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Take-home message

In this double-blind, randomized, placebo-controlled clinical trial of 584 participants hospitalized
with severe community-acquired pneumonia, prolonged methylprednisolone treatment did not
significantly reduce 60-day all-cause mortality or improve secondary outcomes during initial

hospitalization or up to one year of follow-up. The risk for complications was similar to the control

group.
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ABSTRACT

Purpose: Severe community-acquired pneumonia (CAP) requiring intensive care unit admission
is associated with significant acute and long-term morbidity and mortality. We hypothesized that
downregulation of systemic and pulmonary inflammation with prolonged low-dose
methylprednisolone treatment would accelerate pneumonia resolution and improve clinical
outcomes.

Methods: This double-blind, randomized, placebo-controlled clinical trial recruited adult patients
within 72-96 hours of hospital presentation. Patients were randomized in 1:1 ratio; an intravenous
40 mg loading bolus was followed by 40 mg/day through day 7 and progressive tapering during
the 20-day treatment course. Randomization was stratified by site and need for mechanical
ventilation (MV) at the time of randomization. Outcomes included a primary endpoint of 60-day
all-cause mortality and secondary endpoints of morbidity and mortality up to one year of follow-
up.

Results: Between January 2012 and April 2016, 586 patients from 42 Veterans Affairs Medical
Centers were randomized, short of the 1420 target sample size because of low recruitment. 584
patients were included in the analysis. There was no significant difference in 60-day mortality
between the methylprednisolone and placebo arms (16% vs. 18%; adjusted odds ratio 0.90, 95%
CI 0.57 to 1.40). There were no significant differences in secondary outcomes or complications.

Conclusions: In patients with severe CAP, prolonged low-dose methylprednisolone treatment
did not significantly reduce 60-day mortality. Treatment was not associated with increased
complications.

Keywords: Community-acquired pneumonia, Glucocorticoids, Intensive care,

Methylprednisolone, Randomized clinical trial.
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Introduction

Pneumonia is the leading cause of community-acquired infection requiring intensive care unit
(ICU) admission and a common precipitant of septic shock and acute respiratory distress
syndrome (ARDS).[1] [Hospital mortality is higher for patients who are older, bacteremic,[2] have
more comorbidities,[3] meet criteria for healthcare-associated pneumonia (HCAP), require
mechanical ventilation (MV) or vasopressor support, or are transferred to the ICU from a medical
ward.[4]] Most hospital deaths occur after eradication of bacteria from tracheal secretions and
the bloodstream,[5, 6] implying that adequate antibiotic treatment alone may be insufficient in
further improving outcomes. Importantly, patients surviving hospitalization remain at risk for long-
term morbidity,[7] re-hospitalizations,[4] and increased post-discharge mortality at one year (21%-
40%)[4] and up to 5 years.[8] Evidence points to the host’s inability to fully down-regulate
systemic inflammation and restore tissue homeostasis as the dominant pathophysiologic
processes contributing to acute and chronic adverse outcomes in community-acquired
pneumonia (CAP).[9, 10]

Glucocorticoids were investigated in multiple randomized trials, with a signal for benefit in
patients with severe pneumonia;[11, 12] however, a large confirmatory study was lacking. The
Department of Veterans Affairs (VA) Cooperative Study #574 evaluated the efficacy of prolonged
methylprednisolone treatment on short- and long-term morbidity and mortality in patients admitted
to the ICU with severe CAP. We hypothesized that a 20-day low-dose methylprednisolone
treatment would reduce 60-day mortality and improve clinical outcomes. The rationale for a 20-
day treatment was to support the resolution phase of the disease,[13] incorporate adequate

glucocorticoid tapering[14] and to reduce post-hospitalization low-grade systemic inflammation.
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Methods

Trial Design and Oversight
A double-blind, randomized, placebo-controlled trial was conducted at 42 VA Medical Centers
from January 1, 2012 to August 31, 2016. Eligible patients were randomly assigned in a 1:1 ratio
to either methylprednisolone or placebo. The trial protocol and the statistical analysis plan are
provided in the Supplement Appendix.

The trial was approved by the VA Central Institutional Review Board and conducted in
accordance with Good Clinical Practice Guidelines. An independent Data Monitoring Committee
monitored patient safety, study conduct and data. The authors vouch for the accuracy and

completeness of the data and statistical analyses and for the fidelity of the trial to the protocol.

Participants

Adult patients presenting with a clinical diagnosis of severe CAP/HCAP were enrolled within 72-
96 hours (additional 24 hours in patients not yet meeting severity criteria) of hospital presentation.
Inclusion criteria required the presence of one major or three minor modified American Thoracic
Society/Infectious Diseases Society of America (ATS/IDSA) criteria for severe pneumonia[15] as
well as admission to intensive or intermediate care. Eligibility criteria are detailed in the Trial

Protocol (Supplement Appendix).

Treatment and Other Trial Procedures

Written informed consent was obtained from each participant or their legally authorized

representative if they were unable to provide consent. Participants were randomly assigned in a
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1:1 ratio to receive methylprednisolone or placebo using random permuted blocks of sizes 2 and
4, stratified by study site and need for MV at enroliment.

Methylprednisolone or placebo was given in a double-blind fashion. On the day of
randomization (Day 0), an intravenous loading dose of 40 mg was given, followed by maintenance
infusion. The full 20-day treatment course included 40 mg/day on Days 1-7, 20 mg/day on Days
8-14, 12 mg/day on Days 15-17 and 4 mg/day on Days 18-20. Study drug was given by continuous
infusion during ICU stay and changed to twice per day, via intravenous or enteral administration,
after ICU discharge. Participants in both groups received standardized care following consensus
recommendations.[15, 16]

Participants were assessed daily up to day 8 during the initial ICU stay, at hospital
discharge, and on days 28, 60, and 180. The final one-year follow-up for mortality and
rehospitalizations was performed through review of records. We attempted to assess all
participants regardless of treatment continuation. Monitoring for serious adverse events (SAEs)
continued until the final follow-up contact. Safety monitoring and reporting procedures are detailed

in the Trial Protocol.

Outcomes

The primary outcome was all-cause mortality at 60 days. Secondary outcomes included: (1)
During hospitalization: post-randomization development of vasopressor-dependent shock or
ARDS; number of multiple organ dysfunction syndrome (MODS)-free days to day 8; MV-free days
up to days 8 and 28; duration of ICU and hospital stay; potential complications associated with
methylprednisolone treatment; and hospital mortality; (2) Post discharge: cardiovascular
complications within 180 days of randomization; quality of life and functional status at days 28, 60
and 180; number and causes of re-hospitalization at VA hospitals within one year; SAEs and

complications; and all-cause mortality at days 180 and 365. Exploratory outcome included
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duration of MV. MODS was assessed using the Sequential Organ Failure Assessment score.[17]
Health-related quality of life was measured by the Veterans RAND 12 Item Health Survey. [18,
19] Functional status was measured by the Activities of Daily Living Scale and the Instrumental

Activities of Daily Living Scale.[20, 21] Outcome definitions are detailed in the protocol.

Statistical Analysis

We estimated that 1406 participants randomized 1:1 to the two treatment groups would provide
85% power to detect a 7% absolute reduction in 60-day mortality (21% in the methylprednisolone
group vs. 28% in the placebo group). The original plan was to randomize 1420 participants
(accounting for 1% attrition in primary outcome) over 5 years (January 2012 to December 2016)
and conduct two interim analyses at approximately 50% and 75% of the target number of
participants to allow early discontinuation for efficacy (based on two-sided boundaries[22]) or
futility (based on conditional power). Because of low recruitment, an ad hoc interim futility analysis
was conducted on April 8, 2015 based on data as of February 6, 2015. At that time, 431
participants were randomized and the primary outcome was available for 372 participants. A one-
sided non-binding futility boundary was calculated.[22] Conditional power was calculated for a
range of differences in 60-day mortality (0%-10%) and for two different target numbers of patients
with 60-day mortality (the original target 1406 and the projected sample size 800 by December
2016). Based on the information, the DMC supported continued recruitment until the end of the
planned recruitment period (December 2016). Study enroliment was stopped on April 30, 2016
due to persistent low recruitment; the final number of randomizations was 586. No additional
interim analysis was done. Study follow-up ended in August 2016, which allowed collection of
primary outcomes for all randomized participants. We report data for 584 participants because

two participants were improperly consented, and their data cannot be used for analyses.
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Primary analyses were performed on the intention-to-treat sample (n= 584). Sixty-day all-
cause mortality was compared by Chi-square test. The difference in percentages of 60-day
mortality and the 95% confidence interval (Cl) were calculated. Generalized linear mixed effect
models were used to adjust for site (as a random effect) and baseline patient characteristics (as
fixed effects), including MV status at randomization, age, Acute Physiology and Chronic Health
Evaluation (APACHE) IIl score, bacteremia, use of anti-inflammatory medications and use of
macrolide antibiotics at baseline. Pneumonia Severity Index[23] class and Simplified Acute
Physiology Score (SAPS) Ill score [24] were not included in the model to reduce collinearity of
the covariates. Sensitivity analyses were performed to assess robustness of results and included
using the per-protocol sample and different imputation methods for 21 participants missing
primary outcomes (all due to early study withdrawal). The results from imputations were similar
and not shown. Kaplan-Meier estimate of survival probability at day 60 was also calculated. Pre-
specified subgroup analyses included MV status at randomization, APACHE Il score quartiles,
and CAP versus HCAP; post hoc subgroup analyses included severity of CAP, adequacy of initial
antibiotic treatment, ARDS at baseline, and time of study treatment initiation (within 48 hours vs.
>48 hours of hospital presentation). Logistic regression was used to examine subgroups by
treatment interactions.

Secondary outcomes were compared using Chi-square test or Fisher's exact test for
categorical outcomes, two-sample t-tests or Wilcoxon rank-sum tests for continuous outcomes,
and log rank tests and Kaplan-Meier curves for time to death and duration of MV up to day 28.

Survival up to 180 days was compared by the restricted mean survival time (RMST). [25]

All p-values are two-sided. The p-values for secondary and exploratory outcomes were
adjusted for multiplicity by the Bonferroni method, separately for in-hospital outcomes and post-
discharge outcomes. The widths of the confidence intervals for the treatment differences in

secondary and exploratory outcomes were not adjusted for multiplicity. SAS 9.4 (SAS Institute,
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Cary, NC, USA) was used for analysis. Unless specified otherwise, results are reported as

methylprednisolone vs. placebo.

Results

Patients

Of the 3936 patients who were assessed for eligibility, 584 were randomized; 70% were
randomized within 48 hours of hospital presentation and 94% within 72 hours (median time to
randomization, 37 hours). Two hundred and ninety-seven participants were assigned to the
methylprednisolone group and 287 to the placebo group (Figure 1); 193 (33.0%) were receiving
MV at the time of randomization. A total of 382 (65%) participants started study treatment within
48 hours of hospital presentation and 513 (88%) within 72 hours (median time from hospital
presentation to study treatment initiation, 40 hours). The study flow diagram is shown in Figure 1,
which also provides information on study drug withdrawal and reasons.

The two treatment groups were balanced in demographics and baseline patient
characteristics (Table 1). The mean age was 68.8 years, 96% were male, 83% were White.
Patients had an average of four major comorbidities (Table S1). Thirty-four percent of participants
met HCAP criteria, 69% had multi-lobar involvement on chest radiograph, 15% had bacteremia,
11% had ARDS at enrollment, and 13% had vasopressor-dependent shock at enrollment.
Pathogens potentially responsible for the pneumonia were identified in 250 (43%) of the 577
participants with specimens from the respiratory tract, pleural fluid, blood or urine. The most
common pathogens isolated were Staphylococcus aureus (10%), Streptococcus pneumoniae
(9%), Pseudomonas aeruginosa (3%), Escherichia coli (3%). Initial antibiotic treatment was

deemed adequate in 96% of the participants based on ATS/IDSA guideline recommendations.

Primary Outcome
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There was no significant difference in 60-day all-cause mortality (16% vs. 18%; unadjusted
absolute risk difference -2%, 95%Cl, -8% to 5%; unadjusted odds ratio (OR) 0.89, 95%Cl, 0.58
to 1.38; p=0.61) (Table 2). The result was similar when adjusted for site and MV status at
randomization (adjusted OR 0.90; 95%CI, 0.57 to 1.40; p=0.63) and when also adjusted for
baseline patient characteristics (adjusted OR, 0.87; 95%CI, 0.53 to 1.42; p=0.58). Kaplan-Meier
estimate of 60-day mortality was 16% (95%Cl, 12% to 21%) in the methylprednisolone group and
18% (95%Cl, 14% to 23%) in the placebo group. No significant variation was found in the
treatment effect across study sites. Results were similar in the per-protocol sample (Table S2 and
Table S3). There was no significant between-group difference in the subgroup analyses (Table

S4 and Figure 3).

Secondary Outcomes

In-Hospital Morbidity and Mortality

There were 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 stay (median 3 vs. 4 days; p=1.00), duration of hospital stay (median 7 vs. 8 days; p=1.00),
or hospital mortality (12% vs. 10%; p=1.00) (Table 2). Among the 25 (12 vs. 13) participants who
developed new shock or ARDS, 5 (1 vs. 4) stopped study medication to receive open label
glucocorticoid treatment. Among 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%Cl,

1.04 to 1.99; p=0.21 after Bonferroni correction).

Post-Discharge Morbidity and Mortality
There were no significant between-group differences in cardiovascular complications, quality of

life, functional status, or re-hospitalizations (Table 2). The most common reasons for re-
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hospitalization were pneumonia (20%), congestive heart failure (18%), and chronic obstructive
pulmonary disease (COPD) (17%).

The two treatment groups had similar 180-day mortality (21% vs. 24%; OR 0.86; 95%ClI,
0.58 to 1.29; p=1.00) and RMST up to day 180 (151 days vs. 149 days; difference 2.5 days;
95%Cl, -7.7 to 12.6 days; p=1.00) (Table 2). Kaplan-Meier estimate of mortality by 180 days was
20% (95%Cl, 16% to 26%) in the methylprednisolone group and 23% (95%CIl, 19% to 29%) in
the placebo group. The two groups also had similar one-year mortality (30% vs. 33%; OR 0.88;
95%Cl, 0.61 to 1.27; p=1.00) and time to death (HR 0.90; 95%ClI, 0.66 to 1.22; p=1.00) (Table 2
and Figure 2A). Results of secondary outcomes were similar in the per-protocol sample (Table
S2) and within the MV (Table S5 and Figure 2B) and non-MV strata (Table S6 and Figure 2C).
Within each stratum, the two treatment groups had similar baseline characteristics (Table S7 and

Table S8).

