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b T, cell polarization
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Figure 5 | Glucocorticoids modulate T cell activity. a | Glucocorticoids (GCs) suppress

Cain, Nature Rev Immunol 2017
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Corticosteroids inhibited NF-kB
Activation

days post-treatment
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Test for Subgroups
Difference
P=0.003

Annane Cochrane DBSR 2024
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EFFECT OF CORTISONE ON ACUTE STREPTOCOCCAL
INFECTIONS AND POST-STREPTOCOCCAL COMPLICATIONS

Edward O. Hahn, ..., Floyd W. Denny, Lewis W. Wannamaker

J Clin Invest. 1951;30(3):274-281. https://doi.org/10.1172/JCI102441.

Research Article



TABLE I
Comparability of the 87 cases in each of the treated
and control groups
Cortisone Control
group group
per cent per cend
History of tonsillectomy 26.4 31.0
Age 17-21 71.0 74.7
Symptoms:*

Chilliness 65.5 75.8

Feverishness 82.7 86.2

Malaise 41.3 56.3

Sore Throat 82.7 85.0

Headache 86.2 80.4

Physical signs:t
Enla or tender cervical nodes 91.8 90.8
Lymphoid hyperplasia 379 37.9
Laboratory:

Group A streptococci on admission ~ 89.7 88.5
Type 14 54.0 65.5
Type 24 17.2 10.3
Type 6 9.1 9.1

Leucocyte count 12,000 or greater  91.9 86.2

Antistreptolysin titer—1235 units or
less on admission 68.9 67.8

* Symptoms occurring during first 12 hours of illness.
t Physical signs present on admission examination.

Q:::,‘vfk U
(23 ¢
FHU SEPSIS

Personalized Intervent

GCHILLINESS

o - o Control
e__e Cortisone @

70 MALAISE +

O 1 2 3456 1 2 3 465 6
DAY OF DISEASE

Fi1c. 1. ErrFect oF CorRTISONE THERAPY ON THE SyYMP-
TOMS OF STREPTOCOCCAL TONSILLITIS AND PHARYNGITIS
TABLE II

The effect of cortisone on the complications of
streptococcal sore throat

Cortisone Control
group group
Complication (87 cases) (87 cases)
Suppurative:
A. During treatment
1. Peritonsillar cellulitis 0 3
2. Otitis media 4 7
3. Appendicitis 1 0o
B. Following treatment
1. Exudative tonsillitis 4 3
2. Peritonsillar cellulitis 1 2
3. Otitis media 1 0
Non-suppurative:
Rheumatic fever 2 5
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Hydrocortisone in Severe
Community-Acquired Pneumonia

P.-F. Dequin, F. Meziani, J.-P. Quenot, T. Kamel, J.-D. Ricard, J. Badie, J. Reignier,
N. Heming, G. Planteféeve, B. Souweine, G. Voiriot, G. Colin, J.-P. Frat, J.-P. Mira,
N. Barbarot, B. Francois, G. Louis, S. Gibot, C. Guitton, C. Giacardi, S. Hraiech,
S. Vimeux, E. L’Her, H. Faure, J.-E. Herbrecht, C. Bouisse, A. Joret, N. Terzi,
A. Gacouin, C. Quentin, M. Jourdain, M. Leclerc, C. Coffre, H. Bourgoin,
C. Lengellé, C. Caille-Fénérol, B. Giraudeau, and A. Le Gouge,
for the CRICS-TriGGERSep Network>*
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CAPE COD trial

Community-Acquired Pneumonia: Evaluation of COrticosteroiDs

Investigator-initiated, blinded randomized controlled trial

Aim
To determine whether the early administration of hydrocortisone
compared to placebo improved mortality in patients with community

acquired pneumonia admitted to the ICU
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Baseline characteristics (& sepsis center
Age, median (IQR), y 67 (58;77) 67 (58;78)
Male/Female, % 70.3/29.7 68.3/31.4
Respi ratory support ]\-Iydrocortisone Placebo

