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SYSTEMATIC REVIEW

Corticosteroids in COVID-19 o
and non-COVID-19 ARDS: a systematic review

Kortikoidy a non-C-19 ARDS  endmetanas:

Dipayan Chaudhuri'?®, Kiyoka Sasaki', Aram Karkar', Sameer Sharif', Kimberly Lewis'?, Manoj J. Mammen?,
Paul Alexander?, Zhikang Ye?, Luis Enrique Colunga Lozano?, Marie Warrer Munch?, Anders Perner?, Bin Du”,
Lawrence Mbuagbaw?®, Waleed Alhazzani', Stephen M. Pastores’, John Marshall®, Francois Lamontagne”,

Djillali Annane'®, Gianfranco Umberto Meduri'" and Bram Rochwerg'#'%

Corticosteroids Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI

1.20.2 Non Covid 19
Annane 2006 49 85 62 92 21.6% 0.86 [0.68, 1.08] T
Liu 2012 2 12 7 14 2.0% 0.33 [0.08, 1.31] -
Meduri 1998 2 16 5 8 1.9% 0.20 [0.05, 0.81] "
Meduri 2007 15 63 12 28 7.9% 0.56 [0.30, 1.03] —
Rezk 2013 0 18 3 9 0.5% 0.08 [0.00, 1.32] +—
Steinberg 2006 26 89 26 91 11.8% 1.02 [0.65, 1.62] —
Tongyoo 2016 34 98 40 99 15.3% 0.86 [0.60, 1.23] —
Villar 2020 29 139 50 138 14.0% 0.58 [0.39, 0.85] —
Subtotal (95% CI) 520 479 74.9% 0.71 [0.54, 0.92] <

Intensive Care Med (2021) 47:521-537
https://doi.org/10.1007/s00134-021-06394-2
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1.3.2020 V Cesku jsou prvni tri nakazeni koronavirem. Vsichni
S pricestovali ze severni Itilie

Ministr zdravotnictvi Adam Vojtéch (za ANO) na mimoradné
tiskové konferenci v nedéli odpoledne oznamil prvni tfi pripady
nakazeni nemoci COVID-19 v Ceské republice. VSechny tfi
pacienty nakonec prevezli do Nemocnice Na Bulovce, jeden muz
byl ptivodné hospitalizovany v nemocnici v Usti nad Labem.
,Vsichni pacienti jsou zaizolovani na infek¢nim oddéleni,” rekl
Vojtéch. Ani jeden pacient nema zavazny pribéh nemoci, uvedl
ministr.

=~ SLEDOVALI JSME ONLINE Praha 16:01 1.3.2020 (Aktualizovano: 4:18 2. 3. 2020)
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Kortikoidy a COVID-19 ARDS —jaro 2020

COVID-19 Resources

COVID-19 with mild ARDS

COVID-19 with Mod to Severe ARDS

d b
DO: “ONSIDES

Vt 4-8 ml/kg and P, <30 cm H,0 Higher PEEP

plat

J=|;)c); CONSIDER

Investigate for bacterial infection NMBA boluses to facilitate ventilation targets

J LDO:

Target SPO2 92% - 96%

. ONSIDER: it PEEP responsive
Traditional Recruitment maneuvers

=) L \ CONSIDER:
N\ CONSIDER: Prone ventilation 12 -16 h

Conservative fluid strategy
. "ONSIDER: if proning, high P, asynchrony

e . NMBA infusion for 24 h

| Empiric antibiotics

c DONT DO:

Staircase Recruitment maneuvers

&P UNCERTAIN:
Systematic corticosteroids

Simort course of systematic corticosteroids

I’@ UNCERTAIN:

Antivirals, chloroquine, anti-IL6

\\\\w ‘ , ‘b Societyof

Rescue/Adjunctive therapy

[@ UNCERTAIN:

