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Pourquoi ?

Why?
Pour qui ?

For whom?
Comment ?

How?
Est-ce sûr ?

Is it safe?

Et 
maintenant 

?

And in the 
future?



Why? High mortality on D30
432 patients mechanically-ventilated
for CAP over a 20-year period (Spain) 

Mortality at D-30: 31 %

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

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

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

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

2005-2006,
Germany

N=388,406 



Why? High after-CAP morbidity

Corrales-Medina VF et al., JAMA 2015;313:264-74.



Long-term outcome in elderly patients

Guillon A et al., Crit Care 2020;24:384.

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



Lot of (heterogeneous) trials

Bull Johns Hopkins Hosp 1956;98:197-215.



For whom? General ward patients

Article N Intervention Outcome

Blum, 
Lancet 2015 785

Prednisone 
50mg/d x 7d

vs. PLA

Time to 
clinical
stability

Wittermans, 
ERJ 2021 401

DXM 
6mg/d x 4d

vs. PLA LOS

Articles

1514 www.thelancet.com   Vol 385   April 18, 2015

The primary analysis followed the intention-to-treat 
principle, which means that patients were analysed in the 
groups to which they were randomly assigned, independent 
of whether they took the allocated treatment.14 The 
per-protocol population focused on patients fully comp-
lying with the trial protocol. For the primary endpoint, we 
calculated an unadjusted hazard ratio (HR) and 95% CI 
using Cox proportional hazards regression based on a 

binary outcome of achieving or not achieving clinical 
stability. Patients who died before achieving clinical 
stability were censored at the day of death; all surviving 
patients not achieving clinical stability were censored at 
day 30. For the primary endpoint, none of the patients was 
lost to follow-up. As a sensitivity analysis, the primary 
analysis was repeated on the per-protocol population. 
As a further sensitivity analysis, a multivariable Cox 
proportional hazards model was fi tted with treatment 
group and prespecifi ed potential confounders patient 
age and PSI score as independent variables.14 We did 
prespecifi ed subgroup analyses (patient age, initial CRP 
concentration, history of chronic obstructive pulmonary 
disease [COPD], PSI class, blood culture positivity) 
by including appropriate interaction terms in the multi-
variable Cox proportional hazards model.14

For all secondary endpoints, we calculated unadjusted 
and adjusted (for patient age and PSI score) estimates of 
the eff ect size and corresponding 95% CIs using linear, 
logistic, or Cox proportional hazards regression (as 
appropriate). We analysed community-acquired pneu-
monia scores using non-parametric linear models (quantile 
regression) due to substantially skewed distributions.23 
For all time-to-event analyses of secondary endpoints, 
patients lost to follow-up were censored at the time of lost 
contact; for all other analyses of secondary outcomes we 
used complete case analyses.

All reported CIs are two-sided 95% intervals, and tests 
were done at the two-sided 5% signifi cance level. We 
used STATA 12·1 (Stata Corp, College Station, Texas) for 
all analyses. This trial is registered with ClinicalTrials.
gov, number NCT00973154.

Role of the funding source
The funder of the study had no role in study design, data 
collection, data analysis, data interpretation, or writing 
of the report. The corresponding author had full access 
to all the data in the study and had fi nal responsibility 
for the decision to submit for publication.

Results
We enrolled 802 eligible patients in the trial and 
randomly assigned them to receive either prednisone or 
placebo (fi gure 1). After blinded post-randomisation 
exclusion of 17 patients retrospectively not meeting 
eligibility criteria, 392 patients were allocated to the 
prednisone group and 393 patients to the placebo group.

Baseline characteristics of the two groups were well 
balanced (table 1). Median age of patients was 74 years, and 
487 (62%) of 785 were men. Patients had a high burden of 
comorbidities including diabetes, chronic obstructive 
pulmonary disease, chronic heart failure, and chronic renal 
insuffi  ciency. About half the patients were in high-risk 
PSI classes IV and V. The appendix shows microbiological 
aetiology of community-acquired pneumonia, antibiotics 
given to patients, and supplemental data for clinical insta-
bility variables at baseline.

