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Abstract 

Background  The use of corticosteroids in older adult patients with severe community-acquired pneumonia (sCAP) 
remains controversial. This meta-analysis aimed to thoroughly assess the efficacy and safety of corticosteroids 
in the treatment of older adult patients with sCAP.

Methods  We performed a comprehensive search in Public Medline, Excerpta Medica Database, Web of Science, 
Cochrane Library, China National Knowledge Infrastructure, Wanfang Database, and SinoMed, covering records 
from the earliest available to September 15, 2024. Randomized controlled trials (RCTs) were conducted. The primary 
outcome was 30-day all-cause mortality, with safety outcomes including gastrointestinal bleeding, secondary infec-
tions, and acute kidney injury.

Results  This meta-analysis included data from nine RCTs with 2,034 patients, showing that corticosteroid therapy 
was associated with lower 30-day all-cause mortality (risk ratio (RR) = 0.67; 95% confidence interval [CI], 0.52–0.86; 
P = 0.002). Corticosteroid use also shortens hospital and intensive care unit stays, reduces mechanical ventilation 
requirements, lowers vasopressor dependence, and decreases C-reactive protein levels. Regarding safety, corticoster-
oids did not significantly increase risks of superinfection (RR = 0.78; 95% CI, 0.54–1.13; P = 0.19), upper gastrointestinal 
bleeding (RR = 0.71; 95% CI, 0.35–1.44; P = 0.34), or acute kidney injury (RR = 0.71; 95% CI, 0.23–2.21; P = 0.56).

Conclusions  This meta-analysis demonstrated that glucocorticoid use is associated with higher survival in older 
patients with sCAP; however, the safety outcomes remain uncertain due to variability in study definitions.

Trial Registration  PROSPERO CRD 42024591076 was successfully registered on September 30, 2024.
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Background
Community-acquired pneumonia (CAP) is a primary 
contributor to lower respiratory tract infections (LRTIs) 
among hospitalized patients, especially in individuals 
aged 65 years and older [1]. In 2019, the global mortal-
ity rate of LRTI was 6.46 per 100,000 individuals. Over 
the past 30 years (1990–2019), the mortality rate showed 
a decreasing trend among individuals aged ≥ 55 years; 
however, it increased by 85.84% in absolute terms, with 
the highest rates observed in patients aged ≥ 85 years [2]. 
Additionally, patients with clinical failure (CF) after CAP 
treatment are generally older than those with clinical 
success, with a reported CF incidence of 13.1% in older 
adult patients with CAP [3]. Severe community-acquired 
pneumonia (sCAP), characterized by the requirement of 
intensive care unit (ICU) admission, mechanical venti-
lation, or hemodynamic support, has a mortality rate of 
16–36% [4]. sCAP is prevalent among older adults who 
often have immunosuppression and age-related comor-
bidities, leading to poor clinical outcomes despite timely 
and adequate antibiotic therapy. Corticosteroid ther-
apy, which attenuates local and systemic inflammatory 
responses [5], has been proposed as an adjunctive treat-
ment to improve the outcomes of patients with sCAP.
However, glucocorticoids are associated with numerous 
adverse effects, necessitating caution when prescribing 
them to older adults in distinct patient populations. Eval-
uation of the effectiveness and safety of glucocorticoid 
treatment in older adult patients with sCAP is essential. 
Currently, international guidelines lack specific treatment 
recommendations for older adult patients with sCAP, and 
conflicting guidelines on corticosteroid use in patients 
with severe CAP are available [6, 7]. Over the past dec-
ade, several randomized controlled trials (RCTs) with a 
mean patient age > 60 years have examined the efficacy 
of glucocorticoids for sCAP. Some studies have indicated 
beneficial outcomes; however, the overall conclusions 
remain inconclusive [8–16]. A 2023 meta-analysis incor-
porating recent studies reported that corticosteroid use 
in adult patients with sCAP was associated with reduced 
all-cause mortality, shorter hospital stays, and favorable 
safety profiles [17]. However, it remains unclear whether 
these effects extend to older patients with sCAP. To 
investigate this, we performed a meta-analysis of both 
domestic and international RCTs involving patients with 
a mean age > 60 years to assess the effectiveness and 
safety of glucocorticoid treatment in older individuals 
with sCAP.

