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Introduction

The use of steroids, particularly hydrocortisone, in the 
treatment of community-acquired pneumonia (CAP) 
remains a topic of debate and is generally not recommended 
as part of standard treatment guidelines. It is advised against 
initiating steroid therapy during the early stages of the 
disease. However, Dequin et al. conducted a study in which 
they administered it at an early stage of severe non-shocked 
CAP, when ventilatory support is necessary, whether 
through invasive or non-invasive methods (1). Ventilatory 
support (invasive or non-invasive) in this context involves 
applying a positive end expiratory pressure (PEEP) of at 
least 5 cmH2O or delivering oxygen via a high flow nasal 
cannula or a non-rebreathing mask, with a partial pressure 
of arterial oxygen to the inspired fraction of oxygen 
(PaO2:FiO2) ratio of less than 300 (1). In their phase III 
study, they randomized those non-shocked CAP patients to 
receive 200 mg of hydrocortisone, the equivalent of 6 mg of 

dexamethasone, for 4 to 8 days depending on the patient’s 
clinical response (1,2) versus placebo. The obtained results 
were unexpected; intensive care unit (ICU) patients with 
severe non-shocked CAP who received hydrocortisone 
not only exhibited a lower incidence of endotracheal 
intubation and vasopressor initiation within 28 days, but 
also demonstrated a lower average mortality rate compared 
to those who received placebo. This positive impact on 28-
day mortality is mainly observed in elderly women who 
were not mechanically ventilated (1). While this discovery 
brings positive implications for patients, it does raise new 
questions that warrant further exploration.

Study population

The study population was highly selected as it included 
patients with severe CAP who required invasive or/and 
non-invasive ventilatory support (1) and who were not in 
septic shock. The respiratory support included either a 
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mechanical ventilation with a PEEP of at least 5 cmH2O, 
or high flow nasal cannula or non-rebreathing mask, both 
with a PaO2:FiO2 ratio less than 300 (1). Additionally, 
half of the patients were categorized into group V on the 
Pulmonary Severity Index, which is associated with the 
highest mortality rate (1). Immuno-compromised patients, 
as well as patients suffering from influenza, COVID-19, 
tuberculosis, and fungal infections were all excluded; as 
well as septic shock patients (1,3). The presence of acute 
respiratory distress syndrome (ARDS) was not a criterion 
for either inclusion or exclusion from the study. To our 
opinion, this highly selected population represents a 
strength and weakness of this study: a strength as it analyzes 
a very homogenous population of ICU CAP patients, a 
weakness as it does not represent the majority of our ICU 
CAP patients, who are most often in septic shock.

Rationale for the use of steroids in severe CAP?

Pneumonia is the most common cause of infection-
related mortality and is still one of the leading causes of 
death worldwide, regardless of gross national income 
(4,5). Despite significant advances in new antibiotics and 
supportive care, mortality related to CAP remains high 
(14.7 per 100,000 according to the Centers for Disease 
Control and Prevention) (5). Given that in severe cases 
of CAP, the cytokine storm and excessive inflammatory 
response are similar to that observed in SARS-CoV2, the 
use of corticosteroids to modulate the immune response in 
COVID-19 raises the question of whether corticosteroids 
may also have a beneficial role as adjunctive therapy in 
mitigating the inflammatory response in severe CAP (6). 
In a post-hoc analysis done on 51 patients recruited in 
two separate randomized controlled trials (RCTs), Nawab  
et al., explored the effects of corticosteroid treatment and 
duration in patients with severe CAP and compared the use 
of methylprednisolone and hydrocortisone (6). They found 
that patients with ARDS received methylprednisolone  
(1 mg/kg/day) for more than 21 days, while those without 
ARDS received hydrocortisone (240 mg/day) for an average 
of 7 days (6). Baseline characteristics were similar between 
the two groups, except for a higher proportion of patients 
requiring mechanical ventilation in the steroid group  
(97% vs. 78%; P=0.05) (6). By day 7, the glucocorticoid 
treatment group showed significant improvements in 
C-reactive protein (CRP) levels, extubation rates (64% vs. 
28%; P=0.02), and multiple organ dysfunction syndrome 
(MODS) scores (0.66±1 vs. 1.4±1; P=0.05), and a non-

significant change in mortality (7% vs. 22%; P=0.17) (6). The 
extubation rate was similar in the methylprednisolone and 
hydrocortisone groups (61% vs. 67%). After discontinuation 
of hydrocortisone treatment, 7 patients (44%) experienced 
rebound systemic inflammation, characterized by a three- 
to five-fold increase in CRP (6), with 3 patients showing 
worsening MODS and 3 requiring re-intubation (6). To the 
contrary, continuation of methylprednisolone treatment 
was associated with a sustained anti-inflammatory effect 
without re-exacerbation of respiratory failure (6). They 
emphasized the importance of tapering corticosteroid 
(methylprednisolone or hydrocortisone) treatment to avoid 
adverse effects (6).