Antivirals, chloroquine, anti-IL6

DER: if proning, high P, asynchrony

NMBA infusion for 24 h

Prone ventilation 12 -16 h

ONSIDER!: STOP if no quick response

A trial of inhaled Nitric Oxide

; CONSIDER! follow local criteria for ECMO
V-V ECMO or referral to ECMO
center

Mod = moderate

ARDS = adult respiratory distress syndrome
Poat = plateau pressure

SPO2 = peripheral capillary oxygen saturation
PEEP = positive end-expiratory pressure
NMBA = neuromuscular blocking agents
ECMO = extracorporeal membrane oxygenation

Critical Care Medicine

& N o)
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€ 2020 Socioty of Critical Care Medicine and European Society of Intensive Care Medicine. The Society of Critical Care Medicine and SCCM are registered trademarks of the Society of Critical Cace Medicine. ‘
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About COrona VIrus DiseaSe 2019 COVID-19, at Feb 26 2020:  ESICM webinar, Feb 26 2020

@ 7@ l:g cumulative confirmed cases

9 qs K current confirmed cases

@ 2@@ E@ current probable cases
9 8 7 E@ critically ills pts
o male to female ratio 2:1

8 cumulative deaths

|
=

Elevated hypersensitive troponone 1 level,
above ULN In 507 pts, above 5xULN in 207,
as high as 20000pg/ml. MechaniSm maybe
stress cardiomyopathy? not Secondary to
acute coronary Syndrome; due to viral
influence to myocardium?

Sequelae: ventricular arrhythmia or
cardiogenic Shock uncommon, late
cardiovascular collapse usually
reSponsive to fluids and/or vaSoactive
agents

COVID-197 N

Corticoste

widely uSed in critically ills, without
Systematic evaluation; prolonged therapy
aSsociated with prolonged viral Shedding;
delayed but more Severe deterioration (ie

hypoxemia)?? Short-term therapy beneficia

Y

E@ cumulative discharge cases

freely based on talk by Prof. Bin Du, Director of the
Medical ICU, Peking Union Medical College

Graphics by MV Antonini ®@FOAMecmo

A =
ESIC

week
presenting SignS & Symptoms, resSpiratory:
fever, nonproductive cough; gastrointestinal:

vomiting/nausea, diarrhea

week
deterioration, respiratory: dyspnea, SOB, chest

tightness
Clinical features of patients with COVID-19 *

E0% DD cxs- e
ﬂ@ SIEWV/IEIRYE - hypoxemia (spo. < 53)

S% CRITICAL ;.zomr, zogs =
hypoxemic reSpiratory failure » 907, IMV 707

Shock 307, vaSopresSSors 307
AKI 10-307, RRT 207

Pe

\ Prolonged NIV failure associated with high fatality, even after
IMV; prompt initiation of IMV highly reccomended by WHO
Interim Guidance. HFNO or NIV Should only be usSed in Selected
/ pts with hypoxemic reSpiratory failure. The risk of treatment
failure cloSely monitored for clinical deterioration.
Criteria of NIV failure:

refractory emia

high Vt » Sml/kg 1BW

overs reSpiratory distress

Mechanical ventilation?

efractory hypoxemia (Pa0,/Fi0, <« 100mmHg) very
ommon, poSSibly due to late initiation of MV. ReScue
erapy effective in about 807 of patients: NMBAS,
ecruitment maneuver, prone positioning.

efractory hypercapnia not uncommon in later Stage, usually
since the third week, with PaCO; up to 115 mmig due to dead
Space ventilation and /or retention of respiratory Secretion
(mucus). Partially resolved by adjustin%‘minute ventilation and
RR, or by prone poSitioning; improved with diseasSe reSolution.

ot BRS A
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Systémove kortikoidy v terapii ARDS
vyvolaneho onemocnénim covid-19

Keller F., Ko¢i V., Rihakova K., Malaska J., Stasek J.

Klinika anesteziologie, resuscitace a intenzivni mediciny, Fakultni nemocnice Brno, LékaFska fakulta Masarykovy univerzity

Tab. 1. Shrnuti genomickych a negenomickych ucinkd kortikoidd [5, 6, 171.