Methods
Study protocol search strategy
The meta-analysis protocol was registered in PROSPERO 
(CRD 42024591076). The literature search followed the 

Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) guidelines, encompassing both 
Chinese and English databases, including Public Medline, 
Excerpta Medica Database, Cochrane Library, Web of 
Science, China National Knowledge Infrastructure, Wan-
fang, and SinoMed, with coverage from the inception of 
each database through September 15, 2024. The supple-
mentary material provides a full search strategy.

Study selection
This study incorporated domestic and international RCTs 
to evaluate the effectiveness and safety of glucocorticoid 
therapy in patients with sCAP with an average age of 60 
years or older. The following studies were excluded from 
the analysis: (1) trials with unclear efficacy and safety 
data; (2) reviews, conference abstracts, survey reports, 
animal studies, and other low-quality articles; (3) stud-
ies using data from the same patient cohort in multiple 
publications, with only the most recent article considered 
for data extraction; and (4) trials involving patients with 
coronavirus disease in 2019.

Literature screening and data extraction
Two researchers independently screened the titles and 
abstracts of the selected articles to determine their eli-
gibility based on inclusion criteria. Any disagreements 
were resolved by consensus with a third reviewer. The 
two researchers also independently extracted data 
including author names, publication date, country, study 
center and design, participant count, mean age, corticos-
teroid treatment protocol, and primary and secondary 
outcomes. For studies reporting all-cause mortality at 
multiple time points, we selected data closest to 30 days. 
Data were extracted using Microsoft Excel.

Primary and secondary outcomes
The primary outcome assessed was 30-day all-cause 
mortality, while secondary outcomes included length 
of hospital stay, length of ICU stay, mechanical ventila-
tion requirement, incidence of acute respiratory distress 
syndrome (ARDS), vasopressor use, and post-treatment 
C-reactive protein (CRP) levels. The safety outcomes 
were defined as the incidence of secondary infections, 
gastrointestinal bleeding, and adverse events of renal 
injury during the study period. Subgroup analysis of the 
primary outcome was performed, incorporating the cri-
teria for evaluating severe pneumonia and variations in 
steroid type, dosage, loading-dose administration, and 
treatment duration. For dosage subgroup analysis, the 
cumulative dose over the entire treatment course was 
assessed. Corticosteroid dosages were standardized to 
equivalent hydrocortisone doses and the median value 
was used as the cutoff.
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Statistical analysis
Heterogeneity across studies was evaluated using the I2 
test, with the I2 values interpreted as follows: 0% (none), 
0–25% (low), 25–50% (moderate), 50–75% (high), 
and ≥ 75% (very high) [18]. For I2 ≥ 50% and P < 0.1, 
a random-effects model was employed; otherwise, a 
random-effects model was applied and a fixed-effects 
model was utilized. Subgroup analyses were conducted 
to identify the sources of significant heterogeneity. The 
inverse variance method provided the mean difference 
(MD) with a 95% confidence interval (CI) for continu-
ous data, while the Mantel–Haenszel method provided 
pooled risk ratios (RR) with 95% CI for binary data.

Each outcome’s evidence certainty was independently 
evaluated following the five criteria of the Grades of 
Recommendation, Assessment, Development, and Eval-
uation (GRADE) system [19]. Trial Sequential Analysis 
(TSA) [20] was conducted to control for type I and II 
errors in both primary and secondary outcomes. The 
reliability of the outcomes was evaluated by analyzing 
the relationship between the cumulative Z-curve, con-
ventional boundaries (defined by setting a Type I error 
rate of 5%), TSA boundaries, and required information 
size (RIS) (determined by setting the incidence rates in 
the intervention and control groups, assuming a Type 
I error rate of 5% and a power of 80%). Additionally, 
a sensitivity analysis using the leave-one-out method 
was conducted on the primary outcome to evaluate 
the stability of the overall results. Publication bias was 
assessed using Egger’s test and funnel plots [21].

