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Introduction

Despite medical advancements, community-acquired pneu-
monia (CAP) continues to be a highly prevalent disease 
associated with significant morbidity and mortality. In the 
United States, an estimated 1.5 million adults are hospital-
ized annually as a result of CAP and an alarming 1 of every 
3 are predicted to die within 1 year.1 According to data 
reported by the World Health Organization, lower respira-
tory infections account for the leading infectious cause of 
mortality worldwide.2 With its significant prevalence and 
associated consequences, optimizing the management of 
patients with CAP remains of critical importance.

The pathogenesis of CAP begins with the invasion of 
bacteria into the lower respiratory tract via inhalation, 
aspiration of oropharyngeal contents, or hematogenous 
spread from an extrapulmonary site of infection. Once 
within the lower airways, microorganisms infiltrate alve-
oli and replicate while alveolar macrophages attempt 
phagocytosis. If unable to completely clear these organ-
isms, the immune response is escalated through the release 

of inflammatory cytokines. This local inflammatory 
response may lead to damage of the lung parenchyma. As 
a result, patients with CAP typically present with dyspnea, 
cough, sputum production, pleuritic chest pain, crackles 
during lung expansion, and infiltrates or consolidations on 
chest radiograph.3,4

In some patients, the local inflammatory response is 
insufficient in controlling infection. Cytokines are released 
into the bloodstream to recruit inflammatory cells into the 
lungs, resulting in systemic inflammation. This accounts for 
the systemic signs and symptoms of pneumonia, such as 
fever, tachycardia, and leukocytosis. If the systemic 
response becomes dysregulated and uncontrolled, serious 
complications can occur as a result of the direct tissue injury 
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and organ damage. Pneumonia can progress to bacteremia, 
sepsis, acute respiratory distress syndrome, multiorgan fail-
ure, and death.3

The Pneumonia Severity Index (PSI) is a clinical predic-
tion model for CAP that classifies patients by estimated dis-
ease severity and mortality risk.5 This scoring criteria offers 
a more comprehensive and objective assessment for risk 
stratification and is often utilized in research. Points are 
assigned based on certain patient demographics, comorbidi-
ties, physical examination, and laboratory and radiographic 
findings. Patients are then classified into low (classes I-III), 
moderate (class IV), or high-risk (class V) groups based on 
total point score. Patients within PSI risk classes I, II, and 
III have a lower estimated mortality risk of <1%. Mortality 
risk is higher for patients within PSI risk classes IV and V at 
9.3% and 27%, respectively. Trials evaluating adjunctive 
corticosteroid therapy in CAP often include the PSI as a 
measure of CAP severity. In clinical practice, the PSI can be 
used as a decision-aid to determine whether patients require 
hospitalization. The PSI has also been used for prediction of 
clinically important outcomes, such as length of hospital 
stay and admission to the intensive care unit (ICU).5

Corticosteroids are hormones secreted by the adrenal 
cortex that have widespread impact on metabolism, immune 
response, and stress. Corticosteroids are composed of 2 
major classes: mineralocorticoids and glucocorticoids. 
Mineralocorticoids (ie, aldosterone) predominately affect 
sodium and water retention. Glucocorticoids (ie, cortisol) 
have profound metabolic effects on carbohydrates, proteins, 
and lipids. Glucocorticoids also have anti-inflammatory 
actions through their inhibition of inflammatory mediator 
production and release.6,7 Table 1 illustrates a comparison 
of the properties of commonly used synthetic glucocorti-
coids, including respective anti-inflammatory (glucocorti-
coid) and salt-retaining (mineralocorticoid) potencies.8

Glucocorticoids have activity against peripheral leuko-
cytes and other markers that play a role in the inflammatory 
response to infection. Inflammation occurs with the release 
of cytokines and subsequent infiltration of leukocytes into 
the affected tissue, such as the lung parenchyma in pneumo-
nia. Glucocorticoids block cytokine expression and synthe-
sis, inhibit leukocyte migration to sites of inflammation, and 
promote other anti-inflammatory effects such as phagocytic 

removal of cellular debris. Glucocorticoids also have immu-
nosuppressive effects through apoptosis of immune cells. 
These actions may provide benefit in opposing the detrimen-
tal effects of immune system hyperactivity and dysregula-
tion in sepsis.9

