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eMethods
Ethics committee and clinical trials registration
The study was approved by the Ethic Committee of the Hospital Clinic of Barcelona (Barcelona, Spain; Register: 2003/1421) at January 7th of 2003. Patients were prospectively enrolled and followed up from June 2004 through February 2012.
The study started in 2004 but the protocol was not submitted to clinicaltrials.gov until 2009. The reason was that in 2003 registration in clinicaltrials.gov was not required for local ethics committees. Until the study reached 60 patients enrolled and the interim analysis could be performed, the protocol was not registered in clinicaltrials.gov (in May 2009). The interim analysis was performed after registration.
The authors confirm that all ongoing and related trials for this drug/intervention are registered.
Statistical Analysis
Additionally we performed logistic regression models to examine differences in the rate of treatment failure between the groups, as well as in early and late treatment failure and in-hospital mortality, adjusting for the age, intensive care admission, year of recruitment, and centre. Time to clinical stability, length of ICU and hospital stay between the groups were also analyzed by means of Cox proportional hazards models, adjusting for the age, intensive care admission, year of recruitment, and centre. The odds ratio (OR) or hazard ratio (HR) and their 95% confidence intervals (CI) were estimated. Similarly, we fit analysis of covariance (ANCOVA) models to analyze the inflammatory response at day 3, adjusting for the baseline inflammatory marker value, age, intensive care admission, year of recruitment, and centre. Inflammatory markers were log-transformed to fit the ANCOVA model. Each treatment effect was estimated by the least squares mean and its 95% CI. The quality of the logistic regression models and ANCOVA models were tested using the Hosmer-Lemeshow test and Akaike information criterion, respectively. All tests were 2-tailed and significance was set at 0.05. All analyses were performed with IBM SPSS Statistics version 22.0 (Armonk, New York, USA).
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Table A. Baseline Characteristics
	Variable 
	Excluded Patients from the Analysis
(n=14) 
	Included Patients in the Analysis
(n=106) 
	P value*

	Age, years
Mean (SD)
Median (IQR)
	
81.6 (7.7)
82.0 (78.0; 88.0)
	
63.1 (19.6)
66.0 (50.0; 81.0)
	<0.001

	Male sex, No. (%)
	11 (79) 
	63 (59) 
	0.166

	Current smoker, No. (%)
	2 (14) 
	30 (28) 
	0.349

	Pre-existing comorbid conditions, No. (%)a
	 
	 
	 

	Diabetes mellitus
	3 (21)
	20 (19)
	0.731

	Chronic pulmonary disease
	3 (21)
	16 (15)
	0.464

	Congestive heart failure
	6 (43)
	40 (38)
	0.774

	History of malignancy
	3 (21)
	8 (8)
	0.119

	Ischemic heart disease
	3 (21)
	18 (17)
	0.710

	Pneumonia Severity Index score
Mean (SD)
Median (IQR)
	
140.4 (26.1)
141.1 (132.0; 163.0)
	
104.3 (35.5)
106.0 (83.0; 131.0)
	<0.001

	Risk class, No. (%)b
	 
	 
	0.001

	I-III
	1 (7)
	31 (29)
	0.109

	IV
	2 (14)
	45 (43)
	0.042

	V
	11 (79)
	30 (28)
	<0.001

	ICU admission, No. (%)
	5 (36)
	85 (80)
	<0.001 


Abbreviations: ICU, intensive care unit; IQR, interquartile range; SD, standard deviation.
* P values were calculated either by the χ2 test, the Fisher exact test or the Mann-Whitney test.
a Patients could have more than one comorbidity. 
b Pneumonia severity index stratifies patients with CAP according to 30 day risk mortality of CAP in 5 different classes: risk classes from 1-3 (≤90 points) have a low mortality and risk classes 4 (91-130 points) and 5 (>130 points) have the highest mortality. 
 
Table B. Outcomes for the glucocorticosteroids and antibiotic combination treatments using Logistic Regression or Cox Proportional Hazards Models for the Intention-to- Treat Population (Adjusted for Age. ICU admission, year and centre of enrolment)
	
	OR or HR for the corticosteroid effect* (Placebo with β-lactams data were reference values) (95% CI)
	OR or HR for the antibiotic effect* (Macrolides data were reference values) (95% CI)
	OR or HR for the interaction effect* (95% CI)
	P value for the corticosteroid effect#
	P value for the antibiotic effect#
	P value for the interaction effect#

	Primary Outcomes 
	
	
	
	
	
	

	Treatment failurea
	0.43 (0.06 to 3.06)
	0.54 (0.11 to 2.62)
	1.08 (0.11 to 10.56)
	0.403
	0.445
	0.950

