COVID-19 - Quelles conséquences

apres les soins intensifs?

Jean-Daniel Chiche, MD PhD

jean-daniel.chiche@chuv.ch

Jeudi d’Unisanté — 18.02.2021
un IS ? n t? Point de situation covin-19 : | [T
m, e gén

é pu blq sanne vaccination et autres enjeux Dep’r of Intensive Care Medicine
CHUV, Lausanne. Switzerland

UNIL | Université de La u
Faculty of B o\c Jy and Medicin



CORONAVIRUS
RESOURCE CENTER

JOHNS HOPKINS

Home Tracking Testing Tracing Vaccines By Region Events & News About
UNIVERSITY & MEDICINE

@ COVID-19 Dashboard by the Center for Systems Science and Engineering (CSSE) at Johns Hopkins University (JHU) =

Global Cases 0 i B2 Global Deaths e
109 678 891 2 423 443 Deaths, Recovered
9 838 deaths 47 549 deaths, recovered I
Switzerland California US
Cases by . 9703 deaths " 46141 deaths, 138 975
Country/Region/Sovereignty Bulgaria recovered
: New York US
545 535 Switzerland . 5 : 8 504 deaths v er
2 e, ke - : Morocco 41 386 deaths, 2 257 030
541 877 Bangladesh P St . 8314 death recovered
| 2 > %g 0. © . eaths T us
479 071 Morocco U ’“. ..i';)m Bangladesh exas

29 154 deaths, recovered

437 874 Austria

o0 e o 8 290 deaths Florida US
h °® oA 20 Austria
) '.-_.".ZFE'S&R,' t‘ e 23 100 deaths, 791 328

426 487 Serbia

N " e 7617 deaths S riend
419 869 Japan o...' S s 4 Global Deaths > { USDeaths,Rec... D
391 170 Hungary v s _ 3
373 702 Saudi Arabia s 2M -
o

358 583 United Arab 15M
Emirates
355 106 Jordan M
346 080 Lebanon Cumulative Cases Active Cases Incidence Rate Case-Fatality Ratio Testing Rate 500k |

< i b Lancet Inf Dis Article: Here. Mobile Version: Here. Data sources: Full list. Downloadable database: ] Wi o T

Last Updated at (M/D/YYYY) 1 92 GitHub, Feature Layer. =
2/17/2021 6:23 PM B Lead by JHU CSSE. Technical Support: Esri Living Atlas team and JHU APL. Financial Support: 4 Daily Cases b

IHL) NSF BRlaamhera Philanthranies and Stavras Niarchos Faundation Resotirce sunnart: Slack



JOHNS HOPKINS

UNIVERSITY & MEDICINE

CORONAVIRUS

Home Tracki Testin Tracin Vaccin By Region Events & News About
RESOURCE CENTER ol ng g cing ccines y Reg

@ COVID-19 Dashboard by the Center for Systems Science and Engineering (CSSE) at Johns Hopkins University (JHU) =

Global Cases

545 535

Cases by

Country/Region/Sovereignty

541 877 Bangladesh

479 071 Morocco

437 874 Austria

426 487 Serbia

419 869 Japan

391 170 Hungary

373 702 Saudi Arabia

358 583 United Arab
Emirates

355 106 Jordan

346 080 Lebanon
q Admin0

Last Updated at (M/D/YYYY)

2/17/2021 6:23 PM

Global Recovered
iI= B3 US State Level

3 1 7 6 0 0 Deaths, Recovered

317 600 recovered 47 549 deaths, recovered I
Switzerland California US

46 141 deaths, 138 975
recovered
New York US

41 386 deaths, 2 257 030
recovered
4 Texas US

29 154 deaths, recovered
Florida US

23 100 deaths, 791 328

recovered
{ USDeaths,Rec... D

{ Global Recovered [
AUSTRALIA
L v._‘

10k

5k

Cumulative Cases Active Cases Incidence Rate Case-Fatality Ratio Testing Rate
Lancet Inf Dis Article: Here. Mobile Version: Here. Data sources: Full list. Downloadable database: I 0 oo 42021
1 92 GitHub, Feature Layer. juil.
i Lead by JHU CSSE. Technical Support: Esri Living Atlas team and JHU APL. Financial Support: q Cumulative Deaths >

