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Supplemental Table 1. Literature search strategy  

 

 

 

Capital letters represent MeSH or Emtree exploded terms. All Fields search was conducted using PubMed, Embase, Web of Science and 
title/abstract/keyword search was conducted using Scopus and Cochrane database.  

  

 Embase 
Scopus, Web of Science, Pubmed,  

Cochrane Reviews 

Search 
Set   

1 
COMMUNITY-ACQUIRED PNEUMONIA or community acquired 

pneumonia or cap 
community-acquired pneumonia or cap 

2 

CORTICOSTEROIDS or glucocorticoids or adrenal cortex hormones 
or systemic corticosteroids or inhaled corticosteroids or oral 

corticosteroids or intravenous corticosteroids or hydrocortisone or 
dexamethasone or prednisolone or methylprednisolone 

corticosteroids or glucocorticoids or adrenal cortex hormones or 
systemic corticosteroids or inhaled corticosteroids or oral 

corticosteroids or intravenous corticosteroids or hydrocortisone or 

3 
treatment or therapy or management or outcome or mortality or 

complications 

treatment or therapy or management or outcome or mortality or 
complications 

 

 Sets 1 to 3 are combined with ñANDò 
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Supplemental Table 2. Definition of severe community-acquired pneumonia 

Definition Criteria 

Pneumonia Severity Index score  IV or V 

CURB-65 (Confusion, blood Urea nitrogen, Respiratory rate, Blood pressure, and 
age 65 or older) Score greater than 2 

Infectious Diseases Society of America (IDSA) and the American Thoracic 
Society (ATS) criteria 

Fulfillment of one major or three minor criteria 

British Thoracic Society criteria Score greater than 3 

Others 
Development of respiratory failure defined by a PaO2/ FiO2 < 300 or 
admission to the ICU 
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Supplemental Table 3. Inclusion and exclusion criteria of meta-analysis 

 

Inclusion criteria Exclusion criteria 

Randomized controlled trials that investigated the effectiveness of 
intravenous or oral corticosteroid therapy in adults hospitalized for severe 
CAP 
 
Corticosteroids included hydrocortisone, prednisolone, methylprednisolone, 
and dexamethasone 
 
Studies were required to report on at least one of the following outcomes: 
all-cause mortality, need for mechanical ventilation, or development of 
serious complications of CAP or adverse events commonly associated with 
corticosteroids.  

Studies that focused on specific pneumonia populations: 
(a) Ventilator-associated pneumonia 
(b) Aspiration pneumonia 
(c) Pneumocystis jirovecii pneumonia 
(d) Chronic obstructive pulmonary disease 
(e) Diabetes mellitus 
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Supplemental Table 4. Time of enrolment and Inclusion and exclusion criteria of included studies 

Author, Year, Country Time of Enrollment Inclusion criteria  Exclusion criteria  

Marik 1993 
USA 

Did not report Severe CAP met Ó 3 BTS criteria of severe pneumonia and 
was admitted to the ICU before receiving antibiotic therapy 
BTS criteria of severe pneumonia: 
a. RR > 30/min 
b. Diastolic B.P < 60 mm Hg 
c. Confusion 
d. PaO2< 55 mm Hg with 21% FiO2  
e. WBC < 4 × 10

9
/L or > 30 × 10

9
/L  

f. serum urea > 7mmol/L  
g. platelet count < 140 × 10

9
/L  

h. radiographic evidence of multilobar involvement 

(A) Patients allergic to beta-lactam antibiotics  
(B) Patients with a malignancy or receiving immunosuppressive 

therapy  
(C) Patients with active TB or HIV Patients Ò 18 years or Ó 70 

years of age 

Confalonierial 2005 
Italy 

July 2000 - March 2003 Patients who were admitted to the ICU or RICU with clinical 
and radiographic evidence of pneumonia met two minor or one 
major 1993 ATS criterion for severe pneumonia as modified by 
Ewig and collaborators.  
Minor criteria included: 
a. RR ι 30 /min at admission 
b. PaO2: FiO2 ᾽ 250 
c. CXR showing bilateral involvement or multilobe involvement 
d. Systolic BP ᾽ 90 mm Hg; or diastolic BP ᾽60 mm Hg 
Major criteria included: 
a. Requirement of MV 
b. Increase in the size of opacities on CXR of Ó 50% at 48 h 
c. Requirement of vasopressors for Ó 4 h 
d. Serum creatinine Ó2 mg/dl 

(A) Nosocomial pneumonia 
(B) Severe immunosuppression 
(C) Acute burn injury 
(D) Pre-existing medical condition with a life expectancy ᾽ 3 

months 
(E) Pregnancy  
(F) Major GI bleeding ᾽ 3 months of the current hospitalization  
(G) Condition requiring ι 0.5 mg/kg/day of prednisone 

equivalent (i.e., acute asthma or COPD) 
(H) active GI bleeding event requiring transfusion of five units 

