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Arguments Against Corticosteroids in Community Acquired Pneumonia

Corticoides en la neumonia adquirida en la comunidad. Argumentos en contra
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Community-acquired pneumonia (CAP) is the most frequent
origin of severe sepsis and the main cause of death by infection in
developed countries. In addition, in children under the age of five, it
is responsible for two million deaths per year throughout the world,
which is more than HIV/AIDS, measles and malaria together. Despite
the advances in antimicrobial therapy, this mortality rate has varied
little in the last four decades.” The evolution of a respiratory
infection depends basically on the size of the inoculum, the virulence
of the causal microorganism and the inflammatory response of the
lung. A small, less aggressive inoculum permits an effective defense
with mechanisms of innate immunity. Contrarily, if the
microorganisms that reach the lung are numerous or very virulent,
an inflammatory response will be triggered, which, although
reinforcing innate immunity and being essential for destroying the
microorganisms responsible for the infection, also directly
contributes to lung damage and alterations in lung function.® The
poor evolution of pneumonia is related to an uncontrolled systemic
inflammatory response.* It has been confirmed in different studies>”
that, in patients with CAP, the high levels of cortisol are good
predictors of mortality, comparable with the pneumonia severity
index (PSI). For this reason, in recent years there has been growing
interest in the study of the hypothalamic-pituitary-adrenal (HPA)
axis, whose activation in situations of stress increase the secretion
of cortisol and protect the organism against an excessive
inflammatory response. In some severe patients, the intracellular
anti-inflammatory activity of the corticosteroids (CS) can be
inadequate when compared with the severity of the inflammatory
process, coining the phrase “critical illness-related corticosteroid
insufficiency (CIRCI)”, which is a phenomenon caused by a decrease
in the secretion of CS by the suprarenal cortex and/or by the
appearance of tissue resistence.® Relative or absolute CIRCI can also
occur, although more rarely, in less severe CAP, whose significance
is still insufficiently clear.
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Despite the rationale behind it, the use of CS in treating pneumonia
is very controversial and there are very few clinical studies that have
evaluated the intensity of the systemic inflammatory response and
the function of the HPA axis in this disease. Theoretically, CS could be
beneficial for their anti-inflammatory effect, both genomic and non-
genomic; for the role that bronchospasm may have under certain
circumstances, either due to the concomitant disease of the patient
or because it is induced by the causal agent; and for its stimulator
effect on the components of the immune system, such as the
expression of TLR in certain cell lines and the increase in the levels
of proteins A and D of the surfactant.

The clearest evidence in favor of the use of CS in CAP comes from
the analysis of patient cohorts with pneumonia of infrequent etiology,
especially Pneumocystis jiroveci. It has been proven in randomized
and controlled studies that CS reduce mortality in patients with
AIDS, pneumonia by P. jiroveci and respiratory insufficiency when
administered before or simultaneously with the start of antimicrobial
treatment. In a systematic review by Briel et al,° these authors found
six studies, with a limited number of patients, that demonstrate a
decrease in mortality at 30 days (RR: 0.56; 95% CI: 0.32-0.98) as well
as after three or four months of follow-up (RR: 0.68; 95% CI: 0.50-
0.94), in the patients treated with CS. In three of these studies, it was
also found that the need for mechanical ventilation was reduced in
the group of patients that received CS (RR: 0.38; 95% CI: 0.20-0.73).
There are no well-designed, controlled, randomized studies
evaluating the role of CS in viral pneumonia, although in studies with
small cohorts and in several clinical cases CS has been reported to
improve the evolution of severe pneumonia caused by Varicella.”® It
has also been demonstrated that there is a beneficial effect of steroid
treatment in patients with severe acute respiratory syndrome (SARS)
and low index of oxygenation." Finally, CS have been successfully
used in severe fungal pneumonia, especially in histoplasmosis and
blastomycosis.*"