IHUI. NSF Rlaonmhbera Philanthronies and Stavras Niarchos Fauindation. Resotirce sunnart: Slack




Zd covip-19 AND THE KIDNEYS IN 2020 “ The COVID-19 pandemic
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Persistent Symptoms in Patients After Acute COVID-19
In Italy, a large proportion of patients with coronavirus dis- Medical News & Perspectives

ease 2019 (COVID-15) presented with symptoms (71.4% of As Their Numbers Grow, COVID-19 "LOI‘lg Haulers” Stump Experts
31845 confirmed cases as of June 3, 2020).' Common symp-
toms include cough, fever, dyspnea, musculoskeletal

symptoms (myalgia, joint pain, fatigue), gastrointestinal symp- Rita Rubin, MA ) - JAMA October 13,2020 Volume 324, Number14 1381 P
toms, and anosmia/dysgeusia.>* However, information is ;
lacking on symptoms that persist after recovery. We assessed Heart & Lung
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Post-Intensive care syndrome and COVID-19: crisis after a crisis?
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Atianta, Georgia CrossMark
?ﬂdﬁ;’fﬁ Weeks and months after the onset of acute COVID-19, UK, wrote on the 95th day after the onset of symptoms  published Online
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Nature | Vol 585 | 17 SeptembIer 2020 | 339 Symptoms Acute COVID-19 phase | Post-COVID-19 follow-up
Fatigue

Dyspnea
Joint pain

Chest pain
Cough
Anosmia

Sicca syndrome
Rhinitis

Red eyes
Dysgeusia
Headache
Sputum production
Lack of appetite
Sore throat
Vertigo

Myalgia
Diarrhea

80 60 40 20 0 20 40 60 80
Patients with symptom, %

A person who has recovered from COVID-19 takes part in a rehabilitation programme in Genoa, Italy.

JAMA August11,2020 Volume 324, Number 6

LASTING ISERY

Months after infection with SARS-CoV-2, some
people are still battling fatigue, lung damage and
anarray of other symptoms. By Michael Marshall




Coronavirus: évolution en Suisse

— Décés — Cas

500 000

Hospitalisations dans les hdpitaux suisses
450 000 hospitalisations .dontsoins intensifs

3 500

400 000
350 00Q 259
300 000 1500

250 000

200 000 0
200 000 avril mai juin juil ao(t sept oct nov déc janv févr
150 000

100 000

50 000

0 ol

01/03/2020 01/05/2020 01/07/2020 01/09/2020 01/11/2020 01/01/2021



6-month consequences of COVID-19 in patients discharged

from hospital: a cohort study

Chaolin Huang*, Lixue Huang*, Yeming Wang*, Xia Li*, Lili Ren*, Xiaoying Gu*, Liang Kang*, Li Guo*, Min Liu*, Xing Zhou, Jianfeng Luo,
Zhenghui Huang, Shengjin Tu, Yue Zhao, Li Chen, Decui Xu, Yanping Li, Caihong Li, Lu Peng, Yong Li, Wuxiang Xie, Dan Cui, Lianhan Shang,
Guohui Fan, Jiuyang Xu, Geng Wang, Ying Wang, Jingchuan Zhong, Chen Wang, Jianwei Wangt, Dingyu Zhangt, Bin Caot

Lancet 2021; 397: 220-32
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Scale 3: not requiring  Scale 4: requiring

supplemental oxygen supplemental oxygen HFNC, NIV, or IMV
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Scale 5-6: requiring

(n=122)

Age, years

Comorbidities
Hypertension
Diabetes

Cardiovascular diseases

Length of hospital stay, days

ICU admission

Length of ICU stay, days

Highest seven-category scale during hospital stay

3: admitted to hospital, not requiring supplemental
oxygen
4: admitted to hospital, requiring supplemental oxygen

5: admitted to hospital, requiring HFNC or non-IMV or
both

6: admitted to hospital, requiring ECMO or IMV, or both
Treatment received during hospital stay

Corticosteroids

Antivirals
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505 (29%)