Cause of Death
No apparent between-group differences in immediate or underlying cause of death were observed
for all deaths, deaths up to day 60, deaths during initial hospitalization, or deaths after discharge

from initial hospitalization (Tables S9 and S10).

Adverse Events

During the 180 days after randomization, 365 SAEs occurred in 167 (56.2%) participants in the
methylprednisolone group, and 342 SAEs occurred in 162 (56.4%) participants in the placebo
group (Table S11). There were no significant differences between treatment arms in SAEs (Table
S11) or complications (Table S12) during 180 days after randomization or in in-hospital or post-

discharge complications (data not shown).

Meduri GU et al. Low-dose Methylprednisolone Treatment in Critically Ill Patients with Severe
Community-acquired Pneumonia
Intensive Care Medicine (2022). DOI: 10.1007/s00134-022-06684-3



Intensive Care Medicine
Original article Un-edited accepted proof

Discussion

The ESCAPe trial showed that, in participants admitted to the ICU with severe CAP or HCAP, a
20-day treatment with low-dose methylprednisolone did not significantly reduce all-cause 60-day
mortality, the primary outcome. We observed a 3-day reduction in median duration of MV in
participants who required MV at randomization, although the certainty of this finding may be low
given the small sample size in this subgroup, the imprecision of the estimated difference and lack
of multiplicity correction. No other significant differences were found in morbidity or mortality
outcomes or complications during one year of follow-up.

To our knowledge, this is the largest trial investigating the efficacy of adjunct
glucocorticoids on patients with severe pneumonia requiring ICU admission and the first
randomized controlled trial (RCT) designed to evaluate both short- and long-term outcomes. We
review our findings in the context of recent literature. In the last fifteen years, eleven published
RCTs investigated prolonged glucocorticoid treatment in patients hospitalized with bacterial CAP
(n=1808);[11, 26] six of the largest RCTs (n=1506) were part of an individual patient data meta-
analysis.[27]

We did not find a significant reduction in 60-day mortality or mortality up to one year, which
is contrary to the observed reduction in 30-day mortality in severe CAP meta-analyses.[11, 26]
The timing for glucocorticoid administration in this study may have missed the optimal window for
intervention. Our study allowed for randomization up to 72-96 hours after hospital admission.
While 65% of study participants initiated study treatment within 48 hours of hospital presentation
and 88% within 72 hours, the inherent delay in the initiation of anti-inflammatory therapy occurred
during the initial peaks of inflammatory mediators in response to invasive microbial pathogens[28]
and may have attenuated potential benefits.[29] Secondly, the methylprednisolone dose of 40

mg/day may be inadequate to achieve the level of glucocorticoid receptor saturation necessary
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for optimal anti-inflammatory response; a higher dose was found effective in ARDS (most
attributed to pneumonia).[30] Thirdly, compared to the prior largest RCT on severe CAP,[31] our
patient population was sicker, as evidenced by oxygenation indices, need for MV, and a greater
burden of comorbidities associated with glucocorticoid resistance such as chronic pulmonary and
cardiovascular diseases.[32] Fourth, the observed mortality in the control group was substantially
lower than what was used for the power calculation. Fifth, the broad range of severity across our
study cohort likely represented different pathophysiologic processes of which corticosteroids
possibly have a heterogeneous effect.

For secondary and exploratory outcomes, the one-day reduction in median hospitalization
duration (95%Cl, -2.3 to 0.3 days) was similar to that reported in meta-analysis[27] and mainly
driven by a 2.6-day reduction in the MV stratum (95%CI, -6.2 to 1.1 days). Contrary to prior
investigations, we did not observe significant reduction in progression to shock or ARDS[26],
increased risk for re-hospitalization,[27] or lower myocardial infarction incidence.[33]

The longer duration of methylprednisolone treatment in our trial was not associated with
an increased risk of SAEs or complications within 180 days after randomization. These findings
are consistent with those of updated meta-analyses of ICU patients with pneumonia,[26] septic
shock,[34] and ARDS,[30] underscoring the safety of prolonged glucocorticoid treatment in this
population.

Response to glucocorticoid treatment may be affected by the severity of dysregulated
systemic inflammation.[31, 35, 36] In a RCT in patients with severe CAP and C-reactive protein
(CRP) levels >150 mg/L, methylprednisolone was found to reduce treatment failure.[31] In a
retrospective cohort study in patients with severe CAP admitted to ICU and receiving
glucocorticoid treatment, the subgroup with CRP levels > 150 mg/L had faster recovery of
hypoxemia and increased ICU- and hospital-free days.[35] These findings suggest that biologic

markers may help identify patients most likely to benefit from glucocorticoid treatment. The blood
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samples collected in ESCAPe will allow examination of the relationship between clinical outcomes
and markers of systemic inflammation over time, which may provide the groundwork for
development of personalized glucocorticoid treatment strategies.[30]

Evidence of glucocorticoid benefits in severe COVID-19 pneumonia[37, 38] and ARDS[39]
has generated greater interest in this field of research. The safety of prolonged
methylprednisolone treatment has been confirmed.[11, 26, 27] However, notable treatment
heterogeneity in published protocols,[30] such as the specific glucocorticoid, timing of initiation,
dosage, duration, mode of administration, and tapering strategy, underscore the need for a more
uniform approach. Further studies are required to clarify how these treatment components impact
clinical outcomes and host responses. During the pandemic, variability in response to
glucocorticoid treatment was observed, leading clinicians to adjust dosage and duration based on
markers of inflammation and oxygenation. This has called attention to an underappreciated
aspect of glucocorticoid treatment, the great interindividual variability in (i) achieved blood drug
levels[40] and (ii) intracellular glucocorticoids receptor sensitivity,[41] areas in need of
research.[30]

This trial has several limitations. First, enroliment was stopped before reaching the target
sample size 1420 because of low recruitment. The main contributing factor to low recruitment was
that the proportion of the patient population meeting study eligibility criteria was lower than
anticipated (26% versus anticipated 70%), even though the consent rate for eligible patients was
higher than anticipated (57% versus anticipated 30%). Another contributing factor was two years
of relatively low influenza activity during the recruitment period. Second, the certainty of our
overall study findings may be limited given that the sample size was lower than target and the
analyses may be underpowered. Third, delayed initiation of anti-inflammatory therapy may have
attenuated the differences between the treatment groups.[29] Fourth, the VA population is

predominantly older, male, and with multiple comorbidities compared to the general
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population;[27] therefore the trial’s results may not be generalizable to non-Veterans. Fifth, the
high proportion of patients excluded due to physician opinion of not being a viable candidate might
indicate a potential risk of selection bias. Sixth, this study excluded patients with recent or
concurrent use of glucocorticoids; thus, it cannot determine if patients with severe CAP who
require a short course of glucocorticoids for co-morbid diseases (such as COPD) would benefit

from prolonged glucocorticoid treatment.

Conclusion

In patients with severe CAP, prolonged low-dose methylprednisolone treatment did not

significantly reduce 60-day mortality. The risk for complications was similar to the control group.
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Figures

Figure 1. Enrollment, Randomization and Follow-up.

Figure 2. Kaplan-Meier Estimate of Survival.

Kaplan-Meier estimates of survival are shown in the overall population (Panel A), in patients
who were receiving mechanical ventilation at randomization (Patients on MV; Panel B), and in
those not receiving mechanical ventilation at randomization (Patients not on MV; Panel C). The

inset in each panel shows the same data on an enlarged y axis and up to Day 60.

Figure 3. 60-day all-cause mortality according to subgroup.
The odds ratios and 95% confidence intervals are based on logistic regression with treatment as
the single covariate. The widths of the confidence intervals have not been adjusted for

multiplicity and therefore cannot be used to infer treatment effects.
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Participants who were consented improperly are not included in this diagram.

§ The reasons for failing eligibility criteria were “select all that apply,” so one patient may have more than
one reason for exclusion. Five patients who did not meet eligibility criteria (three did not meet inclusion
criteria and two met exclusion criteria) were randomized.

* Reasons for study drug withdrawal were check all that apply.

1 Active gastrointestinal bleeding requiring transfusion of at least 5 units of PRBC’s.

1111 Such as exacerbation of COPD or asthma, vasculitis.
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Table 1. Baseline characteristics

Characteristic Methylprednisolone Placebo
(n=297) (n=287)
Age - years 69.0 + 10.8 68.6+11.1

Male sex — no./total no. (%)

289/297 (97%)

273/286 (95%)

Ethnicity — no./total no. (%)

Not Spanish, Hispanic or Latino

255/286 (89%)

251/280 (90%)

Mexican, Mexican American, or Chicano

16/286 (6%)

12/280 (4%)

Puerto Rican

5/286 (2%)

8/280 (3%)

Cuban

0 (0%)

1/280 (0%)

Other Spanish, Hispanic or Latino

10/286 (3%)

8/280 (3%)

Race — no./total no. (%)

White 245/287 (85%) 227/281 (81%)
Black/African American 36/287 (13%) 48/281 (17%)
Other 15/287 (5%) 10/281 (4%)

BMI = 30 — no./total no. (%)

62/297 (21%)

70/285 (25%)

Smoking status — no./total no. (%)

Current smoker

98/294 (33%)

89/284 (31%)

Prior smoker (not current smoker)

155/294 (53%)

139/284 (49%)

Lifetime non-smoker

41/294 (14%)

56/284 (20%)

Any major comorbidity — no./total no. (%)

290/297 (98%)

275/285 (96%)

No. of major comorbidities

40+1.8

39+19

Charlson Comorbidity Index

5.77 £2.39

5.65+2.24

ACE27 Overall Comorbidity Score — no./total no. (%)

0

6/297 (2%)

8/285 (3%)

1 38/297 (13%) 33/285 (12%)

2 51/297 (17%) 59/285 (21%)

3 202/297 (68%) 185/285 (65%)
ACE27 Total Score 2.51+0.79 2.48 £0.81
Karnofsky Performance Score 72.4+£22.0 72.9+22.4
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Characteristic

Methylprednisolone
(n=297)

Placebo
(n=287)

Health Care-Associated Pneumonia (HCAP) — no./total no. (%)

112/297 (38%)

89/287 (31%)

Resided in nursing home or long-term care facility immediately prior to
hospital admission

40/297 (13%)

48/287 (17%)

Hospitalized in acute care hospital for two or more days within past 90 days

81/297 (27%)

58/287 (20%)

Received intravenous therapy (antibiotic or chemotherapy) within past 30
days

42/297 (14%)

31/287 (11%)

Received home wound care within past 30 days

18/297 (6%)

13/287 (5%)

Received hemodialysis within past 30 days

10/297 (3%)

8/287 (3%)

Admission from the ward — no. (%)

66/297 (22%)

57/287 (20%)

Time from hospital admission to randomization — days, median (IQR)

1.7 (1.0-2.2)

1.4 (0.9-2.0)

Pneumonia Severity Index (PSl)

125.6 +37.2

122.3+34.4

PSI class — no. (%)

3/297 (1%)

4/285 (1%)

13/297 (4%)

13/285 (5%)

41/297 (14%)

29/285 (10%)

v 121/297 (41%) 126/285 (44%)

Vv 119/297 (40%) 113/285 (40%)
PIRO 2.14+1.12 2.15+1.10
CURB-65 2.69+1.03 2.59+1.03
Chest Radiograph Score 2.09 +1.02 1.94 £1.08
Bilateral — no./total no. (%) 189/288(66%) 163/276 (59%)
Multilobar — no./total no. (%) 216/297 (73%) 188/285 (66%)
Pa02:FiO2 (if Pa02 is available)® 181 + 85 188 £ 90
Sp02:Fi02 (if Pa02 is not available)® 283 + 101 286 + 98

ALI-ARDS at randomization — no./total no. (%)

26/297 (9%)

39/285 (14%)

Bacteremia — no./total no. (%)

49/282 (17%)

32/275 (12%)

White Blood Cell Count (x10*6cells/mL)

15.25+12.44

14.55+7.23

APACHE 11l Score

54.3+29.4

53.4 +28.7
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Characteristic Methylprednisolone Placebo
(n=297) (n=287)
SAPs Ill Score 59.4 £ 10.7 58.5+9.9
SOFA Score 6.68 £3.00 6.29 £2.85
Lactate Level (mmol/L)® 1.84+1.25 1.82+1.81

Mechanical Ventilation (MV) at Study Entry — no. / total no. (%)

97/297 (33%)

96/287 (33%)

Vasopressor Dependent Shock at or prior to study entry — no. / total no. (%)

44/296 (15%)

32/285 (11%)

Use of anti-inflammatory medications at baseline — no. / total no. (%)¢

241/297 (81%)

221/286 (77%)

Use of macrolide antibiotics at baseline — no./total no. (%)

64/297 (22%)

52/286 (18%)

Antibiotic treatment in the participants who were not admitted from other
hospital - no. / total no. (%)®

Did not receive initial antibiotics

34/278 (12%)

34/271 (13%)

Received initial antibiotics within 6 hours of hospital admission

232/278 (83%)

222/271 (82%)

Received initial antibiotics beyond 6 hours of hospital admission

11/278 (4%)

9/271 (3%)

Unknown

1/278 (0%)

6/271 (2%)

Adequate initial antibiotic treatment based on guidelines’ — no. / total no. (%)

286/293 (98%)

265/278 (95%)

Tested for Influenza — no. / total no. (%)

182/294 (62%)

173/277 (62%)

Tested positive for influenza in participants who were tested for influenza —no. /
total no. (%)

14/144 (10%)

11/131 (8%)

Tested positive for both influenza and bacteria — no. / total no. (%)

7/297 (2%)

6/287 (2%)

@ 379 participants had a PaO2:FiO2 measurement (201 in the methylprednisolone group, 178 in the placebo group).
b 167 participants had an SpO2:FiO2 measurement (79 in the methylprednisolone group, 88 in the placebo group).
¢ 514 participants had a Lactate Level measurement (261 in the methylprednisolone group, 253 in the placebo group).

4240 (41%) participants used aspirin at baseline (122 in the methylprednisolone group, 118 in the placebo group); and 58 (10%) participants used

systemic corticosteroids (31 in methylprednisolone, 27 in placebo).

¢ Excludes one participant with time to initial antibiotic treatment from hospital admission longer than 700 hours. This value was mostly likely due to a

data entry error.

f Excludes participants who did not receive antibiotics within 6 hours of hospital admission.
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Table 2. Primary and Secondary Outcomes.