Corticosteroids are associated with a range of potential 
adverse effects due to their widespread actions.7 Adverse 
effects from short-term corticosteroid use include hypergly-
cemia, fluid retention, hypertension, and neuropsychiatric 
effects. Long-term and/or high-dose corticosteroids can 
increase risk of bacterial and fungal infections, impaired 
wound healing, weight gain, diabetes, osteoporosis, depres-
sive disorders, child growth suppression, and hirsutism. 
Abrupt withdrawal of corticosteroid therapy may cause 
exacerbation of the underlying disease and acute adrenal 
insufficiency due to hypothalamus-pituitary-adrenal axis 
suppression.8,9

The adjunctive use of corticosteroids is currently recom-
mended as part of the standard management of several con-
ditions, including chronic obstructive pulmonary disease, 
meningitis, tuberculosis, and septic shock. The hypothe-
sized benefit of adjunctive corticosteroids in the manage-
ment of CAP has been a subject of continued research. One 
proposed mechanism is attributed to corticosteroid-induced 
downregulation of cytokine production and inhibition of 
immune cell migration to the lungs, which may reduce pul-
monary inflammation and prevent respiratory failure in 
severe CAP. Another proposed mechanism is related to nor-
malization of the hypothalamus-pituitary-adrenal axis in 
patients with an inadequate adrenal response to infection 
due to critical illness-related corticosteroid insufficiency, 
which is the mechanism for corticosteroids in septic shock. 
Corticosteroids can also prevent Jarisch-Herxheimer-like 
reactions on antibiotic initiation in patients with a high bac-
terial burden. Although these are a few pathophysiologic 
hypotheses, the true effect of steroids in CAP is not fully 
known. In addition, individual patient response to steroids 
may vary due to the range of CAP presentations in terms of 
severity and etiology of infection.9,10 A number of random-
ized controlled trials (RCTs), systematic reviews, and meta-
analyses have sought to characterize the potential benefits 
and harms of adjunctive corticosteroid therapy in the man-
agement of CAP.

Table 1. Comparison of Glucocorticoid Properties.8

Glucocorticoid GC potency MC potency Equivalent dose Half-life (hours)

Hydrocortisone 1 1 20 mg 8-12
Prednisone 4 0.8 5 mg 18-36
Methylprednisolone 5 0.5 4 mg 18-36
Dexamethasone 25 0 0.75 mg >36

Abbreviations: GC, glucocorticoid; MC, mineralocorticoid.
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Data Sources

A search was conducted using PubMed to identify litera-
ture published in the English language from January 1993 
to November 2020 that evaluated the use of adjunctive 
corticosteroids in the treatment of patients with CAP. Key 
search terms included corticosteroids AND community-
acquired pneumonia.

Study Selection and Data Extraction

Pertinent RCTs, systematic reviews, and meta-analyses were 
considered for inclusion. Out of the available literature, one 
RCT and 2 systematic reviews and meta-analyses were 
selected based on their size, quality, and scope. Clinical 
practice guidelines on the management of CAP were also 
reviewed and included for discussion in this article.

Results

Randomized Controlled Trial: Blum et al11

In 2015, Blum and colleagues published a RCT comparing 
a 7-day course of prednisone 50 mg daily versus placebo 
in 802 patients hospitalized with CAP. The primary out-
come was time to clinical stability, defined as stable vital 
signs for at least 24 hours as well as mental status return to 
baseline and ability for oral intake. Secondary outcomes 
included time to hospital discharge, pneumonia-associated 
complications, and the incidence of all-cause mortality, 
recurrence of pneumonia, or readmission to the hospital 
within 30 days. Prespecified subgroup analyses of patient 
age, C-reactive protein (CRP) level, severity of CAP based 
on PSI score, bacteremia, and chronic obstructive pulmo-
nary disease diagnosis were also evaluated to determine 
whether a specific subset of patients derived greater ben-
efit from adjunctive corticosteroid therapy.

A total of 785 patients were included in the intention-to-
treat analysis with 392 in the prednisone group and 393 
assigned to placebo. The median vital signs at baseline 
within both groups met primary outcome criteria for clini-
cal stability, which provides some context when assessing 
the overall level of critical illness within this study. Based 
on PSI classification, about half of patients had lower ver-
sus higher severity pneumonia (PSI classes I-III vs IV-V, 
respectively). Twenty percent of patients had a diagnosis of 
diabetes mellitus at baseline.