Genomické efekty GC

Non-genomické efekty GC

Nastup ucinku

Desitky minut az hodiny

Jednotky minut

Aktivacni davka GC

PInd aktivace ekvivalentem 80-100 mg metylprednisolonu

Davka vy3si nez ekvivalent 80-100 mg metylprednisolonu

Misto Uc¢inku

Buné¢né jadro

Typicky buné¢nd membrana

Ovlivnéné struktury

GRE a transkrip¢ni faktory (NF-kB, AP-1), etc.

MAPK, PI3K, eNOS, etc.

Vybrané ucinky

Inhibice tvorby prozanétlivych cytokind (IL-1, IL.-6, TNF-a)

Inhibice degranulace neutrofild, ovlivnéni bronchodilatace,
potenciace vazoaktivniho efektu katecholamin(

Vysvétlivky: GC — glucocorticoid, GRE — glucocorticoid response elements, NF-kB — nuclear factor kappa B, AP-1 — activation protein 1, MAPK — mitogen-activated protein
kinase, PI3K — phosphatidylinositol 3-kinase, eNOS — endothelial nitric oxide synthase, IL-1 — interleukin 1, IL-6 — interleukin 6, TNF-a — tumor necrosis factor alfa.

" ANESTEZIOLOGIE A INTENZIVNI MEDICINA
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Home = News = Low-cost dexamethasone reduces death by up to one third in hospitalised patients with severe respiratory complications of COVID-19

PUBLISHED

swoo  LOW=-COSt dexamethasone reduces

= death by up to one third in hospitalised
patients with severe respiratory
complications of COVID-19

RESEARCH  SCIENCE HEALTH  CORONAVIRUS

16 June 2020
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UNIVERSITY OF

0),4230124D) Randomised Evaluatlon of COVID-19 Therapy
5 June 2020 15 January 2021 8 June 2021
'No clinical benefit' 'No clinical benefit' ASD'_’"” TEOUT"_d
from hydroxychloroquine from convalescent plasma to be ineffective
29 June 2020 18 February 2021 3 March 2022
19 March 2020 Lopinavir-ritonavir RECOVERY International Baricitinib reduces deaths
First patient enrolled gives ‘no clinical benefit’ launches by about one-fifth
10 March 2020 16 June 2021
First draft Monoclonal antibody
protocol written 16 June 2020 11 Februury 202_1 combination reduces deaths
Dexamethasone reduces Corticosteroids with

in people who have not

deaths by one-third tocilizumab reduces :
. : mounted their own
in sickest patients deaths by up to a half immune response
4 May 2020 14 December 2020 5 March 2021
10,000 patients enrolled Azithromycin found Colchicine found

to be ineffective to be ineffective



Kortikoidy a COVID-19 ARDS

No. of deaths/total

JAMA | Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT

Association Between Administration of Systemic Corticosteroids
and Mortality Among Critically Ill Patients With COVID-19
A Meta-analysis

JAMA. 2020;324(13):1330-1341. doi:10.1001/jama.2020.17023
Published online September 2, 2020.

The WHO Rapid Evidence Appraisal for COVID-19 Therapies (REACT) Working Group

ClinicalTrials.gov Initial dose and No. of patients Odds ratio Favors : Favors no Weight,

Drug and trial identifier administration Steroids No steroids (95% Cl) steroids : steroids %
Dexamethasone :

DEXA-COVID 19 NCT04325061 High: 20 mg/d intravenously 2/7 2/12 2.00(0.21-18.69) n » 0.92

CoDEX NCT04327401 High: 20 mg/d intravenously 69/128 76/128 0.80(0.49-1.31) 18.69

RECOVERY NCT04381936 Low: 6 mg/d orally or intravenously 95/324 283/683 0.59(0.44-0.78) 57.00

Subgroup fixed effect 166/459 361/823 0.64 (0.50-0.82) 76.60
Hydrocortisone

CAPE COVID NCT02517489 Low: 200 mg/d intravenously 11/75 20/73 0.46 (0.20-1.04) = 6.80

