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2005-2006,
Germany
N=388,406

Ewig et al.
Thorax 2009;64:1062-9.

\_

Comorbidity Total (m
Malignancy (other 28.2
than bronchial)
Lung cancer 25.21
Pulmonary diseases 24.45
(other than COPD)
Dementia 22.36
Renal diseases 20.79
CNS disorders 19.41
Cardiac comorbidity 17.35
Diabetes mellitus 13.66
Liver diseases 12.93
COPD 10,12
Total 17.43
No comorbidity 12.95

—

1,707 ICU-patients (MV 24%), USA
Mortality at D-30: 27 %

Mortality at D-30: 31 %

TABLE 5 Clinical outcomes

432 patients mechanically-ventilated
for CAP over a 20-year period (Spain)

Non-ARDS patients ARDS patients
Subjects 307 125
Length of hospital stay days 15 (10-27) 16 (9-30)
ICU mortality 70 (23) 37 130)
In-hospital mortality 81 (26) 41(33)
30-day mortality 90 (30) 46 135)

Data are presented as n, median linterquartile rangel or n (%), unless otherwise stated. ARDS: acute
respiratory distress syndrome; ICU: intensive care unit. Percentages were calculated for nonmissing data.

\ Cilloniz et al., Eur Resp J 2018;51 pii:1702215/

Cavallazzi et al, Chest 2020;158:1008- 16.

TABLE 3 | Number of Deaths in Patients With Community-Acquired Pneumonia Admitted to the ICU in Louisville
and the United States

Loutswille, Kentucky
1QU Admission
ICU Admissions and
Mortality Early Late Total United States of America
Adult patients in the 1,275 432 1,707 356,326
ICU with
community-
acquired
pneumonia, No.
(%)
In-hospital deaths® 200 (16) 87 (20) 287 (17) 60,576
15-Day deaths 233 (18) 84 (19) 317 (19) 66,172°
30-Day deaths® 319 (25) 140 (33) 459 (27) 96,209
6-Month deaths” 471 (38) 189 (44) 660 (39) 138,968°
1-Year deaths 563 (45) 216 (51) 779 (47) 167,474
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~Long-term outcome in elderly patients

2009-2017, 39 hospital discharge data bases

Patients >80 y discharged alive from ICU for acute respiratory infection

Matched w controls (cataract surgery, adjustment for age, sex, comorbidities)

N=1,220 whose 988 matched

1.0

Log rank test <0.0001
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Fig. 1 Kaplan-Meier curves showing the cumulative probabilities of survival. Light colours mark the 95% Cls of the corresponding curves (AR,
L acute respiratory infection)
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Guillon A et al., Crit Care 2020;24:384.



THE EFFECT OF HYDROCORTISONE UPON THE COURSE OF
PNEUMOCOCCAL PNEUMONIA TREATED WITH PENICILLIN®

HENRY N. WAGNER, JR.t, IVAN L. BENNETT, JR., LOUIS LASAGNA, LEIGHTON E.
CLUFF, MIRIAM B. ROSENTHALS, axo GEORGE S. MIRICK

The Osler Medical Service of the Jokns Hophins Hospital, the Medical Servics of the Boltimore City
Hespilals, ond the Divisions of Biclogy amd Climical Pharmaocology of the Depariment of M edicine,
Jokns Hophims University School of M edicime

Received for publication October 17, 1955

In a number of experimental situations, it has been shown beyond question
Mmmmdhduﬂumﬂmhuxnnmnhmm«
ic hormone (ACTH) is followed by unusually rapid pro-

gression of the infectious process with the outcome overwhelmingly in favor of
the parasite. In man as well, the occurrence of a variety of infections in pa-
tients receiving adrenal steroids is well documented although it has not, for
obvious reasons, been possible to assay with exactness the possible intensi-
fication of the infectious process in man by these hormones. On the other hand,
surprisingly few experiments have been reported in which administration of
steroids was begun affer infection had been established in animals or where con-
comitant antibiotic therapy was employed. Furthermoie, enough instances in
which corticosteroids have appeared to facilitate recovery in severe human
infections by suppressing so-called “toxemia” have now been described to
make it clear that cautious exploration of the clinical usefulness of these drugs
as adjuvants to specific antimicrobial therapy is worthwhile. The present report
describes a study of the effect of hydrocortisone upon the course of pneumo-
coccal pneumonia treated with penicillin, a human infection with a rather

Bull Johns Hopkins Hosp 1956;98:197-215.
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Prednisone
50mg/d x 7d
vs. PLA
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Analysis 1.2. Comparison 1 Corticosteroids versus no treatment or placebo,
Outcome 2 Mortality - adults, severe pneumonia, by allocation concealment.