207 (12%)

128/1732 (7%)
140 (10-0-19-0)
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6-month consequences of COVID-19 in patients discharged Lancet 2021; 397: 220-32
from hospital: a cohort study

Chaolin Huang*, Lixue Huang*, Yeming Wang*, Xia Li*, Lili Ren*, Xiaoying Gu*, Liang Kang*, Li Guo*, Min Liu*, Xing Zhou, Jianfeng Luo,
Zhenghui Huang, Shengjin Tu, Yue Zhao, Li Chen, Decui Xu, Yanping Li, Caihong Li, Lu Peng, Yong Li, Wuxiang Xie, Dan Cui, Lianhan Shang,
Guohui Fan, Jiuyang Xu, Geng Wang, Ying Wang, Jingchuan Zhong, Chen Wang, Jianwei Wangt, Dingyu Zhangt, Bin Caot

e Fatigue or muscle weakness (63%)

e Sleep difficulties (26%)

e Anxiety / depression (23%)

e 24% have severely impaired &-min walking tests
e Diffusion impairment in 22-56% of patients

e Median CT-scanner scores between 3-5

e Increased risks in the most severe patients
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Subphenotyping Acute Respiratory Distress
Syndrome in Patients with COVID-19: Consequences
for Ventilator Management

OLieuwe D) Bos, Frederique Paulus, Alexander P.J. Vlaar, Ludo F M Beenen, and Marcus ). Schultz
+ Author Information
https://doi.org/10.1513/AnnalsATS.202004-376RL ~ PubMed: 32396457
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COVID-19, Sepsis, and Cytokine Storms

MAY 20, 2020

The COVID-19 pandemic has brought new vocabulary to many people. Some of these words and phrases can be confusing without proper
explanations. For example, many medically oriented news stories mention the term “cytokine storms”. What is a cytokine storm and why do some
writers use the term in relation to COVID-19? And how is this connected to sepsis?

To understand what a cytokine storm is, we need to start at the beginning. How can an infection get out of control?

Fighting the infection

When you're exposed to a bacterial, viral, fungal, or parasitic germ (called an antigen), your body’s immune system jumps into action to protect
you from harm. The number of white blood cells circulating in your blood increases when your immune system detects the infection. The white
blood cells either kill the invading antigens or keep them from replicating (copying and growing). If you get certain types of infections like chicken
pox, these white blood cells can also make antibodies so your body remembers the invaders.



Cytokine elevation in severe and critical COVID-19: a rapid systematic review, meta-analysis, ~ Lancet Respir Med 2020; 8:1233-44

and comparison with other inflammatory syndromes

Daniel E Leisman*, Lukas Ronner*, Rachel Pinotti, Matthew D Taylor, Pratik Sinha, Carolyn S Calfee, Alexandre V Hi Fiore A
Cameron ] Turtle, Michael O Harhay, Matthieu Legrand, Clifford S Deutschman
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One-Year Outcomes in Survivors
of the Acute Respiratory Distress Syndrome

Margaret S. Herridge, M.D., M.P.H., Angela M. Cheung, M.D., Ph.D., Catherine M. Tansey, M.Sc.,
Andrea Matte-Martyn, B.Sc., Natalia Diaz-Granados, B.Sc., Fatma Al-Saidi, M.D., Andrew B. Cooper, M.D.,
Cameron B. Guest, M.D., C. David Mazer, M.D., Sangeeta Mehta, M.D., Thomas E. Stewart, M.D., Aiala Barr, Ph.D.,
Deborah Cook, M.D., and Arthur S. Slutsky, M.D., for the Canadian Critical Care Trials Group

Apres 1 an, a peine 50 % des patients ont repris le travail

Outcome 3 Months 6 Months 12 Months
Distance walked in 6 min
No. evaluated 80* 787 811
Median — m 281 396 422
Interquartile range — m 55-454 244-500 277-510
Percentage of predicted valuef 49 64 66
Returned to work — 13/83 (16)  26/82 (32)  40/82 (49)|
no./total no. (%)9
Returned to original work — 10/13 (77) 23/26 (88) 31/40 (78)

no./total no. (%)

N Engl ) Med 2003;348:683-93.