— median (IQR)

Outcome Methylprednisolone Placebo Difference® P-value®
(n=297) (n=287) (95% ClI)

Primary Outcome
Died on or prior to study day 60 — no. / total no. 47/286 ( 16%) 50/277 ( 18%) 0.89 (0.58, 1.38)° 0.61
(%)
Secondary Outcomes
In-hospital morbidity and mortality
Vasopressor dependent shock during initial 13/274 ( 5%) 12/271 ( 4%) 1.08 (0.48, 2.40)¢ 1.00
hospital stay among those who did not have
vasopressor dependent shock at randomization —
no. / total no. (%)
ALI-ARDS during initial hospital stay among those | 10/265 ( 4%) 8/241 ( 3%) 1.14 (0.44, 2.94)¢ 1.00
who did not have ALI-ARDS at randomization —
no. / total no. (%)
MODS-free days in study days 1-8 — median 0(0-0) 0(0-0) NE 0.38
(IQR) and no./total no. (%)

0 249/288 ( 86%) 252/275 ( 92%)

1 5/288 ( 2%) 10/275 ( 4%)

2 4/288 ( 1%) 4/275 ( 1%)

3 4/288 ( 1%) 21275 ( 1%)

4 3/288 ( 1%) 21275 ( 1%)

5 3/288 ( 1%) 0/275 ( 0%)

6 0/288 ( 0%) 1/275 ( 0%)

7 12/288 ( 4%) 21275 ( 1%)

8 8/288 ( 3%) 21275 ( 1%)
MV-free days in study days 1-8 — median (IQR) 8(4-8) 8(3-8) 0(-0.4,0.4) 1.00
MV-free days in study days 1-28 ¢ — median (IQR) | 28 (23 - 28) 28 (21 - 28) 0 (-0.6, 0.6) 1.00
MV-free days in study days 1-8 in the MV stratum | 4 (0 - 7) 1(0-6) 3(1.1,4.9) 0.66
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Outcome Methylprednisolone Placebo Difference® P-value®
(n=297) (n=287) (95% ClI)
MV-free days in study days 1-28 in the MV 23 (13- 27) 21 (0 - 26) 2 (-0.8, 4.8) 1.00
stratum © — median (IQR)
Duration of initial ICU stay (from day 0)f — 3(2-7) 4(2-7) -1(-1.7,-0.3) 1.00
median (IQR)
Duration of total ICU stay up to study day 28 3(2-8) 4(2-8) -1(-1.7,-0.3) 1.00
(from day 0)f — median (IQR)
Duration of initial hospital stay (from day 0) - 7(4-12) 8 (4 - 15) -1.0 (-2.3, 0.3) 1.00
median (IQR)
Hospital Mortality — no. / total no. (%) 34/291 ( 12%) 28/281 ( 10%) 1.20 (0.70, 2.03) ¢ 1.00
Post-discharge morbidity and mortality
Cardiovascular complications "— no. / total no.
(%)
Up to Day 28 11/251 (4%) 12/234 (5%) 0.85 (0.37 - 1.96) 1.00
Up to Day 60 18/257 (7%) 17/250 (7%) 1.03 (0.52 - 2.05) 1.00
Up to Day 180 31/257 (12%) 30/253 (12%) 1.02 (0.60 - 1.74) 1.00
VR-12 Physical Component Score '
Day 28 37.5+14.0 37.2+13.8 0.2 (-2.6, 3.0) 1.00
Day 60 38.8+15.3 40.3+14.5 -1.5(-4.5, 1.5) 1.00
Day 180 41.2+14.9 40.8 £ 15.7 0.4 (-3.0, 3.8) 1.00
VR-12 Mental Component Score |
Day 28 32.7+9.6 33.9+9.3 -1.2(-3.2,0.7) 1.00
Day 60 324+8.9 32.0+£9.0 0.4 (-1.4,2.2) 1.00
Day 180 31.5+8.2 32.8+9.2 -1.3 (-3.2, 0.6) 1.00
Katz ADL
Day 28 499 + 1.84 4.74 £ 2.07 0.25 (-0.14, 0.64) 1.00
Day 60 511 +£1.71 5.03 + 1.81 0.08 (-0.27, 0.43) 1.00
Day 180 5.12 + 1.66 5.02+1.85 0.10 (-0.29, 0.48) 1.00
Lawton IADL !
Day 28 5.39 + 2.61 5.30+2.72 0.09 (-0.45, 0.62) 1.00
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Outcome Methylprednisolone Placebo Difference® P-value®
(n=297) (n=287) (95% CI)
Day 60 5.42 + 2.62 5.71 + 2.63 -0.29 (-0.82, 0.24) 1.00
Day 180 5.77 + 2.57 5.96 + 2.60 -0.19 (-0.76, 0.38) 1.00
Any rehospitalization within 12 months / - no. / 135/253 (53%) 120/250 (48%) 1.24 (0.87, 1.76)° 1.00
total no. (%)
Number of rehospitalizations within 12 months k- | 1 (1 - 3) 2(1-3) -1(-1.4,-0.6) 1.00
median (IQR)
Died by study day 180 - no. / total no. (%) 59/279 ( 21%) 65/274 ( 24%) 0.86 (0.58, 1.29)¢ 1.00
Restricted mean survival time up to day 180 — 151.5 (3.6) 149.0 (3.7) 2.5(-7.7,12.6) 1.00

RMST (SE)
Died by 1 year - no. / total no. (%)

Time to death (days) — no. / total no. (%)

0.88 (0.61, 1.27)° | 1.00
0.90 (0.66, 1.22)° | 1.00

791260 ( 30%)
791297 (27%)

841253 ( 33%)
841287 (29%)

Exploratory Outcome

Duration of MV up to day 28 in the participants
who were on MV at randomization — median
(IQrR) ™

2 Difference between treatment group is expressed as: odds ratio for binary variables; difference in medians for MV-free days up to day 8 and day
28, duration of ICU stay, total ICU days up to day 28, duration of initial hospital stay, and number of rehospitalizations within 12 months; difference
in means for other continuous variables; hazards ratio for time to event variables. NE: The difference in median and the 95%CI could not be
estimated because maijority of the observed values were at the one end of the distribution.

The P-values for secondary and exploratory outcomes are adjusted for multiplicity by Bonferroni correction (for 12 in-hospital outcomes and 21
post-discharge outcomes). The widths of the confidence intervals for the treatment differences in secondary and exploratory outcomes have not
been adjusted for multiplicity and therefore cannot be used to infer treatment effects.

¢ The adjusted odds ratio for 60-day mortality is 0.90 (95%Cl, 0.57 - 1.40; p=0.63) when adjusted for site and mechanical ventilation status at
randomization, and is 0.87 (95%ClI, 0.53 — 1.42; p=0.58) when adjusted for site, mechanical ventilation status at randomization, age, APACHE lli
score, CCl, bacteremia, use of anti-inflammatory medications at baseline and use of macrolide at baseline. The unadjusted absolute risk
difference in the 60-day mortality is -2% (95%Cl, -8% to 5%).

4 The unadjusted absolute risk difference is 0% (95%Cl, -3% to 4%) for vasopressor dependent shock, and 0% (95%Cl, -3% to 4%) for ALI-ARDS.
¢ MV-free days from Days 1-28 was calculated in 558 participants (287 in the methylprednisolone group and 271 in the placebo group). In the MV
stratum, MV-free days from Days 1-28 was calculated in 181 participants (92 in the methylprednisolone group, 89 in the placebo group).

f The number of participants for whom the outcome was calculated in the methylprednisolone and placebo groups was, respectively, duration of
initial ICU stay: 295 and 281; duration of total ICU stay up to Day 28: 291 and 280; duration of initial hospital stay: 291 and 281.

¢ The unadjusted methylprednisolone versus placebo absolute risk difference is 2% (95%Cl, -3% to 7%) for hospital mortality, 5% (95%ClI, -3% to
14%) for rehospitalization within 12 months, -3% (95%ClI, -10% to 4%) for 180-day mortality, -3% (95%CI, -11% to 5%) for one-year mortality, and
-3% (95%CI, -10% to 5%) for mortality over the study period.

4(1-09) 7(2-27) 1.4 (1.0, 2.0) 0.21
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h Cardiovascular complications included acute myocardial infarction, serious arrhythmias, new congestive heart failure or acute worsening of long-
term congestive heart failure, and cardo-respiratory arrest.

' The number of participants for whom the VR-12 Physical Component Score (PCS) and Mental Component Score (MCS) was calculated at Day
28, 60 and 180 was: 197, 201 and 166 in the methylprednisolone group and 184, 177 and 148 in the placebo group. The number of participants
for whom the Katz Activities of Daily Living (ADL) score was calculated at Day 28, 60 and 180 was: 203, 203 and 172 in the methylprednisolone
group and 187, 180 and 150 in the placebo group. The number of participants for whom the Lawton Instrumental Activities of Daily Living (IADL)
score was calculated at Day 28, 60 and 180 was: 202, 201 and 169 in the methylprednisolone group and 187, 180 and 149 in the placebo group.
I Among the 510 participants (257 in methylprednisolone group, 253 in placebo group) who were discharged alive from initial hospitalization.
Seven of the 510 participants had missing rehospitalization data (4 in methylprednisolone group, 3 in placebo group) and were excluded from
analysis.

kK Among the 255 patients (135 in methylprednisolone group, 120 in placebo group) who had at least one rehospitalization within 12 months.

' The estimated difference in RMST up to study day 180, adjusted for MV status at randomization in a RMST regression using pseudovalue
method, is 2.3 (95% CI -7.8 to 12.4), p-value adjusted for multiplicity =1.00.

™ Participants who died on MV on or prior to day 28 were censored on day 29. 185 participants were included in this analysis (91 in the
methylprednisolone group, 94 in the placebo group).
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Supplemental Tables

Table S1: Baseline comorbidities
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Table S1. Baseline Comorbidities.

All participants

Methylprednisolone (n=297)

Placebo (n=285)

Any major co-morbidities — no./total no. (%)

290/297 (98%)

275/285 (96%)

No. of major comorbidities 40+£1.8 3919
Major comorbidity
Diabetes Mellitus 148/297 ( 50%) 130/285 ( 46%)

Hypertension

236/297 ( 79%)

218/285 ( 76%)

Dyslipidemia

167/297 ( 56%)

164/285 ( 58%)

Obesity

621297 ( 21%)

70/285 ( 25%)

Atherosclerotic cardiovascular disease

134/297 ( 45%)

107/285 ( 38%)

Congestive heart failure

721297 ( 24%)

54/285 ( 19%)

Chronic obstructive lung disease

1291297 (43%)

135/285 (47%)

Chronic liver disease

25/297 ( 8%)

25/285 ( 9%)

Chronic renal insufficiency

35/297 ( 12%)

35/285 ( 12%)

Malignancy or immunocompromised

55/297 ( 19%)

52/285 ( 18%)

Alcohol abuse

21/297 ( 7%)

28/285 ( 10%)

[llicit drug abuse

117297 ( 4%)

9/285 ( 3%)

Depression or bipolar disorder

89/297 ( 30%)

98/285 ( 34%)

MV Stratum

Methylprednisolone (n=97)

Placebo (n=96)

Any major comorbidity — no./total no. (%)

95/97 ( 98%)

91/96 ( 95%)

No. of major comorbidities

4+1.8

3.8+2.0

Major comorbidity

Diabetes Mellitus

49/97 (51%

48/96 ( 50%

Hypertension

73197 ( 75%

71/96 ( 74%

Dyslipidemia

Obesity

25/97 ( 26%

29/96 ( 30%

Atherosclerotic cardiovascular disease

)
)
56/97 ( 58%)
)
)

39/97 ( 40%

)
)
54/96 ( 56%)
)
)

32/96 ( 33%
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Congestive heart failure

24/97 (25%)

19/96 ( 20%

Chronic obstructive lung disease

40/97 (41%)

37/96 ( 39%

Chronic liver disease

7/97 ( 7%)

10/96 ( 10%

Chronic renal insufficiency

10/97 (10%)

11/96 (1%

Malignancy or immunocompromised

18/97 (19%)

15/96 ( 16%

Alcohol abuse

11/97 (11%)

)
)
)
)
)
)

13/96 (14%

lllicit drug abuse

4197 (4%)

2/96 ( 2%)

Depression or bipolar disorder

31/97 ( 32%)

25/96 ( 26%)

Non-MV Stratum

Methylprednisolone (n=200)

Placebo (n=189)

Any major comorbidity — no./total no. (%)

195/200 ( 98%)

184/189 ( 97%)

No. of major comorbidities

4+£1.7

4+1.8

Major comorbidity

Diabetes Mellitus

99/200 ( 50%)

82/189 (43%)

Hypertension

163/200 ( 82%)

147/189 ( 78%)

Dyslipidemia 111/200 ( 56%) 110/189 ( 58%)
Obesity 37/200 ( 19%) 41/189 ( 22%)
Atherosclerotic cardiovascular disease 95/200 ( 48% 75/189 (40%

Congestive heart failure

Chronic obstructive lung disease

)
48/200 ( 24%)
89/200 ( 45%)

)
35/189 ( 19%)
98/189 ( 52%)

Chronic liver disease

18/200 ( 9%)

15/189 ( 8%)

Chronic renal insufficiency

25/200 ( 13%)

24/189 (13%)

Malignancy or immunocompromised

37/200 ( 19%)

37/189 ( 20%)

Alcohol abuse

10/200 ( 5%)

15/189 ( 8%)

lllicit drug abuse

7/200 ( 4%)

7/189 ( 4%)

Depression or bipolar disorder

58/200 ( 29%)

73/189 ( 39%)
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Table S2. Primary and Secondary Outcomes — Per Protocol Analysis

stratum © — median (IQR)

Outcome Methylprednisolone Placebo Difference? P-value®
(n=243) (n=243) (95% CI)

Primary Outcome
Died on or prior to study day 60 — no. / total no. 37/242 ( 15%) 39/240 ( 16%) 0.93 (0.57, 1.52) © 0.77
(%)
Secondary Outcomes
In-hospital morbidity and mortality
Vasopressor dependent shock during initial 11/228 ( 5%) 10/234 ( 4%) 1.14 (0.47, 2.73) ¢ 1.00
hospital stay among those who did not have
vasopressor dependent shock at randomization —
no. / total no. (%)
ALI-ARDS during initial hospital stay among those | 6/220 ( 3%) 4/207 ( 2%) 1.42 (0.40, 5.12) @ 1.00
who did not have ALI-ARDS at randomization —
no. / total no. (%)
MODS-free days in study days 1-8 - median (IQR) | 0 (0 - 0) 0(0-0) NE 0.71
and no./total no. (%)

0 209/243 ( 86%) 221/243 ( 91%)

1 4/243 ( 2%) 9/243 ( 4%)

2 4/243 ( 2%) 4/243 ( 2%)

3 4/243 ( 2%) 2/243 ( 1%)

4 2/243 ( 1%) 2/243 ( 1%)

