID-19

Nausea | 2%

Ulcer | 2% Signs and symptoms of COVID-19 for up to 4 weeks.
KEINSTHUTIERAL L. §. - - Ongoing symptomatic COVID-19

Fatigue | 43% 44% | Fatigue

Fever | 15% / 8% | Fever Signs and symptoms of COVID-19 from 4 weeks up to 12 weeks.

AVMATOLOGICAL

Past-COVID-19 syndrome
-

Skin problems | 12%
Signs and symptoms that develop during or after an infection consistent with COVID-19, continue for more than 12 weeks and are
il not explained by an alternative diagnosis. It usually presents with clusters of symptoms, often overlapping. which can fluctuate and

34% | Myalgia change over time and can affect any system in the body. Post-COVID-19 syndrome may be considered before 12 weeks while the
possibility of an alternative underlying disease is also being assessed.

Eye iritation | 8%
MUSCULOSKELETAL
Arthralgia | 23%

Myalgia | 18%

LUngoing

—r—

13% | Arthralgia

S N t ma . g { In addition to the clinical case definitions, the term ‘long COVID' is commonly used to describe signs and symptoms that continue
DYITIDI 0 a S =it or develop after acute COVID-19. It includes both ongoing symptomatic COVID-19 (from 4 to 12 weeks) and post-COVID-19

COVI D‘19 syndrome (12 weeks or more).




' . . .
h @ﬂ Persistence of somatic 5yr'nptum5 after COVID-19 in the Lancet 2022; 400: 45261
Netherlands: an observational cohort study

Aranka V¥ Ballering, Sander K R wan Zon, Tim C olde Hortrman, judith G M Rosmalen, for the Lifelines Corona Research Initiative™
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Meta-Analysis > J Infect Dis. 2022 Nov 1;226(9):1593-1607. doi: 10.1093/infdis/jiac136.

Global Prevalence of Post-Coronavirus Disease 2019
(COVID-19) Condition or Long COVID: A Meta-
Analysis and Systematic Review

Chen Chen T, Spencer R Haupert T Lauren Zimmermann 1 2, Xu Shi ', Lars G Fritsche 1 3 4

Bhramar Mukherjee ' 2 3 4 5
Studies Prevalence (95% CI) )
Femnandez-de-Las-Pefias et al Spain 0.81 [0.79; 0.84] H B
Huang et al China 0.76 [0.74; 0.78) i s
Wong-Chew et al Mexico 0.76 [0.74, 0.78] : =
Ghosn et al France 0.68 [0.65; 0.71] : =
Areekal et al India 0.66 [0.61; 0.71] : —-
Lemhofer et al Germany 0.62 [0.57; 0.67] —=—
Munblit et al Russia 0.58 [0.56; 0.60] =]
Maestre-Mufiiz et al Spain 0.57 [0.53; 0.61] R
Shang et al China 0.55 [0.52; 0.59] . »
Desgranges et al Switzerland 0.53 [0.48; 0.58] B
Hirschtick et al USA 0.52 [0.48; 0.57] R
Venturelli et al Italy 0.51 [0.48; 0.55] H
Morin et al France 0.51[0.46; 0.56] AR
Xiong et al China 0.50 [0.45; 0.54] -
Yomogida et al USA 0.48 [0.43; 0.53) B
Zhang et al China 0.45 [0.43; 0.47) B
Budhiraja et al India 0.40 [0.37, 0.43] —
Peghin et al Europe 0.40 [0.36; 0.44] Rl
Righi et al Europe 0.39 [0.35; 0.44] e
Taquet et al USA+others 0.37 [0.36; 0.37] W :
Cirulli et al USA 0.36 [0.31; 0.41] ——:
Chopra et al USA 0.33 [0.28; 0.37] =
Augustin et al Europe 0.28 [0.24; 0.32] - ]
Spotnitz et al USA 0.28[0.27; 0.28] [ i
Huang et al California 0.27 [0.25; 0.30) B Study population
Menges et al Switzerland 0.26 [0.22; 0.30] - ; W ot Hospitalzed
Evans et al UK 0.22 [0.20; 0.25] o] : B Tocohalpeg o ioeptaieed e
Maik et al India 0.22 [0.20; 0.24] e :
Sudre et al UK/ISE/US 0,13.[0.12;.0.14} [+ i
Perlis et al USA 0.09.[0.08;0.10] [E3]
Lampl et al Germany 0.09 [0.06; 0.12] = :
Total 0.43 [0.39; 0.46)] | —