Study o subgroup Corticosterolds Centrol Risk Ratho Weight Risk Ratio
N N M-H, Flxed, 95% CI M-H, Fixed, 95% CI

1.2.1 Low risk of blas

Hlum 2015 15202 137184 . 20.95% 105/051,2.15]
Confalonier 2005 023 123 —r— 11.55% 0.07(0,2.1)
McHardy 1972 3560 5/86 —r 8.8% 0.7250.2,251)
Sndjders 2010 5488 5/45 7.95% 0.94/029,3.02
Torres 2015 661 959 S 14.09% 0.64/024,1.7|
Subtotal (95% C1) 374 397 L 63.35% 0.72{0.46,1.13)

Total events: 29 |Corticosteroids), 43 {Control)
Heteragonity: Taw'=0; Ch#’=4.08, df=4/P=0.4); F=193%
Tost for averali effect: Z=1.42(F=0.16)

1.2.2 Unclear risk of bias
£1.Ghamrawy 1006 n7 617 — 5.24% 0.5(0.15,1.68)
Mark 1953 114 3186 S, 4.31% 0.38[0.04,326]
Nalag 2013 460 6/20 —— 13.86% 022(007 071
Sabey 2011 /40 6/40 e S.24% 0.33/0.07,155)
Subtotal (95% CI) 131 93 - 36.65% 0.34[0.17,0.68)]
Total events: 10 |Coricosteraids], 21 Cantrol)
Heterogeneity: Tau'=0, Chi*=0.92, df=3|P=082); I’=0/%
Test for averall efoct: Z=3.05{P=0)
Total (95% CI) 505 490 < 1008 0.58(0.4,0.84]
Total events: 39 |Corticosteraids|, 64 {Cantrol)
Heterogeneity: Taw'=0; Che*=9.07, df=B{P=0.34); ’=11.77%
Tast for averall ofocr: Z=2.84(P=0)
Tost for subgroup differences: Chif=3.17, af=1 (P=0.08), I*=68.45%

Favours corticosteroids €os 01 z 10 x0 Favours control

Stern A et al. Cochrane Database of Systematic Reviews 2017
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Intervention

HSHC
240mg/d x 7d
vs. PLA

MPD
1mg/kg/d x 5d
vs. PLA

MPD
40mg/d x 7d
Tapered till D20

vs. PLA

HSHC
200mg/d x 4d
Tapered till D7-14
vs. PLA
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APROCCHSS trial, post-hoc

iOdds ratio (95% Cly
Community acquired pnevmonia
Mo = 005 (07 0-1-20)
Yas S — 0-60 {0-43-0-83)
All _—— 077 (0-61-0-06)
D!-l D!EI I:I!E 10 '1!2 1!-1

Figure 1: Forest plot of corticosteroid effects across subgroups with or

without community acguired pnewvmonia
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o
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MHumber at risk Tomedars)
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fudrocortisone
Placsho 270 162 1 136

Figure 2: 90-day survival distributions

Heming N et al. Lancet Respir Med 2024;12:366-74.




or wnom¢ immuno-suppressed patients!

Only data for HIV-related pneumocystosis
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Figure 2. Probability of Death from Respiratory Causes, Accord-
ing to Initial Hypoxemia Ratio.

Figure 1. Cumulative Risk of an Unfavorable Qutcome over a
Period of 31 Days.