Intensive Care Unit-acquired Weakness
Clinical Phenotypes and Molecular Mechanisms

Jane Batt'2, Claudia C. dos Santos'2, Jill I. Cameron3, and Margaret S. Herridge*

ICU Length of Stay

+  Neuromuscular dysfunction (neuropathy, myopathy)
+ Heterotopic ossification

« Frozen joints

+ Compression neuropathies

ICU-acquired
weakness

« Abnormalities in memory, attention, concentration
and executive function

» Depression

» Post-traumatic stress disorder

* Anxiety

Return to Functional
Independence

N\ Increasing
LN
“\\ \\\ Age

Increasing burden
N = of comorbid illness
A . \
) .-
g » Cognitive dysfunction

~— Risk Stratifiers « Patient mood
« Caregiver outcomes

Am | Respir Crit Care Med Vol 187, Iss. 3, pp 238-246, Feb 1, 2013



Stress post-traumatique apres les soins intensifs?

asked to copy above picture, results below:

Reference: Jackson, J.C., Hart, R.P., Gordon, S.M., Shintani, A., Truman, B., May, L. et al. Six-month
neuropsychological outcome of medical intensive care unit patients. Crit Care Med 2003; 31:1226-1234



Infection Hospitalization Increases Risk of
Dementia in the Elderly

Judith A. Tate, PhD!, Beth E. Snitz, PhD? Karina A. Alvarez, MA?, Richard L. Nahin, PhD?,

Lisa A. Weissfeld, PhD**, Oscar Lopez, MD?, Derek C. Angus, MD>¢, Faraaz Shah, MD’,

Diane G. Ives, MPH?, Annette L. Fitzpatrick, PhD?, Jeffrey D. Williamson, MD,

Alice M. Arnold, PhD"}, Steven T. DeKosky, MD'%; Sachin Yende, MD®%, for the GEM Study Investigators
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|ICU-acquired weakness
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MODIFIABLE RISK FACTORS

Severity of illness

higher iliness severity score
systemic inflammation or sepsis
multiple organ failure
prolonged mechanical ventilation
prolonged critical illness

high lactate level

Hyperglycemia

Parenteral nutrition

Check for
updates

Demographics
female sex premorbid
older age obesity

L

vasoactive medications
corticosteroids

neuromuscular blocking agents
combined with corticosteroids
infused > 48 hours

certain antibiotics*

sedatves — 00—

prolonged bed rest
immobilization

Drugs

Immobility




Patient attributes

* Central nervous system regulation * Age
* Apoptotic regulation e Comorbidities
> * Epigenetic and/or transcriptional regulation “—] e« CMV" serology
¢ Immunometabolic impairment * Genetic background
* Endotoxin tolerance * Microbiota

v

: Treatment
Immune homeostasis e Antibiotics
Injury aan e Catecholamines
* Exacerbated inflammation Pro- o [l 2 Anti- * Blood transfusion
» Pathogens (PAMPS) inflammatory 4 v inflammatory e Steroids
* Cellular damage (DAMPS) * Nutrition

[ | )

Systemic inflammation Immunosuppression Long-lasting immune disturbances
* Low-grade inflammation
l 1 ® Decreased immune surveillance
Nosocomial infections
Organ failure Viral reactivation Infections, cardiovascular diseases, cancer?
| Early mortality l | Delayed mortality ’ ‘ Long-term mortality|
50-70%
4 20-40%

Cumulative a

mortality I 10% '

Hours Days Weeks or months
Time

Monneret G et al. NATURE REVIEWS | NEPHROLOGY  VOLUME 14 | FEBRUARY 2018



Risk of Cardiovascular Events in Survivors of Severe Sepsis

Sachin Yende'?, Walter Linde-Zwirble®, Florian Mayr*, Lisa A. Weissfeld®, Steven Reis®, and Derek C. Angus'?