The primary outcome of time to clinical stability was 
shorter in the prednisone group compared with the placebo 
group (3 days vs 4.4 days; hazard ratio = 1.33 [95% con-
fidence interval (CI) = 1.15-1.5, P < .0001]). Patients in 
the prednisone group also had a shorter median time to 
effective hospital discharge (6 days vs 7 days; hazard ratio 
= 1.19 [95% CI = 1.04-1.38, P = .012]). No significant 
differences were observed in the overall incidence of 

pneumonia-associated complications and rates of recur-
rent pneumonia, hospital readmission, and all-cause mor-
tality. The incidence of inpatient hyperglycemia requiring 
treatment with insulin was significantly higher in the pred-
nisone group (19% vs 11%; odds ratio [OR] = 1.96 [95% 
CI = 1.31-2.93]). Other corticosteroid-related adverse 
effects were infrequent and similar between groups. There 
was no evidence of effect modification in any of the pre-
specified subgroups.

The authors concluded that treatment with prednisone 
for 7 days in patients hospitalized with CAP shortens time 
to clinical stability without an increase in complications. 
Based on study definitions, a 1.4-day reduction was seen in 
time to clinical stability as well as a 1-day reduction in time 
to hospital discharge. Although the true significance of clin-
ical stability is uncertain, time to hospital discharge is a 
clinically important and appropriate outcome for evaluation 
of efficacy in a trial of this size. A potential limitation of the 
primary outcome definition is that it does not account for 
other factors that may affect the determination of clinical 
stability, such as physical examination findings or persis-
tence of significant pneumonia symptoms. Despite being 
one of the largest RCTs on this topic at the time of publica-
tion, this study is limited by its sample size for other impor-
tant endpoints, such as mortality. In addition, the subgroup 
analyses were not adequately powered to detect a differ-
ence. With promising results for potential benefit of cortico-
steroids in patients with CAP, this trial likely influenced 
subsequent research on this topic.

IDSA Systematic Review and Meta-Analysis: 
Briel et al12

A systematic review and meta-analysis by Briel and col-
leagues in 2018 utilized individual patient data (IPD) from 
6 RCTs to evaluate adjunctive corticosteroid therapy in 
adults hospitalized with CAP.11,13-17 Previous RCTs investi-
gating this topic were limited in their evaluation of sub-
group differences due to inadequate statistical power. With 
the inclusion of multiple RCTs, one objective of this meta-
analysis was to explore these subgroup differences and 
identify whether a specific subset of patients may derive 
greater benefit from corticosteroids.

Of the 6 RCTs included in this IPD meta-analysis, 3 spe-
cifically studied adults with severe CAP.15-17 However, 
these trials were smaller in size, representing only 218 
(15%) of the 1509 patients in the meta-analysis. Two RCTs 
included all patients hospitalized with CAP regardless of 
severity and one included adults with CAP not requiring 
intensive care.11,13,14 The RCTs specifically studying 
patients with severe CAP each used an intravenous (IV) 
corticosteroid (ie, hydrocortisone, methylprednisolone).15-17 
The other 3 RCTs used prednisone 50 mg orally daily, pred-
nisolone 40 mg orally or IV daily, and dexamethasone 5 mg 
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IV daily.11,13,14 The average duration of corticosteroid ther-
apy between all included RCTs was 6.5 days.

In total, 748 patients received corticosteroid therapy and 
758 were assigned to placebo. Approximately 10% of 
patients were directly admitted to the ICU and 75% had 2 or 
more systemic inflammatory response syndrome (SIRS) 
criteria. Based on PSI classification, about half of the 
patients were considered to have severe CAP. About 17% of 
patients had a diagnosis of diabetes mellitus at baseline.

The primary outcome of all-cause mortality at 30 days 
showed no difference in the corticosteroid group compared 
with placebo (5% vs 5.9%; OR = 0.75 [95% CI = 0.46-
1.21, P = .24]). However, time to clinical stability (3 vs 4 
days; OR = −1.03 [95% CI = −1.62 to −0.43, P = .001]) 
and length of hospital stay (7 vs 8 days; OR = −1.15 [95% 
CI= −1.75 to −0.55, P < .001]) were both approximately 1 
day shorter in the group receiving corticosteroids. Rates of 
both early and late treatment failure were similar between 
groups. Raising a potential safety concern, an increase in 
CAP-related rehospitalization within 30 days of discharge 
was observed in the corticosteroid group (5% vs 2.7%; OR 
= 1.85 [95% CI = 1.03-3.32, P = .04]; NNH [number 
needed to harm] = 45). In addition, there was a higher inci-
dence of inpatient hyperglycemia requiring insulin with the 
use of corticosteroids (22% vs 12%; OR = 2.15 [95% CI = 
1.60-2.90]). In this IPD meta-analysis, the prespecified 
subgroup analyses for the primary outcome did not demon-
strate statistically significant differences. However, the 
subgroups that assessed CAP severity based on PSI classi-
fication, initial ICU admission, and SIRS criteria each 
demonstrated a trend toward potential mortality benefit in 
patients with more severe illness.

