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• Over activity of transcription factors NF-kB vs Glucocorticoid alpha receptor  (G-
GRα) complex

• Cytokines TNF-a, IL-1b, and other mediators directly transcribed by the activated 
transcription factors NF-kB – pro inflammatory markers

• The host defense response peripheral pathways—inflammation, coagulation, and 
tissue repair—that affect tissue level changes

glycocalyx

https://doi.org/10.1023/A:1009870524359                           https://doi.org/10.1186%2F2110-5820-1-7

https://doi.org/10.1023/A:1009870524359


• Pro-inflammatory mediators recruit the HPA axis to counter-regulate 

inflammation through the synthesis of the stress hormone cortisol

• There is increase in cortisol after administration of exogenous corticosteroid

• Increased cortisol promotes hemodynamic stability by increasing  MAP &  

SVR and modifies CVS response to inflammation

• Suppressed IL-6 , IL-8 and other pro-inflammatory mediators  

• Decreases overwhelming increase in  anti inflammatory  mediators

• The effect on T cells, monocytes, Th1 – Th2 interaction/switching -  complex

Protection from overshooting inflammatory response vs possible aggravated 

immune – suppression 

https://doi.org/10.1164/rccm.200205-446OC    AJRCCM 2002

https://doi.org/10.1164/rccm.200205-446OC


• Multicenter, double-blind, RCT, severe CAP (not influenza),ICU, 

• Hcort within 24hrs (200mg for 4/7 days taper to 8-14days) vs placebo (1:1)

• To taper :  SOFA, p/f>200, spontaneous breathing, discharge from ICU- D14

• N=795 , stopped after 2nd interim analysis (stopped during COVID)

• Pneumonia : MV/ NRBM or HFNC (p/f<300+fio2 50%)/ PSI – 5 

• Exclusion : shock at time of inclusion, fungal/TB/cystic fibrosis/ steroids 

at baseline / influenza / immune- suppressed 

Dequin PF et.al.,Hydrocortisone in Severe Community-Acquired Pneumonia. N Engl J Med. 2023 May 25;388(21







• 1st analysis : On day 28, death occurred in 11 out of 196 patients (5.6%; 95% CI, 2.4 

to 8.8) in the hydrocortisone group and in 27 out of 202 patients (13.4%; 95% CI, 

8.7 to 18.1) in the placebo group (crude difference -7.8%; 95% CI -13.4 to -2.1; 

p=0.0085)

• In the second interim analysis, the DSMB recommended to definitively stop the 

inclusions, considering 

 1st  that the inclusion of the last 400 planned patients would most likely not 

change the results,

        2nd  that it became ethically unacceptable to continue to include in the placebo 

group,

        3rd  that the prolonged suspension of the inclusions due to the COVID-19 

pandemic would probably complicate the resumption of inclusions





• Did not achieve the target sample as terminated early

• Screened 6000 patients , maintained robust inclusion criteria

• Benefit in mortality, intubation, vasopressor requirement with no increase in 

severe side effects / HAP / VAP / BSI

• Expected mortality of 27%  in placebo but actual of 11%

• Early hydrocortisone beneficial in severe CAP

• Structural lung disease patients ??

• Etiological organisms in 47% 

• CRP levels stratification & survival sub group analysis has not been provided

• Severity wise mortality sub group analysis ?



• Multicenter, double-blind, RCT,  2012-16, veterans only, admitted to ICU 

• CAP / HCAP – 4-5days after admission to ICU/intermediate care 

• ATS – IDSA – one major or 3 minor criteria

• MPS infusion : 40mg D1-7, 20 mg D8–14, 12 mg D15–17 , 4 mg D18–20

• Study terminated due to low recruitment, target was to show 7% mortality 

difference (28% placebo  vs 21%MPS) (n-584, target 1400, screened 4K)