Differences were considered statistically significant 
at p < 0.05, except for the heterogeneity test threshold 
set at 0.1. All P-values were calculated using two-tailed 
tests. Statistical analyses were performed using Review 
Manager 5.4, StataMP 17 (64-bit), TSA 0.9.5.10 Beta, 
and RStudio.

Results
Search strategy and study description
An initial search yielded 1,103 articles, of which nine 
studies (totaling 2,034 cases) were included in the final 
analysis following screening via the PRISMA flowchart 
(Fig.  1). Among these studies, seven were double-
blind RCTs, and six were multicenter trials. Two stud-
ies were conducted in the Netherlands [10, 15], two in 
China [12, 14], and one each in the United States [16], 
France [8], Egypt [11], Spain [13], and Italy [9]. These 
studies varied in terms of the corticosteroid type, tim-
ing of administration, and dosage. Table 1 presents the 
additional details of the basic characteristics of these 
studies.

Evaluation of bias risk in the included studies
In this study, the methodological quality was assessed 
by two researches independently using the Cochrane 
Collaboration’s Risk of Bias 2 tool [22]. Of the nine 
included studies, selection bias was identified due to 
an inadequate randomization process in one study [11] 
and allocation concealment deficiencies in four studies 
[10–12, 16]. Performance bias and detection bias were 
observed in two studies due to unclear blinding meth-
ods [12, 14]. Additionally, four studies provided limited 
descriptions of other bias sources, contributing to some 
risk of bias [9–12]. The remaining three studies dem-
onstrated a low risk of bias through all domains. The 
results of Cochrane risk-of-bias assessment are pre-
sented in Fig.  2. The quality of evidence for each out-
come, as assessed by the GRADE system, is shown in 
Table 2.

Primary outcome: total mortality by 30 days
Seven studies involving 1,853 patients evaluated dif-
ferences in 30-day all-cause mortality. The 30-day 
all-cause mortality rate was 14.05% (129/918) in the 
control group compared to 9.41% (88/935) in the glu-
cocorticoid group (RR = 0.67; 95% CI, 0.52–0.86; 
P = 0.002; I2 = 21%; moderate evidence; Fig. 3a).

Subgroup analysis consistently demonstrated an 
association between corticosteroid use and lower mor-
tality; however, statistical significance was achieved 
only in specific subgroups (Pneumonia Severity Index 
[PSI] diagnostic criterion, hydrocortisone use, total 
dose ≤ 1,750 mg, treatment duration ≤ 7 days, without 
loading dose; Fig. 3b).

Secondary outcomes
Length of ICU stay
Four studies involving 1,513 patients evaluated the dif-
ferences in ICU length of stay. The results showed a sig-
nificantly shorter ICU stay in the corticosteroid-treated 
group than in the control group (MD = −0.9 days, 95% 
CI: −1.36 to −0.43, P = 0.0002; I2 = 37%; moderate cer-
tainty; Fig. 4a).

Length of hospital stay
Seven studies evaluated the differences in hospital 
length of stay, including 1,159 patients. The findings 
indicated a statistically significant inverse association 
between corticosteroid use and hospital stay duration 
(MD = −1.32 days, 95% CI: −2.23 to −0.40, P = 0.005; 
I2 = 51%; low-quality evidence; Fig. 4b). Subgroup anal-
ysis performed to examine the sources of heterogene-
ity revealed no significant within-group heterogeneity 
for either single-center or multicenter studies (I2 = 0%), 
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Fig. 1  The flowchart for study screening and selection process according to the PRISMA guidelines
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suggesting that the number of study centers may have 
contributed to the observed heterogeneity.

