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eMethods 
 
 
 
Settings and locations where the data were collected 
 Patients were recruited at the Departments of Pneumology of 3 Spanish 

hospitals: Hospital Clinic of Barcelona, Hospital Universitario La Fe of Valencia, 

and Hospital Son Dureta of Mallorca (Dr. O. Sibila was working in this last 

hospital at the time patients were recruited). 

Antimicrobial treatment 

All patients were treated with antibiotics according to current international 

guidelines 1. Switch from intravenous to oral therapy and duration of the 

antibiotic treatment was entirely left to the discretion of the medical team, as 

was the decisions to transfer patients to intensive care unit or hospital 

discharge. 

Data collection 

 The following data were collected on admission: age, gender, smoking 

history, clinical symptoms, physical examination and comorbidities. The initial 

risk class was calculated using a pneumonia severity index score 2 and severity 

criteria were assessed according to the ATS criteria modified by Ewig et al 3. 

Patients were evaluated daily for treatment failure and time to clinical stability 

until day 5. Adverse events and mortality were recorded during hospital stay. 

Microbiologic examination 

Microbial examination was performed at the time of clinical presentation 

collecting sputum, urine, two samples of blood, and nasopharyngeal swab 

samples. Thoracocentesis, endotracheal aspirates and broncoalveolar lavage 

(BAL) fluid were obtained when possible. All the samples were tested for Gram 
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and Ziehl-Nielsen stains and cultures for bacterial, fungal and mycobacterial 

pathogens. The aetiology was considered definite if one of the following criteria 

was met 4: 1) positive blood culture (in the absence of an apparent 

extrapulmonary focus), 2) positive bacterial culture of pleural fluid or 

transthoracic needle aspiration samples, 3) elevated serum levels of IgM 

against Chlamydophila pneumoniae (>1:64), Coxiella burnetii (>1:80) and 

Mycoplasma pneumoniae (any positive titre), 4) positive urinary antigen for 

Legionella pneumophila (Binax Now Legionella pneumophila urinary antigen 

test; Trinity Biotech, Bray, Ireland), 5) positive urinary antigen for Streptococcus 

pneumoniae (Binax Now Streptococcus pneumoniae urinary antigen test; 

Emergo Europe, The Netherlands), 6) bacterial growth in cultures of TBAS 

(≥105 cfu/ml), protected specimen brushing (PSB) (≥103 cfu/ml) or BAL fluid 

(≥104 cfu/ml), 7) seroconversion (i.e. a fourfold increase in IgG titres) for 

Chlamydophila pneumoniae and Legionella pneumophila >1:128, Coxiella 

burnetii >1:80 and respiratory viruses (influenza viruses A and B, parainfluenza 

viruses 1 and 3, respiratory syncytial virus, adenovirus), and 8) detection of 

antigens by immunofluorescence assay plus virus isolation or detection by 

reverse transcriptase (RT)-PCR testing for respiratory viruses (influenza viruses 

A and B, parainfluenza viruses 1 and 3, respiratory syncitial virus, adenovirus). 

Biomarkers examination 

Cytokines, procalcitonin and C-reactive protein (CRP) determinations 

were obtained on the first day and after 72h and 7 days of treatment, 

centrifuged and frozen at -80°C until analysis 5. Determination of interleukin (IL)-

6, IL-8 and IL-10 levels was performed using a commercial enzyme 

immunoassay technique (Biosource, Nivelles, Belgium). An 
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immunoluminometric technique was used to measure procalcitonin (Liaison 

Brahms PCT; DiaSorin, Saluggia, Italy) with a detection limit of 0·3 ng/ml. CRP 

was measured with an immunoturbidimetric method using a commercially 

available test (Bayer Diagnostics, Leverkusen, Germany) with an Advia 2400. 

Statistical analysis 

A pre-specified interim analysis was planned at 50% (60 of 120) of 

patient accrual. With plans to stop the study early only if the treatment group 

clearly shows evidence of benefit in primary efficacy outcome comparison, we 

used the Pocock method to calculate alpha spending and generated a boundary 

p-value threshold for considering early stopping after random assignment of 30 

patients in each group (p<0·03). The results of the interim analysis showed a p-

value of 0·053 for the primary comparison (3 [10%] of 30 patients in the 

methylprednisolonegroup vs. 9 [30%] of 30 patients in the placebo group, 

p=0·053). Therefore the study was not stopped prematurely. 