5 3/243 ( 1%) 0/243 ( 0%)

6 0/243 ( 0%) 1/243 ( 0%)

7 10/243 ( 4%) 21243 ( 1%)

8 7/243 ( 3%) 2/243 ( 1%)
MV-free days from day 1 to day 8 — median (IQR) | 8 (4 - 8) 8(3-8) 0(-0.4,0.4) 1.00
MV-free days in study days 1-28 © - median (IQR) | 28 (23 - 28) 28 (21 - 28) 0 (-0.6, 0.6) 1.00
MV-free days from day 1 to day 8 in the MV 4(0-7) 1(0-6) 3.0(1.1,4.9) 0.19
stratum — median (IQR)
MV-free days in study days 1-28 in the MV 23 (18 - 27) 21 (0 - 26) 2.0(-4.1,8.1) 1.00
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Outcome Methylprednisolone Placebo Difference® P-value®
(n=243) (n=243) (95% CI)
Duration of initial ICU stay (from day 0) f- median | 3 (2-7) 4(2-8) -1.0 (-1.9, -0.1) 1.00
I
(DSrzzion of total ICU stay up to study day 28 (from | 3 (2 -7) 4(2-8) -1.0 (-1.9, -0.1) 1.00
day 0) f - median (IQR)
Duration of initial hospital stay (from day 0)' - 7(4-12) 8 (4 - 15) -1.0 (-2.5, 0.5) 1.00
median (IQR)
Hospital Mortality — no. / total no. (%) 29/243 (12%) 23/242 ( 10%) 1.29 (0.72, 2.30)¢ 1.00
Post-discharge morbidity and mortality
Cardiovascular complications "— no. / total no. (%)
Up to Day 28 8/210 ( 4%) 10/201 ( 5%) 0.76 (0.29 - 1.96) 1.00
Up to Day 60 13/214 ( 6%) 15/216 ( 7%) 0.87 (0.40 - 1.87) 1.00
Up to Day 180 26/214 ( 12%) 26/219 ( 12%) 1.03 (0.58 - 1.83) 1.00
VR-12 Physical Component Score '
Day 28 38.2+13.7 37.7+£13.7 0.4 (-2.5,3.4) 1.00
Day 60 38.8+15.3 40.7 £ 14.5 -1.8 (-5.1,1.4) 1.00
Day 180 41.2+15.2 41.2+15.6 0.0 (-3.6, 3.6) 1.00
VR-12 Mental Component Score '
Day 28 32.0+94 33.6+94 -1.5(-3.5, 0.5) 1.00
Day 60 32.7+8.9 31.7+8.7 1.0 (-0.9, 2.8) 1.00
Day 180 31.7+84 32.7+£91 -1.0 (-3.1, 1.1) 1.00
Katz ADL'
Day 28 499 +1.85 4.78 £ 2.06 0.21 (-0.20, 0.62) 1.00
Day 60 5.07£1.75 4.96 + 1.87 0.12 (-0.27, 0.50) 1.00
Day 180 5.12+1.69 497 + 1.88 0.15 (-0.27, 0.56) 1.00
Lawton IADL !
Day 28 5.42 + 2.62 5.36 £+ 2.70 0.06 (-0.51, 0.62) 1.00
Day 60 5.46 + 2.66 5.63 +2.71 -0.17 (-0.75, 0.40) 1.00
Day 180 5.77 + 2.62 5.92 + 2.68 -0.15 (-0.77, 0.47) 1.00
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Outcome Methylprednisolone Placebo Difference® P-value®
(n=243) (n=243) (95% ClI)

Any rehospitalization within 12 months / - no. / 115/213 ( 54%) 103/218 (47%) 1.31(0.90, 1.91) ¢ 1.00
total no. (%)
Number of rehospitalizations (by participant) within | 1 (1 - 3) 2(1-3) -1 (-1.4126, -0.5874) | 1.00
12 months - median (IQR)
Died by study day 180 - no. / total no. (%) 48/236 ( 20%) 51/237 ( 22%) 0.93 (0.60, 1.45)¢ 1.00
Restricted mean survival time up to day 180 — 152.4 (3.9) 151.8 (3.9) 0.7 (-10.1,11.4) 1.00
RMST (SE)
Died by 1 year - no. / total no. (%) 66/222 ( 30%) 67/216 ( 31%) 0.94 (0.63, 1.41)¢ 1.00
Time to death (days) — no. / total no. (%) 66/243 ( 27%) 67/243 ( 28%) 0.97 (0.69, 1.37)¢ 1.00
Exploratory Outcome
Duration of MV up to day 28 in the participants 4(1-28) 7 (2 -28) 1.6 (1.1, 2.2) 0.09
who were on MV at randomization ™ — median
(IQR)

2 Difference between treatment group is expressed as: odds ratio for binary variables; difference in medians for MV-free days up to day 8 and day
28, duration of ICU stay, total ICU days up to day 28, duration of initial hospital stay, and number of rehospitalizations within 12 months; difference
in means for other continuous variables; hazards ratio for time to event variables. NE: The difference in median and the 95%CI could not be
estimated because majority of the observed values were at the one end of the distribution.

The P-values for secondary and exploratory outcomes are adjusted for multiplicity by Bonferroni correction (for 12 in-hospital outcomes and 21
post-discharge outcomes). The widths of the confidence intervals for the treatment differences in secondary and exploratory outcomes have not
been adjusted for multiplicity and therefore cannot be used to infer treatment effects.

¢ The adjusted odds ratio for 60-day mortality is 0.97 (95%Cl, 0.58 - 1.60; p=0.89) when adjusted for site and mechanical ventilation status at
randomization, and is 0.86 (95%ClI, 0.49 — 1.53; p=0.61) when adjusted for site, mechanical ventilation status at randomization, age, APACHE lli
score, CCl, bacteremia, use of anti-inflammatory medications at baseline and use of macrolide at baseline. The unadjusted absolute risk
difference in the 60-day mortality is -1% (95%Cl, -7% to 6%).

4 The unadjusted absolute risk difference is 1% (95%Cl, -3% to 4%) for vasopressor dependent shock, and 1% (95%Cl, -2% to 4%) for ALI-ARDS.
¢ MV-free days from Days 1-28 was calculated for 473 participants (239 in the methylprednisolone group, 234 in the placebo group). In the MV
stratum, MV-free days from Days 1-28 was calculated for 157 participants (75 in the methylprednisolone group, 82 in the placebo group).

f The number of participants for whom the outcome was calculated in the methylprednisolone and placebo groups was, respectively, duration of
initial ICU stay: 243 and 242; duration of total ICU stay up to Day 28: 243 and 242; duration of initial hospital stay: 243 and 242.

¢ The unadjusted methylprednisolone versus placebo absolute risk difference is 2% (95%Cl, -3% to 8%) for hospital mortality, 7% (95%ClI, -3% to
16%) for rehospitalization within 12 months, -1% (95%ClI, -9% to 6%) for 180-day mortality, -1% (95%Cl, -10% to 7%) for one-year mortality, and
0% (95%Cl, -8% to 8%) for mortality over the study period.

h Cardiovascular complications included acute myocardial infarction, serious arrhythmias, new congestive heart failure or acute worsening of long-
term congestive heart failure, and cardo-respiratory arrest.
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' The number of participants for whom the VR-12 Physical Component Score (PCS) and Mental Component Score (MCS) was calculated at Day
28, 60 and 180 was: 173, 180 and 148 in the methylprednisolone group and 166, 156 and 132 in the placebo group. The number of participants
for whom the Katz Activities of Daily Living (ADL) score was calculated at Day 28, 60 and 180 was: 177, 183 and 153 in the methylprednisolone
group and 167, 159 and 134 in the placebo group. The number of participants for whom the Lawton Instrumental Activities of Daily Living (IADL)
score was calculated at Day 28, 60 and 180 was: 177, 180 and 151 in the methylprednisolone group and 167, 159 and 133 in the placebo group.
I Among the 433 participants (214 in methylprednisolone group, 219 in placebo group) who were discharged alive from initial hospitalization. Two
of the 433 participants had missing rehospitalization data (1 in methylprednisolone group, 1 in placebo group) and were excluded from analysis.
k Among the 218 patients (115 in methylprednisolone group, 103 in placebo group) who had at least one rehospitalization within 12 months.

' The estimated difference in RMST up to study day 180, adjusted for MV status at randomization in a RMST regression using pseudovalue
method, is -0.4 (95% CI -11.0 to 10.2), p=1.00.

™ Participants who died on initial MV on or prior to day 28 were censored on day 29. 162 participants were included in this analysis (75 in the
methylprednisolone group, 87 in the placebo group).
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Table S3. Exclusion criteria for the per-protocol analysis.

Criterion for exclusion from the per-protocol analysis Total Methylprednisolone Placebo
(n=584) (n=297) (n=287)
Meeting any exclusion criterion — no. (%) 98 (17%) 54 (18%) 44 (15%)

Exclusion criterion ? (check all that apply) — no./total no. (%)

Potential violation of inclusion criteria ° 4 (1%) 3 (1%) 1 (<1%)
Potential violation of exclusion criteria ° 5 (1%) 3 (1%) 2 (1%)
Did not receive any dose of study drug 9 (2%) 4 (1%) 5 (2%)
Received < 7 days of study drug during study days 1-20, 93 (16%) 51 (17%) 42 (15%)
unless died on or before study day 7 °

Received any dose of wrong study drug 2 (<1%) 1 (<1%) 1 (<1%)

@ The exclusion criteria for the per-protocol analysis were developed after the intent to treat analyses were completed.
b Conditions that mimic pneumonia discovered after study entry, even though these participants did meet the protocol-
specified clinical diagnosis of CAP/HCAP at the time of study entry.

¢ Exclusion criterion unknown at the entry of the study.

4 No apparent differences in reasons of study drug withdrawal between the two groups.
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Table S4. Subgroup analysis on primary outcome

Subgroup Methylprednisolone Placebo Odds ratio (95% CI)? | p-value® | Interaction
(n=297) (n=287) p-value®
All participants - no. / total no. 47/286 (16%) 50/277 (18%) 0.89 (0.58 — 1.38) 0.61
(%)
Protocol-specified subgroup analysis
MV status at randomization - 0.98
no. / total no. (%)
MV 22/94 (23%) 24/94 (26%) 0.89 (0.46 — 1.73) 0.73
Non-MV 25/192 (13%) 26/183 (14%) 0.90 (0.50 — 1.63) 0.74
APACHE Il score quartiles - 0.91
no. / total no. (%)
Q1: (0, 34] 8/75 (11%) 10/69 (14%) 0.70 (0.26 — 1.90) 0.49
Q2: (34, 53.5] 6/64 (9%) 7/70 (10%) 0.93 (0.30 — 2.93) 0.90
Q3: (53.5, 72] 6/64 (9%) 12/80 (15%) 0.59 (0.21 — 1.66) 0.31
Q4: (72, 157] 27/83 (33%) 20/57 (35%) 0.89 (0.44 — 1.82) 0.75
Type of pneumonia 0.98
Community-acquired 23/111 (21%) 20/85 (24%) 0.85(0.43 - 1.68) 0.64
pneumonia (CAP)
Health care-associated 24/175 (14%) 30/192 (16%) 0.86 (0.48 - 1.53) 0.61
pneumonia (HCAP)
Post-hoc subgroup analysis
Severity of CAP 0.78
Minor criteria 17/134 (13%) 18/137 (13%) 0.96 (0.47 — 1.95) 0.91
Vassopressor dependent 2/13 (15%) 2/8 (25%) 0.55 (0.06 — 4.91) 0.59
shock alone
MV alone 21/114 (18%) 25/108 (23%) 0.75 (0.39 — 1.44) 0.39
Vassopressor dependent 7125 (28%) 5124 (21%) 1.48 (0.40 — 5.51) 0.56
Shock and MV
Adequacy of initial antibiotic 0.10
treatment ¢
Adequate 34/234 (15%) 43/225 (19%) 0.72 (0.44 — 1.18) 0.19
Not adequate 11/49 (22%) 6/47 (13%) 1.98 (0.67 — 5.87) 0.21
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Time to study treatment 0.59
initiation from hospital
presentation ©

Within 48 hours 22/176 (13%) 26/194 (13%) 0.92 (0.50 — 1.70) 0.80
Not within 48 hours 25/110 (23%) 24/83 (29%) 0.72 (0.38 — 1.39) 0.33
ALI-ARDS status at baseline 0.07
ALI-ARDS 4/26 (15%) 14/39 (36%) 0.32 (0.09 - 1.13) 0.07
No ALI-ARDS 43/260 (17%) 35/237 (15%) 1.14 (0.70 — 1.86) 0.59

2From logistic regression with treatment as the single covariate. The widths of the confidence intervals have not been adjusted for multiplicity and
therefore cannot be used to infer treatment effects.

b Chi-square test.
¢ From logistic regression with covariates treatment, subgroup, treatment by subgroup interaction.
4 Based on microbiological findings and sensitivity results if available; otherwise based on guidelines.