In the study conducted by Dequin et al., hydrocortisone 
treatment was tapered, prompting further exploration into 
the mechanisms by which hydrocortisone alleviates severe 
CAP, beyond its anti-inflammatory effects (1,6).

Rationale of using hydrocortisone: mineralo- or 
gluco-corticoid effects?

The choice of hydrocortisone over other corticosteroids 
in this study lacks explanation (1). A recent meta-analysis 
conducted a subgroup analysis on the efficacy of different 
corticosteroids as adjunct therapy for severe CAP, revealing 
that methylprednisolone reduced total mortality, whereas 
hydrocortisone did not (7). These contrasting results further 
contribute to the confusion surrounding the authors’ 
decision to use hydrocortisone (1,7).

From our perspective, the most logical rationale for 
hydrocortisone use in severe CAP comes from a small trial 
conducted by Confalonieri et al., led by Meduri (8). This 
trial involved 24 patients who were randomly assigned to 
receive either a hydrocortisone 200 mg bolus followed 
by 10 mg/h for 7 days or placebo, with a gradual tapering 
of hydrocortisone (8). By day 8, compared to the placebo 
group, patients treated with hydrocortisone demonstrated 
significant improvements in oxygenation, chest radiographic 
score, and a reduction in delayed septic shock, hospital 
length of stay, and mortality (including those in the  
ICU) (8). This study is the first to report a decrease 
in secondary septic shock through hydrocortisone 
administration (8). However, it is important to note that 
this trial was too small to draw meaningful conclusions 
regarding mortality (8). Additionally, measuring the 
effects of hydrocortisone on mortality was not the primary 
objective, and septic shock was neither an inclusion nor an 
exclusion criterion (8).
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In terms of the justification for employing hydrocortisone, 
Jalloul et al. (9) aimed to compare the studies conducted by 
Confalonieri et al. and Annane et al. (8,10). In Annane et al.’s 
large RCT, patients with adrenal insufficiency, indicated by 
a non-response to the corticotropin test (a cortisol rise of 
more that 9 g/dL after administration of 250 micrograms 
of corticotropin), showed a higher likelihood of benefitting 
from cortisol supplementation, resulting in 1-month survival 
rates of 37% vs. 47% (P<0.02) (10). However, corticosteroid 
treatment had no effect in patients who reacted properly 
to the corticotropin test (10). While Confalonieri et al. 
mentioned the study done by Annane et al., they did not 
emphasize the potential beneficial mineralocorticoid effects 
on shock patients (8,10). The benefits of corticosteroid 
replacement in septic patients without shock and adrenal 
insufficiency remain uncertain. Future studies on the role 
of corticosteroids in the treatment of severe CAP should 
include an assessment of adrenal reserve to provide more 
conclusive recommendations (10). Notably, the study 
conducted by Dequin et al. did not assess full functional 
adrenal function as they assess baseline cortisone which was 
similar in both groups, possibly because shock was not an 
inclusion criterion (1).

Meduri et al. conducted a double-blind placebo-controlled 
RCT to investigate the effects of a 21-day methylprednisolone 
treatment (40 mg methylprednisolone for 7 days, 20 mg 
for 7 days, 12 mg for 7 days) on 584 patients with severe 
CAP (11). The study found no significant differences in 
60-day mortality between the methylprednisolone and 
placebo groups [16% vs. 18%; adjusted odds ratio (OR) 
0.9; 95% confidence interval (CI): 0.57–1.4] (11). However, 
it is worth noting that the trial was stopped early due to 
recruitment difficulties and lack of statistical power to detect 
the expected differences between the groups (11). Despite 
the underpowered nature of the study, it was observed that 
methylprednisolone did not affect mortality (11).