See Online for appendix

Figure 2: Kaplan-Meier-curve of time to clinical stability
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Prednisone group
Placebo group

HR=1·33 (1·15–1·50), p<0·0001

Prednisone 
(n=392)

Placebo (n=393) Regression analysis

HR, OR, or diff erence 
(95% CI)

p value

Primary endpoint

Intention-to-treat: time 
to clinical stability, days

3·0 (2·5–3·4) 4·4 (4·0–5·0) HR 1·33 (1·15 to 1·50) <0·0001

Per-protocol: time to 
clinical stability, days

3·0 (2·5–3·2) 4·4 (4·0–5·0) HR 1·35 (1·16 to 1·56) <0·0001

Secondary endpoints

Time to eff ective hospital 
discharge, days

 6·0 (6·0–7·0) 7·0 (7·0–8·0) HR 1·19 (1·04 to 1·38) 0·012

Recurrent pneumonia 23 (6%) 18 (5%) OR 1·30 (0·69 to 2·44) 0·42

Re-admission to hospital 32 (9%) 28 (8%) OR 1·14 (0·67 to 1·93) 0·64

ICU admission 16 (4%) 22 (6%) OR 0·72 (0·37 to 1·39) 0·32

Time to ICU admission, 
days

1 (1–1) 1 (1–1) HR 0·73 (0·38 to 1·38) 0·33

Time in ICU, days 3 (2–4) 3 (1–12) Diff erence –0·2 days 
(–8·7 to 8·2)

0·96

Death from any cause 16 (4%) 13 (3%) OR 1·24 (0·59 to 2·62) 0·57

Time to death, days 8·0 (3·0–22·0) 9·0 (2·0–12·0) HR 1·23 (0·59 to 2·55) 0·59

Total duration of 
antibiotic treatment, days

9·0 (7·0–11·0) 9·0 (7·0–12·0) Diff erence –0·47 days 
(–1·21 to 0·27 days)

0·22

Intravenous antibiotic 
treatment, days

4·0 (3·0–6·0) 5·0 (3·0–7·0) Diff erence –0·89 days 
(–1·57 to –0·20) days)

0·011

CAP score* at day 5, 
points

59 (41–78) 58 (40–74) Diff erence 1·00 (–5·23 to 
7·23)

0·75

CAP score* at day 30, 
points

83 (67–88) 84 (72–89) Diff erence –1·00 (–4·38 
to 2·38)

0·56

Data are median (IQR) or number (%) unless otherwise stated. HR=hazard ratio. OR=odds ratio. ICU=intensive care 
unit. *The CAP score is a disease-specifi c activity score for community-acquired pneumonia. It ranges from 0 to 
100, 0 marking the worst, 100 the best score.21

Table 2: Overview of primary and secondary endpoints



For whom? ICU patients? the time of uncertainty

Stern A et al. Cochrane Database of Systematic Reviews 2017



For whom? ICU patients
Article N Intervention Outcome

Confalonieri, 
AJRCCM 2005 48

HSHC 
240mg/d x 7d

vs. PLA

PaO2:FiO2
MODS

Torres, 
JAMA 2015 120

MPD 
1mg/kg/d x 5d 

vs. PLA
Therapeutic

failure

Meduri,
ICM 2022 584

MPD 
40mg/d x 7d
Tapered till D20 

vs. PLA

Mortality
Day 60

Dequin,
NEJM 2023 795

HSHC 
200mg/d x 4d

Tapered till D7-14 
vs. PLA

Mortality
Day 28

ICU

-low-risk of bias trials
-clinically relevant 
outcome



For whom? All ICU-patients?

PEEP >5 cmH2O PaO2:FiO2 <300
FiO2 >0.5

estP:F <300 PIS >130 (group 5)

Main non-inclusion criteria



For whom? CAP-related septic-shock?

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

APROCCHSS trial, post-hoc



For whom? Immuno-suppressed patients?

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

Respiratory
failure

Death

Only data for HIV-related pneumocystosis



For which pathogen?