¢ Hospital presentation was defined as the date and time of hospital admission at the current hospital if the participant was not transferred from
another hospital. For participants who were transferred from another hospital, hospital presentation was defined as the date and time of first
physician encounter at that hospital.
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Table S5. Primary and Secondary Outcomes — MV stratum

day 0)"— median (IQR)

Outcome Methylprednisolone Placebo Difference® P-value®
(n=97) (n=96) (95% ClI)

Primary Outcome
Died on or prior to study day 60 — no. / total no. (%) 22/94 ( 23%) 24/94 ( 26%) 0.89 (0.46, 1.73) © 0.73
Secondary Outcome
In-hospital morbidity and mortality
Vasopressor dependent shock during initial hospital 9/80 ( 11%) 7/88 ( 8%) 1.47 (0.52, 4.14) ¢ 1.00
stay among those who did not have vasopressor
dependent shock at randomization — no. / total no. (%)
ALI-ARDS during initial hospital stay among those 8/75 ( 11%) 3/69 ( 4%) 2.63(0.67,10.34)¢ | 1.00
who did not have ALI-ARDS at randomization — no. /
total no. (%)
MODS-free days in study days 1-8 — median (IQR) 0(0-0) 0(0-0) NE 1.00
and no./total no. (%)

0 84/93 ( 90%) 91/95 ( 96%)

1 4/93 ( 4%) 1/95 ( 1%)

2 2/93 ( 2%) 2/95 ( 2%)

3 1/93 ( 1%) 1/95 ( 1%)

4 0/93 ( 0%) 0/95 ( 0%)

5 1/93 ( 1%) 0/95 ( 0%)

6 0/93 ( 0%) 0/95 ( 0%)

7 1/93 ( 1%) 0/95 ( 0%)

8 0/93 ( 0%) 0/95 ( 0%)
MV-free days in study days 1-8 — median (IQR) 4(0-7) 1(0-6) 3(1.1,4.9) 0.49
MV-free days in study days 1-28 ¢ — median (IQR) 23 (13- 27) 21 (0 - 26) 2 (-0.8, 4.8) 1.00
Duration of initial ICU stay (from day 0)' — median 7(3-11) 7 (4 -15) 0(-1.9,1.9) 1.00
(IQR)
Duration of total ICU stay up to study day 28 (from 8 (4-12) 7 (5-16) 1(-1.5, 3.5) 1.00

Meduri GU et al. Low-dose Methylprednisolone Treatment in Critically Ill Patients with Severe Community-acquired Pneumonia

Intensive Care Medicine (2022). DOI: 10.1007/s00134-022-06684-3

17



Intensive Care Medicine
Un-edited accepted proof

Original article

median (IQR)

Outcome Methylprednisolone Placebo Difference® P-value®
(n=97) (n=96) (95% CI)
Duration of initial hospital stay (from day 0)" — median | 11 (7 - 16) 13 (7 - 23) -2.6 (-6.2,1.1) 0.71
IQR
f-gsp)ital Mortality — no. / total no. (%) 20/94 ( 21%) 16/95 ( 17%) 1.33 (0.64, 2.77) ¢ 1.00
Post-discharge morbidity and mortality
Cardiovascular complications " — no. / total no. (%)
Up to Day 28 3/70 ( 4%) 2/64 (3%) 1.39(0.22 - 8.59) 1.00
Up to Day 60 5/74 ( 7%) 4/76 ( 5%) 1.30(0.34 - 5.06) 1.00
Up to Day 180 11/74 ( 15%) 11/79 ( 14%) 1.08 (0.44 - 2.66) 1.00
VR-12 Physical Component Score '
Day 28 37.9+13.9 37.4+14.8 0.5 (-5.1,6.1) 1.00
Day 60 39.4 +16.3 39.7+15.0 -0.3 (-6.2,5.7) 1.00
Day 180 441 +15.0 429+ 135 1.2 (-4.7,7.0) 1.00
VR-12 Mental Component Score'
Day 28 32.8+9.7 34.8+9.7 -2.0 (-5.8, 1.8) 1.00
Day 60 321194 33.2+99 -1.1 (-4.8, 2.6) 1.00
Day 180 30.7+74 31.5+8.5 -0.9(-4.1,2.4) 1.00
Katz ADL
Day 28 4.89 +1.98 462 +2.18 0.28 (-0.53, 1.09) 1.00
Day 60 492 +1.73 4.78 £ 1.96 0.13 (-0.57, 0.83) 1.00
Day 180 5.27 +1.44 4.69 £ 2.09 0.58 (-0.15, 1.30) 1.00
Lawton IADL’
Day 28 512+ 2.73 5.15+ 2.59 -0.03 (-1.07, 1.02) 1.00
Day 60 5.12+2.65 547 +2.71 -0.35 (-1.37, 0.67) 1.00
Day 180 5.74 £+ 2.45 5.67 + 2.68 0.08 (-0.97, 1.12) 1.00
Any rehospitalization within 12 months J - no. / total no. | 41/74 ( 55%) 39/78 ( 50%) 1.24 (0.66 - 2.35)¢ | 1.00
%
l(\lur)nber of rehospitalizations within 12 months k- 1(1-3) 2(1-3) -1(-1.8,-0.2) 1.00
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Outcome Methylprednisolone Placebo Difference® P-value®
(n=97) (n=96) (95% ClI)

Died by study day 180 - no. / total no. (%) 27/94 ( 29%) 28/94 ( 30%) 0.95 (0.51, 1.78)¢ 1.00
Restricted mean survival time up to day 180 - RMST | 138.5(7.2) 137.4(7.1) 1.1 (-18.8, 20.9) 1.00

(SE)

Died by 1 year - no. / total no. (%) 32/86 ( 37%) 36/91 (40%) 0.91 (0.49, 1.66) ¢ 1.00
Time to death (days) — no. / total no. (%) 32/97 ( 33%) 36/96 ( 38%) 0.89 (0.55, 1.44)9 1.00

2 Difference between treatment group is expressed as: odds ratio for binary variables; difference in medians for MV-free days up to day 8 and day
28, duration of ICU stay, total ICU days up to day 28, duration of initial hospital stay, and number of rehospitalizations within 12 months; difference
in means for other continuous variables; hazards ratio for time to event variables. NE: The difference in median and the 95%CI could not be
estimated because maijority of the observed values were at the one end of the distribution.

®The P-values for secondary outcomes are adjusted for multiplicity by Bonferroni correction (for 9 in-hospital outcomes and 21 post-discharge
outcomes). The widths of the confidence intervals for the treatment differences in secondary outcomes have not been adjusted for multiplicity and
therefore cannot be used to infer treatment effects.

¢ The adjusted odds ratio for 60-day mortality is 0.89 (95%ClI, 0.45 - 1.76; p=0.74) when adjusted for site, and is 0.70 (95%CI, 0.32 — 1.54; p=0.37)
when adjusted for site, age, APACHE lll score, CCl, bacteremia, use of anti-inflammatory medications at baseline and use of macrolide at
baseline. The unadjusted absolute risk difference in the 60-day mortality is -2% (95%ClI, -14% to 10%).

4 The unadjusted absolute risk difference is 3% (95%Cl, -6% to 12%) for vasopressor dependent shock, and 6% (95%Cl, -2% to 15%) for ALI-
ARDS.

¢ MV-free days from Days 1-28 was calculated for 181 participants (92 in the methylprednisolone group and 89 in the placebo group).

f The number of participants for whom the outcome was calculated in the methylprednisolone and placebo groups was, respectively, duration of
initial ICU stay: 95 and 95; duration of total ICU stay up to Day 28: 94 and 95; duration of initial hospital stay: 94 and 95.

¢ The unadjusted methylprednisolone versus placebo absolute risk difference is 4% (95%Cl, -7% to 16%) for hospital mortality, 5% (95%ClI, -10%
to 21%) for rehospitalization within 12 months, -1% (95%Cl, -14% to 12%) for 180-day mortality, -2% (95%Cl, -17% to 12%) for one-year mortality,
and -5% (95%Cl, -18% to 9%) for mortality over the study period.

h Cardiovascular complications included acute myocardial infarction, serious arrhythmias, new congestive heart failure or acute worsening of long-
term congestive heart failure, and cardo-respiratory arrest.

' The number of participants for whom the VR-12 Physical Component Score (PCS) and Mental Component Score (MCS) was calculated at Day
28, 60 and 180 was: 56, 59 and 47 in the methylprednisolone group and 47, 50 and 47 in the placebo group. The number of participants for whom
the Katz Activities of Daily Living (ADL) score was calculated at Day 28, 60 and 180 was: 57, 59 and 48 in the methylprednisolone group and 47,
51 and 49 in the placebo group. The number of participants for whom the Lawton Instrumental Activities of Daily Living (IADL) score was
calculated at Day 28, 60 and 180 was: 57, 58 and 47 in the methylprednisolone group and 47, 51 and 48 in the placebo group.

I Among the 153 participants (74 in methylprednisolone group, 79 in placebo group) who were discharged alive from initial hospitalization. One of
the 153 participants had missing rehospitalization data (0 in methylprednisolone group, 1 in placebo group) and were excluded from analysis.

k Among the 80 patients (41 in methylprednisolone group, 39 in placebo group) who had at least one rehospitalization within 12 months.
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Table S6. Primary and Secondary Outcomes — non-MV stratum

Outcome Methylprednisolone Placebo Difference? P-value®
(n=200) (n=191) (95% ClI)

Primary Outcome
Died on or prior to study day 60 — no. / total no. | 25/192 ( 13%) 26/183 ( 14%) 0.90 (0.50,1.63)¢ | 0.74
(%)
Secondary Outcome
In-hospital morbidity and mortality
Vasopressor dependent shock during initial 4/194 ( 2%) 5/183 ( 3%) 0.75(0.20, 2.84) ¢ 1.00
hospital stay among those who did not have
vasopressor dependent shock at randomization
—no. / total no. (%)
ALI-ARDS during initial hospital stay among 2/190 ( 1%) 51172 ( 3%) 0.36 (0.07, 1.86)¢ 1.00
those who did not have ALI-ARDS at
randomization — no. / total no. (%)
MODS-free days in study days 1-8 — median 0(0-0) 0 (0-0) NE 0.90
(IQR)

0 165/195 ( 85%) 161/180 ( 89%)

1 1/195 ( 1%) 9/180 ( 5%)

2 2/195 ( 1%) 2/180 ( 1%)

3 3/195 ( 2%) 1/180 ( 1%)

4 3/195 ( 2%) 2/180 ( 1%)

5 2/195 ( 1%) 0/180 ( 0%)

6 0/195 ( 0%) 1/180 ( 1%)

7 11/195 ( 6%) 2/180 ( 1%)

8 8/195 ( 4%) 2/180 ( 1%)
MV-free days in study days 1-8 — median (IQR) | 8 (8 - 8) 8(8-8) NE 1.00
MV-free days in study days 1-28 ¢ — median 28 (28 - 28) 28 (28 - 28) NE 1.00
(IQR)
Duration of initial ICU stay (from day 0) f— 2(2-5) 3(2-5) -1(-1.6,-0.4) 1.00
median (IQR)
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total no. (%)

Outcome Methylprednisolone Placebo Difference® P-value®
(n=200) (n=191) (95% CI)
Duration of total ICU stay up to study day 28 3(2-5) 3(2-5) 0 (-0.6, 0.6) 1.00
(from day 0) f— median (IQR)
Duration of initial hospital stay (from day 0) - 6(4-9) 6 (4 -10) 0.0 (1.3, 1.3) 1.00
median (IQR)
Hospital Mortality — no. / total no. (%) 14/197 ( 7%) 12/186 ( 6%) 1.11 (0.50, 2.47) ¢ 1.00
Post-discharge morbidity and mortality
Cardiovascular complications " — no. / total no.
%
: )Up to Day 28 8/181 ( 4%) 10/170 ( 6%) 0.74 (0.28 - 1.92) 1.00
Up to Day 60 13/183 ( 7%) 13/174 ( 7%) 0.95 (0.43 - 2.10) 1.00
Up to Day 180 20/183 ( 11%) 19/174 ( 11%) 1.00 (0.51 - 1.95) 1.00
VR-12 Physical Component Score '
Day 28 37.3+14.0 37.2+135 0.1 (-3.2, 3.3) 1.00
Day 60 38.6 + 14.9 40.6 £ 14.4 -2 (-5.5, 1.5) 1.00
Day 180 40.1 £ 14.8 39.9+16.6 0.2 (-4.0,4.4) 1.00
VR-12 Mental Component Score |
Day 28 32.6+9.7 33.6+9.2 -1.0(-3.2,1.2) 1.00
Day 60 325+8.6 31.5+8.6 1.0 (-1.1, 3.1) 1.00
Day 180 31.8+8.5 334+94 -1.6 (-3.9, 0.8) 1.00
Katz ADL
Day 28 5.03+1.79 4.79 £ 2.03 0.24 (-0.20, 0.69) 1.00
Day 60 5.19+1.70 5.12+1.75 0.06 (-0.35, 0.47) 1.00
Day 180 5.06 £+ 1.75 5.18 £ 1.71 -0.12 (-0.58, 0.33) | 1.00
Lawton IADL !
Day 28 5.50 + 2.57 5.36 £+ 2.77 0.14 (-0.48, 0.76) 1.00
Day 60 5.54 + 2.60 5.81 + 2.60 -0.27 (-0.89, 0.35) | 1.00
Day 180 5.78 + 2.62 6.10 £ 2.57 -0.32 (-1.01, 0.37) | 1.00
Any rehospitalization within 12 months / - no. / 94/179 ( 53%) 81/172 (47%) 1.24 (0.82-1.89)¢ | 1.00
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Outcome Methylprednisolone Placebo Difference® P-value®
(n=200) (n=191) (95% ClI)
Number of rehospitalizations within 12 months k- | 1 (1 - 3) 2(1-2) -1 (-1.4,-0.6) 1.00
median (IQR)
Died by study day 180 - no. / total no. (%) 32/185 ((17%) 37/180 ( 21%) 0.81 (0.48, 1.37)¢ 1.00
Restricted mean survival time up to day 180 — 157.7 (4.0) 154.9 (4.2) 2.8 (-8.6, 14.2) 1.00
RMST (SE)
Died by 1 year - no. / total no. (%) 47174 ( 27%) 48/162 ( 30%) 0.88 (0.55, 1.41)¢ 1.00
Time to death (days) — no. / total no. (%) 47/200 ( 24%) 48/191 ( 25%) 0.92 (0.61, 1.37)¢ 1.00

2 Difference between treatment group is expressed as: odds ratio for binary variables; difference in medians for MV-free days up to day 8 and day
28, duration of ICU stay, total ICU days up to day 28, duration of initial hospital stay, and number of rehospitalizations within 12 months; difference
in means for other continuous variables; hazards ratio for time to event variables. NE: The difference in median and the 95%CI could not be
estimated because majority of the observed values were at the one end of the distribution.

®The P-values for secondary outcomes are adjusted for multiplicity by Bonferroni correction (for 9 in-hospital outcomes and 21 post-discharge
outcomes). The widths of the confidence intervals for the treatment differences in secondary have not been adjusted for multiplicity and therefore
cannot be used to infer treatment effects.

¢ The adjusted odds ratio for 60-day mortality is 0.90 (95%Cl, 0.50 - 1.64; p=0.73) when adjusted for site, and is 0.95 (95%ClI, 0.49 — 1.85; p=0.89)
when adjusted for site, age, APACHE lll score, CCl, bacteremia, use of anti-inflammatory medications at baseline and use of macrolide at
baseline. The unadjusted absolute risk difference in the 60-day mortality is -1% (95%Cl, -8% to 6%).

4 The unadjusted absolute risk difference is -1% (95%Cl, -4% to 2%) for vasopressor dependent shock, and -2% (95%Cl, -5% to 1%) for ALI-
ARDS.

¢ MV-free days from Days 1-28 was calculated for 377 participants (195 in the methylprednisolone group and 182 in the placebo group).

f The number of participants for whom the outcome was calculated in the methylprednisolone and placebo groups was, respectively, duration of
initial ICU stay: 200 and 186; duration of total ICU stay up to Day 28: 197 and 185; duration of initial hospital stay: 197 and 186.