Additionally, the guidelines by Martin-Loeches 
recommend the use of corticosteroids in patients with 
severe CAP and shock based on a meta-analysis (12). 
However, the Dequin et al. study, published after the 
guidelines, do not follow their recommendation by showing 
a potential beneficial effect in patients without shock as 
they were looking at a very different population somewhat a 
“NICHE” (1).

A separate study discovered a strong correlation between 
cortisol, dehydroepiandrosterone sulfate (DHEAS), 
and their ratios with the severity of CAP, with DHEA 
and cortisol serving as predictors of mortality (13). This 

suggests that not only cortisol levels, but also overall adrenal 
function and the potential shift from DHEAS to cortisol 
production within the adrenal glands play important roles 
in the outcome and survival of severe CAP (13). Serum 
cortisol, as an indicator of stress, reflects the activation 
of the hypothalamopituitary-adrenal (HPA) axis and the 
severity of illness, with cortisol levels gradually increasing 
as the disease severity worsens (13). By administering 
corticosteroids, which can modulate the HPA axis and 
influence cortisol production, it is possible to potentially 
mitigate the severity of CAP and improve patient outcomes, 
even in the absence of septic shock. Therefore, the study 
supports the consideration of corticosteroid therapy in 
patients without shock as means to address CAP severity 
and potentially enhance treatment effectiveness. Based on 
this rationale, it is unfortunate that Dequin et al. did only 
measure basal cortisol which was identical between both 
group and did not use dynamic testing like a corticotropin 
test as a marker of CAP severity requiring hydrocortisone, 
considering the strong association between cortisol, 
dynamic assessment of adrenal function, and disease 
outcome (1,13).

The RECOVERY study showed the beneficial effects 
of corticosteroids in respiratory illness needing respiratory 
support. The choice of 200 mg of hydrocortisone in 
the study by Dequin et al. is equivalent to 6 mg of 
dexamethasone, which demonstrated positive outcomes in 
reducing mortality in severe COVID-19 ARDS patients 
in this study (14). Furthermore, the RECOVERY study’s 
insights also suggest that investigating the mineralocorticoid 
effects of methylprednisolone, as mentioned earlier, could 
be a valuable avenue for future research (14). Nevertheless, 
the Dequin study was finished prior to the start of 
RECOVERY and therefore, Dequin study was not taking 
any inspirations from RECOVERY.

In conclusion, the rationale for using hydrocortisone 
in Dequin et al.’s study on severe CAP lacks a clear 
explanation (1). Previous studies have shown conflicting 
results regarding the efficacy of different corticosteroids 
in reducing mortality in CAP patients (15,16). However, 
Confalonieri et al. demonstrated significant improvements 
with hydrocortisone treatment (8). The study by Annane 
et al. highlighted the potential benefits of cortisol 
supplementation in patients with adrenal insufficiency, 
while the study by Meduri et al. found no significant 
differences in mortality (15,16). The guidelines by 
Martin-Loeches recommend corticosteroid use in severe 
CAP with shock, but Dequin et al.’s study a different 
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population of severe CAP (1,7). The study from Mueller 
emphasized the correlation between cortisol, adrenal 
function, and CAP severity and mortality but Dequin  
et al. made no connections to this study (1,13). Exploring 
the mineralocorticoid effects is suggested for future 
research (17,18). The RECOVERY study demonstrated 
the effectiveness of corticosteroids in respiratory illnesses, 
which did not influence the choice of hydrocortisone dose 
in Dequin et al.’s study as the Dequin’s study was terminated 
anterior to the start of RECOIVERY (14). Overall, these 
findings support considering corticosteroid therapy to 
address CAP severity and improve outcomes, even without 
septic shock but there is not much support to justify 
the choice of hydrocortisone in this study excepted the 
“NICHE” effect like in the recovery study (1,14).

