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Editorial

Arguments in Favor of Corticosteroids in Pneumonia

Corticoides en la neumonia: argumentos a favor

Oriol Sibila

Servei de Pneumologia, Hospital de la Santa Creu i Sant Pau, Barcelona, Spain

The relationship between pneumonia and corticosteroids is one
of the most important questions that has still yet to be resolved in
the field of respiratory infections. More than fifty years have passed
since the publication of the first study on the effect of corticosteroids
in pneumococcal pneumonia,' and it still is not clear towards which
side the scale tips: the benefits or potential risks.

A recent study by Snijders et al,? the first randomized, double-
blind, placebo-controlled clinical assay in 213 patients with
community-acquired pneumonia (CAP) requiring hospitalization,
found no clinical benefits on administering prednisolone, adjuvant
to antibiotic treatment, but did find an increase in the lack of response
to treatment later, suggesting that its routine use in CAP provides no
benefits and may even be detrimental. Despite these findings, many
questions still need to be answered, and we have sufficient evidence
to believe that the use of corticosteroids in selected cases can be
beneficial.

First of all, we cannot forget that the mortality due to pneumonia,
particularly in the case of severe pneumonia, has not varied in recent
years despite the advances made in antibiotic therapy.? This important
fact suggests that there are factors other than the germ that mark the
prognosis of the disease, such as the inflammatory response of the
host. It is well known that the arrival of the germ in the alveolar
space causes a complex inflammatory response in which several
defense mechanisms and inflammatory mediators intervene.* This
reaction is directed at limiting the progression of the infection and at
destroying the microorganism and is absolutely essential for the
adequate fight of the host against the germ, but its action is beneficial
as long as it is limited to the control of the local infection. When this
reaction is disproportionate, there is a systemic translation that
unfavorably influences the evolution of the infection. Recent studies
have related the excess of this inflammatory response, measured by
acute phase reactants like C-reactive protein (CRP) and
proinflammatory cytokines like interleukin (IL)-6 or tumor necrosis
factor alpha (TNF-alpha), as markers of the lack of response to
tratamient® and mortality®’ due to CAP.
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Corticosteroids, thanks to their anti-inflammatory action
mechanism at the genomic level,®*® have shown to be potential
modulators of this inflammatory response. A first study by Montén
et al, in patients with severe pneumonia who required mechanical
ventilation,”® detected a decrease in inflammatory cytokines in serum
as well as in bronchoalveolar lavage (BAL) in those patients that had
received coadjuvant corticosteroid treatment (in most cases as
bronchodilator treatment associated with antibiotic treatment),
suggesting an immunosuppressant effect. The relationship between
the intensity of the inflammatory response, the dose of corticoids
and the prognosis of pneumonia was later studied by Agusti et al." In
this study, the authors evaluated the levels of inflammatory cytokines
in patients with severe pneumonia that had received corticoid
treatment for long periods of time (> 30 days) and they compared
these with a group of patients with severe pneumonia without
corticosteroid treatment and another group of patients with severe
pneumonia and corticosteroid treatment for a short period of time (9
+ 7 days, in most cases as bronchodilator treatment). They observed
that the inflammatory response, both local as well as systemic, was
quite higher in the patients without corticosteroid treatment, quite
lower in the patients with prolonged corticosteroid treatment and
with intermediate levels in the patients that had received a short
corticosteroid treatment. In addition, the mortality in the group of
patients with prolonged corticoid treatment was similar to the
mortality of those who did not receive steroid treatment. On the
contrary, and interestingly, those patients that had received treatment
with steroids for a short period of time and who showed an attenuated
inflammatory response had a tendency towards lower mortality.
These results suggested that the profound attenuation of the
inflammatory response by a prolonged corticosteroid treatment can
be as detrimental as the exaggerated inflammatory response itself,
but a “moderated” attenuation with “short” corticosteroid treatment
can be beneficial for the prognosis of the disease.