• Median time to initiate treatment after hospitalization :  40hrs

• No difference in short term / long term mortality or side effect profile

Meduri Guetal.,; ESCAPe Study Group. Low-dose methylprednisolone treatment in critically ill patients with severe community-acquired 
pneumonia. Intensive Care Med. 2022 Aug;48





no significant difference in 60-day 
mortality (16%(MPS) vs. 18%; 
p=0.61)

similar 180-day mortality (21% vs. 
24%; OR 0.86; 95% CI 0.58–1.29; 
p=1.00)

no significant differences between 
the treatment groups in 
development of vasopressor-
dependent shock, development of 
ARDS, MV-free days up to days 8 or 
28, duration of ICU/hospital stay

participants who required MV at 
randomization, there was a 3-day 
reduction in median duration of MV 
(median 4 vs. 7 days; hazard ratio 
(HR) 1.44; 95% CI 1.04–1.99;
p=0.21)



• Did not achieve the target sample (target 1400)

• HCAP (34%) patients included, 10% patients had influenza

• No increase in side effect profile & no mortality difference

• Delayed initiation of steroids – 40 hrs

• Sub set of patients in shock at the time of inclusion – 15%

• Structural lung disease patients ??

• Severity wise mortality sub group analysis is not yet provided

• CRP stratification and mortality analysis is yet to come



• Severe CAP by modified ATS/ PSI -5 and CRP > 150mg/L, no influenza

• IV MPS 0.5mg/kg BD vs placebo x 5days, started within 36 hours

• 35% treatment failure in placebo group and 20% decrease by steroids

• Early treatment failure was defined as clinical deterioration within 72 hours of 

treatment (included development of shock, need for invasive mechanical 

ventilation not present at baseline, or death).

• Late treatment failure was defined as radiographic progression (increase of 

≥50% of pulmonary infiltrates), persistence of severe respiratory failure (ratio 

of PaO2/FiO2<200 mm Hg, with respiratory rate ≥30 breaths/min in patients 

not intubated), / shock / MV / death

Torres A etal., Effect of corticosteroids on treatment failure among hospitalized patients with severe community-acquired pneumonia and 
high inflammatory response: a randomized clinical trial. JAMA. 2015 Feb 17;







• Completed their target size, Steroid use within 36 hrs

• They assumed that reduced  treatment failure should reduce mortality as 

in their previous studies they saw 25% mortality in treatment failure cases

• 1st hr Abx in 20-30% patients , within 4 hrs in 75- 80% patients

• Late treatment failure decreased with steroids , radiographic progression

• Although 18% reduction in treatment failure but no mortality benefit

• Included patients with CRP levels > 150mg/L



Dequin 
2023

795 patients 
Severe CAP

Hydrocortiso
ne 
200mg/day 
for D8/D14

Mortality D28, 
6.2% vs 11.9% 
(absolute difference -5.6 % 
points, 95% CI , -9.6 to -
1.7)
P=0.006

NNT = 18 to 
prevent 1 
death at D28

Meduri 
2022

584 severe 
CAP
veterans

MPS 
40mg/day for 
7 days → 
taper till D20

Mortality at D60 no 
difference , but no increase 
in side effect   profile

NNT = 50 to 
prevent 1 
death at D60

Torres 
2015

120 severe 
CAP + CRP > 
150mg/dl

MPS iv 
0.5mg/kg BD 
for 5 days

Treatment failure 13% vs 
31% (P=0.02)

NNT = 6 to 
prevent 1 
treatment 
failure



• Included RCTs with severe CAP and oral/iv steroids 

• PSI 4/5, ATS IDSA, CURB - 65>2, BTS , development of respiratory failure by P/F < 

300  or ICU admission. 