Heterogeneity: 35, = 13875.94 (£ < .001), ¥ = 100%
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Female sex affects respiratory function and exercise ability in
patients recovered from COVID-19 pneumonia

Males (n=91) Females (=66) P value
Pulmonary function tests
FEV; (% pred) 101.9=17 105.1=20 0.9
FEV<80%, n (%) 14 (15.3) 11(16.6) 0.5
FVC (% pred) 05.0=16.7 08.2+23 0.5
FVC<80%. n (%) 15 (16.4) 14 (21.2) 0.5
DLCO (% pred) 85.8=19 78.4=18 <0.05
DLCO<80%. n (%) 29 (31.8) 35 (53.0) =0.01
OMWT
Meters 418+112 483+93 <0.001
Abnormal 6MWT, n (%) 45 (49.4) 44 (66.6) <0.05
Severe reduction in 6MWT, n (%) 19 (20.8) 31 (46.9) <0.001
5a0,.% baseline 96.6=1.7 97.0+1.3 0.1
Lower Sa0,% during 6MWT 04.2+1.7 04.9£2.6 0.1
Borg scale Dyspnea 2.8=0.8 4.5£2.7 <0.05
Borg Percerved Exertion 2.4+1.9 3.7£2.8 <0.05

Males (n=91)

Females (N=606)

Current symptomatic, n (%)
Exertional Dyspnea. n (%)
Fatigue. n (%)
Osteo-muscular pain. n (%)

Cough. n (%)
Abnormal CT. n (%)

53(58.7)
38(41.7)
27(29.6)
5(5.3)
2(2.1)
68(74.7)

43(65.1)
31(46.9)
16(24.2)
11 (16.6)
2(3.0)
45 (68.1)

Spicuzza et al. JWH 2022
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6 month consequences of COVID-19 in patients discharged from hospital

Huang et al. Lancet 2021

Seven-category scale ORorf (95%C1)

Scale 3 notrequiring  Scale 4:requiring  Scale5-6:requiing  Scale4vs3 Scale 5-6vs3

supplemental axygen  supplemental HENC, NN, or MV

axygen

Lung function
Number of patients 89 Vp. 88
FEV, <B0%, % of predicted 7(8%) 4(2%) 11(13%) OR0-14(003t0 068  OR0-50(0-09t02.93)
FVC<80%, % of predicted 3(3%) 1(1%) 10 (11%) ORO11(001t0159)  OR209(019t023.02)
FEV/FVC <70% 7(8%) 13(8%) 2(2%) OR091(02910280) OR026(0-0310193)
TLC <B0%, % of predicted 9/83(11%) 17/165 (10%) 30/86 (35%) OR089(03310242) OR300(093t0967)
FRC <80%, % of predicted 5/83(6%) 6/165 (4%) 16/84 (19%) OR061(017t0216)  OR3.93(0-97t01582)
RV <B0%, % of predicted 16/83(19%) 28/164 (17%) 4/86 (50%) OR076(033t0175)  OR275(103t07.37)*
DLCO <B0%, % of predictedt  18/83(22%) 48/16529%) 48/86 (56%) OR161(080t0325)  OR4.60(185t01148)"

—————— g A8 M




Lung diffusion capacity for nitric oxide and
carbon monoxide
following mild-to-severe COVID-19
Barisione and Brusasco Physiological Reports 2021

Over 8 months of recovery a significant percentage of subjects
had DL, but not DL, below LLN,

Qe =0 4Ty

GGO 13%

DL (mL-min! - mmHg ')

vzl I
DLy (mL-min'-mmHg')

DLV, (mL-min-!-mmHg!-L) 4.21 3 .32 DLyxg (z-score)

DLy/V, (mL-min"mmHg'-L-") 16.0

TLC(L) 180




* Long-COVID: how long ?