	Early treatment failure (0-72 h)b
	NAc
	NAc
	NAc
	>0.99
	>0.99
	>0.99

	Late treatment failure (72-120 h)b
	NAc
	0.53 (0.09 to 3.22)
	NAc
	>0.99
	0.486
	>0.99

	Secondary Outcomes 
	
	
	
	
	
	

	Time to clinical stability, median (IQR), daysd
	1.65 (0.64 to 4.26)
	0.77 (0.34 to 1.72)
	0.67 (0.24 to 1.93)
	0.297
	0.523
	0.464

	Length of hospital stay, median (IQR), days
	1.02 (0.19 to 5.42)
	0.30 (0.04 to 2.29)
	0.92 (0.07 to 12.47)
	0.984
	0.246
	0.544

	Length of ICU stay, median (IQR), dayse
	NAc
	0.27 (0.03 to 2.18)
	NAc
	0.959
	0.218
	0.963

	In-hospital mortality 
	0.95 (0.13 to 6.67)
	0.23 (0.03 to 2.03)
	1.00 (0.06 to 17.43)
	0.957
	0.183
	>0.99


Abbreviations: CI, confidence interval; HR, hazard ratio; NA; not available; OR, odds ratio. 
*Estimate of the OR or HR comparing glucocorticosteroids and antibiotic combination treatments (placebo with β-lactams and macrolides being the reference groups) derived using either the logistic regression model or the Cox proportional hazards model adjusted for the age, intensive care admission, year and centre of enrolment.
# P values were calculated using either the logistic regression model or the Cox proportional hazards model adjusted for the age, intensive care admission, year and centre of enrolment.
a Defined as the presence of early, late failure or both. 
b Several patients had more than 1 criteria of failure. 
c Estimation failed due to numerical problem. Because the coefficients did not converge, no further models were fitted.
d Clinical stability was considered to be attained when the following values were achieved for all parameters: temperature of 37.2 °C or lower; heart rate of 100 beats/min or lower; systolic blood pressure of 90 mmHg or higher; and arterial oxygen tension of 60 mmHg or higher when the patient was not receiving supplemental oxygen. In patients who were receiving home oxygen therapy, stability was considered to be achieved when their oxygen needs were the same as before admission. 
e There were 7 patients in the placebo with β-lactam plus macrolide group, 34 patients in the placebo with β-lactams plus fluoroquinolones group, 6 patients in the methylprednisolone with β-lactams plus macrolides group, and 36 patients in the placebo with β-lactams plus fluoroquinolones group in the intention-to-treat population. 
  
Table C. Inflammatory Response on Day 3 for the Glucocorticosteroids and Antibiotic Combination Treatments Using ANCOVA Models for the Intention-to- Treat Population (Adjusted for Baseline level, Age. ICU admission, year and centre of enrolment)
	
	Placebo with β-lactams plus Macrolides Group
LS mean (95% CI)*
	Placebo with β-lactams plus Fluoroquinolones Group
LS mean (95% CI)*
	Methylprednisolone with β-lactams plus Macrolides Group
LS mean (95% CI)*
	Methylprednisolone with β-lactams plus Fluoroquinolones Group
LS mean (95% CI)*
	P value for the corticosteroid effect#
	P value for the antibiotic effect#
	P value for the interaction effect#

	C-reactive protein at day 3, mg/L (n=83)
	91.7 (44.4 to 189.5)
	130.8 (70.6 to 242.5)
	89.2 (42.2 to 188.7)
	96.4 (57.7 to 176.4)
	0.433
	0.445
	0.536

	Procalcitonin at day 3, ng/L (n=85)
	1.30 (0.58 to 2.96)
	1.00 (0.51 to 1.97)
	0.55 (0.25 to 1.24)
	0.87 (0.45 to 1.68)
	0.039
	0.768
	0.145

	Interleukin-6 at day 3, pg/dL (n=70)
	190.2 (66.7 to 542.1)
	197.9 (78.4 to 499.2)
	52.5 (16.5 to 167)
	71 (26.5 to 190.2)
	<0.001
	0.659
	0.665

	Interleukin-8 at day 3, pg/dL (n=69)
	123 (31.7 to 476.6)
	60 (17.5 to 206.5)
	34 (9 to 128.2)
	45.6 (15 to 138.6)
	0.029
	0.666
	0.175

	Interleukin-10 at day 3, pg/dL (n=79)
	4.56 (2.08 to 9.99)
	4.97 (2.55 to 9.69)
	3.89 (1.72 to 8.80)
	2.34 (1.20 to 4.54)
	0.054
	0.508
	0.218


Abbreviations: ANCOVA, analysis of covariance; CI, confidence interval; LS, least square. 
* LS mean: least square mean for the inflammatory market at day 3 variables in the ANCOVA model.
# P values were calculated using the ANCOVA models adjusted for the inflammatory marker at day 1 (baseline), age, intensive care admission, year and centre of enrolment.
  