In the experimental field, in a study carried out in an animal
model of severe pneumonia in pigs'? in which the effect of
corticosteroids was studied by comparing three groups of animals
with pneumonia induced by Pseudomonas aeruginosa (without
treatment, with antibiotic treatment and with antibiotic treatment +
corticosteroids), it was seen that the pigs treated with antibiotics +
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corticosteroids experienced a decrease in the local inflammatory
response and a lower bacterial count in the lung samples analyzed.
This important finding was previously demonstrated in in vitro
studies with U937 monocytic human cells. In this article, Meduri et
al® found that, after infecting the cells with different bacteria and
administering different doses of methylprednisolone, the cells lines
with corticosteroids presented a decrease in intracellular survival
and a decrease in the reproduction of the microorganisms. And in
another experimental study based on a model of sepsis induced by
pneumonia caused by Escherichia coli in mice,* the authors observed
that the mice that received hydrocortisone together with ceftriaxone
had a greater survival than the animals that only received antibiotic
treatment. These facts support the beneficial effect of corticoids in
the animal models of severe pneumonia.

In order for this modulation of the inflammatory response to have
clinical translation and improve the prognosis of the disease,
randomized and controlled clinical assays are needed, based on the
hypothesis that the patients that can experience a benefit are those
that suffer severe pneumonia with increased inflammatory response,
a hypothesis that is not considered by the recent study by Snijders et
al.2In other words, the place where corticosteroids play a fundamental
role in pneumonia is where the antibiotics do not reach and in those
cases in which mortality remains high despite adequate antibiotic
therapy, but not routinely in all pneumonia cases. In the only
randomized, double-blind, placebo-controlled assay carried out to
date in patients affected with severe pneumonia,”” the authors
demonstrated a reduction in the mortality in the group treated with
hydrocortisone (at a low dosage for 7 days),as well as better
modulation of the systemic inflammatory response (determined by
serum C-reactive protein) and a significant improvement in the main
clinical variables studied, such as chest radiography, MODS severity
scale, PaO,/FiO, ratio and ICU and hospital stay. Given the
spectacularity of the results, this study was suspended after an
intermediate analysis, including a total of only 46 patients, a fact
which itself is its main limitation in order to generalize the results.
Continuing on with severe pneumonia, we only found one other
study that evaluated the effect of corticosteroids: a retrospective
study of 308 patients with severe CAP, detecting a reduction in 30-
day mortality in those patients that had received corticosteroid
treatment for different indications when compared with patients
that had not received it."® And, indirectly, a recent meta-analysis of 12
randomized double-blind, placebo-controlled clinical assays in
patients affected by sepsis (most of the time secondary to severe
pneumonia) has given evidence of lower mortality in those patients
treated with corticosteroids in low doses (300 mg hydrocortisone or
equivalent) during short periods of time (7-10 days).”

Finally, two studies with parallel observations should be
highlighted as they also advise upon the possible beneficial effect
of corticosteroids in pneumonia. The first is the study by M] Fine
et al,’® which analyzed the factors that are associated with mortality
in more than 15,000 cases of pneumonia with the aim of creating
a predictive scale, and where surprisingly chronic obstructive
pulmonary disease (COPD) did not add any points to the PSI scale
(Prognostic Score Index), which is currently widely used. The
interpretation that has been made of this finding is that
corticosteroids, commonly used in COPD exacerbations, may be
responsible for this pathology’s not worsening CAP prognosis. And
in the second, along this same line, reference is made to the

Spanish multicenter Neumofail study,”® which searched for factors
related to the lack of response to treatment in CAP. In said study,
COPD was detected, together with the anti-flu vaccine and
antibiotic treatment, as the only protecting factors. Once again, it
was hypothesized that the routine use of corticosteroids in COPD
justifies this finding.?

Thus, although the scientific evidence is still limited and extensive
randomized, controlled clinical assays are needed to reach solid
conclusions, the findings set forward can orientate us towards a
possible beneficial effect corticosteroid treatment in pneumonia
always under the premise of three conditions: 1) patients with severe
pneumonia; 2) high inflammatory response; and 3) corticosteroid
treatment at low doses for short periods of time.
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