The authors concluded that adjunctive treatment with 
corticosteroids in patients hospitalized with CAP reduces 
time to clinical stability and length of stay without a signifi-
cant effect on mortality. Adverse outcomes include a poten-
tial increase in risk for CAP-related rehospitalization and 
hyperglycemia. The design of this study as an IPD meta-
analysis confers a number of strengths. Access to individual 
patient data allows for the standardization of definitions and 
analysis across studies. Most of the included trials met high 
methodological quality standards, thereby increasing inter-
nal validity and minimizing the potential for bias. The large 
study population consisting of more than 1500 patients 
improves statistical power in studying important outcomes. 
However, 3 eligible RCTs that specifically evaluated 
patients with severe CAP were excluded from this meta-
analysis due to inability to obtain individual patient data. 
Concern has been expressed that the exclusion of these 
RCTs limited the power of mortality assessment in this sub-
population of patients with severe CAP.18 Another potential 
limitation of this meta-analysis is confounding related to 
the difference in management of patients across trials (ie, 
corticosteroid regimens, antimicrobial therapy).

Cochrane Systematic Review and Meta-Analysis: 
Stern et al19

In December 2017, an updated Cochrane review and meta-
analysis assessing the efficacy and safety of corticosteroids 
in the treatment of pneumonia was published by Stern and 
colleagues.19 With the inclusion of 17 RCTs conducted 
worldwide, this meta-analysis examined a much larger sam-
ple population of 2264 total patients. Of the 13 RCTs con-
ducted in adults with CAP, 7 trials only included adults with 
severe CAP.15-17,20-23 However, a total of 9 trials provided 
data for 995 adults with severe CAP in this meta-analysis 
overall.

The corticosteroid interventions differed between the 
RCTs in terms of the agent, dose, and duration of therapy. 
However, most trials used steroid doses equivalent to 40 to 
50 mg of prednisone per day for a total of 5 to 7 days. Table 
2 outlines the corticosteroid interventions for each trial 
included in this meta-analysis.11,13-17,20-26

The primary outcome of all-cause mortality within 30 
days demonstrated a significant benefit of adjunctive corti-
costeroids in all adults with CAP (relative risk [RR] = 0.66 
[95% CI = 0.47-0.92]). However, this difference appeared 
to be attributed to adults with severe CAP (RR = 0.58 [95% 
CI = 0.40-0.84]) as there was no significant mortality dif-
ference observed in adults with nonsevere CAP (RR = 0.95 
[95% CI = 0.45-2.00]).

Corticosteroid therapy significantly reduced the inci-
dence of early clinical failure in all adults regardless of CAP 
severity classification (RR = 0.40 [95% CI 0.23-0.70]). 
However, the effect was larger in the subgroup of patients 
with severe CAP (RR = 0.32 [95% CI = 0.15-0.70]) com-
pared with adults with nonsevere CAP (RR = 0.68 [95% CI 
= 0.56-0.83]). Both time to clinical cure and duration of 
hospital stay were reduced in the corticosteroid arm com-
pared with placebo (−1.8 days [95% CI = −2.5 to −1.2] and 
−2.9 days [95% CI −4.3 to −0.9], respectively).

Although more adverse events occurred in the cortico-
steroid group, no statistically significant difference was 
found between groups overall (RR = 1.21 [95% CI = 0.99-
1.47]). For the individual adverse outcomes of gastrointes-
tinal bleeding, neuropsychiatric events, and adverse cardiac 
events, no significant differences were identified, but there 
was a significantly higher rate of hyperglycemia in the cor-
ticosteroid arm compared with placebo (RR = 1.72 [95% 
CI = 1.38-2.14]).

The authors concluded that the results of this meta-anal-
ysis support the use of corticosteroids in adults with severe 
CAP due to reduced mortality, clinical failure, complication 
rates, length of hospitalization, and time to clinical cure. 
They indicated that adults with nonsevere CAP may derive 
benefit as well, but without survival advantage.