COVID STEROID NCT04348305 Low: 200 mg/d intravenously 6/15 2/14 4.00 (0.65-24.66) » 1.39

REMAP-CAP NCT02735707 Low: 50 mg every 6 h intravenously 26/105 29/92 0.71(0.38-1.33) 11.75

Subgroup fixed effect 43/195 51/179 0.69(0.43-1.12) 19.94
Methylprednisolone

Steroids-SARI NCT04244591 High: 40 mg every 12 hintravenously 13/24  13/23 0.91 (0.29-2.87) 3.46
Overall (fixed effect) 222/678 425/1025 0.66 (0.53-0.82) 100.0

P=.31 for heterogeneity; I2=15.6%
Overall (random effects?)

222/678 425/1025

0.70(0.48-1.01)

T L [ T T 1

0.2 1 4
Odds ratio (95% Cl)

I T T T



Dexamethason 6 mg nebo vyssi davka?

Effect of dexamethasone in patients with
ARDS and COVID-19 - prospective, multi-
centre, open-label, parallel-group,
randomised controlled trial (REMED trial): A
structured summary of a study protocol for
a randomised controlled trial

Jan Maldska' @, Jan Stasek’, Frantisek Duska?, Martin Balik®, Jan Méca®, Jan Hruda®, Tomés Vymazal®,

Olga Klementovd’, Jan Zatloukal®, Tomag Gabrhelik®, Pavel Novotny'®, Regina Demlovd'', Jana Kubétova'',
Jana Vinklerova'', Adam Svobodnik!", Milan Kratochvil'?, Jozef Klu¢ka'?, Roman Gél', and Mervyn Singer'”
on behalf of the REMED Study Group

FAKULTNI
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REMED - timeline

1.12.20
prvni
draft
protokolu

8.1.21
odeslano
na SUKL

2.2.21
Iniciace
prvniho
centra

31.3.22
ukondeni
naboru
studie

24.3.2021

: BRNO

FAKULTNI
NEMOCNICE
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Design studie:

prospektivni, multicentricka, otevrena, randomizovana kontrolovana faze II studie s paralelnimi
skupinami

Velikost vzorku:

10 center
300 subjektd hodnoceni, tj. 150 v kazdém rameni

Trvani klinického hodnoceni:

360 dni od zarazeni posledniho pacienta

EudraCT:

2020-005887-70

—
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https://clinicaltrials.gov/ct2/show/NCT04663555

14

Indikace:

Syndrom akutni dechové tisné (ARDS) spojeny s COVID-19 pneumonii

Hodnoceneée |écivo:

Dexamethason, intravendzni podani (i.v.)

intervencni

Ramena:

kontrolni

Dexamethason 20 mg (den 1.-5.)
Dexamethason 10 mg (den 6.-10.)

Dexamethason 6 mg (den 1.-10.)

—
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/
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I B &

/1 i
F UL??_IJ
E‘o *NICE



15

Primarni cil

otestovat hypotezu, jestli je podavani 20 mg dexamethasonu
denne lepsi nez podavani 6 mg dexamethasonu dennée u
dospélych pacientu se stfrednim nebo zavaznym ARDS

v souvislosti s COVID-19

Cilovy ukazatel:
— pocet dnu bez plicniho ventilatoru (VFD) u Zzijicich pacientu 28 dni po randomizaci

—
—

24.3.2021

/
——
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Sekundarni cile

prozkoumat ucinnost a bezpecnost davky 20 mg dexamethasonu
v porovnani s davkou 6 mg dexamethasonu

Cilové ukazatele:

Umrtnost z jakékoli pFiginy 60 dn(i po randomizaci
Dynamika zmény hladiny zanétlivého markeru (CRP) od 1. dne do 14. dne