IIIII

Pa0,/Fi0,, median 143 (104;195) 137 (96;192)

(IQR)
SAPS II, median (IQR) 37 (30;45) 38 (31;47)

SOFA, median (IQR) 4 (3;6) 4 (3;6)
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Results: mortality

Death 6.3% 11.9%
D28 [3.9;8.6]  [8.7;15.1] [9.6, 1.7] 0.0055
Death 9.3% 14.7% -5.4

D90 [6.4;12.2] [11.1;18.2]  [-9.9;-0.8]  0.02
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Cumulative incidence of intubation
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— Hydrocortisone ---- Placebo

o

N

o
1

0.151

0.101 P

0.051
HR=0.87 [0.57 ; 1.34]

o

o

o
1

Cumulative incidence of nosocomial infection

0 7 14 21 28
Days from randomization

N at risk
Hydrocortisone 400 150 53 17 6
Placebo 395 193 63 27 10

€

HC Placebo
(n=400) (n=395)

35.5 20.5
115 : 57.5] | [9.4:48.5] | 0-0992

COMPREHENSIVE

SEPSIS CENTER

Pitre ICM 2025



/) COMPREHENSIVE
@ SEPSIS CENTER

Hydrocortisone plus fludrocortisone for community acquired @+k ®
pneumonia-related septic shock: a subgroup analysis of the
APROCCHSS phase 3 randomised trial

Nicholas Heming, Alain Renault, Emmanuelle Kuperminc, Christian Brun-Buisson, Bruno Megarbane, Jean-Pierre Quenot, Shidasp Siami,

1.0+ —— Hydrocortisone plus
. 0.9 fludrocortisone
Odds ratio (95% Cl) — Placebo
0-8
Community acquired pneumonia 2 074
3
No = 0-95 (0.70-1-29) 3 0-6
Yes S 0-60 (0-43-0-83) T:-.;L 05
All —_— 0-77 (0-61-0-96) % 0-4+
| | | | | @ 037
0-4 0-6 0-8 1.0 12 14 0.2
. . . ) 917 Hazard ratio 0-68 (95% Cl 0-53-0-88)
Figure 1: Forest plot of corticosteroid effects across subgroups with or 0 : | |
without community acquired pneumonia 0 30 60 90
Odds ratio and 95% Cl for 90-day all-cause mortality in the whole population Number at risk Time (days)
and in the subgroups with or without community acquired pneumonia. There Hydrocortisoneplus 283 198 183 175
was a significant statistical heterogeneity in corticosteroid effects on 90-day fludrocortisone
mortality across subgroups with or without community acquired pneumonia Placebo 279 162 4 136

(multiplicative interaction p=0-046 and additive interaction p=0-046).
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Previous studies Identification of new studies via databases and registers

= Studies included in previous version of Records removed before screening:
2 review (n = 15) Records identified from: Duplicate records (n = 309)
;g Reports of studies included in previous Databases (n =3) Records marked as ineligible by automation
= version of review Registers (n= 1) tools (n =0)
ﬁ (n=0) Records removed for other reasons (n = 0)
Y
Records screened . Records excluded
(n=2,112) o (n =2,056)
Y
E Reports soughtfor retrieval Reports not retrieved
o (n = 586) o (n =0)
h
3
Y Reports excluded:
Reports assessed for eligibility . Mota RCT (n = 42)
(n = 586) o Wrong population (n= 10)
Wrong intervention (n= 4)
Y
New studies included in review
(n=2)
Reports of new included studies
(n=0)
=]
: 1
=
2
= Total studies included in review
. (n=17)
o Reports of total included studies
(n=0)

Pitre ICM 2025



Corticosteroids Usual care Risk ratio Weight

Study Yes No Yes No with 95% CI (%)

Less severe

Wittermans* et al. 2021 1 125 2 117 = 0.47[0.04, 514] 1.07 e COMPREHENSIVE

McHardy and Schonell et al. 1972 3 37 9 77 —a— 0.72[0.20, 2.51] 3.51 = SEPSIS CENTER