Bozette et al. New Engl J Med 1990;323:1451-7



one NEWENGLAND | At least 1 identified pathogen:
_J ek e — 5 4% Hydrocortisone  Placebo Risk difference P interaction
- _ no. of deaths/total no. 95%ClI
kb s Mechanical ventilation 0.36
Yes 19/178  25/175 i -36[-96;23]
P e Lo Yo W Ao ToYa) L = s _z;3|_1')a-=')n]
Isolated germ 0.14
Other respiratory viruses mm 147211 227227 —. -3.1[-84;2.3]
11/189  25/168 —— -9.1[-15.0 ; -3.1]
RSV mm :
L ge > 65 years ; 0.13
Rhinovirus mm Yes 19/222  38/228 —.— -8.1[-133;-29]
L No / / — s+ -20[-80;40
Myxovirus influenzae s eriTe - 9rier : [ ]
. Sex : 0.21
Other bacteria m—— Men 21/281  31/271 —— -4.0[-8.7;0.8]
i —_— -95[-16.7 ; -2.
M. pneumoniae = Women 4/119 16/124 : 9.5[-16.7;-2.3]
: PSI > 130 : 0.67
P. aeruginosa m Yes 2181  32/193 —. -44[-102;1.3]
Chlamydiasp. m No 3/215  15/199 —— -6.1[-11.6;-0.7]
_ ; CRP > 15mg/dL : 0.33
Coagulase-negative sta.ph - Sl 100208 26/215 : 73[-128 ~17]
K. pneumoniae mm No 9/90 12197 = -— 1-2.4[-10.7 ; 6.0]
E. coli mmmm All patients — . -56[-9.6:-1.7]
Non-pneumoniae streptococCi s | | |
i E—
H. influenzae 29 0 s
. 5. aureus  mm— Favours Hydrocortisone Favours placebo
Legionella sp. m—

S. pneumoniae

o
Ul
o

100 150 200



Clinical evidence does not support corticosteroid treatment
for2019-nCoV lunginjury  Russell, Lancet 2020;395:473-5.

Respiratory Support 3 . : :
at Randomization Dexamethasone Usual Care Rate Ratio (95% Cl) COVld'lg See an interactive version
no. of events/tatal no. (%) \dations of this graphic online
Invasive mechanical 95/324 (29.3) 283/683 (414) ———— 0.64 (0.51-0.81)
ventilation
Oxygen only 298/1279 (23.3)  682/2604 (26.2) —- 0.82 (0.72-0.94)
No oxygen received 89/501 (17.8) 145/1034 (14.0) —t 1.19 (0.91-1.55) Severe Critical
All Patients 482/2104 (22.9) 1110/4321 (25.7) e 0.83 (0.75-0.93)
P<0.001
Chi-square trend across three categories: 11.5 I x r . Oxygen saturation Requires life
0.50 075 100 150 200 <90% on room air sustaining treatment
Deaxamethasone Usual Care Signs of pneumonia Acute respiratory
Better Batter distress syndrome
Signs of severe
Figure 3. Effect of Dexamethasone on 28-Day Mortality, According to Respiratory Support at Randomization. respiratory distress Sepsis
Recovery Collaborative Group, New Engl J Med 2021:384:693-704. Fepdcshock
Corticosteroids
Strong
O recommendations IL-6 receptor blockers All three
may be

in favour
Baricitinib combined

BMJ 2020;370:m3379 (actualisation septembre 2022)



Analysis 1.1. Comparison 1 Corticosteroid therapy versus no corticosteroid therapy, Outcome
1 Mortality following admission, hospitalised participants - studies reporting odds ratios.