Stupnice klinické progrese WHO ve 14. den (skore 0-10; 0 = zadna nemoc, 1-9 = rostouci mira péce a 10 = umrti)
Nezadouci uc€inky souvisejici s kortikosteroidy (nova infekce, nové trombotické komplikace) do 28. dne

nebo do propusténi z nemocnice
Samostatnost 90, 180 a 360 dnu po randomizaci hodnocena indexem Barthelové

24.3.2021

MUNI

\

ED

: BRNO
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Zarazovaci kritéria - inclusion

1. 218 let v dobe zarazeni

2. Pozitivni nalez COVID-19

3. Intubace/mechanicka ventilace nebo probihajici kyslikova terapie nosni kanylou s
vysokym prutokem (HFNC)

4. Stredné zavazna nebo zavazna forma ARDS podle berlinskych kritérii

stfedné zavazna forma - PaO,/FiO, 100—200 mmHg;
zavazna forma - PaO,/FiO, < 100 mmHg;

5. Prijeti na studijni ICU béhem poslednich 24 hodin

24.3.2021

: BRNO

FAKULTNI
NEMOCNICE
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Vyrazovaci kriteria — exclusion |I.

1. Znama alergie/precitlivélost na dexamethason nebo pomocné latky hodnoceného
leéCivého pripravku (napf. parabeny, benzylalkohol)

2. Splnéna kritéria ARDS po dobu = 14 dnu pfi zafazeni
3. Teéhotenstvi nebo kojeni

4. Neochota dodrzovat pozadavek ochrany proti poCeti od okamziku zarazeni do studie do
uplynuti nejméné 1 tydne od podani posledni davky dexamethasonu (za adekvatni metodu
antikoncepce se povazuje sexualni abstinence)

5. Rozhodnuti v zavéru zivota (EOLD) nebo oCekavani umrti pacienta béhem pfistich 24 hodin
6. Rozhodnuti neintubovat pacienta nebo zastropovani organoveé podpory

MUNT e

24.3.2021
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Vyrazovaci kriteria — exclusion Il.

7. Imunosuprese a/nebo imunosupresiva v anamnéze:

- systémova imunosupresiva nebo chemoterapie za poslednich 30 dnu

- uzivani systémovych kortikosteroidu pfed hospitalizaci pro jiné stavy nez COVID-19

- jakakoli davka kortikoidu (max. dexamethason 8 mg nebo ekvivalent) béhem souasného pobytu v nemocnici pro COVID-19
po dobu delSi nez poslednich 5 dni pfed zafazenim

- systémové kortikosteroidy béhem soucasného pobytu v nemocnici kvdli jinym onemocnénim, nez je COVID-19 (napf.
septicky Sok)

8. Pritomnost hematologické nebo generalizované solidni malignity

9. Jakekoll kontraindikace kortikosteroidu, napr.
nekontrolovatelna hyperglykémie
- aktivni gastrointestinalni krvaceni
- poruchy nadledvin
- pFitomnost superinfekce diagnostikovana podle lokalné stanovenych klinickych a laboratornich kritérii bez adekvatni
antimikrobialni |éCby
10. Srdec€ni zastava pred prijetim na JIP;
11. Ucast v jiné intervencni studii za poslednich 30 dni.

MUNT e
IED

24.3.2021
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Table 10.1.5.1 Demographic and baseline characteristics (FAS)

Variable Statistics Intervention group Control
Age (year) n 110 114
Mean (+SD) 57 (£14.1) 57 (£13.6)
Q1 /Median/ Q3 49 /59 /66 48 /59 /66
Min / Max 23/ 87 19187
Age <65 73 (66.4%) 72 (63.2%)
>= 65 37 (33.6%) 42 (36.8%)
Gender Female 33 (30.0%) 44 (38.6%)
Male 77 (70.0%) 70 (61.4%)
Race Other 3 (2.6%)
White 110 (100%) 111 (97.4%)
Height (cm) n 110 114
Mean (+SD) 175 (£9.3) 174 (8.5)
Q1 /Median/ Q3 169/176/180 165/175/180
Min / Max 150/ 195 154 /198
Weight (kg) n 110 114
Mean (+SD) 104 (£23.8) 103 (£22.0)
Q1/Median/ Q3 90/100/115 89/97/120
Min / Max 50/200 63 /170
BMI (kg/m2) n 110 114
Mean (+SD) 33.84 (+7.329) 34.05 (£6.724)
Q1 /Median/ Q3 28.41/33.27/37.18 28.96/33.13/37.18
Min / Max 20.28/61.73 22.86 /58.82
Charlson Comorbidity index <3 72 (65.5%) 73 (64.0%)
>=3 38 (34.5%) 41 (36.0%)
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Table 10.1.5.1 Demographic and baseline characteristics (FAS)