PRBC 
(I) Recovery of Candida spp. from multiple sites  
(J) Development of a condition requiring prolonged 

glucocorticoid administration such as exacerbation of COPD 
or asthma 

El Ghamrawy 2006 
Saudi Arabia 

Did not report  Aged Ó 18 years with severe CAP (A) Nosocomial pneumonia 
(B) Severe immunosuppression 
(C) Acute burn injury 
(D) Life expectancy < 3 months 
(E) Other condition requiring > 0.5 mg/kg prednisone equivalent 

Snijders 2010 
Netherlands 

August 2005 ï July 2008 1. Clinical symptoms suggestive of CAP:  
a. Cough (with or without sputum)  
b. Fever (38.5 ° C)  
c. Pleuritic chest pain 
d. Dyspnea 
2. New consolidations on CXR   
3. Age Ó 18 years 

(A) Severe immunosuppression (HIV, use of 
immunosuppressants) 

(B) Malignancy 
(C) Pregnancy or breastfeeding 
(D) Use of macrolides for more than 24 hours or use of 

prednisone 15 mg or more than 24 hours 
(E) Any condition requiring corticosteroids 
(F) any likely infection other than CAP 

Sabry 2011 July 2010 - January 2011 Presence of CAP, including two minor or one major 1998 ATS (A) Children 
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Egypt criterion for severe pneumonia which is modified in 2007 
Minor criteria included: 
a. RR > 30 bpm on admission  
b, PaO2: FiO2 < 250 
c. CXR showing bilateral involvement or multilobe involvement 
d. Systolic BP < 90 mm Hg; or diastolic BP < 60 mm Hg 
Major criteria included: 
a. Requirement of MV  

b. Increase in the size of opacities on the chest radiograph of ² 
50% at 48 hours  
c. Requirement of vasopressors > 4 hours  

d. Serum creatinine ² 2 mg/dl or more 

(B) Aspiration or HAP pneumonia 
(C) Discharge from hospital within the previous 14 days 
(D) Transferred from another hospital 
(E) Immunosuppressed patients 
(F) Chronic chest disease; TB, obstructive pneumonia; cystic 

fibrosis, bronchiectasis 
(G) Concomitant infections (e.g., sinusitis, urinary tract 

infections) 
(H) CHF 
(I) Chronic renal or hepatic disease 
(J) Acute burn injury 
(K) Malignancy 
(L) Pregnancy 
(M) Major GI bleeding within 3 months of the current 

hospitalization 
Ferrandez-Serrano 
2011 
Spain 

Unable to find 1. Aged Ó 18 years with extensive radiological consolidations 
(completely affecting at least two lobes) 
2. Respiratory failure (PaO2/ FiO2 < 300) 

(A) Age ᾽ 18 years, and ι 75 years 
(B) No written informed consent available 
(C) Known hypersensitivity to steroids 
(D) Steroid treatment in the previous 48 h 
(E) Need for steroid treatment for any reason (asthma, COPD, 

and so on) 
(F) Uncontrolled diabetes mellitus 
(G) Active peptic ulcer 
(H) Active mycobacterial or fungal infection 
(I) Reported severe immunosuppression 
(J) Hospital admission during the previous eight days 
(K) Empyema  
(L) Extrapulmonary septic manifestation 
(M) Present of shock  
(N) Premortem status 
(O) Aspiration pneumonia 
(P) Need for MV prior to inclusion in the study 

Torres 2015 
Spain 

June 2004 - February 2012 1. Aged Ó 18 years 
2. Clinical symptoms suggesting CAP (cough, fever, pleuritic 
chest pain, or dyspnea) 
3. New chest radiographic infiltrate 
4. Met severe CAP criteria (defined by modified ATS criteria or 
risk class V for PSI) 
5. CRP levels of greater than 150 mg/L at admission 

(A) Prior treatment with systemic corticosteroid  
(B) Nosocomial pneumonia 
(C) Reported severe immunosuppression (HIV, 

immunosuppressive conditions or medications) 
(D) Pre-existing medical condition with a life expectancy ᾽ 3 

months 
(E) Uncontrolled diabetes mellitus 
(F) Major GI bleeding within 3 months 
(G) Condition requiring acute treatment with greater than 1 

mg/kg/d of methylprednisolone or its equivalent 
(H) Patients with pandemic H1N1 influenza A pneumonia 
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Wittermans 2021 
(Santeon-CAP trial) 
Netherlands 

December 2012 - November 
2018 

Patients age Ó 18 years with presence of new opacities on 
chest radiography, and two of the following signs and 
symptoms: 
a. Cough with production of sputum 
b. Temp > 38,0 °C or < 36,0 °C 
c. Abnormalities at auscultation consistent with pneumonia 
d. C-reactive protein (CRP) >15 mg/L 
e. WBC count> 10×10

9
 or <4×109 cells/L, or > 10% of bands 

in leukocyte differentiation 
 
Non-severe CAP was defined as PSI class IïIII and severe 

CAP was defined as PSA class IV-V. 