¢ The unadjusted methylprednisolone versus placebo absolute risk difference is 1% (95%Cl, -4% to 6%) for hospital mortality, 5% (95%ClI, -5% to
16%) for rehospitalization within 12 months, -3% (95%Cl, -11% to 5%) for 180-day mortality, -3% (95%CI, -12% to 7%) for one-year mortality, and
-2% (95%CI, -10% to 7%) for mortality over the study period.

h Cardiovascular complications included acute myocardial infarction, serious arrhythmias, new congestive heart failure or acute worsening of long-
term congestive heart failure, and cardo-respiratory arrest.

' The number of participants for whom the VR-12 Physical Component Score (PCS) and Mental Component Score (MCS) was calculated at Day
28, 60 and 180 was: 141, 142 and 119 in the methylprednisolone group and 137, 127 and 101 in the placebo group. The number of participants
for whom the Katz Activities of Daily Living (ADL) score was calculated at Day 28, 60 and 180 was: 146, 144 and 124 in the methylprednisolone
group and 140, 129 and 101 in the placebo group. The number of participants for whom the Lawton Instrumental Activities of Daily Living (IADL)
score was calculated at Day 28, 60 and 180 was: 145, 143 and 122 in the methylprednisolone group and 140, 129 and 101 in the placebo group.

I Among the 357 participants (183 in methylprednisolone group, 174 in placebo group) who were discharged alive from initial hospitalization. Six of
the 357 participants had missing rehospitalization data (4 in methylprednisolone group, 2 in placebo group) and were excluded from analysis.

k Among the 175 patients (94 in methylprednisolone group and 81 in placebo group) who had at least one rehospitalization within 12 months.
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Table S7. Baseline characteristics — MV stratum

Characteristic Methyl?r:zgg;solone P(I::gg)o
Age - years 68.5 + 10.6 66.9 + 10.7
Male sex —no. (%) 95 (98%) 90 (94%)
Ethnicity — no. (%)

Not Spanish, Hispanic or Latino 79 (87%) 80 (86%)

Mexican, Mexican American, or Chicano 7 (8%) 5 (5%)

Puerto Rican 1 (1%) 5 (5%)

Cuban 0 (0%) 0 (0%)

Other Spanish, Hispanic or Latino 4 (4%) 3 (3%)

Race — no./total no. (%)

5/93 (5%)

White 78/93 (84%) 73/94 (78%)
Black/African American 14/93 (15%) 19/94 (20%)
Other

4/94 (4%)

BMI = 30 — no./total no. (%)

25/97 (26%)

29/96 (30%)

Smoking status — no./total no. (%)

Current smoker 39/96 (41%) 29/95 (31%)

Prior smoker (not current smoker) 44/96 (46%) 39/95 (41%)

Lifetime non-smoker 13/96 (14%) 27/95 (28%)
Any major co-morbidity — no./total no. (%) 95/97 (98%) 91/96 (95%)
Number of major co-morbidities 4+1.8 3.8+2.0
Charlson Comorbidity Index 5.84 + 2.52 533+ 214
ACE27 Overall Comorbidity Score — no. (%)

0 2 (2%) 3 (3%)

1 15 (15%) 11 (11%)

2 13 (13%) 18 (19%)

3 67 (69%) 64 (67%)
ACEZ27 Total Score 2.49 +0.83 2.49 +0.82
Karnofsky Performance Score 70.8 + 22.4 70.2 + 23.5
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Characteristic

Methylprednisolone
(n=97)

Placebo
(n=96)

Health Care-Associated Pneumonia (HCAP) — no. (%)

35/97 (36%)

30/96 (31%)

Resided in nursing home or long-term care facility immediately prior to

o o
hospital admission 13 (13%) 20 (21%)
g:;s;?nahzed in acute care hospital for two or more days within past 90 25 (26%) 17 (18%)
Received intravenous therapy (antibiotic or chemotherapy) within past 14 (14%) 9 (9%)
30 days
Received home wound care within past 30 days 8 (8%) 3 (3%)
Received hemodialysis within past 30 days 2 (2%) 0 (0%)

Admission from the ward — no. (%)

26/97 (27%)

24/96 (25%)

Time from hospital admission to randomization — days, median (IQR) 1.9 (1.1-2.9) 1.8 (1.1-2.6)
Pneumonia Severity Index (PSI) 137.0+£ 34 4 131.9 1+ 36.1
PSI class — no. (%)

I 0 (0%) 1 (1%)

Il 1 (1%) 4 (4%)

1 7 (7%) 6 (6%)

v 36 (37%) 35 (36%)

\Y, 53 (55%) 50 (52%)
PIRO 2.80+£1.03 2.56 £ 1.02
CURB-65 273+1.15 2.70 £ 1.16)
Chest Radiograph Score 2.3+1.04 222 +117
Bilateral — no./total no. (%) 68/95 (72%) 66/93 (71%)
Multilobar — no./total no. (%) 74/97 (76%) 70/96 (73%)
Pa02:FiO2 (if PaO2 is available) 2 155+ 73 182 £ 97
SpO2:FiO2 (if Pa02 is not available) ® 195 + 66 200 = 58
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Characteristic

Methylprednisolone
(n=97)

Placebo
(n=96)

ALI-ARDS at randomization — no./total no. (%)

19/97 (20%)

26/96 (27%)

Bacteremia — no./total no. (%)

17/91 (19%)

9/93 (10%)

White Blood Cell Count (x10”6cells/mL) 16.19 £ 19.07 13.32 £ 6.46
APACHE Il Score 65.6 + 32.3 66.1 £ 34.3
SAPs Il Score 66.0 + 11.0 64.3 + 10.6
SOFA Score 8.62 +2.93 8.20 + 3.04
Lactate Level (mmol/L)° 1.84 + 1.07 1.66 +1.25

Vasopressor dependent shock at or prior to study entry — no. / total no. (%)

29/97 (30%)

24/96 (25%)

Use of anti-inflammatory medications at baseline — no. / total no. (%)¢

76197 (78%)

72196 (75%)

Use of macrolide antibiotics at baseline — no./total no. (%)

24/97 (25%)

16/96 (17%)

Antibiotic treatment in the participants who were not admitted from other
hospital - no. / total no. (%)

Did not receive initial antibiotics

13/91 ( 14%)

17/91 ( 19%)

Received initial antibiotics within 6 hours of hospital admission

75/91 ( 82%)

70/91 ( 77%)

Received initial antibiotics beyond 6 hours of hospital admission

3/91 ( 3%)

4191 ( 4%)

Unknown

0/91 ( 0%)

0/91 ( 0%)

Adequate initial antibiotic treatment based on guidelines® - no. / total no.
(%)

94/96 (98%)

90/95 (95%)

Tested for Influenza — no. / total no. (%)

64/96 (67%)

65/94 (69%)

Tested positive for influenza in participants who were tested for influenza —
no. / total no. (%)

3/52 (6%)

5/50 (10%)

Tested positive for both influenza and bacteria — no. / total no. (%)

3/97 (3%)

3/96 (3%)

@ The number of participants who had a PaO2:FiO2 measurement was 166 overall with 86 in the methylprednisolone group and 80 in the placebo
group.

® The number of participants who had an SpO2:FiO2 measurement was 17 overall with 6 in the methylprednisolone group and 11 in the placebo
group.

¢ The number of participants who had a Lactate Level measurement was 173 overall with 88 in the methylprednisolone group and 85 in the
placebo group.
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470 (36%) participants used aspirin at baseline (39 in the methylprednisolone group, 31 in the placebo group); and 23 (12%) participants used

systemic corticosteroids (12 in methylprednisolone, 11 in placebo).
¢ Excludes participants who did not receive antibiotics within 6 hours of hospital admission

Meduri GU et al. Low-dose Methylprednisolone Treatment in Critically Ill Patients with Severe Community-acquired Pneumonia
Intensive Care Medicine (2022). DOI: 10.1007/s00134-022-06684-3

26



Original article

Intensive Care Medicine

Un-edited accepted proof

Table S8. Baseline characteristics — non-MV stratum

Characteristic Methyl(rr)‘l;ezdor:)l)s olone ?rl‘i(;%':?
Age - years 69.2 + 11 69.5+ 11.3

Male sex — no. (%)

194 (97%)

183 (96%)

Ethnicity — no. (%)

Not Spanish, Hispanic or Latino

176 (90%)

171 (91%)

Mexican, Mexican American, or Chicano 9 (5%) 7 (4%)
Puerto Rican 4 (2%) 3 (2%)
Cuban 0 (0%) 1.(1%)
Other Spanish, Hispanic or Latino 6 (3%) 5 (3%)

Race — no./total no. (%)

White 167/194 (86%) 154/187 (82%)

Black/African American 22/194 (11%) 29/187 (16%)

Other 10/194 (5%) 6/187 (3%)
BMI 2 30 — no./total no. (%) 37/200 (19%) 41/189 (22%)
Smoking status — no./total no. (%)

Current smoker 59/198 (30%) 60/189 (30%)

Prior smoker (not current smoker) 111/198 (56%) 100/189 (53%)

Lifetime non-smoker 28/198 (14%) 29/189 (15%)
Any major co-morbidity — no./total no. (%) 195/200 (98%) 184/189 (97%)
Number of major co-morbidities 4+17 4+1.8
Charlson Comorbidity Index 5.75 + 2.33 5.8 + 2.28
ACE27 Overall Comorbidity Score — no. (%)

0 4/200 (2%) 5/189 (3%)

1 23/200 (12%) 22/189 (12%)

2 38/200 (19%) 41/189 (22%)

3 135/200 (68%) 121/189 (64%)
ACEZ27 Total Score 2.52 +0.78 247 0.8
Karnofsky Performance Score 73.1+21.8 74.3 +21.8
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Characteristic Methyl(rr)‘l;ezdor:)l)s olone ?rl]a:(;%':?
Health Care-Associated Pneumonia (HCAP) — no. (%)
77/200 (39%) 59/191 (31%)
27 (14%) 28 (15%)
Resided in nursing home or long-term care facility immediately prior
to hospital admission
Hospitalized in acute care hospital for two or more days within past 56 (28%) 41 (21%)
90 days
Received intravenous therapy (antibiotic or chemotherapy) within 28 (14%) 22 (12%)
past 30 days
Received home wound care within past 30 days 10 (5%) 10 (5%)
Received hemodialysis within past 30 days 8 (4%) 8 (4%)
Admission from the ward — no. (%) 40/200 (20%) 33/191 (17%)
. . o o , 1.5 (0.9-2.0) 1.2 (0.9-1.8)
Time from hospital admission to randomization — days, median (IQR)
Pneumonia Severity Index (PSI) 120.1 £ 37.3 117.4 £ 32.5
PSI class — no. (%)

| 3 (2%) 3 (2%)

Il 12 (6%) 9 (5%)

I 34 (17%) 23 (12%)

v 85 (43%) 91 (48%)

\ 66 (33%) 63 (33%)
PIRO 1.81£1.02 1.94 £ 1.08
CURB-65 2.67 £0.97 2.54 £ 0.96
Chest Radiograph Score 1.98 + 1.00 1.8 +£1.01
Bilateral — no./total no. (%) 121/193 (63%) 97/183 (53%)
Multilobar — no./total no. (%) 142/200 (71%) 118/189 (62%)
PaO2:FiO2 (if PaO2 is available) 2 201 + 87 192 + 84
SpO2:FiO2 (if PaO2 is not available) 290 + 100 208 + 96
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Characteristic Methyl(rr)‘l;ezdor:)i)s olone ?rl]i(;%':?
ALI-ARDS at randomization — no./total no. (%) 7/200 (4%) 13/189 (7%)
Bacteremia — no./total no. (%) 32/191 (17%) 23/182 (13%)
White Blood Cell Count (x10*6cells/mL) 14.78 £ 7.33 15.18 £ 7.54
APACHE Il Score 48.9 £ 26.4 46.9 £ 23.0
SAPs Il Score 56.3 £ 9.0 55.5 + 8.1
SOFA Score 5.74 £ 2.55 5.32+2.2
Lactate Level (mmol/L)® 1.83+1.34 1.89 + 2.03
Vasopressor dependent shock at or prior to study entry — no. / total no.

(%) 15/199 (8%) 8/189 (4%)

Use of anti-inflammatory medications at baseline — no. / total no. (%)

165/200 (83%)

149/190 ( 78%)

Use of macrolide antibiotics at baseline — no./total no. (%)

40/200 (20%)

36/190 (19%)

Antibiotic treatment in the participants who were not admitted from
other hospital - no. / total no. (%)°

Did not receive initial antibiotics

21/187 ( 11%)

17/180 ( 9%)

Received initial antibiotics within 6 hours of hospital admission

157/187 ( 84%)

152/180 ( 84%)

Received initial antibiotics beyond 6 hours of hospital admission

8/187 ( 4%)

5/180 ( 3%)

Unknown

1187 ( 1%)

6/180 ( 3%)

Adequate initial antibiotic treatment based on guidelines' - no. / total no.
(%)

192/197 (97%)

175/183 (96%)

Tested for Influenza — no. / total no. (%)

118/198 (60%)

108/183 (59%)

Tested positive for influenza in participants who were tested for
influenza — no. / total no. (%)

11/92 (12%)

6/81 (7%)

Tested positive for both influenza and bacteria — no. / total no. (%)

4/200 (2%)

3/191 (2%)

@ The number of participants who had a PaO2:FiO2 measurement was 213 overall with 115 in the methylprednisolone group and 98 in the placebo
group.

® The number of participants who had an SpO2:FiO2 measurement was 150 overall with 73 in the methylprednisolone group and 77 in the placebo
group.

¢ The number of participants who had a Lactate Level measurement was 341 overall with 173 in the methylprednisolone group and 168 in the
placebo group.
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4170 (44%) participants used aspirin at baseline (83 in the methylprednisolone group, 87 in the placebo group); and 35 (9%) participants used

systemic corticosteroids (19 in methylprednisolone, 16 in placebo).
¢ Excludes one participant with time to initial antibiotic treatment from hospital admission longer than 700 hours. This value was mostly likely due

to a data entry error.
fExcludes participants who did not receive antibiotics within 6 hours of hospital admission
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Table S9. Cause of Death for all deaths and for deaths by Study Day 60.