Meijvis et al. 2011 9 142 11 142 —— 0.83[0.35, 1.94] 6.55

Snijders* et al. 2010 1 60 1 58 - 0.97 [0.06, 15.11] 0.81

IMPROVe-GAP 63 301 57 320 [t 1.14[0.82, 1.59] 18.06

Wagner et a. 1956 1 51 1 60 1.17 [0.08, 18.30] 0.82

STEP 16 376 13 380 —_— 1.23[0.60, 2.53] 8.36

Heterogeneity: T° = 0.00, I’ = 0.00%, H’> = 1.00 3 1.08[0.83, 1.42]

Test of 6, = 6,;: Q(6) = 1.51, p = 0.96

Testof ©=0:z=0.57,p=0.57

More severe

Confalonieri et al. 2005 0 23 8 15 0.06 [0.00, 0.96] 0.79

Nafae et al. 2013 4 56 6 14 — - 0.22[0.07, 0.71] 4.00

Sabry et al. 2011 2 38 6 34 - 0.33[0.07, 1.55] 2.43

. Marik et al. 1993 1 13 3 13 0.38[0.04, 3.26] 1.31

Mortallty El-Ghamrawy et al. 2006 3 14 6 11 — 0.50[0.15, 1.68] 3.71

CAPE COD 25 375 47 348 . 3 0.53[0.33, 0.84] 13.81

Wittermans et al. 2021 3 74 5 74 —a 0.62[0.15, 2.49] 2.89

Torres et al. 2015 6 55 9 50 —— 0.64[0.24, 1.70] 5.37

ESCAPe 47 250 50 237 — 0.91[0.63, 1.31] 16.88

Snijders et al. 2010 5 43 5 40 —- 0.94[0.29, 3.02] 3.93

Fernandez Serrano et al. 2011 1 22 1 21 0.96 [ 0.06, 14.37] 0.84

Gang et al. 2016 6 29 6 29 — 1.00[0.36, 2.80] 4.87

Heterogeneity: T° = 0.06, I = 20.19%, H® = 1.25 X3 0.62[0.45, 0.85]

Test of 8, = 8;: Q(11) = 12.40, p = 0.33

Testof 8=0:z=-2.96, p=0.00

Overall ® 0.75[0.59, 0.97]

Heterogeneity: 7° = 0.08, I’ = 25.97%, H* = 1.35
Test of 8, = 8;: Q(18) = 20.70, p = 0.29

Testof 0=0:z=-2.19, p=0.03 Favors treatment

Test of group differences: Qy(1) = 6.85, p = 0.01
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Corticosteroids Usual care Risk ratio Weight

Study Yes No Yes No with 95% CI (%)
Icu @ COMPREHENSIVE
Confalonieri et al. 2005 0 23 8 15 0.06 [0.00, 0.96] 0.79
Sabry et al. 2011 2 38 6 34 — 0.33[0.07, 1.55] 2.43 SEPSIS CENTER
Marik et al. 1993 1 13 3 13 e 0.38[0.04, 3.26] 1.31
El-Ghamrawy et al. 2006 3 14 6 1 N I 0.50[0.15, 1.68] 3.71
CAPE COD 25 375 47 348 . 3 0.53[0.33, 0.84] 13.81
Torres et al. 2015 6 55 9 50 = 0.64[0.24, 1.70] 5.37
ESCAPe 47 250 50 237 : 0.91[0.63, 1.31] 16.88
Gang et al. 2016 6 29 6 29 1.00[0.36, 2.80] 4.87
Heterogeneity: T = 0.05, I’ = 21.37%, H = 1.27 ¢ 0.65[0.47, 0.92]
Test of 6, = 8;: Q(7) = 8.44, p = 0.30
Testof 0 =0:z=-2.47, p=0.01