The information available about the use of CS in CAP with standard
etiology is even more limited. In 1956, the first published study
appeared*reportingencouragingresultswiththeuseof hydrocortisone
in patients with pneumococcal pneumonia. However, despite
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observing that fever disappeared and symptoms improved faster in
patients receiving CS, the authors could not demonstrate lower
mortality, fewer complications, or a faster resolution of the clinical or
radiological symptoms when compared with those receiving placebo.
In fact, it should be highlighted that, in this series, one-third of the
patients treated with CS had recurring fever once the treatment with
hydrocortisone was suspended, which has also been confirmed in
more recent studies. Several decades later, Marik et al carried out a
study including 30 adults with severe CAP that was prospective,
randomized and placebo-controlled on the effect of a single dose of
10 mg/kg of hydrocortisone administered half an hour before initiating
antibiotherapy.”” No evidence was found of a detectable effect in the
production of tumor necrosis factor (TNF) in the 12 hours following
the administration of the antimicrobials, or in the clinical course of
the patients. Some years later, Mont6n et al determined the level of
cytokines in serum and in bronchoalveolar lavage (BAL) in 20
ventilated patients with nosocomial pneumonia and CAP!¢ The 11
patients that received CS randomly, had significantly lower levels of
TNF, interleukin (IL)-1p, IL-6 and C-reactive protein (CRP), both in
serum as well as in BAL. There was also an observed non-significant
tendency towards lower mortality in the group that received CS (36 vs
67%).In another randomized, double-blind, placebo-controlled clinical
study, Confalonieri et al analyzed the effect of 200 mg of intravenous
hydrocortisone, followed by a continuous perfusion of 10 mg/hour
administered for seven days, in a small group of patients with severe
CAP hospitalized in an ICU.” The assay had to be suspended when an
intermediate analysis revealed a statistically significant improvement
in the PO,/FiO, ratio (p = 0.002) and in the mortality rate (0 vs 30%) in
the patients treated with hydrocortisone. Very favorable results were
also observed in the patients that received CS regarding the
development of multiorgan dysfunction and late septic shock, as well
as in the reduction of the levels of CRP and in the length of hospital
stay. However, these results are questionable because the marked
difference in mortality observed between the groups was due to
deaths after the eighth day and to the high incidence of late septic
shock episodes, which has never been observed in other severe CAP
studies. It is also striking that, despite the duration of the study and
the participation of six hospital centers, only 46 patients were included
in the assay and, although there is no statistically significant difference
regarding the proportion of patients that received mechanical
ventilation in one or the other group, those who were treated with CS
were managed with non-invasive ventilation with a greater probability
than in the other group. In this sense, readers should be reminded
that these same researchers had demonstrated in a previous study a
decrease in the mortality in patients with CAP who received non-
invasive mechanical ventilation compared with those who were
intubated.”® All these data, together with the eye-catching absence of
deathsinthe group of patientsreceiving treatmentwith hydrocortisone,
raise doubts about the adequate selection and assignation of the
patients to each group and suggest the existence of a significant
baseline difference between them in terms of risk of death, which
seriously questions the findings.

In another prospective, randomized and open study, Mikami et
al*® affirmed that the administration of 40 mg/24 hours of
prednisolone for three days in hospitalized patients with CAP (55%
with PSI of IV or V), did not shorten the hospitalization, which was
the primary objective of the assay. Garcia-Vidal et al* carried out an
observational, retrospective study of a cohort of 308 patients with
severe CAP. Seventy of these patients (23%) received, in addition to
antimicrobial agents, CS in variable doses and durations, almost
always due to bronchospasm in the context of previously-diagnosed
chronic obstructive pulmonary disease (COPD). In the multivariate
analysis, the authors found that those patients who were administered
CS had less mortality (OR: 0.28; 95% CI: 0.11-0.73). In any event, it is
a retrospective study in which the administration of CS had varying
dosages and durations and at different evolutionary moments of the

disease, which is a relevant aspect as the inflammatory response in
CAP is a dynamic process. It is also surprising that the overall
mortality of this series was less than that expected for the PSI of the
cohort. The multicenter CORTICUS study also did not demonstrate an
overall benefit of the treatment with CS in patients with septic
shock.?" In this study, 37% of the subjects included had pneumonia,
and no benefit could be found in these either. Consistent with these
findings, it has been found that when severe CAP presents high
serum levels of cortisol (> 25.7 wg/dL), it is associated with mortality,
contrary to what happens when an inadequate response is observed
in the stimulation test with corticotrophin.?

Recently, the first double-blind, placebo-controlled clinical assay
was published, including patients hospitalized with CAP with varying
degrees of severity.”? In this study, the most extensive with these
characteristics published to date, 213 patients randomly received
either 40 mg of prednisolone in one daily dose for 7 days or placebo,
in addition to the corresponding antimicrobial treatment, except for
macrolides. Excluded were patients who previously needed steroids,
which certainly conditioned an underrepresentation of some
concomitant diseases, such as COPD. The primary objective was to
analyze the clinical cure rate on the seventh day, defined as either
the resolution or improvement of symptoms with no need for
additional therapy, which can suppose a bias inherent to all subjective
variables. The secondary objectives were the clinical cure rate at 30
days, the duration of the hospital stay, the time necessary to reach
clinical stability and the reduction of CPR. No significant differences
could be demonstrated between the groups for any of the objectives
proposed, neither in the overall group nor when the most severe
groups were analyzed separately. Nevertheless, in the patients that
received CS, more late failures were observed (recurrence of the
symptoms and signs of pneumonia after 72 hours of hospitalization
and after an initial improvement), especially in less severe pneumonia
(OR: 2.35; 95% CI; 1.00-5.53). This finding confirms the
recommendations to withdraw CS slowly in order to avoid the
hemodynamic and immunologic rebound due to the increase in
proinflammatory mediators when their specific receptors are still
suppressed. It was also observed that the cure rate in pneumococcal
pneumonia was statistically greater in the placebo group.*

In summary, and despite the theoretical potential benefits, the
evidence that is currently available does not allow for the systemic
administration of CS to be recommended in hospitalized patients
with CAP. The majority of the studies are very limited in size, present
unacceptable biases or their designs do not provide conclusions on
which strong recommendations can be based. New controlled,
randomized, clinical assays with larger sample sizes are needed to
evaluate the adrenal function and to definitively and clearly establish
the risks and the benefits for using CS in patients with CAP.?> Until
the results are published of new studies that are already in progress,*
it seems reasonable to think that some patients could benefit from
the use of CS, such as patients with CAP of certain etiologies, those
with adrenal insufficiency, those with asthma or COPD or those who
develop septic shock with a poor response to the resuscitation
maneuvers with liquids and perfusion of pressor amines.?6%’
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