(A) Patients with a congenital or acquired immunodeficiency.  
(B) Received chemotherapy < 6 weeks prior to emergency 

department presentation 
(C) Receiving corticosteroids or other immunosuppressive 

medication 6 weeks prior to emergency department 
presentation 

(D) Requiring direct admission to ICU at hospital presentation.  
(E) Known tropical worm infection 
(F) Pregnant or breastfeeding females 
(G) Intolerance for dexamethasone 
(H) Patients opting for palliative care, who did not receive active 

treatment for pneumonia 

Meduri 2022 
(ESCAPe Study) 
USA 

January 2012 - April 2016 
Adult patients presenting with a clinical diagnosis of severe 
CAP/HCAP and meeting > 1 major OR > 3 minor modified 
ATS/IDSA criteria for severe pneumonia, and requiring 
admission to ICU 
Major criteria included:  
a. Use of invasive or noninvasive mechanical ventilation  
b. Vasopressors for shock despite adequate fluid resuscitation 
c. Arterial pH < 7.30 
Minor criteria included: 
a. New onset of confusion or disorientation  
b. Hypothermia (core temperature Ò 36°C)  
c. Respiratory rate Ó 30 breaths/min  
d. Hypotension requiring aggressive fluid resuscitation  
e. Uremia (BUN Ó 20 mg/dL)  
f. PaO2: FiO2 ratio Ò 250 OR SaO2: FiO2 ratio Ò 250  
g. Leukopenia (WBC count <4000 cells/mm3)  
h. Platelet count < 100,000 cells/mm3 or > 400,000 cells/mm3 
i. Multilobar infiltrates 

(A) Multiple or high dose vasopressors treatment for > 2 h in 
patient that is adequately fluid-resuscitated OR WITH a CVP 
Ó 8 mm Hg for nonventilated patients and Ó 12 mm Hg for 
ventilated patients 

(B) Major GI bleeding requiring transfusion of Ó 5 units of PRBC 
within 3 months of current hospitalization 

(C) Any condition requiring 20 mg of prednisone Ó 14 days, over 
the last 3 months 

(D) COPD with acute exacerbation or other conditions requiring 
glucocorticoid treatment at hospital admission. Patients with 
short-term glucocorticoid use will not be excluded 

(E) Patients enrolled in another experimental protocol 
(F) Pregnant 
(G) Presence of post obstructive pneumonia or cystic fibrosis 
(H) Clinical history consistent with aspiration of gastric content 
(I) Active TB or fungal infection 
(J) Moribund patient or with recent (within 7 days) 

cardiopulmonary arrest, or with irreversible cessation of all 
brain function, or comfort measure status 

(K) Presence of pre-existing medical condition that is irreversible 
and expected to be fatal within 3 months 

(L) Patients with severe immunosuppression, neutropenia (less 
than 1000 neutrophils) not related to pneumonia, acute burn 
injury, or receiving immunosuppressive or cytotoxic therapy 
for any reason 

(M) Chronic severe impairment of cognition or judgment 
(N) The physician doesnôt feel the patient is a viable candidate 

for the study 
Dequin 2023 
France 

October 2015 ï March 2020 
1. Adult patients (Ó 18 years of age) admitted to ICU or 
intermediate care unit for severe CAP who are affiliated to 
social security scheme. The severity of pneumonia was 

(A) Patient treated by vasopressors for septic shock at the time 
of inclusion 

(B) Clinical history suggesting aspiration of gastric content 
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defined by the presence of at least one of four criteria:  
a. Initiation of MV (invasive or noninvasive) with a PEEP level 
of at least 5 cm of water 
b. Initiation of the administration of oxygen through a high flow 
nasal cannula with a PaO2: FiO2 < 300, with a FiO of 50% or 
more 
c. For patients wearing a nonrebreathing mask, an estimated 
PaO2: FiO2 ratio < 300, according to prespecified charts.  
d. PSI score > 130 (group V) 
2. Diagnosis of CAP during the 48 hours post-hospital 
admission. CAP diagnosed by at least two of the following: 
cough, purulent sputum, chest pain, dyspnea. 
3. Focal shadowing/infiltrate on chest X-ray or CT-scan. 
4. Patient already treated by antibiotics (at least one dose 
since admission to hospital). 
5. Study drug infusion initiated no longer than 24 hours post 
first severity criterion. 
6. Informed consent signed by the patient. 