0 50 100 150 200

S. pneumoniae
Legionella sp.

S. aureus
H. influenzae

Non-pneumoniae streptococci
E. coli

K. pneumoniae
Coagulase-negative staph

Chlamydia sp.
P. aeruginosa

M. pneumoniae
Other bacteria

Myxovirus influenzae
Rhinovirus

RSV
Other respiratory viruses

At least 1 identified pathogen:
54%



Even for viruses?! Once upon a time…

Russell, Lancet 2020;395:473-5.

Recovery Collaborative Group, New Engl J Med 2021;384:693-704. 

BMJ 2020;370:m3379 (actualisation septembre 2022)



For flu? No to date!

Lansbury L et al. Cochrane Database of Systematic Reviews 2019, Issue 2. Art. No.: CD010406.



How? Are all corticosteroids equal?
Article N Intervention Outcome

Confalonieri, 
AJRCCM 2005 48

HSHC 
240mg/d x 7d

vs. PLA

PaO2:FiO2
MODS

Torres, 
JAMA 2015 120

MPD 
1mg/kg/d x 5d 

vs. PLA
Therapeutic

failure

Meduri,
ICM 2022 584

MPD 
40mg/d x 7d
Tapered till D20 

vs. PLA

Mortality
Day 60

Dequin,
NEJM 2023 795

HSHC 
200mg/d x 4d

Tapered till D7-14 
vs. PLA

Mortality
Day 28

ICU



How? Two recent and discordant trials

ESCAPe (N=584/1,406) CAPE COD (N=795/1,200)

MV 33.0% 44.4%

Vasopressors 13.0% 11.6%

PIS class IV or V 82.0% 82.6%

Sex ratio 26.8 2.27

Age (y) 69 67

Death on D 28 6.2% 11.9%

Death on D60 16.0% 18.0%

Death on D90 9.3% 14.7%

P=0.006

P=0.02

P=0.61



Why these discrepansies?

ESCAPe (N=584/1,406) CAPE COD (N=795/1,200)

Sex ratio 26.8 2.27

Corticosteroid MPD 40 mg/d x 7d
then tapered

HC 200 mg/d x 4-7d
then tapered

Inclusion 
window

<96h post 
hospital admission

<24h post 
1st severity criterion

Treatment
course

20 d 8-14 d (median: 5 d)

Heterogeneity in the treatment effect ?



n engl j med 378;9 nejm.org March 1, 2018814

T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

vasopressor-free days to day 28 than those in the 
placebo group (P<0.001) and significantly more 
organ-failure–free days to day 28 (P = 0.003) 
(Table 2, and Tables S8 and S9 in the Supplemen-
tary Appendix).

Serious Adverse Events
A total of 326 of 614 patients (53.1%) in the 
hydrocortisone-plus-fludrocortisone group and 
363 of 626 patients (58.0%) in the placebo group 
had at least one serious adverse event by day 180 
(P = 0.08) (Table 3). The risk of gastroduodenal 
bleeding was not significantly higher with hy-
drocortisone plus fludrocortisone than with 
placebo (relative risk, 0.88; 95% CI, 0.58 to 1.34; 
P = 0.56), nor was the risk of superinfection 
(relative risk, 1.09; 95% CI, 0.92 to 1.30; P = 0.30). 
However, the risk of hyperglycemia was signifi-
cantly higher with hydrocortisone plus fludro-
cortisone (relative risk, 1.07; 95% CI, 1.03 to 
1.12; P = 0.002).

Outcome
Placebo 
(N = 627)

Hydrocortisone plus 
Fludrocortisone 

(N = 614)
All Patients 
(N = 1241)

Relative Risk 
(95% CI)† P Value

Primary outcome: death from any cause at day 90 
— no. (%)

308 (49.1) 264 (43.0) 572 (46.1) 0.88 (0.78–0.99) 0.03

Secondary outcomes

Death from any cause

At day 28 — no. (%) 244 (38.9) 207 (33.7) 451 (36.3) 0.87 (0.75–1.01) 0.06

At ICU discharge — no./total no. (%) 257/627 (41.0) 217/613 (35.4) 474/1240 (38.2) 0.86 (0.75–0.99) 0.04