CRP level
Four studies (n = 286) investigated post-treatment CRP 
level variations between the groups receiving gluco-
corticoid treatment and the control groups. Findings 
indicated a significant reduction in CRP levels in the 
glucocorticoid group than in control (MD = −25.92, 95% 
CI: −33.90 to −17.94, P < 0.00001; I2 = 70%; very low cer-
tainty; Fig.  5a). Subgroup analysis based on the gluco-
corticoid type (hydrocortisone vs. methylprednisolone) 
showed minimal heterogeneity within each subgroup 
(I2 = 0% and I2 = 4%), suggesting that the glucocorticoid 
type may partly explain the observed heterogeneity.

Vasopressor dependent shock
Five studies (n = 1494) evaluated the requirement for 
vasopressors, showing that corticosteroid use was signifi-
cantly linked to reduced vasopressor needs (RR = 0.39; 
95% CI, 0.18–0.87; P = 0.02; I2 = 68%; moderate certainty; 
Fig.  5b). Subgroup analysis to explore heterogeneity 
sources found minimal heterogeneity in patients treated 
with corticosteroids for ≤ 7 days (I2 = 0%) and moderate 
heterogeneity for those treated > 7 days (I2 = 43%). This 
suggests that treatment duration may have contributed to 
the observed heterogeneity.

Mechanical ventilation
Four studies comprising 688 patients, evaluated the 
cumulative incidence of mechanical ventilation among 
those not receiving mechanical ventilation at baseline. 
The findings demonstrated a significantly lower require-
ment for mechanical ventilation in the glucocorticoid 
group (68 of 346, 19.65%) compared to the control group 
(119 of 342, 34.79%), with a statistically significant differ-
ence (RR = 0.57; 95% CI, 0.44–0.73; P < 0.00001; I2 = 0%; 
moderate evidence; Fig. 6a).

ARDS
Three studies (n = 632) evaluated the incidence of ARDS 
using the consensus criteria [23]The results indicated no 
significant advantage of corticosteroid therapy over the 
control group in reducing ARDS risk (RR = 0.64; 95% 
CI, 0.31–1.29; P = 0.21; I2 = 45%; low-quality evidence; 
Fig. 6b).

Adverse events
Adverse events included secondary infections, gastroin-
testinal bleeding, and acute kidney injury.

1	 Four studies reported on the incidence of second-
ary infections. The findings showed no statistically 
significant difference in secondary infection rates 
between the glucocorticoid group (44/534, 8.23%) 

Fig. 2  (a) Risk of bias summary (b) Risk of bias graph
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and control group (56/527, 10.62%) (RR = 0.78; 95% 
CI, 0.54–1.13; P = 0.19; I2 = 10%; moderate certainty; 
supplementary material Fig. S 1).

2	 Four studies provided data regarding the risk of gas-
trointestinal bleeding. The results indicated that, 
compared with the control group (12/517, 3.28%), 
the glucocorticoid group (12/524, 2.29%) showed 
no increased risk of upper gastrointestinal bleeding 
(RR = 0.71; 95% CI, 0.35–1.44; P = 0.34; I2 = 0%; low-
quality evidence; supplementary material Fig. S2).

3	 Four studies reported on the incidence of acute kid-
ney injury. The results showed no statistically sig-
nificant difference between the glucocorticoid group 
(19/421, 4.51%) and control group (23/409, 5.62%) 

(RR = 0.73, 95% CI: 0.25–2.18, P = 0.58, I2 = 51%; very 
low certainty; supplementary material Fig. S3).

Publication bias
For publication bias in 30-day all-cause mortality, visual 
assessment of the funnel plot showed a slight asymmetry 
(supplementary material Fig. S4); however, the Egger test 
(supplementary material Fig. S5) indicated no significant 
effect (P = 0.2). Furthermore, the Trim-and-Fill analysis 
(supplementary material Fig. S6) demonstrated that the 
effect size remained essentially unchanged after adjust-
ing for potential missing studies, indicating the absence 
of publication bias.