(C) Patient treated by invasive mechanical ventilation within 14 
days before current hospital admission  

(D) Patient treated by antibiotics for a respiratory infection for 
more than seven days at the time of hospital admission 
(except if a pathogen resisting to this antibiotic is isolated) 

(E) History of cystic fibrosis 
(F) Post obstructive pneumonia 
(G) Patients in which rapid PCR-test is positive for flu 
(H) Active TB or fungal infection 
(I) Active viral hepatitis or active infection with herpes viruses 
(J) Myelosuppression 
(K) Decision of withholding MV or endotracheal intubation 
(L) Hypersensitivity to corticosteroid 
(M) Patient needing anti-inflammatory corticosteroids or 

substitutive hydrocortisone for any reason 
(N) Patients under treatment by more than 15 mg/d of 

prednisone (or equivalent) for more than 30 days 
(O) Patient already enrolled in another drug trial with mortality as 

an end-point 
(P) Pregnant or breastfeeding woman 
(Q) Patient under guardianship 

 

Abbreviations: ATS; American Thoracic Society, BP; Blood pressure, BTS; British Thoracic Society, BUN; Blood urea nitrogen, CAP; Community-acquired pneumonia, CHF; Chronic heart failure, 

COPD; Chronic obstructive pulmonary disease, CPR; C-reactive protein, CRD; Chronic Renal disease, CVP; Central venous pressure, CXR; Chest X-ray, DM; diabetes mellitus, FiO2; Fraction of 

inspired oxygen, GI; Gastrointestinal, HIV; Human-Immunodeficiency virus, HCAP; Healthcare-associated pneumonia, ICU; Intensive care unit, IV; Intra-venous, MV; Mechanical ventilation, NIPPV; 

Non-invasive positive pressure ventilation, PaO2; Partial pressure of oxygen, PEEP; positive end-expiratory pressure, PRBC; Packed red blood cells, PSI; Pulmonary Severity Index, RICU; 

Respiratory Intermediate Unit, RR; Respiratory rate, TB; Tuberculosis, and WBC; White blood cells. 
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Supplemental Table 5. Summary of risk of bias of included studies 

Trial (Study, Year) 

RoB arising 
from 

randomization 
process 

RoB due to 
deviations 
from the 
intended 

intervention 

RoB due to 
missing 
outcome 

data 

RoB in 
measurement 

of the 
outcome 

RoB in 
selection of 
the reported 

result 

Overall 
RoB 

Marik, 1993 
Some 

concerns 
Low Low 

Some 
concerns 

Low 
Some 

concerns 

Confalonierial, 2005 Low Low Low Low Low Low 

El Ghamrawy, 2006 
Some 

concerns 
Low Low 

Some 
concerns 

Low 
Some 

concerns 

Snijders, 2010 Low Low Low Low Low Low 

Sabry, 2011 
Some 

concerns 
Low Low Low Low 

Some 
concerns 

Fern§ndez-Serrano, 
2011 

Some 
concerns 

Low Low Low Low 
Some 

concerns 

Torres, 2015 Low Low Low Low Low Low 

Wittermans, 2021 Low Low Low Low Low Low 

Meduri, 2022 Low Low Low Low Low Low 

Dequin, 2023 Low Low Low Low Low Low 

 

Abbreviations: RoB, Risk of Bias 
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Supplemental Figure 1. Funnel plot summarizing the effects of corticosteroids on mortality. 
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Supplemental Figure 2. Forest plot summarizing the effects of corticosteroids on the risk of 
mechanical ventilation. 
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Supplemental Figure 3. Forest plot summarizing the effects of corticosteroids on the risk of 
acute respiratory distress syndrome. 
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Supplemental Figure 4. Forest plot summarizing the effects of corticosteroids on the risk of 
shock. 
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Supplemental Figure 5. Forest plot summarizing the effects of corticosteroids on the duration 
of ICU stay. 
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Supplemental Figure 6. Forest plot summarizing the effects of corticosteroids on the risk of 
gastrointestinal bleeding. 

 

 

  

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open Respir Res

 doi: 10.1136/bmjresp-2023-002141:e002141. 11 2024;BMJ Open Respir Res, et al. See XY



�6�X�S�S�O�H�P�H�Q�W�D�O���)�L�J�X�U�H���������)�R�U�H�V�W���S�O�R�W���V�X�P�P�D�U�L�]�L�Q�J���W�K�H���H�I�I�H�F�W�V���R�I���F�R�U�W�L�F�R�V�W�H�U�R�L�G�V���R�Q���W�K�H���U�L�V�N���R�I��
�V�H�F�R�Q�G�D�U�\���L�Q�I�H�F�W�L�R�Q�� 

 

  