A major strength of this meta-analysis is the large 
study population that provided adequate power to assess 
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mortality. The large sample size also improved the assess-
ment of subgroup analyses based on CAP severity. However, 
there are also several limitations of this meta-analysis. 
Allocation concealment was unclear in some of the trials, 
which may increase risk of selection bias. In addition, there 
were differences in outcome definitions of early clinical 
failure and time to clinical cure between trials. This incon-
sistency can lead to indirectness and lower the quality of 
evidence. Heterogeneity, as indicated by the I2 index, was 
used to quantify the percentage of variation across studies 
due to heterogeneity rather than chance. Some secondary 
outcome analyses demonstrated significant heterogeneity, 
lowering the quality of evidence. However, the primary out-
come of mortality is an objective measure and demonstrated 
minimal heterogeneity, offering reassurance in this result. 
Overall, this Cochrane meta-analysis contributed to evi-
dence supporting the use of adjunctive corticosteroid ther-
apy specifically in adults with severe CAP.

Discussion

A number of clinical trials and meta-analyses performed 
over the past couple of decades have sought to identify the 
impact of corticosteroids in the treatment of CAP. Some 
trials have shown significant benefit, such as reducing hos-
pital length of stay, while others have demonstrated a 
potential for harm. The corticosteroid interventions (eg, 
agent, dose, duration) as well as the patient populations 
(eg, CAP severity, study sample sizes) have varied signifi-
cantly making comparison difficult. With inconsistent 
results, the utilization of corticosteroids as adjunctive ther-
apy in CAP has remained controversial. Figure 1 provides 
an algorithm that may be considered for the use of adjunc-
tive corticosteroids in the management of CAP after further 

investigation based on the evidence and discussion pre-
sented in this review article.

Guideline Recommendations

The Infectious Diseases Society of America/American 
Thoracic Society (IDSA/ATS) consensus guidelines on the 
management of CAP published in 2007 do not make any 
definitive recommendations on the use of corticosteroids.27 
However, a new set of clinical practice guidelines for the 
diagnosis and treatment of CAP were put forth by the 
IDSA/ATS in August 2019. Within these guidelines, rou-
tine use of corticosteroids in adults with nonsevere CAP 
was not recommended (strong recommendation, high qual-
ity of evidence). It also suggested not routinely using corti-
costeroids in adults with severe CAP (conditional 
recommendation, moderate quality of evidence) or severe 
influenza pneumonia (conditional recommendation, low 
quality of evidence). The guidelines did endorse the 
Surviving Sepsis Campaign recommendations on the use 
of corticosteroids in patients with CAP and refractory sep-
tic shock. The rationale for these recommendations were 
based on the lack of data suggesting benefit in nonsevere 
CAP and limited data in severe CAP as well as the potential 
risks of corticosteroid therapy. Hyperglycemia was cited as 
the predominant risk, but concerns for potential increase in 
rehospitalization rates and uncertainty in the risk of com-
plications 30 to 90 days following corticosteroid therapy 
were also noted in their rationale.28

Patient Selection

The selection of a patient or population likely to benefit 
from adjunctive corticosteroid therapy has remained a 

Table 2. Cochrane Systematic Review and Meta-Analysis.19

Trial
Number 

of patients Population Corticosteroid regimen
Duration 
of therapy

Mikami et al24 31 Inpatient with CAP (non-ICU) Prednisolone 40 mg IV daily 3 days
Meijvis et al13 304 Inpatient with CAP (non-ICU) Dexamethasone 5 mg IV daily 4 days
McHardy et al25 126 Inpatient with CAP (any severity) Prednisolone 20 mg PO daily 7 days
Hatakeyama et al26 30 Inpatient with CAP (any severity) Methylprednisolone 20 mg daily 3 days
Snijders et al14 213 Inpatient with CAP (any severity) Prednisolone 40 mg PO or IV daily 7 days
Blum et al11 785 Inpatient with CAP (any severity) Prednisone 50 mg PO daily 7 days
Marik et al20 30 Inpatient with severe CAP Hydrocortisone 10 mg/kg IV × 1 dose 1 dose
Confalonieri et al15 46 Inpatient with severe CAP Hydrocortisone 200 mg IV bolus, then 10 mg/h 7 days
El-Ghamrawy et al21 34 Inpatient with severe CAP Hydrocortisone 200 mg IV bolus, then 10 mg/h 7 days
Sabry et al22 80 Inpatient with severe CAP Hydrocortisone 200 mg IV bolus, then 12.5 mg/h 7 days
Fernández-Serrano 

et al16
56 Inpatient with severe CAP Methylprednisolone 200 mg IV bolus, then 

tapering infusion (3.3-0.8 mg/h)
9 days

Nafae et al23 80 Inpatient with severe CAP Hydrocortisone 200 mg IV bolus, then 10 mg/h 7 days
Torres et al17 120 Inpatient with severe CAP Methylprednisolone 0.5 mg/kg IV BID 5 days