Table 2  GRADE quality assessment of glucocorticoid treatment outcomes

Outcomes No of 
participants
(studies)

Glucocorticoid 
Group

Control Group Relative effect
(95% CI)

Absolute 
effect

Overall Effect I2(%) Certainty of 
the evidence 
(GRADE)

Total mortality 1853 (7) 88/935 (9.41%) 129/918 
(14.05%)

RR 0.67 (0.52 
to 0.86)

46 fewer 
per 1000 (67 
fewer to 20 
fewer)

Z = 3.12,P = .002 21 ⨁⨁⨁◯Mod-
erate

Gastrointestinal 
bleeding

1041 (4) 12/524 (2.29%) 17/517 (3.3%) RR 0.71 (0.35 
to 1.44)

10 fewer 
per 1000 
(21fewer to 14 
more)

Z = 0.95,P = .34 0 ⨁⨁◯◯Low

Superinfection 1061(4) 44/534 (8.24%) 56/527 
(10.63%)

RR 0.78 (0.54 
to 1.13)

23 fewer 
per 1000 (49 
fewer to 14 
more)

Z = 1.31,P = .19 10 ⨁⨁⨁◯Mod-
erate

Acute kidney 
injury

830 (4) 19/421 (4.51%) 23/409 (5.62%) RR 0.71 (0.23 
to 2.21)

16 fewer 
per 1000 (43 
fewer to 68 
more)

Z = 0.59,P = .56 54 ⨁◯◯◯Very 
low

Mechanical 
ventilation

688 (4) 68/346 (19.65%) 119/342 
(34.80%)

RR 0.57 (0.44 
to 0.73)

150 fewer 
per 1000 (195 
fewer to 94 
fewer)

Z = 4.44,P < .00001 0 ⨁⨁⨁◯Mod-
erate

Vasopressor 
dependent 
shock

1494 (5) 72/757 (9.51%) 135/737 
(18.32%)

RR 0.38 (0.17 
to 0.88)

114 fewer 
per 1000 (152 
fewer to 22 
fewer)

Z = 2.28,P = .02 70 ⨁⨁⨁◯Mod-
erate

ARDS 632 (3) 12/328 (3.66%) 18/304 (5.9%) RR 0.64 (0.31 
to 1.29)

21 fewer 
per 1000 (41 
fewer to 17 
more)

Z = 1.25,P = .21 45 ⨁⨁◯◯Low

CRP(mean ± SD) 286 (4) 17.23 ± 11.56 41.12 ± 35.99 - MD 25.92 lower 
(33.90 lower 
to 17.94 lower)

Z = 6.37,P < .00001 70 ⨁◯◯◯Very 
low

The length 
of ICU stay(d) 
(mean ± SD)

1513 (4) 5.39 ± 6.11 6.51 ± 7.92 - MD 0.9 lower 
(1.36 lower 
to 0.43 lower)

Z = 3.79,P = .0002 37 ⨁⨁⨁◯Mod-
erate

The length 
of hosp-
tial stay(d) 
(mean ± SD)

1159 (7) 9.77 ± 10.49 11.08 ± 14.64 - MD 1.32lower 
(2.23 lower 
to 0.4 lower)

Z = 2.82,P = .005 51 ⨁⨁◯◯Low
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Sensitivity analysis
Sensitivity analysis confirmed the robustness of the 
30-day all-cause mortality findings, showing that the 
overall outcome remained consistent even after exclud-
ing studies with significant deviations (supplementary 
material Figs. S7-S8).