We performed “post-hoc” sub-analyses according to treatment failure 

and late treatment failure that did not include the radiographic progression. The 

rationale for performing these analyses was due to the high weight of 

radiographic progression as individual variable in the composite treatment 

failure evaluation. We wanted to confirm that corticosteroids decreased 

treatment failure excluding radiographic progression in both intention-to-treat 

and per-protocol populations. 

The manuscript is structured according to the 2010-revised CONSORT 

statement 6.  
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eTable 1. Baseline characteristics comparing subjects enrolled in 2004-2007 to 
those enrolled in 2008-2012: intention-to-treat population 

 

 2004-2007 
(n=70) 

2008-2012 

(n=50) 

Demographic   

Age (years) 66·2±20·5 64·0±18·3 

Men 42 (60%) 32 (64%) 

Current smoker 20 (29%) 12 (24%) 

Pre-existing co-morbid conditions *   

Diabetes mellitus 15 (21%) 8 (16%) 

Chronic pulmonary disease 11 (16%) 8 (16%) 

Congestive heart failure 28 (40%) 18 (36%) 

History of malignancy 6 (9%) 5 (10%) 

Ischemic heart disease 10 (14%) 11 (22%) 

Symptoms   

Fever  52 (74%) 37 (74%) 

Altered mental status 18 (26%) 9 (18%) 

Breathlessness 38 (54%) 33 (66%) 

Cough 51 (73%) 35 (70%) 

Chills 29 (41%) 14 (28%) 

Chest pain 28 (40%) 19 (38%) 

Clinical signs   

Temperature (°C) 37·8±1·1 37·3±1·0 

Respiratory rate (breaths per min) 31·1±9·1 28·2±7·1 

Heart rate (beats per min) 108·5±22·7 111±22·3 

Blood tests   

Glucose (mg/dL) 140 (107-174) 127 (104-159) 

Creatinine (mg/dL) 1·2 (0·9-1·7) 1·4 (1·1-1·8) 

Platelets (x109/L) 225 (183-283) 191 (165-278) 

White blood cell count (x109/L) 13·6 (8·9-22·0) 13·3 (9·6-16·7) 

C-reactive protein (mg/L) $ 250 (198-291) 260 (194-291) 

Procalcitonin (ng/dL) $† 1·1 (0·4-4·5) 3·4 (0·9-11·1) 

Interleukin-6 (pg/dL) $ 270 (154-618) 342 (173-883) 

Interleukin-8 (pg/dL) $ 80 (35-162) 73 (38-137) 

Interleukin-10 (pg/dL) $ 7·1 (3·8-13·0) 5·1 (2·7-10·0) 

Interleukin-6 / Interleukin-10 ratio $ 234 (70) 231 (91) 
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 2004-2007 
(n=70) 

2008-2012 

(n=50) 

PaO2/FiO2 (mmHg) 140 (107-174) 127 (104-159) 

Radiologic findings   

Pleural effusion † 9 (13%) 14 (28%) 

Severity of illness   

Pneumonia severity index score 2† 112 (38) 103 (33) 

Pneumonia severity index &   

Risk class I-III 17 (24%) 15 (30%) 

Risk class IV † 21 (30%) 26 (52%) 

Risk class V † 32 (46%) 9 (18%) 

Major severity criteria 3   

Mechanical ventilation 7 (10%) 8 (16%) 

Septic shock 12 (17%) 16 (32%) 

Minor severity criteria 3   

Systolic blood pressure <90 mmHg † 10 (14%) 18 (36%) 

Multilobar involvement 42 (60%) 29 (58%) 

PaO2/FiO2 <250 50 (72%) 32 (64%) 

ICU admission 48 (69%) 42 (84%) 