<0.0001

0.009
500 | |

'S
w
o

>
8

w
wn
o

313.29 309.77

8

N
wu
o

- Matched population
controls

Hospitalized

controls

2

(cases/1,000 person-years))
3

3

- Hospitalized with
infection

E ICU controls

Severe sepsis 0
patients requiring

Icu Am J Respir Crit Care Med Vol 189, Iss 9, pp 1065-1074, May 1, 2014

Incidence of cardiovascular events in
those without pre-existing CVD
8
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The COVID-19 pandemic:
consequences for nephrology

Annette Bruchfeld a b

|

Sepsis, inflammation, pneumonia, endothelial
damage, hypercoagulability, myocardial
dysfunction, drug nephrotoxicity and dehydration

Direct and/or
indirect organ
damage
-~

“ Whether COVID-19 will Dialysis and/or transplantation
escalate the long-term risk
of CKD... requires further

investigation EE:
g ,, @\ Hypoxia —>
SARS-CoV-2 (

Y

T SARS-CoV-2 seroprevalence
(3.5-27.2% in patients on dialysis)
T Mortality risk (~20% in patients
on dialysis and kidney transplant TRisk of AKI (30-50%)
recipients) i Mortality risk in ICU with AKI (40-60%)

NATURE REVIEWS | NEPHROLOGY



Long-term consequences of COVID-19

Pre-ICU ICU Ward ! Post-hospital

Disease
Burden

Burden of COVID-19




Five-Year Mortality and Hospital Costs Associated with Surviving
Intensive Care

Nazir |. Lone™?, Michael A. Gillies?, Catriona Haddow®, Richard Dobbie®, Kathryn M. Rowan”, Sarah H. Wild",
Gordon D. Murray', and Timothy S. Walsh?
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Five-Year Mortality and Hospital Costs Associated with Surviving
Intensive Care

Nazir |. Lone™?, Michael A. Gillies?, Catriona Haddow®, Richard Dobbie®, Kathryn M. Rowan”, Sarah H. Wild",
Gordon D. Murray', and Timothy S. Walsh?
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Five-Year Mortality and Hospital Costs Associated with Surviving
Intensive Care

Nazir |. Lone™?, Michael A. Gillies?, Catriona Haddow®, Richard Dobbie®, Kathryn M. Rowan”, Sarah H. Wild",
Gordon D. Murray', and Timothy S. Walsh?
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Quelle trajectoire de vie apres la réanimation?
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Long-Term Outcomes after Critical lliness
The Best Predictor of the Future Is the Past

Brian H. Cuthbertson, M.B. Ch.B., M.D.
Hannah Wunsch, M.D., M.Sc.
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American Journal of Respiratory and Critical Care Medicine Volume 194 Number 2 | July 15 2016
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PLANETE - CORONAVIRUS ET PANDEMIE DE COVID-19 Partage | f A~
« On commence a douter de soi-méme » :

apres plusieurs semaines de Covid-19, des alrria
malades épuisés par des symptomes qui 30,
durent

Fatigue extréme, douleurs articulaires, géne respiratoire... Des dizaines de jours aprés
I'apparition de la maladie, de nombreux convalescents continuent d’en ressentir les effets. Et
se sentent parfois délaissés par le corps médical.
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Les députés plaident pour un renforcement
du dispositif face aux formes longues du

Covid-19 17
Une résolution, demandant notamment au gouvernement I'élaboration d’un « parcours de
soins adapté », a été adoptée mercredi a 'unanimité par ’Assemblée nationale.
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Our Services Help by Diagnosis or Topic Stories of Help and Hope Ask CancerCare Get Involved

Providing Help & Hope
for 75 Years

Since 1944, we've provided support
to anyone affected by cancer

CANCERcAre

75 Years of Help and Hope

A cancer diagnosis turns a person’s world upside down —
emotionally, physically and financially. CancerCare® can help.




Our Services Help by Diagnosis or Topic Stories of Help and Hope Ask CancerCare Get Involved (o}

Patient Values Manifesto
developed through the CancerCare P,

CancerCare's
Patient Values Manifesto

Declaring the fundamental importance of
including patients’ values and priorities
in cancer treatment planning

A cancer diagnosis turns a person’s world upside down —
emotionally, physically and financially. CancerCare® can help.

FOR CAREGIVERS & LOVED ONES
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INTERNAL MEDICINE
GERIATRICS

General Practicioners
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