CRP value n 110 114
Mean (+SD) 148.4 (£87.21) 152.2 (+81.60)
Q1 / Median / Q3 87.3/130.0/211.0 95.0/143.5/212.0
Min / Max 15.8/472.0 8.3/365.0
CRP <150 mg/L 66 (60.0%) 63 (55.3%)
>= 150 mg/L 44 (40.0%) 51 (44.7%)
Diabetes in MH No 81 (73.6%) 87 (76.3%)
Yes 29 (26.4%) 27 (23.7%)
Hypertension in MH No 41 (37.3%) 48 (42.1%)
Yes 69 (62.7%) 66 (57.9%)
Body Temperature (°C) n 109 112
Mean (+SD) 36.9 (£0.95) 36.8 (+0.86)
Q1 / Median / Q3 36.4/36.8/374 36.3/36.7/37.3
Min / Max 34.0/39.5 33.6/39.9
Systolic BP (mmHg) n 110 114
Mean (+SD) 127 (£19.2) 128 (£19.0)
Q1 / Median / Q3 115/125/138 114 /128138
Min / Max 82/178 90/ 204
Diastolic BP (mmHg) n 110 114
Mean (+SD) 68 (+9.8) 67 (£11.1)
Q1 / Median / Q3 60/67/75 60/67/73
Min / Max 45197 44198

N1 E
D

FAKULTNI
NEMOCNICE
BRNO



Table 14.2.2.1.1 Ventilator-free days (VFDs) at 28 days after randomization (FAS)

Wilcoxon test Linear model

Variable Intervention group Control p-value p-value*
VFD at day28 N / Nmiss. 110/0 114 /0

Mean (SD) 8.9 (11.50) 8.0 (10.65) 0.5872

95% Confidence interval (6.7, 11.0) (6.0, 10.0)

Q1 /Median/ Q3 0.0/0.0/20.0 0.0/0.0/19.0 0.5913

Min / Max 0/28 0/28
Day 28 Death or on ventilator 65 (59.1%) 69 (60.5%)

Not on ventilator 45 (40.9%) 45 (39.5%)

* Linear model adjusted for age, site, and IPPV and P/F at baseline.

MUNT e
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Figure 14.2.2.1.1 Ventilator-free days (VFDs) at 28 days after randomization (FAS)
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JAMA | Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT

Effect of 12 mg vs 6 mg of Dexamethasone on the Number of Days Alive
Without Life Support in Adults With COVID-19 and Severe Hypoxemia
The COVID STEROID 2 Randomized Trial JAMA. doi-101001/jama 202118295

Published online October 21, 2021.
The COVID STEROID 2 Trial Group

- Time to death curves censored at 90 d

50+

40+
°\°~ 6 mg of dexamethasone
=) ; CONCLUSIONS AND RELEVANCE Among patients with COVID-19 and severe hypoxemia,
©
£ 30- 12 mg/d of dexamethasone compared with 6 mg/d of dexamethasone did not result in
g 12 M9 ofdexamBHiiasone statistically significantly more days alive without life support at 28 days. However, the trial
Z 50 may have been underpowered to identify a significant difference.
=
3
E "‘,
= 104 4F

I
,_
I Hazard ratio, 0.83 (99% Cl, 0.63-1.10); P=.09
O = T T T T T T T T 1
0 10 20 30 40 50 60 70 80 90

' Time since randomization, d
No. at risk
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