Data are mean±SD, median (1st quartile-3rd quartile) or number of patients (%). 
ICU=intensive care unit. * Patients could have more than one comorbidity. $ 
Measures calculated at day 1. & Pneumonia severity index stratifies patients 
with CAP according to 30 day risk mortality of CAP in 5 different classes: risk 
classes from I-III (≤90 points) have a low mortality (ranging from 0 to 10%) and 
risk classes IV (91-130 points) and V (>130 points) have the highest mortality 
(ranging from 10 to 35%). † P-value<0·05 for the comparison among the groups. 
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eTable 2. Initial site of care of patients: intention-to-treat population 

 

 Placebo group 

(n=59) 

Methylprednisolone 
group 

(n=61) 

Site of care   

Patients admitted to the ward initially, and 
then kept on the ward 

12 (20%) 18 (30%) 

Patients admitted to the ward initially, and 
then transferred to the ICU 

0 (0%) 0 (0%) 

Patients admitted to the ICU initially, and 
then transferred to the ward 

1 (2%) 1 (2%) 

Patients admitted to the ICU initially, and 
then kept in the ICU 

46 (78%) 42 (69%) 

Data are number of patients (%). 
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eTable 3. Time to first antibiotic dose in patients with and without shock: 
intention-to-treat population 

 

Shock patients Placebo group 

(n=18) 

Methylprednisolone 
group 

(n=10) 

Time to first antibiotic dose (hours)   

0-1 5 (28%) 3 (30%) 

1-4 6 (33%) 5 (50%) 

>4 7 (39%) 2 (20%) 

Non-shock patients Placebo group 

(n=38) 

Methylprednisolone 
group 

(n=47) 

Time to first antibiotic dose (hours)   

0-1 5 (13%) 9 (19%) 

1-4 22 (58%) 26 (55%) 

>4 11 (29%) 12 (26%) 

Data are number of patients (%). 
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eTable 4. Microbiologic identification: intention-to-treat population 

 

 Placebo group 

(n=59) 

Methylprednisolone 
group 

(n=61) 

p-value 

Known etiology 18 (30%) 31 (51%) 0·024 

Polymicrobial 6 (10%) 10 (16%) 0·32 

Streptococcus pneumoniae 12 (20%) 16 (26%) 0·59 

Legionella pneumophila 1 (2%) 4 (7%) 0·38 

Gram-negative bacteria 1 (2%) 1 (2%) 0·49 

Staphylococcus aureus 1 (2%) 1 (2%) 0·49 

Mycoplasma pneumoniae 2 (3%) 4 (7%) 0·71 

Coxiella burnetti 1 (2%) 4 (7%) 0·38 

Chlamydophila pneumoniae 1 (2%) 3 (5%) 0·64 

Respiratory virus 5 (8%) 13 (21%) 0·090 

MRSA 1 (2%) 0 (0%) 0·99 

Data are number of patients (%).MRSA=methicillin-resistant Staphylococcus aureus. 
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eTable 5. Antimicrobial treatment at admission: intention-to-treat population 

 

 Placebo 
group 

(n=59) 

Methylprednisolone 
group 

(n=61) 

p-value 

Monotherapy    

     Levofloxacin 6 (11%) 3 (5%) 0·31 

     Moxifloxacin 0 (0%) 2 (3%) 0·50 

     Amoxicilin/clavulanic acid 1 (2%) 0 (0%) 0·48 

Combination therapy    

     Ceftriaxone + azithromycin 11 (19%) 13 (21%) 0·79 

     Ceftriaxone + levofloxacin 33 (58%) 37 (61%) 0·85 

     Amoxicilin/clav + azithromycin 1 (2%) 2 (3%) >0·99 

     Antipseudomonal betalactam + 
azithromycin 

1 (2%) 0 (0%) 0·48 

     Antipseudomonal betalactam + 
levofloxacin 

4 (7%) 3 (5%) 0·71 

     Antipseudomonal betalactam + 
ciprofloxacin 

0 (0%) 1 (2%) >0·99 

Time to first antibiotic dose (hours) 3·0 (2·0-5·0) 3·0 (2·0-4·0) 0·68 

Duration of antibiotic treatment (days) 9·8±4·0 10·4±3·9 0·43 

Data are mean±SD, median (1st quartile-3rd quartile) or number of patients (%). 
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eTable 6. In-hospital mortality and causes of death: intention-to-treat population 