Mortality
Non-ICU
Wittermans* et al. 2021 1 125 2 117 —————a———  047[0.04, 514] 1.07
Wittermans et al. 2021 3 74 5 74 —— 0.62[0.15, 2.49] 2.89
McHardy and Schonell et al. 1972 3 37 9 77 — - 0.72[0.20, 2.51] 3.51
Meijvis et al. 2011 9 142 11 142 i 0.83[0.35, 1.94] 6.55
Snijders et al. 2010 5 43 5 40 0.94[0.29, 3.02] 3.93
Fernandez Serrano et al. 2011 1 22 1 21 0.96[0.06, 14.37] 0.84
Snijders* et al. 2010 1 60 1 58 0.97[0.06, 15.11] 0.81
IMPROVe-GAP 63 301 57 320 114[0.82, 1.59] 18.06
STEP 16 376 13 380 % 1.23[0.60, 2.53] 8.36

]

Heterogeneity: T = 0.00, I’ = 0.00%, H’ = 1.00
Test of 6, = 8, Q(8) = 2.15, p = 0.98
Testof 8=0:z=0.38,p=0.70

1.05[0.81, 1.36

Overall ¢ 0.80[0.63, 1.02]
Heterogeneity: 1° = 0.04, I> = 20.27%, H> = 1.25
Test of 8; = 8; Q(16) = 15.61, p = 0.48
Testof®=0:.z=-1.80, p=0.07

Test of group differences: Q,(1) = 4.81, p=0.03

1256 132 14 2 Pitre ICM 2025
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Corticosteroids Usual care Risk ratio Weight
Study Yes No Yes No with 95% CI (%)

Dexamethasone
Wittermans™ et al. 2021 125 2 117 047[ 004, 5.14)] 1.07 COMPREHENSIVE

i /
Wittermans et al. 2021 Z 74 5 74 — . 062[0.15, 2.49] 2.89 y SEPSIS CENTER

Meijvis et al. 2011 142 11 142 083[035, 194] 655
Heterogeneity: 7° = 0.00, I° = 0.00%, H® = 1.00 t 0.73[0.37, 1.47]

Test of 6, = 6, Q(2) = 0.27, p = 0.87
Testof 8 =0: z=-0.87, p =038

Hydrocortisone

Confalonieri et al. 2005 o 23 8 15 006[000, 096] 079
Nafae et al. 2013 4 56 6 14 — - 022[0.07, 071] 4.00
Sabry et al. 2011 2 38 6 34 - 0.33[0.07, 155] 243
Marik et al. 1993 1 13 3 13 0.38[0.04, 3.26] 1.31
El-Ghamrawy et al. 2006 3 14 6 11 —_— 050[015, 168] 371
CAPE COD 25 375 47 348 E B 053[0.33, 084] 1381
Wagner et a. 1956 1 51 1 60 1.17[0.08, 18.30] 0.82
Heterogeneity: 7~ = 0.00, I = 0.00%, H® = 1.00 > 0.45[0.31, 0.65]

Test of 6, = 8; Q(6) = 4.55, p = 0.60

Testof 8 =0:z=-4.15, p = 0.00

Methylprednisolone

Torres et al. 2015 6 55 9 50 - 064[024, 170] 537
ESCAPe 47 250 50 237 ? 091[063, 1.31] 1688
Fernandez Serrano et al. 2011 1 22 1 21 096 [ 0.06, 14.37] 0.84
Gang et al. 2016 6 29 6 29 1.00[0.36, 280] 487
Heterogeneity: T°- = 0.00, I° = 0.00%, H> = 1.00 088[064, 1.22]

Testof 6: = 6;: Q(3) = 0.49, p = 0.92

Testof ©=0: z=-0.76, p = 0.45

Prednisolone

McHardy and Schonell et al. 1972 3 37 9 i 47 4 0.72[0.20, 2.51] 3.51
Snijders et al. 2010 5 43 5 40 094[029, 302 393
Snijders* et al. 2010 1 60 1 58 -lr 097[0.06, 1511] 0.81
IMPROVe-GAP 63 301 57 320 1.14[0.82, 1.59] 18.06
STEP 16 376 13 380 % 1.23[060, 253] 836
Heterogeneity: T~ = 0.00, I° = 0.00%, H- = 1.00 1.12[0.84, 1.48]