At hospital discharge — no./total no. (%) 284/627 (45.3) 239/613 (39.0) 523/1240 (42.2) 0.86 (0.76–0.98) 0.02

At day 180 — no./total no. (%) 328/625 (52.5) 285/611 (46.6) 613/1236 (49.6) 0.89 (0.79–0.99) 0.04

Decision to withhold or withdraw active treat-
ment by day 90 — no./total no. (%)

61/626 (9.7) 64/614 (10.4) 125/1240 (10.1) 1.07 (0.77–1.49) 0.69

Vasopressor-free days to day 28‡

Mean 15±11 17±11 16±11 — <0.001

Median (IQR) 19 (1–26) 23 (5–26) 21 (2–26)

Ventilator-free days to day 28‡

Mean 10±11 11±11 11±11 — 0.07

Median (IQR) 4 (0–21) 10 (0–22) 8 (0–21)

Organ-failure–free days to day 28‡

Mean 12±11 14±11 13±11 — 0.003

Median (IQR) 12 (0–24) 19 (0–25) 15 (0–24)

*  Plus–minus values are means ±SD. IQR denotes interquartile range.
†  Shown is the relative risk for hydrocortisone plus fludrocortisone versus placebo.
‡  Patients who died before day 28 were assigned zero free days.

Table 2. Trial Outcomes.*

Figure 1. 90-Day Survival Distributions.

Shown are survival curves from randomization up to 90 days. The survival 
rate was significantly higher in the hydrocortisone-plus-fludrocortisone 
group than in the placebo group.
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No. at Risk
Hydrocortisone+

fludrocortisone
Placebo

614

627

405

381

372

333

353

319

Hydrocortisone+fludrocortisone

Placebo

The New England Journal of Medicine 
Downloaded from nejm.org at INSERM DISC DOC on August 8, 2018. For personal use only. No other uses without permission. 

 Copyright © 2018 Massachusetts Medical Society. All rights reserved. 

Hydrocortisone as a panacea?

Continuous infusion

Gradual tapering

Scheme adapted to evolution on day 4
Experimental treatment stopped at ICU discharge
(median HC infusion: 5 days)

?

Annane et al. NEJM 2018;378:809-18.

Day 28 status, p=0.025
CAPE-COVID trial, post-hoc analysis

Dequin PF et al. JAMA 2020;324:1298-306.

D90 mortality: 43.0 vs. 49.1 %
RR 0.88 [O.78-0.99] p=0.03



How? How it works?

(p<0.01)

(p<0.01)

(p=0.003)

SOFA score



Anti-inflammatory hypothesis?

Guillon A et al. Crit Care 2024;28:101.

• 20 patients w COVID-19
• Co-included in IMPACT study 

and CAPE-COVID RCT



Is it safe?



Are corticosteroids safe in critically-ill patients? 

sCAP

VAP

HC
(n=152)

Placebo
(n=171)

32.0 
(21.0%)

38.0
(22.2%)Cumulative incidence of hospital-acquired infection 



Are corticosteroids safe in critically-ill patients? 

HC
(n=231)

Placebo
(n=177)

Median of 
difference p

Insulin therapy,
from inclusion to D7
Median (IQR), IU/day

35.5
[15.0; 57.5]

20.5
[9.4;48.5]

8.7
[4.0; 13.8]

0.0002

sCAP



Are corticosteroids safe in critically-ill patients? 

Sepsis and septic shock

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



Are corticosteroids safe in critically-ill patients? 

Influenza-associated pulmonary aspergillosis

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

Effect of administration regimen?



And in the future?

CAP-MA 
IPDMA
(CAP, sCAP, CAP-related ARDS and CAP-related septic shock)

Biobank
Long-term effects?

CRP treshold?
IPDMA, CAP and sCAP
Smit JM et al. (submitted)

?



Here and now

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

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

So-called “low-dose”
Early start
Short-time
Add 9a-FC if septic shock

CRP treshold?



P.F. Dequin
dequin@univ-tours.fr