• 9 double blind RCT + one open label, 5 HCS, DXM 1, MPS 3 , PS 1 trial

• Total patients – 1962

• Hydrocortisone was found superior to other steroids in terms of mortality benefit , 

reduction in mechanical ventilation, ARDS, shock and duration of stay in the ICU

• Hydrocortisone beneficial in severe CAP patients 

• No statistically significant increase in side effect profile

doi: 10.1136/bmjresp-2023-002141



• All steroids : 30% lower rate of all-cause mortality compared with placebo (RR, 
0.70 (95% CI 0.54 to 0.90)

• Hydrocortisone : 50% lower mortality risk as compared with placebo (RR, 0.48 
(95% CI 0.32 to 0.72)

Effect of corticosteroids on all cause mortality



Mechanical ventilation

ARDS

Risk of shock

ICU stay



Sensitivity analysis with studies that excluded 
patients with sepsis or septic shock.

Sensitivity analysis after exclusion of 
studies that only included patients 
admitted to the ICU





• 46 patients with severe CAP , who were not immune suppressed, no 

HAP/VAP, disease with corticosteroid requirement >0.5mg/kg/day , GI 

bleed, isolation of Candida sp from multiple sites

• Did not exclude patients on vasopressor requirement (n = 1 vs 2)

• End points : PaO2/FiO2 > 300 or improvement by >100, incidence of septic 

shock or  MODS by day 8 ,  hospital mortality

• 200 mg hydrocort bolus f/b 10mg/hr x 7 days

Confalonieri M,et al. Hydrocortisone infusion for severe community-acquired pneumonia: a 
preliminary randomized study. http://dx.doi.org/10.1164/rccm.200406-808OC



hydrocort

placebo



• 304 patients with CAP (non immune suppressed) , CRP >15 mg/L, PSI score 

of 100 avg , PSI 4/5 (53% vs 42 % in placebo) , 13% COPD

• Could isolate microbe in 55% patients (streptococcus, coxiella, legionella)

• Dexamethasone 5mg OD x 4 days within 12 hrs vs placebo (1st antibiotic )

Meijvis SC, etal., Lancet. 2011 doi: 10.1016/S0140-6736(11)60607-7

Excluded patients who 
required direct ICU admission





• 412 Immuno competent patients with CAP (39% severe CAP) were 

randomized to oral dexamethasone 6mg OD vs placebo for 4 days

• Started steroids within 24 hrs of admission (antibiotics f/b steroids)

• LOS  was calculated as 0.5 day, target was that decrease in LOS by 1 day in 

CAP and 2 days in severe CAP by administration of dexamethasone

• LOS was calculated from admission to discharge/death/ICU shifting

• Active smoker 20-23%, COPD around 20% in each group

• This study terminated early due to slow recruitment (target n-600)

Wittermans 2021  DOI: 10.1183/13993003.02535-2020



In the dexamethasone group hyperglycemia (14 (7%) versus 1 (1%); p=0.001)



• Placebo vs  prednisolone 50mg x 7 days in immune-competent CAP patients and 

time to clinical stability, steroids started within 24 hrs. 

• Time to attain stable physiological parameters  for >24hrs

• N- 800 :  Age 73 yrs, PSI 4/5 (47-52% ), COPD in 15-19%, DM in 20% 

• Microbiological identification in only 23% of the population (12% streptococcus, 2-

4% influenza, 6-7% other viruses)

• Primary endpoint was met with statistically significant decrease in LOS

• Decreased days of antibiotic use , hospital stay at the cost of initial hyperglycemia 

• Underpowered to assess mortality difference

blum 2021 lancet   doi: 10.1016/S0140-6736(14)62447-8. Epub 2015 Jan 19. PMID: 25608756.



Increased incidence of 
hyperglycemia (19vs 
11%) in hospital stay 
initially  had normalised 
within 1 month after 
dicsharge

CRP levels lower 
D3,D5,D7 in 
prednisolone group, 
PCT levels not 
different, data not 
revealed



• Outcome until 180 days after adjunct prednisone or placebo in CAP

Blum et al. BMC Pulmonary Medicine (2023) 23:500 https://doi.org/10.1186/s12890-023-02794-w

Subgroup analysis for 
mortality as per PSI, 
CRP, COPD, Age or 
microbiological 
etiology did not 
reveal any significant 
difference between 
the two groups