Hemodynamic stability between groups

At the time of inclusion, administration of vasopressors 
was not allowed. The percentage of patients receiving 
vasopressors at baseline was similar in the hydrocortisone 
and control groups, with no statistical difference (10.2% 
and 12.9%, respectively) (1). However, among patients not 
initially on vasopressors, initiation of vasopressor therapy 
by day 28 was lower in the hydrocortisone group compared 
to the control group (1) and attributed by the authors to 
the effects of positive pressure ventilation and/or sedative 
drugs. This suggests that hydrocortisone may have played 
a role in preventing the need for vasopressors, although 
further research is needed to explore this effect (1). The 
variation in mortality rates observed could potentially be 
explained by differences in the requirement for vasopressors 
and in the fluid balance. Nevertheless, Dequin et al. did 
not mention the fluid balance in any groups (1), it is worth 
noting that excluding septic shock patients from the study is 
different from current guidelines by Martin-Loeches et al. 
that recommend corticosteroid use in severe CAP in shock 
but the Dequin’s study is looking at a different population 
probably a “NICHE” (1,3). CAP is a common cause of 
septic shock, and a recent RCT found that up to 46% of 
patients with septic shock had CAP (16). Nonetheless, in 
the RECOVERY study no single mention was made about 
the need of vasopressors (14). Therefore, the exclusion 
of patients with septic shock in the Dequin study, which 
accounted for approximately 20% of patients, must be 
highlighted as it omits a significant proportion of patients 
with severe CAP who could potentially benefit from 
hydrocortisone treatment (1). It is possible that the authors 

excluded patients with septic shock to avoid administering 
hydrocortisone in the control group and to focus on the 
corticosteroid effects of hydrocortisone in non-shock 
patients (1). Obviously, the Dequin et al.’s study was finished 
prior to the start of RECOVERY and therefore, they could 
not take any inspiration from it to build their trial (1,14).

Implications for bedside clinicians

As already alluded to, the recent large multi-center RCT 
on the use of methylprednisolone in severe CAP showed 
no significant impact on 60-day mortality, but the study 
was prematurely stopped and inconclusive (11). In contrast, 
Dequin et al.’s large double-blind RCT demonstrated a 
significant reduction in 28-day mortality and no significant 
adverse effects with hydrocortisone in severe CAP patients 
without septic shock (1). The aforementioned conflicting 
results point toward the absence of strong evidence to 
recommend routine corticosteroid administration in all 
severe CAP cases, particularly in viral pneumonias excluding 
SARS-CoV-2 due to the inhibition of viral clearance and 
the masking of a worsening infection (3). The guidelines by 
Martin-Loeches specify that the presence of septic shock 
in severe CAP is a mandatory condition to administer 
steroids, which was not the population studied by Dequin  
et al. (1,12,19). The divergence in recommendations reflects 
the challenge of reconciling different patient populations. 
Notably, previous guidelines by some of the same authors 
(Póvoa et al.) acknowledged the recommendation of 
corticosteroids in Pneumocystis jiroveci pneumonia in 
HIV-infected patients but contraindicated their use in 
cases of Influenza (19). Therefore, except for SARS-CoV2, 
the available evidence does not support the widespread 
use of corticosteroids as adjunctive therapy in other 
forms of CAP (12). Further studies are needed to identify 
specific subgroups of severe CAP that could benefit 
from corticosteroids (20). However, in a later editorial, 
the same authors deny that the study by Dequin et al. 
provides sufficient evidence to support the routine use of 
hydrocortisone in severe CAP without septic shock (19).

Conclusions

In conclusion, corticosteroids have shown potential 
benefits improving outcomes and survival in severe 
CAP. They can modulate the inflammatory response, 
enhance oxygenation, reduce the risk of delayed septic 
shock, and potentially shorten hospital stays. However, 
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the rationale for using hydrocortisone in Dequin et al.’s 
study for severe CAP remains disputable, particularly 
due to the exclusion of septic shock, which limits insights 
into the mineralocorticoid effects of hydrocortisone and 
understanding the mechanism by which 28-day mortality 
was significantly reduced. The equivalence of 200 mg 
of hydrocortisone to 6 mg of dexamethasone used in 
COVID ARDS provides some understanding regarding 
the relative corticosteroid potency of hydrocortisone, but 
further clinical evaluation is necessary to fully determine 
specific anti-inflammatory properties and optimal use in 
different clinical settings. However, the study’s lack of 
acknowledgement of the pathophysiological background 
and its limitations raises concerns about drawing definitive 
conclusions.

Therefore, based on the available evidence, it is currently 
challenging to issue a clear recommendation regarding the 
routine administration of corticosteroids in all severe CAP 
patients. Further research, including a confirmatory study 
that addresses the limitations and explores the underlying 
pathophysiology is necessary to make an informed decision. 
Future studies should also consider the role of dynamic 
adrenal function assessment, including cortisol measurement 
and corticotropin test, to better understand the relationship 
between corticosteroid therapy, disease severity, and patient 
outcomes. Only with a more comprehensive understanding 
can we establish evidence-based guidelines for the use of 
corticosteroids in severe CAP without shock.
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