Table D. Quality of Each Logistic Regression Model or ANCOVA Model Using the Hosmer-Lemeshow Test or Akaike's Information Criterion for Outcomes
	
	Hosmer–Lemeshow Test
	Akaike's Information Criterion

	
	P value*
	P value#
	Value$
	Value&

	Primary Outcomes 
	
	
	
	

	Treatment failure
	0.618
	0.539
	-
	-

	Early treatment failure (0-72 h)
	0.872
	0.496
	-
	-

	Late treatment failure (72-120 h)
	0.986
	0.612
	-
	-

	Secondary Outcomes 
	
	
	
	

	C-reactive protein at day 3
	-
	-
	220.292
	211.485

	Procalcitonin at day 3
	-
	-
	214.810
	224.648

	Interleukin-6 at day 3
	-
	-
	181.105
	190.016

	Interleukin-8 at day 3
	-
	-
	204.825
	208.907

	Interleukin-10 at day 3
	-
	-
	196.011
	201.982

	In-hospital mortality
	0.820
	0.572
	-
	-


Abbreviations: ANCOVA, analysis of covariance. 
* P values were calculated using the logistic regression model adjusted for the severity (PSI score), year and centre of enrolment.
# P values were calculated using the logistic regression model adjusted for the age, intensive care admission, year and centre of enrolment.
$ Values were calculated using the ANCOVA models adjusted for the inflammatory marker at day 1 (baseline), severity (PSI score), year and centre of enrolment.
& Values were calculated using the ANCOVA models adjusted for the inflammatory marker at day 1 (baseline), age, intensive care admission, year and centre of enrolment.




Table E. Baseline Characteristics
	Variable 
	Methylprednisolone with β-lactams plus Macrolides Group
(n=15)
	Other Groups
(n=91)
	P value*

	Age, years
Mean (SD)
Median (IQR)
	
78.5 (10.7)
82.0 (78.0; 84.0)
	
60.5 (19.6)
62.0 (47.0; 77.0)
	<0.001

	Male sex, No. (%)
	8 (53) 
	55 (60) 
	0.604

	Current smoker, No. (%)
	0 (0) 
	30 (33) 
	0.005

	Pre-existing comorbid conditions, No. (%)a
	 
	 
	 

	Diabetes mellitus
	5 (33) 
	15 (16)
	0.153

	Chronic pulmonary disease
	2 (13) 
	14 (15)
	>0.99

	Congestive heart failure
	11 (73)
	29 (32)
	0.002

	History of malignancy
	1 (7) 
	7 (8)
	>0.99

	Ischemic heart disease
	7 (47)
	11 (12)
	0.004

	Pneumonia Severity Index score
Mean (SD)
Median (IQR)
	
133.5 (35.5)
134.0 (130.0; 149.0)
	
99.3 (33.2)
102.0 (79.0; 123.0)
	<0.001

	Risk class, No. (%)b
	 
	 
	<0.001

	I-III
	1 (7)
	30 (33)
	0.062

	IV
	3 (20) 
	42 (46)
	0.058

	V
	11 (73)
	19 (21)
	<0.001

	ICU admission, No. (%)
	6 (40)
	79 (87)
	<0.001 


Abbreviations: ICU, intensive care unit; IQR, interquartile range; SD, standard deviation.
* P values were calculated either by the χ2 test, the Fisher exact test or the Mann-Whitney test.
a Patients could have more than one comorbidity. 
b Pneumonia severity index stratifies patients with CAP according to 30 day risk mortality of CAP in 5 different classes: risk classes from 1-3 (≤90 points) have a low mortality and risk classes 4 (91-130 points) and 5 (>130 points) have the highest mortality. 