Abbreviations: CAP, community-acquired pneumonia; ICU, intensive care unit; IV, intravenous; PO, by mouth; BID, twice daily.
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component of uncertainty in this debate. Available litera-
ture suggests that patients with a higher severity of CAP 
may derive the greatest benefit from corticosteroids.10,29-31 
Severe CAP has been variably defined in the literature 
according to PSI classification (class IV or V), SIRS crite-
ria (2 or more), and ICU admission. The IDSA/ATS guide-
lines refer to their own validated criteria for defining severe 
CAP (Table 3).27,28 The rationale for corticosteroid therapy 
in this population is to suppress the exaggerated, maladap-
tive inflammatory process often seen in patients with criti-
cal illness and respiratory distress due to severe 
pneumonia.10 Other measures of inflammation, such as 
CRP, may prove useful in identifying specific patients who 
may respond favorably to corticosteroids. With the expan-
sion of precision medicine in health care, the use of spe-
cific biomarkers may guide the selection of corticosteroid 
treatment for patients with CAP in the future. Further 
research is needed to investigate the correlation between 
specific biomarkers and the inflammatory process in CAP, 
define potential thresholds for corticosteroid intervention 
or de-escalation, and evaluate the clinical impact of a bio-
marker-guided approach to therapy.32,33

Corticosteroid Regimen

The optimal pharmacologic strategy in terms of cortico-
steroid agent, dose, route, frequency, and duration has yet 
to be clearly defined by the literature. Agents with the 
most evidence include prednisone and methylpredniso-
lone. Most trials have utilized corticosteroid doses equiva-
lent to 40 to 50 mg of prednisone per day. When 
methylprednisolone is used, a dosing strategy of 0.5 mg/
kg IV every 12 hours is best supported by evidence to 
date. Corticosteroid treatment has been most frequently 
studied for total duration of 5 to 7 days without a taper. 
Table 2 outlines the corticosteroid interventions evaluated 
by the trials reviewed within this article.

Adverse Effect Considerations

Although trials evaluating corticosteroids for use in the 
CAP population have demonstrated limited safety concerns 
with short courses of therapy, there are a few adverse effect 
considerations to mention. One consistently identified 
adverse effect is hyperglycemia, at times requiring insulin 

Severe CAP
1 major/3 or more minor IDSA/ATS criteria,

PSI IV-V, ICU admission, 2-4 SIRS criteria

Non-Severe CAP
PSI I-III, no ICU admission, 

0-1 SIRS criteria

Ini�ate Empiric An�microbial Therapy for CAP

Assess Severity of CAP
IDSA/ATS criteria, PSI classifica�on, ICU admission, SIRS criteria

Consider Ini�a�ng Cor�costeroids
– Cau�on if diabetes mellitus/significant hyperglycemia
– Cau�on/avoid if immunocompromised
+ Consider more strongly if elevated CRP level
+ Consider more strongly if sep�c shock

Do Not Ini�ate Cor�costeroids
Less likely to benefit

Cor�costeroid Regimens
1. Prednisone 40-50 mg PO daily
2. Methylprednisolone 0.5 mg/kg IV Q12H
3. Hydrocor�sone 50 mg IV Q6H, or 10 mg/hr infusion