3-month, 6-month, 9-month, and 12-month respiratory
outcomes in patients following COVID-19-related
hospitalisation: a prospective study

Xiaojun Wu*, Xiaofan Liv®, Yilu Zhou*, Hongying Yu®, Ruiyun Li*, Qingyuan Zhan®, Fang Mi, 5i Fang, Yang Lu, Xuhong Ding, Hailing Liu,
Rob M Ewing, Mark G Jonest, ¥i Hut, Hanxiang Niet, Yihua Wangt
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Lancet Respir Med 2021; 9: 747-54



3-month, 6-month, 9-month, and 12-month respiratory
outcomes in patients following COVID-19-related
hospitalisation: a prospective study

Xiaojun Wu*, Xiaofan Liv®, Yilu Zhou*, Hongying Yu*, Ruiyun Li*, Qingyuan Zhan*, Fang i, Si Fang, Yang Lu, Xuvhong Ding, Hailing Liu,
Rob M Ewing, Mark G Jonest, ¥i Hut, Hanxiang Niet, Yihua Wangt

o ':“M'_:ﬂ';ﬂ oo s At 9 months the radiological changes did not
ol - — ' fully resolve in 22 (27%) patients, confirmed at
70 12 months
G
e o Patients with abnormal radiographic
€ . changes at 12 months had increased
. L (959 length of hospital stay and increased
N oo peak HRCT pneumonia scores
10 16
(19%)
o T | T
£ 6 ] 1

Lancet Respir Med 2021; 9: 747-54



Funzione polmonare 1 anno dopo
ricovero per COVID -19 (60 pts)

34% pazienti sintomatici
40% GGO HRCT




Health outcomes in people 2 years after surviving
hospitalisation with COVID-19: a longitudinal cohort study

Lixue Huang*, Xia Li*, Xiaoying Gu*, Hui Zhang*, LiLi Ren*, Li Guo®, Min Liv*, Yimin Wang*, Dan Cui, Yeming Wang, Xuvewang Zhang,

2469 patients with COVID-19 were discharged from Jin Yin-tan Hospital Whan between Jan 7
and May 29, 2020

B COVID-19 survivors with scale 3 (n=49) = COVID-19 survivors with scale 4 (n=108) = COVID-19 survivors with scale 5 or & (n=6&)
| & Contrals (n=49) | O Controls (n=108) | O Control (n=56)

Proportion of participants (%)

Interpretation Regardless of initial disease severity, COVID-19 survivors had longitudinal improvements in physical
and mental health, with most returning to their original work within 2 years; however, the burden of symptomatic
sequelae remained fairly high. COVID-19 survivors had a remarkably lower health status than the general population
at 2 years. The study findings indicate that there is an urgent need to explore the pathogenesis of long COVID and
develop effective interventions to reduce the risk of long COVID.




Who gEtS Long COVid? Complex and challenging .....

OR (95%C) p value

1-08 (1-02-1-15)

-people with pre-existing health conditions (e.g.
diabetes hypertension)

- older people)

- overweight individuals

- women

- patients with 5 or more symptoms in first week of
Covid19 infection

Huang Lancet 22




How Does Vaccination Affect the Risk of
Long COVID?

« An active area of research

+  One study in the UK of over 1 million
people identified a lower odds of

symptoms lasting >28 days among

vaccinated people

Other studies have suggested that

vaccination may improve the severity of

symptoms

Antonelll M. Lancet Infectious Diseases 2021
Amodd DT. medRxiv 2021

Research

Trajectory of long covid symptoms after covid-19 vaccination: community based
cohort study

BMJ 2022 ;377 doi: https://doi.org/10.1136/bmj-2021-069676 (Published 18 May 2022)
Cite this as: BMJ 2022;377:e069676



Risk of long COVID associated with delta versus

omicron variants of SARS-CoV-2
Antonelli M. Lancet 2022

Amongomicron cases, 2501 (4-5%)
56003 people experienced long COVID — p—
and, among delta cases, 4469 (10-8%)
of 41361 people experienced long
COVID. Omicron cases were less likely
to experience long COVID for all
vaccine timings, with an odds ratio
ranging from 0-24 (0-20-0-32) to
0-50 (0-43-0-59). These results were

also confirmed when the analysis was foreschstratum,the s ofsers withkong VD
stratified by age group (higure).

Accepted: 10 October 2022

[oovmsanor | T ,
RESEARCH ARTICLE MEDICAL vViRoLOGY WILEY

Long COVID following Omicron wave in Eastern India—A
retrospective cohort study




Pulmonary fibrosis and COVID-19: the potential role for
antifibrotic therapy

Peter M Eel Athol U Wells, R Gisli Jenkins

@®

CrossMark

13 July 2020 10 August 2020

SARS-CoV-2 Infection

ACE, receplonl-

| TGF-B'I.qufIG—I ANGII Level 4 |
| J

I
* ]
| Myofibroblast Activation | | EcM Accumulation |
[ : I
Lung Fibrosis _fe—— "Perox@

NATURAL HISTORY OF POST COVID FIBROSIS

Improving: most common

»  Static: less common

Progressing: least common
Possible role of anti-
fibrotic in this group?