All Deaths Deaths by Study Day 60
Total Methylprednisolon | Placebo Total | Methylprednisolone | Placebo
e

Number Died 163 79 84 97 47 50
Immediate Cause of Death
MODS 9 (6%) 3 (4%) 6 (7%) 8 (8%) 3 (6%) 5 (10%)

Acute MODS in absence of

shock 9 3 6 8 3 5
Central Nervous System

Failure 1(1%) 1(1%) 0 (0%) 1(1%) 1(2%) 0 (0%)

Cerebrovascular accident -

ischemic (other than large

bleed) 1 1 0 1 1 0
Pulmonary 20 (12%) 7 (9%) 13 (15%) | 13 (13%) 5(11%) 8 (16%)

Refractory - Hypoxemic

respiratory failure 5 2 3 4 1 3

Hypoxemic respiratory

failure (predominantly) 8 3 5 5 3 2

Hypercapnic respiratory

failure (predominantly) 4 1 3 2 0 2

Pulmonary embolism -

large 1 0 1 1 0 1

Other pulmonary

complications 2 1 1 1 1 0
Cardiovascular 38 (23%) 16 (20%) 22 (26%) | 18 (19%) 7 (15%) 11 (22%)

Rapid unexpected cardiac

death - in-hospital 9 4 5 5 3 2

Sudden cardiac death

(SCD) - out-of-hospital 9 3 6 1 0 1
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All Deaths Deaths by Study Day 60
Total Methylprednisolon | Placebo Total | Methylprednisolone | Placebo
e

Expected cardiac death -

in-hospital 4 3 1 2 1 1

Death during refractory

shock 12 4 8 9 3 6

Fatal cardiac

ischemia/myocardial

infarction 1 1 0 0 0 0

Presumed cardiovascular

death 2 1 1 0 0 0

Cardiac - other cases 1 0 1 1 0 1
Gastrointestinal-Hepatic-
Metabolic 2 (1%) 1(1%) 1(1%) 1(1%) 0 (0%) 1(2%)

Massive gastrointestinal

bleeding 1 1 0 0 0 0

Complications of chronic or

end-stage liver failure 1 0 1 1 0 1
Renal 4 (2%) 4 (5%) 0 (0%) 3 (3%) 3 (6%) 0 (0%)

Complications of acute

renal failure 1 1 0 1 1 0

Complications of chronic

renal failure 2 2 0 2 2 0

Severe electrolytes or

metabolic abnormality -

not associated with renal

failure 1 1 0 0 0 0
Hematopoietic 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Immunity - Oncology 1(1%) 1(1%) 0 (0%) 1(1%) 1(2%) 0 (0%)
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All Deaths Deaths by Study Day 60
Total Methylprednisolon | Placebo Total | Methylprednisolone | Placebo
e

End-stage tumor - not lung 1 1 0 1 1 0
Infections - sepsis 4 (2%) 3 (4%) 1(1%) 3 (3%) 2 (4%) 1(2%)

Pneumonia - at study entry 3 2 1 3 2 1

Pulmonary sepsis - hospital

acquired - not related to

original pneumonia

[Ventilator-associated

pneumonia (VAP),

recurrent pneumonia, etc.] 1 1 0 0 0 0
latrogenic and others 69 (42%) 36 (46%) 33 (39%) | 45 (46%) 24 (51%) 21 (42%)

Other (not listed above) 69 36 33 45 24 21
Unknown 15 (9%) 7 (9%) 8 (10%) 4 (4%) 1(2%) 3 (6%)
Underlying Cause of Death
MODS 14 (9%) 7 (9%) 7 (8%) 11 (11%) 5(11%) 6 (12%)

Acute MODS in absence of

shock 8 3 5 7 3 4

Chronic refractory MODS 6 4 2 4 2 2
Central Nervous System
Failure 4 (2%) 1(1%) 3 (4%) 2 (2%) 0 (0%) 2 (4%)

Anoxic encephalopathy 1 1 0 0 0 0

Cerebrovascular accident -

ischemic (other than large

bleed) 1 0 1 0 0 0

Other neurologic disease

or event (meningitis,

seizure, etc.) 2 0 2 2 0 2
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All Deaths Deaths by Study Day 60
Total Methylprednisolon | Placebo Total | Methylprednisolone | Placebo
e
Pulmonary 48 (29%) 20 (25%) 28 (33%) | 32 (33%) 14 (30%) 18 (36%)
Refractory - Hypoxemic
respiratory failure 10 4 6 8 3 5
Hypoxemic respiratory
failure (predominantly) 21 8 13 18 6 12
Hypercapnic respiratory
failure (predominantly) 5 3 2 1 1 0
Pulmonary embolism -
large 1 1 0 1 1 0
Other pulmonary
complications 11 4 7 4 3 1
Cardiovascular 26 (16%) 14 (18%) 12 (14%) | 13 (13%) 8 (17%) 5 (10%)
Rapid unexpected cardiac
death - in-hospital 2 0 2 0 0 0
Sudden cardiac death
(SCD) - out-of-hospital 3 0 3 2 0 2
Expected cardiac death -
in-hospital 2 2 0 2 2 0
Death during refractory
shock 2 2 0 1 1 0
Fatal cardiac
ischemia/myocardial
infarction 2 2 0 0 0 0
Documented arrhythmia
without cardiac arrest 1 1 0 0 0 0
Refractory congestive
heart failure 8 5 3 6 4 2

Meduri GU et al. Low-dose Methylprednisolone Treatment in Critically Ill Patients with Severe Community-acquired Pneumonia

Intensive Care Medicine (2022). DOI: 10.1007/s00134-022-06684-3

34



Intensive Care Medicine

Original article Un-edited accepted proof

All Deaths Deaths by Study Day 60
Total Methylprednisolon | Placebo Total | Methylprednisolone | Placebo
e

Presumed cardiovascular

death 4 1 3 2 1 1

Cardiac - other cases 2 1 1 0 0 0
Gastrointestinal-Hepatic-
Metabolic 4 (2%) 2 (3%) 2 (2%) 2 (2%) 1(2%) 1(2%)

Massive gastrointestinal

bleeding 1 1 0 1 1 0

Acute abdomen

(perforation, intestinal

ischemia, complications of

cholecystitis or

pancreatitis, etc.) 1 1 0 0 0 0

Complications of chronic or

end-stage liver failure 2 0 2 1 0 1
Renal 4 (2%) 3 (4%) 1(1%) 1(1%) 0 (0%) 1(2%)

Complications of chronic

renal failure 4 3 1 1 0 1
Hematopoietic 1(1%) 1(1%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Thrombocytopenia or

coagulopathy with diffuse

bleeding 1 1 0 0 0 0
Immunity - Oncology 9 (6%) 5 (6%) 4 (5%) 2 (2%) 1(2%) 1(2%)

Malignant tumor - lung 1 1 0 0 0 0

Malignant tumor - not lung 2 1 1 0 0 0

End-stage tumor or

metastatic disease - lung

origin 1 0 1 1 0 1
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All Deaths Deaths by Study Day 60
Total Methylprednisolon | Placebo Total | Methylprednisolone | Placebo
e

End-stage tumor - not lung 5 3 2 1 1 0
Infections - sepsis 32 (20%) 15 (19%) 17 (20%) | 26 (27%) 13 (28%) 13 (26%)

Pneumonia - at study entry 19 9 10 19 9 10

Pulmonary sepsis - hospital

acquired - not related to

original pneumonia

[Ventilator-associated

pneumonia (VAP),

recurrent pneumonia, etc.] 9 3 6 5 2 3

Non-pulmonary sepsis -

hospital acquired 1 1 0 1 1 0

Non-pulmonary sepsis -

community-acquired or

health care-associated 3 2 1 1 1 0
latrogenic and others 7 (4%) 2 (3%) 5 (6%) 4 (4%) 2 (4%) 2 (4%)

Overdose or intoxication 1 0 1 0 0 0

Other (not listed above) 6 2 4 4 2 2
Unknown 14 (9%) 9 (11%) 5 (6%) 4 (4%) 3 (6%) 1(2%)
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Table S10. Cause of Death for deaths during initial hospitalization vs. after discharge from initial hospitalization

Deaths during initial hospitalization Death after discharge from initial
hospitalization
Total | Methylprednisolone | Placebo | Total | Methylprednisolone | Placebo
Number Died 62 34 28 101 45 56
Immediate Cause of Death
MODS 6 (10%) 3 (9%) 3(11%) 3 (3%) 0 (0%) 3 (5%)
Acute MODS in absence of
shock 6 3 3 3 0 3
Central Nervous System
Failure 1(2%) 1(3%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Cerebrovascular accident -
ischemic (other than large
bleed) 1 1 0 0 0 0
11
Pulmonary (18%) 3 (9%) 8(29%) | 9 (9%) 4 (9%) 5(9%)
Refractory - Hypoxemic
respiratory failure 4 1 3 1 1 0
Hypoxemic respiratory
failure (predominantly) 3 1 2 5 2 3
Hypercapnic respiratory
failure (predominantly) 2 0 2 2 1 1
Pulmonary embolism -
large 1 0 1 0 0 0
Other pulmonary
complications 1 1 0 1 0 1
12 26 16
Cardiovascular (19%) 6 (18%) 6(21%) | (26%) 10 (22%) (29%)
Rapid unexpected cardiac
death - in-hospital 4 3 1 5 1 4
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Deaths during initial hospitalization

Death after discharge from initial

hospitalization

Total | Methylprednisolone | Placebo | Total | Methylprednisolone | Placebo
Sudden cardiac death
(SCD) - out-of-hospital 0 0 0 9 3 6
Expected cardiac death -
in-hospital 1 1 0 3 2 1
Death during refractory
shock 6 2 4 6 2 4
Fatal cardiac
ischemia/myocardial
infarction 0 0 0 1 1 0
Presumed cardiovascular
death 0 0 0 2 1 1
Cardiac - other cases 1 0 1 0 0 0
Gastrointestinal-Hepatic-
Metabolic 0 (0%) 0 (0%) 0 (0%) 2 (2%) 1(2%) 1(2%)
Massive gastrointestinal
bleeding 0 0 0 1 1 0
Complications of chronic
or end-stage liver failure 0 0 0 1 0 1
Renal 1(2%) 1(3%) 0 (0%) 3 (3%) 3 (7%) 0 (0%)
Complications of acute
renal failure 0 0 0 1 1 0
Complications of chronic
renal failure 1 1 0 1 1 0
Severe electrolytes or
metabolic abnormality -
not associated with renal
failure 0 0 0 1 1 0
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Deaths during initial hospitalization

Death after discharge from initial

hospitalization

Total | Methylprednisolone | Placebo | Total | Methylprednisolone | Placebo
Hematopoietic 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Immunity - Oncology 0 (0%) 0 (0%) 0 (0%) 1(1%) 1(2%) 0 (0%)
End-stage tumor - not lung 0 0 0 1 1 0
Infections - sepsis 3 (5%) 2 (6%) 1 (4%) 1(1%) 1(2%) 0 (0%)
Pneumonia - at study entry 3 2 1 0 0 0
Pulmonary sepsis - hospital
acquired - not related to
original pneumonia
[Ventilator-associated
pneumonia (VAP),
recurrent pneumonia, etc.] 0 0 0 1 1 0
28 10 41 23
latrogenic and others (45%) 18 (53%) (36%) (41%) 18 (40%) (41%)
Other (not listed above) 28 18 10 41 18 23
15
Unknown 0 (0%) 0 (0%) 0(0%) | (15%) 7 (16%) 8 (14%)
Underlying Cause of Death
MODS 9 (15%) 4 (12%) 5(18%) | 5(5%) 3 (7%) 2 (4%)
Acute MODS in absence of
shock 7 3 4 1 0 1
Chronic refractory MODS 2 1 1 4 3 1
;Zaeill'\l;crrzl Nervous System %) 0 (0%) 1(4%) s 5%) 1(2%) 2 (4%)
Anoxic encephalopathy 0 0 0 1 1 0
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Deaths during initial hospitalization

Death after discharge from initial

hospitalization

Total | Methylprednisolone | Placebo | Total | Methylprednisolone | Placebo
Cerebrovascular accident -
ischemic (other than large
bleed) 0 0 0 1 0 1
Other neurologic disease
or event (meningitis,
seizure, etc.) 1 0 1 1 0 1
26 13 22 15
Pulmonary (42%) 13 (38%) (a6%) | (22%) 7 (16%) (27%)
Refractory - Hypoxemic
respiratory failure 9 4 5 1 0 1
Hypoxemic respiratory
failure (predominantly) 13 5 8 8 3 5
Hypercapnic respiratory
failure (predominantly) 0 0 0 5 3 2
Pulmonary embolism -
large 1 1 0 0 0 0
Other pulmonary
complications 3 3 0 8 1 7
20 11
Cardiovascular 6 (10%) 5(15%) 1 (4%) (20%) 9 (20%) (20%)
Rapid unexpected cardiac
death - in-hospital 0 0 0 2 0 2
Sudden cardiac death
(SCD) - out-of-hospital 0 0 0 3 0 3
Expected cardiac death -
in-hospital 2 2 0 0 0 0
Death during refractory
shock 1 1 0 1 1 0
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Deaths during initial hospitalization

Death after discharge from initial

hospitalization

Total | Methylprednisolone | Placebo | Total | Methylprednisolone | Placebo

Fatal cardiac

ischemia/myocardial

infarction 0 0 0 2 2 0

Documented arrhythmia

without cardiac arrest 0 0 0 1 1 0

Refractory congestive

heart failure 2 1 1 6 4 2

Presumed cardiovascular

death 1 1 0 3 0 3

Cardiac - other cases 0 0 0 2 1 1
s P R R R

Massive gastrointestinal

bleeding 1 1 0 0 0 0

Acute abdomen

(perforation, intestinal

ischemia, complications of

cholecystitis or

pancreatitis, etc.) 0 0 0 1 1 0

Complications of chronic

or end-stage liver failure 0 0 0 2 0 2
Renal 0 (0%) 0 (0%) 0(0%) | 4(4%) 3 (7%) 1(2%)

Complications of chronic

renal failure 0 0 0 4 3 1
Hematopoietic 0 (0%) 0 (0%) 0 (0%) 1(1%) 1(2%) 0 (0%)

Thrombocytopenia or

coagulopathy with diffuse

bleeding 0 0 0 1 1 0
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Deaths during initial hospitalization Death after discharge from initial
hospitalization
Total | Methylprednisolone | Placebo | Total | Methylprednisolone | Placebo

Immunity - Oncology 1(2%) 0 (0%) 1 (4%) 8 (8%) 5(11%) 3 (5%)

Malignant tumor - lung 0 0 0 1 1 0

Malignant tumor - not lung 0 0 0 2 1 1

End-stage tumor or

metastatic disease - lung

origin 1 0 1 0 0 0

End-stage tumor - not lung 0 0 0 5 3 2

17 15 10

Infections - sepsis (27%) 10 (29%) 7(25%) (15%) > (11%) (18%)

Pneumonia - at study entry 13 7 6 6 2 4

Pulmonary sepsis - hospital

acquired - not related to

original pneumonia

[Ventilator-associated

pneumonia (VAP),

recurrent pneumonia, etc.] 2 1 1 7 2 5

Non-pulmonary sepsis -

hospital acquired 1 1 0 0 0 0

Non-pulmonary sepsis -

community-acquired or

health care-associated 1 1 0 2 1 1
latrogenic and others 1(2%) 1(3%) 0 (0%) 6 (6%) 1(2%) 5 (9%)