Testof ©6,= 6, Q(4) =067, p =095

Testof =0 z=0.77,p =044

Overall L3 0.75[0.59, 0.97]

Heterogeneity: T = 0.06, ® = 25 97%, H° =135
Testof 6, = 6;: Q(18) = 20.70, p = 0.29
Testof ©=0:z=-2.19, p=0.03

Test of group differences: Q=(3) = 14.72, p = 0.00

e WS : A Pitre ICM 2025
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Relative risk
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0 20 40 120
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Figure 4 Dose-response curve. The curved purple line represents the non-linear dose-response relationship, and the purple ribbons repre-
sent 95% confidence intervals (95% CI). The yellow linear line represents the linear dose-response relationship, and the ribbons represent
95% CL
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(C"; COMPREHENSIVE
Corticosteroids Usual care Risk ratio Weight s E PSI S C E N T E R

Study Yes No Yes No with 95% CI (%)
Less severe

STEP 1 391 6 387 0.17[0.02, 1.38] 1.75
Snijders et al. 2010 3101 4 105 ——=——  0.79[0.18,343] 3.59
IMPROVe-GAP 4 360 3 374 ——=———138[0.29, 6.65] 3.16
Heterogeneity: T = 0.00, I' = 0.00%, H* = 1.00 -~ 0.70[0.27, 1.84]

Testof 6, =6;: Q(2)=2.51,p=0.29
Testof6=0:z2=-0.72, p = 0.47

More severe

Fernandez Serrano et al. 2011 1 2 5 17 0.19[0.02, 1.51] 1.83

Need for IMV Confalonieri et al. 2005 6 17 15 8 — - 0.40[0.19, 0.85] 13.86
Nafae et al. 2013 8 5 5 15 — 0.53[0.20, 1.44] 7.85

Torres et al. 2015 5 5 9 50 — 0.54[0.19, 1.51] 7.30

2 (RN -
. 3
<

Marik et al. 1993 12 4 12 ——  0.57[0.12, 266] 3.29
CAPE COD 40 360 65 330 0.61[0.42, 0.88] 57.37
Heterogeneity: 1 = 0.00, I = 0.00%, H* = 1.00 0.54[0.41, 0.73]

Test of 6, = 6: Q(5) = 1.98, p = 0.85
Testof 6=0:z=-4.08, p=0.00

Overall L 4 0.56 [ 0.42, 0.74]
Heterogeneity: T = 0.00, I = 0.00%, H* = 1.00
Test of 6, = 0: Q(8) =4.75,p = 0.78

Testof 6=0:z=-4.11,p=0.00

Test of group differences: Qu(1) = 0.26, p = 0.61

132 1/8 1/2 2
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G COMPREHENSIVE
Corticosteroids Usual care Risk ratio Weight C’ SE PSl S CE NTER

Study Yes No Yes No with 95% CI (%)
Less severe

STEP 13 379 14 379 - 0.93[0.44, 1.95] 10.66
Mikami et al. 2007 0 15 0 16 1.06 [0.02, 50.43] 0.43
Meijvis et al. 2011 7 144 5 148 — - 1.42[0.46, 4.37] 4.85
Snijders et al. 2010 10 94 4 105 —a— 2.62[0.85 8.09] 4.83
Heterogeneity: ° = 0.04, I = 10.22%, H” = 1.11 <> 1.33[0.74, 2.40]