Confalonieri 
2005 

46 
severe 
CAP 

Hydrocort 10mg/hr 
infusion for 7 days , 
trial suspended after 
interim analysis

MODS score 0.3 ± 0.5 
in steroids vs 1 ± 0.9 
(P=0.003)
Delayed shock and 
mortality improved 
substantially

NNT = 3 to 
prevent 1 
death at 
D28

Meijvis 2011 304 CAP Dexa 5 mg iv bolus 
for 3 days 

Median length of 
hospital stay 
decreased by 1 day 
6.5 vs 7.5 (P=0.048)

NNT 90 to 
prevent 1 
death at 
D 30

Blum 2021 785 CAP Prednisolone 50 mg/ 
day for 7 days 

Median Time to 
clinical stability 3 days 
vs 4.4 days (HR 1.33 
95% CI 1.15-1.50 
P <0.001)

NNH 129 to 
cause 1 
death at 30 
days



•  15 RCTs (n = 3252 ), 6 trials hydrocortisone , mortality outcome at 30 days

• + effects on  ICU / hospital stay, shock, mechanical ventilation

Cheema HA etal., Efficacy and safety of corticosteroids for the treatment of community-acquired pneumonia: A systematic review and meta-
analysis of randomized controlled trials. J Crit Care. 2024



Hydrocortisone 
vs other 
steroids

Severity of CAP



What the guidelines say



2024 Focused Update: Guidelines on Use of Corticosteroids in Sepsis, Acute Respiratory Distress Syndrome, and Community-Acquired 
Pneumonia. Critical Care Medicine 52(5):p e219-e233, May 2024. | DOI: 10.1097/CCM.0000000000006172





DEXA ARDS

• ARDS with p/f <200, PEEP 10, FiO2 0.5, non immune suppressed

• Dexamethasone 20 x 5days → 10mg x 5 days (<30hrs of onset of ARDS)

• Pneumonia: 50%,  Sepsis: 25%, p/f ratio 100-200 in 85% patients

• Ventilator-free days in the dexamethasone group(between-group 

difference 4·8 days [95% CI 2·57 to 7·03]; p<0·0001)

• ICU mortality 19% vs 31%

• At 60 days, 29 (21%) patients in the dexamethasone group and 50 (36%) 

patients in the control group had died (between-group difference -15·3% 

[-25·9 to -4·9]; p=0·0047)

• Hyperglycaemia in the ICU (105 [76%] dexamethasone group vs 97 [70%]

Villar etal., lancet 2020 , https://doi.org/10.1016/s2213-2600(19)30417-5



Carry home message

• Steroids may have some role in CAP, more so in severe CAP

• No evidence to use in immune-compromised,  cystic fibrosis, fungal 

infections , HAP / VAP without certain indications

• Background illness requiring steroids like COPD / auto immune diseases 

should continue steroids as per recommendations for the underlying co-

morbidity

• No evidence / study to classify benefit/harm in terms of bacteria isolated

• There is budding evidence that early steroid use may offer mortality 

benefit, better treatment response, early weaning, decreased ICU stay and 

decrease in occurrence of shock / MV 



• Little evidence to show increase in side effects except possible 

hyperglycaemia.

• Increased GI bleed  / secondary infections with steroid use is debatable as 

the results in different  trials are conflicting

• Hydrocortisone till now has an upper edge vs other steroids for the 

desired results

• Preferable to use longer duration of steroids (- 7 days)

• No clear biomarker has been still found to be helpful to select intervention

• Exact group of patients in which it will be helpful needs more studies



How can we use it

• Adult patient 

• Severe CAP (PSI 4/5, CURB 65 > 3 , ATS IDSA )

• ICU admission

• Early antibiotic followed by steroids,  preferable within 1st 24 hrs

• Hydrocortisone for > 7 days

• Definitely not to use in patients who are immune suppressed , risk of 

fungal pneumonia , influenza , TB , HAP / VAP

• Definitely use in  septic shock patients with our same protocol 
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