COVID +ve




Follow-up respiratorio: perché

Mild to moderate pneumonia - typically cared for on ward or in community*

Discharge l
Send template letter with 12 weeks after discharge - Step 1

advice to see GP for Pre-order Chest X-Ray - virtual clinic Normal

assessment if experiencing If diagnosed with PE3, combine follow up
persistent, new or Chest X-Ray with post-PE? follow up*

» Discharge

: irat
P ey jlf abnormal CXR* pre-order full PFTs®

symptoms

Step 2

Normal Clinical assessment* with PFT® review "
Discharge If PE suspected proceed straight to CTPA®
If PE not suspected, and patient clinically
improving consider repeat Chest )(-ra\(+ ’

l Any abnormality*

Evidence of

A Could be virtual

Consider referral to  jnterstitial lung disease High Resolution CT scan® and CTPA’ Evidence of PvD? Consider referral to

specialist ILD? Service Consider walk test
Consider echocardiogram

3 Pulmonary embolism 6 Pulmonary Hypertension - - ~
4 Pulmonary vascular disease 7 Interstitial lung disease If no significant ILD? or PVD* to account for any disability consider other

$CTPuiwmonery sngogrent & Pulimonary fenction tast diagnoses, manage accordingly +/- discharge

Thorax 2020

specialist PH® service

¥ If any suggestion of malignancy
refer to cancer services

* Consider Post-COVID-19 holistic
assessment — see FAQ in document




Potential mechanisms and complications of NeuroCOVID

Multi-organ involvemente of Long-COVID

encephalitis

»

Cardiac involvement in the long-term

myslitis and

encephalomyelitis

implications of COVID-19

Benjamin A. Satterfield®, Deepak L. Bhatt(® and Bernard J. Gershi®

neuratropism

Acute COVID-19 illness

Mild
(not requiring hospitalization)

Asymptomatic

Moderate
(requiring hospitalization

uiring ICU care)
but not ICU care)

‘Long-hauler’ COVID-19

= Multisystem symptoms

= Cardiopulmonary symptoms

* Cardiac involvement?
Evidence of cardiac
structural or biochemical
abnormalities

. ?

Uncertain whether these
symptoms will resolve with
time and/or treatment

Recovery

Nature 2022

H=mmm=a

I —

Collateral damage Persistent structural damage

= Acute coronary * Myocarditis or pericarditis
syndrome <= * |nterstitial lung disease

* Stroke * Late sequelae (heart failure,

* Delayed medical care arrhythmias)

acute necratising
encephalopathy

72 18 Newroinflammation

Direct neurcinvasion , _

haematogencus

e

Nack

anosmialageusia

= Major and other

complications

fatiguatweakness

schamic strokes

systemic insulls

% O

2

./

encephalopathy

PTSD

depression

Guillain-Barre
syndrome

Recovery incomplete
owing to lasting sequelae

fLong COVID and kidney disease

Nature 2022

Sachin Yende(®'?® and Chirag R. Parikh(®>*

Kidney involvement is common in patients with acute SARS-CoV-2 infection, and subclinical
inflammation and injury may persist for many months, resulting in a progressive decline in kidney
function that leads to chronic kidney disease. Continued research isimperative to understand
these long-term sequelae and identify interventions to mitigate them.



B p @ Centers for Disease Control and Prevention
@ CDC 24/7: Saving Lives, Protecting People™

National Center for Health Statistics

Management of Post-COVID Conditions

Medical management

For most patients, the goal of medical management of post-COVID conditions is to optimize
function and quality of life. Ideally, healthcare professionals, in consultation with the relevant
specialists, should develop a comprehensive management plan based on their patients’
presenting symptoms, underlying medical and psychiatric conditions, personal and social
situations, and their treatment goals.

Indicazioni ad interim sui principi
di gestione del Long-COVID

Versione del 1° luglio 2021




Conclusions

COVID-19 is associated to symptoms improving
within one year but lasting up up to two years
in more severe cases

Severe and respiratory impairment is
consequent to ARDS

Accurate stratification of patients with
Post-acute sequelae of SARS-CoV-2
infection would allow precision clinical
management strategies

Vaccination and variants may affect the risk of
long-COVID
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