Dura�on: 5-7 days

Figure 1. Use of Adjunctive Corticosteroids in Community-Acquired Pneumonia: Management Algorithm:  for Future Investigation.
Abbreviations: CAP, community-acquired pneumonia; CRP, C-reactive protein; ICU, intensive care unit; IDSA/ATS, Infectious Diseases Society of 
America/American Thoracic Society; PSI, Pneumonia Severity Index; SIRS, systemic inflammatory response syndrome.
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initiation, in corticosteroid treatment groups. This known 
adverse effect of corticosteroids may be factored into the 
clinical decision-making process for their use, especially in 
patients with diabetes or significant hyperglycemia. 
Immunocompromised patients may serve as a population 
in which the risk of harm outweighs the potential benefit of 
adjunctive corticosteroid therapy. These patients were 
excluded from the majority of trials due to safety concerns 
of further immunosuppression with corticosteroids. Briel 
and colleagues found an increase in CAP-related rehospi-
talizations with the use of corticosteroids in their system-
atic review and meta-analysis.12 This finding was not 
replicated in the Cochrane systematic review and meta-
analysis, but does introduce a safety concern for the use of 
adjunctive corticosteroids in CAP and could be an endpoint 
to confirm or refute with future research.19

Limitations of Research

Individual RCTs evaluating the use of corticosteroids in 
CAP have been limited in their analysis of important clin-
ical outcomes due to small sample sizes. Some of the 
major meta-analyses conducted on this subject are limited 
by heterogeneity to draw definitive conclusions on cer-
tain clinical outcomes, such as time to clinical cure and 
early clinical failure. Variability in CAP trial populations 
in terms of the severity of illness likely has a significant 
impact on outcomes with corticosteroid therapy. In addi-
tion, the variability in corticosteroid regimens serves as 
another limiting factor when seeking to apply these results 
in clinical practice.

Future Direction

Future research is needed to define the optimal corticoste-
roid regimen for adjunctive use in CAP treatment in terms 
of agent, dose, route, frequency, and duration of therapy. 
In addition, further research would be beneficial in 

determining the optimal patient population to benefit 
from this therapy, whether using a CAP severity, bio-
marker-guided, or other approach.

The 2019 ATS/IDSA guidelines highlight the need for 
large, multicenter, RCTs with well-defined inclusion and 
exclusion criteria to address the limitations of research to 
date on this subject. The guidelines also advise that multiple 
clinically relevant outcomes are measured in order to desig-
nate patient subsets that may derive benefit or potential 
harm from corticosteroid therapy.28

Relevance to Patient Care and Clinical 
Practice

CAP is a highly prevalent infectious disease that also car-
ries a significant risk for morbidity and mortality. 
Optimization of therapy is crucial to prevent complications 
and improve outcomes in patients with CAP. Currently, the 
standard management of CAP does not include adjunctive 
corticosteroid therapy. Corticosteroids have shown benefi-
cial effects in the treatment of some disease states but are 
also known to have significant adverse effects. Historically, 
there has been limited evidence to recommend their use as 
a part of the standard management of CAP. Recently pub-
lished literature and clinical practice guidelines are begin-
ning to offer improved insight and direction for the use of 
systemic corticosteroids as adjunctive therapy in certain 
subsets of patients with CAP.

Conclusions

The trial and meta-analyses reviewed in this article present 
some of the most relevant published data on the use of cor-
ticosteroids in CAP. Results from these studies suggest that 
adjunctive corticosteroid therapy is relatively beneficial and 
safe in the management of patients with CAP with the great-
est margin of benefit demonstrated in patients with severe 
CAP. Currently, the routine use of corticosteroids in adults 

Table 3. IDSA/ATS Criteria for Defining Severe CAPa,28.

Minor criteria Major criteria

Respiratory rate ≥30 breaths/min
PaO2/FIO2 ratio ≤250
Multilobar infiltrates
Confusion/disorientation
Uremia (BUN ≥20 mg/dL)
Leukopeniab (WBC <4000 cells/µL)
Thrombocytopenia (platelet count <100 000/µL)
Hypothermia (core T < 36 °C)
Hypotension requiring aggressive fluid resuscitation

Septic shock with need for vasopressors
Respiratory failure requiring mechanical ventilation

Abbreviations: IDSA/ATS, Infectious Diseases Society of America/American Thoracic Society; CAP, community-acquired pneumonia; PaO2, partial 
pressure of arterial oxygen; FIO2, percentage of inspired oxygen; BUN, blood urea nitrogen; WBC, white blood cell count.
aValidated definition of severe CAP includes either 1 major criterion or ≥3 minor criteria.
bDue to infection alone (ie, not chemotherapy induced).
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with CAP is not recommended by clinical practice guide-
lines with the exception of those with CAP and refractory 
septic shock. Further research is needed to better define the 
ideal patient subset, optimal regimen, and ascertain the full 
safety concerns with the use of corticosteroids as an adjunc-
tive therapy in the treatment of CAP.
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