Study or subgroup Corticos- No corti- log{Odds 0dds Ratio Weight 0Odds Ratio
teroid costeroid Ratio]
group group
N N (SE) IV, Random, 95% C1 1V, Random, 95% CI
1.1.1 Unadjusted mortality
Balaganesakumar 2013 70 210 3.2(0.354) —— 9.37% 23.75(11.87,47.52)
Chawda 2013 38 39 2.5(1.083) e — 3.96% 11.79{1.41,98.41)
Huang 2017 29 19 0.2 (0.658) e bt 6.69% 1.26[0.35,4.57)
Kinikar 2012 21 n 2.1(0.614) S—p— 7.06% 8.12[2.44,27.05)
Li2012 27 19 16(1.127) ——— 3.76% 5.14[0.56,46.82)
Mady 2012 43 a3 1.1(0.473) e — 83% 2.87(1.14,7.25)
Patel 2013 39 24 1(0.112) e e— 6.25% 2.75(0.68,11.11)
Sertogullarindan 2011 7 13 0.8(0.953) ——— 4.64% 2.13{0.33,13.81)
Viasus 2011 37 129 1(0.788) e — 5.69% 2.76{0.59,12.92)
Yu20lla 54 T4 1.8(0.601) —_— 7.17% 6.13{1.89,19.88)
Subtotal (95% C1) - 62.87% 4.79(2.35,9.79)
Heterogeneity: Tau®=0.81; Chi*=27.1, df=a(P=0); 1=66.79%
Test for overall effect: 2+4.31(P<0.0001)
1.1.2 Adjusted mortality
Delaney 2016 280 327 0.6 (0.256) —t— 10.16% 1.85(1.12,3.06)
Kim 2011 107 138 0.8(0.387) e 9.07% 2.2[1.034.7)
Liem 2009 29 38 1.4 (0.654) —pr— 6.72% 4.11[1.14,14.82)
Linko 2011 n 60 1.2(0.963) — 4.58% 3.3[0.5,21.78)
Xi2010 52 103 1.3(0.669) pr—— 6.6% 3.67(0.99,13.6)
Subtotal (95% C1) ) < 37.13% 2.23(1.54,3.24)
Favours corticosteroid 001 01 1 10 100 Favours no corticosteroid

Lansbury L et al. Cochrane Database of Systematic Reviews 2019, Issue 2. Art. No.: CD010406.
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HSHC
240mg/d x 7d
vs. PLA

MPD
1mg/kg/d x 5d
vs. PLA

MPD
40mg/d x 7d
Tapered till D20

vs. PLA

HSHC
200mg/d x 4d
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MV
Vasopressors
PIS class IV or V
Sex ratio

Age (y)

Death on D 28
Death on D60
Death on D90

m-

ESCAPe (N=584/1,406)
33.0%
13.0%
82.0%
26.8
69

16.0% KLl 18.0%

CAPE COD (N=795/1,200)
44.4%
11.6%
82.6%
2.27
67
6.2% EEKE 11.9%

9.3% HEEZE 14.7%
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ESCAPe (N=584/1,406) CAPE COD (N=795/1,200)
Sex ratio 26.8 2.27

: - ﬂf MPD 40 mg/d x 7d =" HC 200 mg/d x 4-7d
Corticosteroid i} T —— e ij then tapered

Inclusion <96h post <24h post
window hospital admission 1st severity criterion
WIS 20 d 8-14 d (median: 5 d)
course

Heterogeneity in the treatment effect ?
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Hydrocoetisone i Severe Commanity-Acquired Paeamonia T; 0.8+
S 074 Hydrocortisone+fludrocortisone
@ 06
2 05
14 days treatment 2 Placebo
A = 044
3 0
200 § 200 § 200 | 200 | 200 § 200 § 200 | 100 | 100 | 100 | 100 l 50 so | so S 034 .
3 3 3 3 EEE & 0o P=0.02byloD90 emortality: 43.0 vs. 49.1 %
8 days treatment 0.14 RR 0.88 [0.78'0.99] p=0-03
[ 0.0 T T T
200 I 200 I 200 I 200 | 100 I 100 ] 50 50 0 30 60 90

Days

. Annane et al. NEJM 2018;378:809-18.
Scheme adapted to evolution on day 4

Experimental treatment stopped at ICU discharge
(median HC infusion: 5 days)

\?‘?nr

— \;} »
o ‘# i.‘
. . ) i %)
Continuous infusion 11!\?

Day 28 status, p=0.025

—= Gradual tapering CAPE-COVID trial, post-hoc analysis

- Dequin PF et al. JAMA 2020;324:1298-306.
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Death from Any Cause by Day 28

Difference, -5.6 percentage points (95% Cl, -9.6 to -1.7); P=0.006

6.2
(95% Cl, 3.9 to 8.6)

11.9
(95% Cl, 8.7 to 15.1)

SOFA score

Hydrocortisone Group

Placebo Group

Cumulative Incidence (%)
$

Hazard ratio, 0.59 {95% CI, 0.40-0.86)

(p<0.01)