Trial sequence analysis
The TSA for 30-day all-cause mortality (supplementary 
material Fig. S9) indicated that while the cumulative 
Z-curve did not reach the RIS of 2,635 cases, it crossed 
the conventional and TSA monitoring boundaries, pro-
viding strong evidence supporting a true-positive effect 
associated with lower mortality. Similarly, TSA con-
firmed true-positive results for ICU and hospital length 
of stay, CRP levels, and mechanical ventilation (supple-
mentary material Figs. S10-S13). In contrast, vasopressor 
outcomes (supplementary material Fig. S14). Although 
the cumulative Z-curve crossed the conventional bound-
ary, it neither crossed the TSA boundary nor reached 

the RIS, which suggests the need for additional trials. 
TSA results for ARDS and adverse events (supplemen-
tary material Figs. S15-S18) showed that the cumulative 
Z-curve stayed within the futility area, aligning with the 
lack of statistically significant differences between the 
corticosteroid and control groups.

Discussion
This meta-analysis, which encompassed nine RCTs and 
2,034 cases, assessed the effectiveness and safety of gluco-
corticoids in older adults with sCAP. The results showed 
that Corticosteroid therapy was associated with lower 
30-day all-cause mortality. Subgroup analyses revealed 
significant benefits when PSI was used, with hydrocor-
tisone administration, at total doses ≤ 1,750  mg and for 
treatment periods ≤ 7 days. Additionally, corticosteroid 
therapy was linked to reduced mechanical ventilation 
needs, shorter hospitalizations, shorter ICU length of 
stay, lower vasopressor use, and a more pronounced CRP 
level reduction. Despite the high heterogeneity of the 

Fig. 3  Forest Plot and Subgroup Analysis Results of 30-day all-cause mortality (a) Forest Plot Results (b) Subgroup Analysis Results
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studies, sources of variability were identified. However, 
further analysis indicated no significant impact of corti-
costeroids on the risk of ARDS or incidence of adverse 
events.

Before this study, only one early meta-analysis was 
conducted internationally, which included five studies 
with 295 cases [24]. This analysis showed a more favora-
ble reduction in mortality (RR = 0.42; 95% CI: 0.18–0.96; 
P = 0.04), a shorter average hospital stay, and a reduced 
risk of upper gastrointestinal bleeding, findings that 
align with ours. Building on these results, we integrated 
recent studies, expanded our assessment criteria, con-
ducted subgroup analyses, and updated our conclusions. 
Recent meta-analyses have assessed the efficacy and 
safety of corticosteroids in adults with sCAP. However, 
our analysis excluded studies with a mean patient age 
of < 60 years and included only RCTs. Consistent with 
previous adult-focused meta-analyses [25–28], our find-
ings indicated that corticosteroid use was associated with 
lower mortality, supported by moderate-quality evidence. 
The TSA results further enhanced the reliability of this 
association. Additionally, our findings regarding reduc-
tions in mechanical ventilation, shorter hospital stays, 
and decreased vasopressor requirements align with those 

of previous adult meta-analyses [25–28], with evidence 
quality ranging from moderate to very low. However, we 
observed no significant association between corticoster-
oid treatment and a reduced risk of ARDS, in contrast 
to findings from adult studies. This discrepancy may be 
attributed to differences in age groups included in the 
studies [25, 26].

Currently, an optimal treatment approach for patients 
with sCAP has not yet been fully established. Subgroup 
analysis in this study showed that a single maintenance 
dose notably reduced mortality among older adult 
patients with sCAP. In contrast, meta-analyses in adults 
suggested the benefit of a loading dose followed by main-
tenance therapy [27]. Previous meta-analyses revealed 
no significant differences in outcomes based on daily 
corticosteroid doses when 200 mg/day was used as the 
threshold [27]. Comparing the daily doses because of 
the variability in hormone types and dosages was chal-
lenging. Therefore, we analyzed the differences between 
various corticosteroids by normalizing their total doses 
to hydrocortisone-equivalent values. Furthermore, our 
findings indicate that a lower total corticosteroid dose 
(≤ 1,750 mg) is significantly associated with reduced 
mortality. Additionally, the duration of corticosteroid use 