Overdose or intoxication 0 0 0 1 0 1

Other (not listed above) 1 1 0 5 1 4
Unknown 0 (0%) 0 (0%) 0 (0%) (lﬁﬁ) 9 (20%) > (9%)
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Table S11. Number of participants with SAEs within 180 days after randomization

Methylprednisolone Placebo

(n=297) (n =287)

Participants with at least 1 SAE 167 (56%) 162 (56%)
Blood and lymphatic system disorders 9 6
Anaemia 4 5
Blood disorder 1 0
Haemorrhagic disorder 2 1
Immune thrombocytopenic purpura 1 0
Leukocytosis 1 0

Cardiac disorders 37 (12%) 45 (16%)
Acute myocardial infarction 2 6
Angina pectoris 1 0
Angina unstable 0 1
Aortic valve stenosis 0 1
Atrial fibrillation 4 5
Atrial flutter 1 1
Atrioventricular block complete 1 0
Bradycardia 0 1
Cardiac arrest 0 2
Cardiac failure 1 5
Cardiac failure congestive 25 18
Cardiac tamponade 0 1
Cardiomyopathy 0 1
Cardio-respiratory arrest 1 1
Chordae tendinae rupture 1 0
Conduction disorder 0 1
Coronary artery disease 0 2
Coronary artery occlusion 0 1
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Methylprednisolone Placebo
(n=297) (n =287)
Coronary artery stenosis 0 2
Ischaemic cardiomyopathy 0 1
Palpitations 1 0
Pulseless electrical activity 1 0
Supraventricular tachycardia 1 0
Tachyarrhythmia 1 0
Tachycardia 1 0
Ventricular fibrillation 0 1
Ventricular tachycardia 0 1
Congenital, familial and genetic disorders 0 (0%) 1(0.3%)
Haemorrhagic arteriovenous malformation 0 1
Endocrine disorders 1(0.3%) 0 (0%)
Diabetes insipidus 1 0
Gastrointestinal disorders 16 (5%) 11 (4%)
Alcoholic pancreatitis 1 0
Colitis 0 1
Diarrhoea 1 0
Diverticulum intestinal 1 0
Diverticulum intestinal haemorrhagic 0 1
Dysphagia 1 0
Gastric ulcer 0 1
Gastritis 1 0
Gastrointestinal haemorrhage 3 1
Gastrointestinal polyp haemorrhage 1 0
Gastrointestinal ulcer haemorrhage 1 0
Haematemesis 1 0
Hiatus hernia 0 1
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Methylprednisolone Placebo
(n=297) (n =287)
Ileus paralytic 0 1
Mallory-Weiss syndrome 0 1
Oesophageal fistula 1 0
Oesophageal varices haemorrhage 0 1
Pancreatitis acute 1 2
Pancreatitis necrotising 0 1
Rectal ulcer 1 0
Salivary hypersecretion 1 0
Small intestinal obstruction 1 0
Upper gastrointestinal haemorrhage 0 1
Volvulus 1 0
General disorders and administration site conditions 17 (6%) 10 (3%)
Adverse drug reaction 3 1
Complication associated with device 1 0
Death 2 1
Impaired healing 1 0
Multiple organ dysfunction syndrome 9 5
Non-cardiac chest pain 1 1
Sudden cardiac death 0 2
Vascular stent restenosis 0 1
Hepatobiliary disorders 2 (1%) 3(1%)
Bile duct obstruction 0 1
Cholecystitis acute 0 1
Hepatic cirrhosis 1 1
Hepatitis chronic active 0 1
Liver disorder 1 0
Immune system disorders 1 (0%) 0 (0%)
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Methylprednisolone Placebo
(n=297) (n =287)
Anaphylactic reaction 1 0
Infections and infestations 59 (20%) 56 (20%)
Arthritis bacterial 1 0
Bacteraemia 0 1
Bronchitis 2 0
Bronchopulmonary aspergillosis 1 0
Cellulitis 3 0
Clostridium difficile colitis 4 3
Clostridium difficile infection 2 0
Clostridium difficile sepsis 0 1
Empyema 1 1
Gangrene 0 1
Implant site infection 1 0
Infectious pleural effusion 1 1
Influenza 0 1
Lower respiratory tract infection 1 0
Lung abscess 1 0
Meningitis listeria 1 0
Osteomyelitis 1 1
Pancreatic abscess 0 1
Pneumonia 27 38
Pneumonia bacterial 1 1
Pneumonia cryptococcal 0 1
Pneumonia haemophilus 2 0
Pneumonia necrotising 0 1
Pneumonia pneumococcal 1 0
Pneumonia pseudomonal 1 1
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Methylprednisolone Placebo
(n=297) (n =287)
Pneumonia staphylococcal 0
Pneumonia streptococcal
Post procedural infection
Sepsis
Septic shock
Staphylococcal bacteraemia
Tracheobronchitis
Urinary tract infection
Urosepsis
Vaccine breakthrough infection
Injury, poisoning and procedural complications 11
Accidental overdose
Arterial injury
Endotracheal intubation complication
Fall
Feeding tube complication
Heat stroke
latrogenic injury
Intentional overdose
Joint injury
Overdose
Procedural complication
Procedural hypotension
Procedural pneumothorax
Pubis fracture
Rib fracture
Toxicity to various agents
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Original article

Methylprednisolone Placebo
(n=297) (n =287)
Tracheostomy malfunction 1 0
Wound complication 1 0
Investigations 2 (1%) 1(0%)
Blood creatinine increased 1 0
Laboratory test abnormal 0 1
Transaminases increased 1 0
Metabolism and nutrition disorders 11 (4%) 7 (2%)
Decreased appetite 1 0
Dehydration 3 0
Diabetic complication 0 1
Diabetic ketoacidosis 1 1
Failure to thrive 1 0
Fluid overload 0 1
Hyperglycaemia 2 1
Hyperkalaemia 1 1
Hyperosmolar hyperglycaemic state 0 1
Hypoglycaemia 2 3
Musculoskeletal and connective tissue disorders 3(1%) 6 (2%)
Arthritis 0 1
Lumbar spinal stenosis 0 1
Muscular weakness 1 1
Musculoskeletal chest pain 1 0
Osteoarthritis 0 1
Osteonecrosis 0 1
Rhabdomyolysis 1 1
Neoplasms benign, malignant and unspecified (incl cysts 6 (2%) 6 (2%)
and polyps)
Adenocarcinoma gastric 1 0
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Methylprednisolone Placebo
(n=297) (n =287)
Bladder neoplasm 0 1
Bronchial carcinoma 1 0
Chronic lymphocytic leukaemia 1 0
Lung adenocarcinoma 1 1
Lung neoplasm malignant 1 0
Myelodysplastic syndrome 1 0
Oesophageal carcinoma 0 1
Plasma cell myeloma 1 0
Prostate cancer metastatic 0 1
Squamous cell carcinoma of lung 0 1
Tonsil cancer 0 1
Nervous system disorders 13 (4%) 11 (4%)
Amyotrophic lateral sclerosis 0 1
Basal ganglia stroke 0 1
Carotid artery aneurysm 0 1
Carotid artery stenosis 1 0
Cerebral ischaemia 0 1
Cerebrovascular accident 6 3
Hypoxic-ischaemic encephalopathy 2 0
Myoclonic epilepsy 1 0
Myxoedema coma 1 0
Parkinson's disease 2 0
Seizure 0 2
Status epilepticus 0 1
Syncope 2 0
Vascular dementia 0 1
Product issues 0 (0%) 1(0%)
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Methylprednisolone Placebo

(n=297) (n =287)
Unintentional medical device removal 0 1

Psychiatric disorders 8 (3%) 13 (5%)
Alcohol abuse 0 1
Alcohol withdrawal syndrome 0 1
Delirium 4 3
Delirium tremens 1 1
Drug abuse 1 0
Drug dependence 0 1
Mental status changes 1 4
Substance-induced psychotic disorder 1 0
Suicidal ideation 2 2

Renal and urinary disorders 17 (6%) 9 (3%)
Acute kidney injury 11 6
Chronic kidney disease 1 0
End stage renal disease 3 0
Glomerulonephritis rapidly progressive 1 0
Nephrolithiasis 0 1
Pulmonary renal syndrome 1 0
Renal failure 1 1
Urinary retention 1 1
Reproductive system and breast disorders 0 (0%) 1 (0%)

Benign prostatic hyperplasia 0 1

Respiratory, thoracic and mediastinal disorders 51 (17%) 56 (20%)
Acute respiratory distress syndrome 4 3
Acute respiratory failure 3 0
Alveolitis allergic 1 0
Aspiration 0 1
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Methylprednisolone Placebo
(n=297) (n =287)
Bronchial secretion retention 0 1
Bronchospasm 0 1
Chronic obstructive pulmonary disease 11 16
Dyspnoea 2 0
Haemoptysis 1 1
Haemothorax 1 0
Hypoventilation 1 0
Hypoxia 1 1
Increased bronchial secretion 0 1
Interstitial lung disease 3 2
Lung infiltration 0 1
Organising pneumonia 2 1
Pickwickian syndrome 1 0
Pleural effusion 2 4
Pleuritic pain 0 1
Pneumonia aspiration 5 8
Pneumonitis 1 0
Pneumothorax 3 2
Pulmonary embolism 5 6
Pulmonary fibrosis 0 1
Pulmonary hypertension 1 0
Pulmonary oedema 2 1
Respiratory arrest 2 0
Respiratory failure 9 8
Sleep apnea syndrome 0 1
Skin and subcutaneous tissue disorders 1 (0%) 0 (0%)
Diabetic foot 1 0
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Methylprednisolone Placebo
(n=297) (n =287)
Surgical and medical procedures 3(1%) 1 (0%)
Medical device battery replacement 0 1
Rehabilitation therapy 2 0
Withdrawal of life support 1 0
Vascular disorders 8 (3%) 10 (3%)
Aortic aneurysm 1 0
Aortic stenosis 1 0
Arterial thrombosis 0 1
Arteriosclerosis 0 1
Deep vein thrombosis 1 2
Dry gangrene 0 1
Haematoma 0 1
Hypertension 0 1
Hypertensive crisis 1 0
Hypertensive emergency 0 1
Hypotension 1 1
Orthostatic hypotension 3 0
Shock 0 2
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Table S12. Number of participants with complications within 180 days after randomization

Methylprednisolone | Placebo
(n=297) (n=287) P-value
Number of Participants with Complications 185 ( 62%) 183 ( 64%) 0.71
Infections 73 ( 25%) 76 ( 26%) 0.60
Cardiovascular 104 ( 35%) 91 (32%) 0.40
Vasopressor Dependent Shock 18 ( 6%) 17 ( 6%) 0.94
Acute Myocardial Infarction 6( 2%) 9( 3%) 0.39
Troponin Elevation Without Acute ECG
Changes 24 ( 8%) 18 ( 6%) 0.40
Congestive Heart Failure (New or Worsening) | 33 ( 11%) 25 ( 9%) 0.33
New Serious Atrial Arrhythmia 26 ( 9%) 14 ( 5%) 0.06
New Serious Ventricular Arrhythmia 8( 3%) 7( 2%) 0.85
Cardio-Respiratory Arrest (survived or died) 10 ( 3%) 19 ( 7%) 0.07
Cardio-Respiratory Arrest-Survived 4( 1%) 10 ( 3%) 0.09
Cardio-Respiratory Arrest-Died 6( 2%) 12 ( 4%) 0.13
Deep Vein Thrombosis 2( 1%) 5( 2%) 0.28
Other 42 ( 14%) 41 ( 14%) 0.96
Pulmonary 71 (24%) 86 ( 30%) 0.10
Pleural effusion 23 ( 8%) 34 (12%) 0.09
Pneumothorax 8( 3%) 4( 1%) 0.27
Pulmonary embolus 6( 2%) 6( 2%) 0.95
Vomiting with aspiration 1( 0%) 3( 1%) 0.37
ALI-ARDS 11 ( 4%) 13 ( 5%) 0.62
Acute respiratory failure requiring MV 14 ( 5%) 7( 2%) 0.14
Other 36 ( 12%) 51 ( 18%) 0.06
Gastrointestinal OR Hepatic 37 (12%) 29 ( 10%) 0.37
Gastrointestinal bleeding 9( 3%) 5( 2%) 0.31
Acute Liver function test abnormalities 11 ( 4%) 6( 2%) 0.25
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Pancreatitis 1( 0%) 3( 1%) 0.37
Impaired swallowing mechanisms after
extubation 4( 1%) 4( 1%) 1.00
Other 17 ( 6%) 17 ( 6%) 0.92
Hematologic 47 ( 16%) 37 (13%) 0.31
Anemia 28 ( %) 28 ( 10%) 0.89
Leucopenia (WBC < 3,000) 3( 1%) 1( 0%) 0.62
Thrombocytopenia 14 ( 5%) 9( 3%) 0.33
Other 18 ( 6%) 8 ( 3%) 0.06
Renal 52 (18%) 40 (14%) | 0.24
Acute renal failure requiring dialysis 15 ( 5%) 13 ( 5%) 0.77
Hypokalemia 13 ( 4%) 12 ( 4%) 0.91
Hypernatremia 9( 3%) 9( 3%) 0.94
Other 29 ( 10%) 20 ( 7%) 0.22
Neurologic 30 (10%) 29 ( 10%) 1.00
Cerebrovascular accident 4( 1%) 3( 1%) 1.00
Encephalopathy 9( 3%) 2( 1%) 0.04
Neuromuscular weakness 7( 2%) 13 ( 5%) 0.15
Convulsions 1( 0%) 3( 1%) 0.37
Other 17 ( 6%) 13 ( 5%) 0.51
Musculoskeletal 9( 3%) 12 ( 4%) 0.46
Tendonitis 0( 0%) 1( 0%) 0.49
Tendon rupture 0( 0%) 0( 0%)
Other 9 ( 3%) 11 ( 4%) 0.59
Psychiatric 14 ( 5%) 14 ( 5%) 0.93
Psychosis 3( 1%) 4( 1%) 0.72
Other new or worsened psychiatric symptoms | 7 ( 2%) 7( 2%) 0.95
Other 6 ( 2%) 6 ( 2%) 0.95
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Endocrinological 52 (18%) 39 (14%) 0.19
Hyperglycemia requiring insulin 46 ( 15%) 33 (11%) 0.16
Hypoglycemia requiring glucose 6( 2%) 12 ( 4%) 0.13
Other 5( 2%) 1( 0%) 0.22
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