40+ Placebo
30
N-gjl’::
104 Hydrocortisone
1] ; !’4 2'! 2‘!
since Randomization
No. at Risk e
Placebo 220 45 8 2 1
Hydrocortisone 222 49 6 1 0o
Norepinephrine
RAGE HORMONE

590 e
HO oH

28

100+
90
& 0
] 204 Hazard ratio, 0.59 (95% CI, 0.43-0.82)
i
£ so0d (p< 0.01 )
g L0
-]
s 304 Placebo
§ g - -
lg. Hydrocortisone
7 1 2 )
Days since Randomization
No. at Risk
Placebo 344 102 30 13 6

Hydrocortisone 359

-



e 20 patients w COVID-19 Cytokines measured in blood Cytokines measured in respiratory fluids
° Co-included in IMPACT StUdy [ Hydrocortisone Placebo Hydrocortisone. Placebo | \

#1P=0.004 ‘ #1p=0.158 : 1{P=0.004 i7P=0.246
and CAPE-COVID RCT ) g T _— _.
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R HR=0.87 [0.57 ; 1.34] Group Group
- R S = 7 14 21 28 VAP
Days from randomization
HC Placebo
o R (n=152) (n=171)
o &8 2 2 ;; ;
32.0 38.0

Cumulative incidence of hospital-acquired infection (21.0%) (22.2%)
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Sepsis and septic shock

Adverse events

Superinfection 10 6970 1.04 0.95 to 1.15
Hyperglycemia 10 7017 1.05 0.98 to 1.12
Hypernatremia 6 5033 2.01 1.56 to 2.60
Gastroduodenal bleeding g 2743 1.11 0.83 to 1.48
Muscle weakness 5 2647 1.73 1.49 to 1.99

Pirrachio R et al. NEJM Evidence 2023;2(6).
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1.3.5 Corticosteroids

Duan ef al. 2021 0w 72 6 B4 17.8% 2.10 [0.72, 6.09) SH——
Huang et al. 2019 23 63 13 46 22.0% 1.46 [0.64, 3.32] =
Nygaer al. 2020 i 10 13 25 11.5% 0.40 [0.08, 1.89] .
Schauwvlieghe er al. 2018 46 83 99 349 282% 3.14[1.92, 5.13) —m—
Waldeck er af. 2020 7 9 33 72 10.8% 4.14 [0.80, 21,29] =
Wauters 2012 7 9 7 3 9.6% 12.00 [2.02, 71.36] .
Subtotal (95% CI) 246 607  100.0% 2.28 [1.18, 4.39] e
Total events 06 171

Heterogeneity: Tau =0.33; Chi*=11.26, df=5 (P=0.05); F=56%

Test for overall effect: =247 (P=0.01)

Effect of administration regimen?

Chong WH et al. J Hosp Infect 2022;120:98-109.
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CRP treshold?

IPDMA, CAP and sCAP ls
Smit JM et al. (submitted) G R D S
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Hospitalized patient with community-acquired pneumonia (CAP) in the ICU?

Hyd rocorti sone for almost [ Patient with CAP due to influenza or fungi or tuberculosis @ ng?::;g::::::; d

everyone w/ sCAP
Whatever the pathogen
(But not (yet) for flu!)

9

[ 7 2 s 2 . @ Corticosteroids
Patient with CAP who is immunocompromized Ot recamm et

)

Corticosteroids

[ Patient with CAP and septic shock recommended
as for septic shock®

9

So-called “low-dose”

Patient with CAP fulfilling any of the following severity criteria:

Ea rly Sta rt 1. Initiation of mechanical ventilation (invasive or non-invasive) with a positive end-
expiratory pressure level of at least 5 cmH,0 Corticosteroids
S ho rt - t'i me 2. Initiation of oxygen through a high-flow nasal cannula with a Pa0,/FiO, ratio <300¢, not recommended

with a FiO, of 50% or more
3. Patient wearing a nonrebreathing mask with estimated Pa0,/FiO, ratio <300¢

Add 9a-FC if septic shock

Within 24 hours after the onset of any severity criterion start continuous
infusion of hydrocortisone 200 mg per day for a minimum of 4 days®

CRP treshold?

Dequin PF, Ramirez JA, Waterer G, Intensive Care Med 2023;49:1397-9.
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