Fig. 4  Results of the Forest Plot (a) Length of ICU stay (b) Length of hospital stay
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appeared to be a critical factor affecting efficacy, which is 
consistent with previous findings in adult meta-analyses. 
The timing of drug administration has also emerged as a 
key determinant of drug efficacy. Unlike previous meta-
analyses in adults, which used a 5-day threshold, we dis-
covered that short-term corticosteroid use (≤ 7 days) was 
associated with reduced mortality [27]. These discrepan-
cies may reflect differences between the older adult and 
adult patient populations. Moreover, subgroup analysis 
showed that hydrocortisone treatment was associated 
with improved survival, which is consistent with the find-
ings of an adult meta-analysis [25]. Owing to data limita-
tions, the optimal dose and duration of treatment remain 
unclear.

The safety of corticosteroids in older adult patients 
remains a critical concern in the clinical practice. Given 
the limited data on adverse events associated with cor-
ticosteroid use in older adult patients with sCAP, we 
conducted a meta-analysis that focused on second-
ary infections, upper gastrointestinal bleeding, and 
renal injury. Our findings demonstrated no significant 
increase in the risk of these adverse events. The support-
ing evidence ranged from moderate to very low quality; 
Our findings align with previous studies in adult sCAP 
cohorts [17, 25–28]. However, due to data constraints, 
this study did not assess the incidence of hyperglycemia 
in older adult patients with sCAP. While previous meta-
analyses have suggested that corticosteroid use does not 

Fig. 5  Results of the Forest Plot (a) CRP level (b) Vasopressor dependent shock
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increase the incidence of hyperglycemia in adult popula-
tions [25–28], further research is necessary to evaluate 
this effect, specifically in older adult patients. Although 
this study confirmed that the risk of adverse events inves-
tigated did not show a significant increase, the statisti-
cal power may be insufficient due to the heterogeneity 
in the definitions of adverse events across studies, lim-
ited sample size, and low-quality evidence. As a result, 
rare adverse events may not be reliably detected, and the 
safety outcomes remain uncertain.

The results of this meta-analysis suggest that corticos-
teroid use is associated with a lower mortality rate; how-
ever, its safety remains uncertain. Therefore, in clinical 
practice, a comprehensive assessment of individualized 
benefits and risks is essential. Special caution should be 
exercised in patients with underlying conditions such as 
diabetes, osteoporosis, immunodeficiency, fungal infec-
tions, or gastrointestinal bleeding. This study provides 
evidence-based support for the use of corticosteroids in 
older patients with sCAP and may serve as a reference for 
clinical decision-making. Given the uncertainty regard-
ing safety outcomes and the necessity of individualized 
corticosteroid therapy, future guidelines may consider a 
conditional recommendation for corticosteroid use in 
older adult patients with sCAP without high-risk comor-
bidities, while ensuring close monitoring of potential 
adverse effects to maintain clinical safety.

This meta-analysis has some limitations. First, in the 
absence of RCTs that focused specifically on corticoster-
oid treatment in older adult patients with sCAP, studies 
with a mean age ≥ 60 years were included. Second, for 

studies reporting mortality across different time inter-
vals, data closest to 30 days were used. Third, variations 
in the definition of sCAP across studies introduced heter-
ogeneity that could not be entirely resolved. Fourth, older 
patients often present with multiple underlying comor-
bidities, and the effectiveness of glucocorticoid therapy 
may be influenced by these baseline conditions. Due to 
the lack of relevant data, this study did not explore this 
aspect. Finally, the secondary outcome means were esti-
mated from the median values.

Conclusion
Corticosteroid therapy in older adult patients with sCAP 
was associated with lower mortality, particularly when 
hydrocortisone is administered. The benefits are more 
notable with lower total doses (≤ 1,750  mg), extended 
treatment durations (≤ 7 days), and single-maintenance 
dosing. Additionally, corticosteroids are associated with 
shorter hospital and ICU stays, decreased need for vaso-
pressors and mechanical ventilation, and reduced CRP 
levels. However, due to the heterogeneity in the defini-
tions of adverse events across studies, the safety out-
comes remain uncertain.
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