Table F. Outcomes Using Descriptive Statistics for the Intention-to- Treat Population
	
	Methylprednisolone with β-lactams plus Macrolides Group
(n=15)
	Other Groups
(n=91)
	P value*

	Primary Outcomes
	 
	 
	 

	Treatment failure, No. (%)a
	2 (13) 
	20 (22) 
	0.732

	Early treatment failure (0-72 h), No. (%)b
	2 (13) 
	7 (8) 
	0.612

	Early mechanical ventilation, No. (%)
	1 (7)
	6 (7)
	>0.99

	Early septic shock, No. (%)
	2 (13)
	0 (0)
	0.019

	Death within 0-72 h, No. (%)
	1 (7)
	2 (2)
	0.370

	Late treatment failure (72-120 h), No. (%)f
	0 (0) 
	15 (16) 
	0.121

	Radiographic progression, No. (%)
	0 (0)
	8 (9)
	0.597

	Respiratory failure, No. (%)
	0 (0)
	5 (5)
	>0.99

	Late mechanical ventilation, No. (%)
	0 (0)
	4 (4)
	>0.99

	Late septic shock, No. (%)
	0 (0)
	4 (4)
	>0.99

	[bookmark: _GoBack]Death within 72-120 h, No. (%)
	0 (0)
	0 (0)
	-

	Secondary Outcomes
	 
	 
	 

	C-reactive protein, mg/L
	 
	 
	 

	Day 1 (n=98)
Mean (SD)
Median (IQR)
	
191 (95)
238 (194; 244) 
	
6.3 (7.6)
4.2 (1.0; 8.4) 
	0.037

	Day 3 (n=88)
Mean (SD)
Median (IQR)
	
98 (67)
105 (48; 119) 
	
139 (79)
122 (79; 208) 
	0.103

	Procalcitonin, ng/dL
	 
	 
	

	Day 1 (n=97)
Mean (SD)
Median (IQR)
	
2.4 (4.2)
0.5 (0.1; 2.1) 
	
5.6 (9.0)
1.9 (0.5; 7.1) 
	0.024

	Day 3 (n=88)
Mean (SD)
Median (IQR)
	
0.9 (1.6)
0.2 (0.1; 1.1) 
	
2.6 (4.5)
0.7 (0.3; 2.9) 
	0.013

	Interleukin-6, pg/dL
	 
	 
	 

	Day 1 (n=95)
Mean (SD)
Median (IQR)
	
361 (446)
165 (137; 243) 
	
1035 (2538)
329 (175; 774) 
	0.078 

	Day 3 (n=76)
Mean (SD)
Median (IQR)
	
70 (66)
44 (14; 134) 
	
197 (372)
106 (46; 209) 
	0.078 

	Interleukin-8, pg/dL
	 
	 
	 

	Day 1 (n=88)
Mean (SD)
Median (IQR)
	
102 (180)
41 (36; 83) 
	
1906 (14716)
86 (36; 159) 
	0.140 

	Day 3 (n=78)
Mean (SD)
Median (IQR)
	
47 (56)
21.5 (17; 58) 
	
148 (230)
66 (24.5; 161.5) 
	0.045 

	Interleukin-10, pg/dL
	 
	 
	 

	Day 1 (n=95)
Mean (SD)
Median (IQR)
	
5.5 (7.2)
4.1 (2.4; 4.8) 
	
23.0 (67.9)
7.2 (3.0; 12.0) 
	0.027 

	Day 3 (n=84)
Mean (SD)
Median (IQR)
	
5.5 (8.9)
4.0 (1.2; 4.6) 
	
13.1 (53.4)
3.9 (2.1; 8.3) 
	0.304 

	Time to clinical stability, daysc
Mean (SD)
Median (IQR)
	
3.8 (1.9)
4.0 (3.0; 4.0)
	
6.3 (5.1)
5.0 (3.0; 8.0)
	0.079

	Length of hospital stay, days
Mean (SD)
Median (IQR)
	
12.4 (5.7)
13.0 (8.0; 15.0) 
	
15.7 (18.0)
11.0 (8.0; 15.0) 
	0.875

	Length of ICU stay, daysd
Mean (SD)
Median (IQR)
	
5.8 (4.5)
4.5 (4.0; 7.0) 
	
8.2 (10.1)
6.0 (4.0; 8.0) 
	0.542

	In-hospital mortality, No. (%)
	3 (20) 
	7 (8) 
	0.149


Abbreviations: ICU, intensive care unit; IQR, interquartile range; SD, standard deviation. 
* P values were calculated either by the χ2 test or the Mann-Whitney test.
a Defined as the presence of early, late failure or both. 
b Several patients had more than 1 criteria of failure. 
c Clinical stability was considered to be attained when the following values were achieved for all parameters: temperature of 37.2 °C or lower; heart rate of 100 beats/min or lower; systolic blood pressure of 90 mmHg or higher; and arterial oxygen tension of 60 mmHg or higher when the patient was not receiving supplemental oxygen. In patients who were receiving home oxygen therapy, stability was considered to be achieved when their oxygen needs were the same as before admission. 
d There were 6 patients in the methylprednisolone with β-lactams plus macrolides group, and 77 patients in the other groups in the intention-to-treat population. 
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