 

 Placebo group
(n=59) 

Methylprednisolone 
group 
(n=61) 

In-hospital mortality 9 (15%) 6 (10%) 

Cause of death   

Disease progression 3 (33%) 5 (83%) 

Shock-multiple organ failure 5 (56%) 0 (0%) 

Acute coronary syndrome-cardiac failure 1 (11%) 1 (17%) 

Data are number of patients (%). 
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eTable 7. Clinical outcomes of patients with a still high C-reactive protein at day 
7 in comparison with those who decreased it at the same time&: descriptive 
statistics for the intention-to-treat population 

 

 Change from day 1 
in C-reactive protein 
to day 7 <-130 mg/L 

(n=53) 

Change from day 1 
in C-reactive protein 
to day 7 ≥-130 mg/L 

(n=17) 

p-value 

Primary clinical outcome    

Treatment failure † 5 (9%) 7 (41%) 0·003 

Early treatment failure (0-72h) * 1 (2%) 2 (12%) 0·14 

Early mechanical ventilation  1 (2%) 0 (0%) >0·99 

Early septic shock 0 (0%) 2 (12%) 0·056 

Death  0 (0%) 0 (0%) - 

Late treatment failure (72-120h) * 4 (8%) 5 (29) 0·033 

Radiographic progression 2 (4%) 3 (18%) 0·088 

Respiratory failure 1 (2%) 2 (12%) 0·14 

Late mechanical ventilation 2 (4%) 1 (6%) >0·99 

Late septic shock 1 (2%) 1 (6%) 0·43 

Death  0 (0%) 0 (0%) - 

Secondary clinical outcomes    

Time to clinical stability (days) 5 (3-7) 5 (4-8) 0·60 

Length of hospital stay (days) 12 (8-15·5) 10 (13-19) 0·26 

Length of ICU stay (days) $ 5 (3-9) 7 (4-8) 0·45 

In-hospital mortality 1 (2%) 3 (18%) 0·042 

Data are median (1st quartile-3rd quartile) or number of patients (%). ICU=intensive care unit.   
& We used the 75th percentile as a cutoff point for the change from day 1 to day 7 in C-reactive 
protein. Therefore, patients with a change from day 1 to day 7 in C-reactive protein ≥-130 mg/L, 
i.e. a change of -130 mg/L or higher, are those with a persistently high C-reactive protein at day 
7. † Treatment failure is defined as the presence of early, late failure or both. * Several patients 
had more than one criteria of failure. $ Measures calculated for patients admitted to ICU (39 
patients in the change from day 1 in C-reactive protein at day 7 <-130 mg/L group and 10 
patients in the change from day 1 in C-reactive protein at day 7 ≥-130 mg/L group). 
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eTable 8. Adverse events: intention-to-treat population 

 

 Placebo group 

(n=59) 

Methylprednisolone 
group 

(n=61) 

p-value 

Hyperglycemia 7 (12%) 11 (18%) 0·34 

Super-infection 0 (0%) 1 (2%) >0·99 

Gastrointestinal bleeding 1 (2%) 0 (0%) 0·50 

Delirium 0 (0%) 1 (2%) >0·99 

Acute kidney injury 8 (14%) 8 (13%) 0·85 

Acute hepatic failure 0 (0%) 1 (2%) >0·99 

Data are number of patients (%).  
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eFigure 1. Percentages of septic shock (early and late treatment failure 
combined) mechanical ventilation (early and late treatment failure combined) 
and radiographic progression in the intention-to-treat population 

 

 
 

Patients included in the methylprednisolone group had less radiographic 
progression as compared to the placebo group (p=0·007). Similar results were 
obtained in the per-protocol population. 
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eFigure 2. Change from day 1 in C-reactive protein, procalcitonin, interleukin-6, 
interleukin-8 and interleukin-10 at day 3 and day 7 in the intention-to-treat 
population 

 

 
Day 7 was 2 days after discontinuation of the study intervention. 

In each box plot, the central horizontal line indicates the median value, and the 
lower and upper box horizontal lines indicate the 25th and 75th percentiles. 
Whiskers above and below the box indicate the 90th and 10th percentiles. 
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