Testof 6, = 6;: Q(3) = 2.30, p = 0.51
Testof 6=0:z=0.95p=0.34

Risk for More severe
Secondary Confalonieri et al. 2005 0 23 4 19 0.11[0.01, 1.95] 0.77
. CAPE COD 39 361 44 351 B 0.88[0.58, 1.32] 29.74
Infections Gang et al. 2016 15 14 16 13 - 0.94[0.58, 1.52] 22.84
ESCAPe 38 249 27 270 ] 1.46[0.91, 2.32] 24.07
El-Ghamrawy et al. 2006 2 15 1 16 2.00[0.20, 20.04] 1.19
Torres et al. 2015 1 60 0 59 2.90[0.12, 69.87] 0.63
Heterogeneity: T° = 0.02, I = 14.51%, H* = 1.17 L 2 1.05[0.77, 1.41]
Test of 6, = 8;: Q(5) = 5.92, p = 0.31
Testof 6=0:2z=0.29, p=0.77
Overall * 1.09[0.85, 1.41]
Heterogeneity: T = 0.01, I = 7.16%, H* = 1.08
Test of 6, = B: Q(9) = 8.75, p = 0.46
Testof6=0:z=0.70,p=0.48
Test of group differences: Qu(1) = 0.51, p = 0.47
1128 18 2 32
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Observed mortality reduction (%)

G

Subgroup

o

size

Harm Benefit

A

—— Subgroup that would have been advised against corticosteroid
treatment by CRP decision threshold

—— Subgroup that would have been advised for corticosteroid
treatment by CRP decision threshold

- - - - Externally validated decision threshold

204 mg/L

L L ] 1 ] 1 L 1

o 50 1(')0 1%0 ZCI)O 2%0 3(l)0 3%0 4(l}0

CRP decision threshold (mg/L)
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French Guidelines

The 2025 guidelines

- In non-severe (outpatient or hospitalized) CAP, the addition of
corticosteroids is not recommended (Grade A-2).

- In severe (hospitalized in critical care) CAP, the addition of hydro-
cortisone hemisuccinate started during the first 24 h following
the onset of severity signs is recommended, except in cases of
myelosuppression, aspiration pneumonia, or influenza etiology.
The initial dose is 200 mg per day, with reevaluation on the 4th
day to determine dose tapering and a total duration ranging from

8 to 14 days (Grade A-1).

Dinh Res Med Res, 2025



SCCM Guidelines

W

2024 FOCUSED UPDATE Society of £§

Critical Care Medicine
The Intensive Care Professionalls

Guidelines on Use of Corticosteroids in Sepsis, Acute Respiratory
Distress Syndrome, and Community Acquired Pneumonia

SYMBOL KEY: Strength of Recommendation Certainty of Evidence Thia infographic viaualizea resulta of a focusad
Su-ang.Recommemimim Flor: 1 Very Low: O OO update to guidelines previously issued in 2008 and
Conditional Recommendation For: P Low: B OO 2017 by the Society of Critical Care Medicine and
Conditional Recommendation Against: J7? Moderate: E L O the European Society of Intensive Care Medicine.
Strong Recommendation Against: 1 High: & B B B

¥E  Scan or click the QR code to
#  access the 2024 Focused Update
POPULATION: Acutely lll Adult Patients Requiring Hospitalization A  Guidelines Executive Summary.

(Specific recommendations for pediatric patients are not made.)

Strong Recommendation For

. . 3A. We recommend administering
Community Acquired . ids 1o adult pai
Pneumonia (CAP) c'on!costel:o s to adul pat!ents
Moderate Certainty of Evidence hospitalized with severe bacterial CAP.*
DDO
No Recommendation Made 3B. We make no recommendation
For explanation, see Full 2024 Focused for administering corticosieroids for adult patients
Update Guidelines linked below. hospitalized with less severe bacterial CAP*

*Scan or click the QR code for the Full 2024 Focused Update Guidelines to learn more about:

= Severe CAP definitions = Common corticosteroid regimens = Recommendation rationales, evidence summaries,
and special considerations

} COMPREHENSIVE
(@. SEPSIS CENTER

Chaudury CCM, 2024



Conclusions

» Corticosteroids probably improve short and mid-
term all-cause mortality in adults with CAP

» Corticosteroids effects on mortality are probably
more marked in ICU patients with CAP

» Corticosteroids probably hasten clinical cure,
resolution of shock, respiratory failure and of
multiple organ failures, and prevent ICU
admission

€
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