
ABSTRACT

Community-acquired pneumonia (CAP) is a significant global health problem with a 
considerable clinical burden. It especially affects children under 5 years old, the elderly, 
people with multiple comorbidities, and the immunocompromised. Despite advances in 
the diagnosis and treatment of CAP, mortality rates remain high, particularly among 
patients who develop severe pneumonia with life-threatening complications. Notably, the 
long-term consequences of CAP include the worsening of pre-existing comorbidities, the 
development of new medical conditions, and a reduction in life expectancy, especially in 
older adults. Key factors that influence mortality include the initial severity of disease, 
the presence of prior comorbidities, and the status of the immune system. This review 
discusses current scientific evidence and emerging data on various aspects of CAP, includ-
ing changes in its epidemiology, the role of viral causes, updated treatment approaches, 
the use of corticosteroids, and available preventive measures.
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INTRODUCTION

Community-acquired pneumonia (CAP) is a 
common and fatal infection. It is responsible 
for 2.1 million deaths annually worldwide 
according to the 2021 Global Burden of Dis-
ease report, especially affecting vulnerable 
groups, such children under 5 years old, the 
elderly, individuals with multiple comorbidi-
ties, and the immunocompromised (Figure 1)1. 
Over time, however, the epidemiology of 
pneumonia has changed due to demographic 
changes in the population, including increased 
numbers of older and immunocompromised 
people, advances in diagnostic tests, new 
therapies, effective vaccination and preven-
tive measures, and the emergence of new 
pathogens2,3.

Poor outcomes are linked to the severity of 
the infection, patient characteristics and 
comorbidities, and the pathogen’s virulence 
and resistance characteristics2. Evidence indi-
cates that pneumonia should be considered a 
multisystem disease with the potential for 
both acute and chronic sequelae. This is espe-
cially true in patients developing severe 
pneumonia that requires intensive care unit 
(ICU) admission, which represents approxi-
mately 10% of all cases hospitalized with 
CAP4,5.

Although CAP is mainly caused by bacteria, 
the implementation of molecular diagnostic 
tests suggests that respiratory viruses such as 
influenza, respiratory syncytial virus (RSV), 
and severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2) also frequently cause 
CAP2. Antibiotic resistance and the increas-
ing prevalence of multidrug-resistant organ-
isms also affect the etiology and treatment of 

CAP6. Continued surveillance, research, and 
updates to clinical guidelines are crucial to 
optimizing the management of CAP.

EPIDEMIOLOGY OF CAP

Globally, CAP remains a common infectious 
disease with an incidence of 1.2-1.4 cases/1000 
people each year2. The epidemiology of CAP 
varies by geographic region and is influenced 
by age, demographics, socioeconomic factors, 
changes in pathogens, and the implementa-
tion of vaccination schedules. In the United 
States, data from a recent epidemiological 
study on CAP7 reported an incidence of 6.49 
cases/1000 people annually, a rate that would 
correspond to a figure of 1.5 million adults 
requiring hospitalization. The annual inci-
dence of pneumonia by age, per 1000 people/
year, was reported to be 3.27, 20.9, and 39.48 
for ages 18-64 years, ≥ 65 years, and ≥ 85 years, 
respectively, highlighting the greater impact 
of pneumonia in the elderly7. In Europe, the 
annual incidence of CAP is estimated to at 2-8 
cases/1000 people/year overall8, increasing to 
14-16 cases/1,000 people/year age ≥ 65 years8. 
The difference in CAP incidence between the 
United States and Europe can be attributed to 
higher vaccination coverage (pneumococcal 
and influenza vaccine) in the United States 
compared with Europe9,10. Smoking rates may 
also be a factor: in the United States, rates 
decreased from 43% in 1965 to 11.6% in 202211, 
whereas a recent report in Europe showed 
that 26% of the European population still 
smoke12.

In Latin America, little information exists about 
the incidence of pneumonia in adults. Data 
from one prospective population-based 
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surveillance study reported that the incidence 
in three South American cities (General Roca, 
Argentina; Rivera, Uruguay and Concepción, 
Paraguay) ranged from 1.76 to 7.03/1000 person- 
years13.

Pneumonia in Africa is associated with a higher 
burden. There, it particularly affects children 
younger than 5 years old and the elderly, as 
well as people with the human immunodefi-
ciency virus (HIV), which affects 25.6 million 
people in the region14. According to 2021 geo-
database data, pneumonia caused 603,000 
deaths in Africa, with the highest number of 
deaths among children younger than 5 years 
old (271,300 deaths) and people ages 70 years 
and older (143,200 deaths) (Figs. 2A and 2B)1. 
The HIV epidemic, the higher burden of tuber-
culosis, and the low coverage of vaccines 

increase the risk of pneumonia, hospitalization, 
and death, especially in younger populations15.

The increased number of immunocompro-
mised individuals over the past two decades 
has had an important impact on the epidemi-
ology of pneumonia4. Although this increase 
is multifactorial, the three main factors are 
the rise in cancer survival rates, increase in 
organ transplant recipients, and the increased 
use of immunosuppressive drugs. In the 
United States, for example, a study in 2013 
reported that immunocompromised individ-
uals accounted for 3% of the adult popula-
tion16, while a more recent study in 2021 
found that this figure has risen to 6.6%17. The 
main issue related to the epidemiology of 
immunocompromised patients is the lack of 
a standardized definition, which creates a 

Figure 1. Global pneumonia deaths according to the 2021 Global Burden of Disease report.
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Figure 2. A: global pneumonia deaths of children under 5 years old according to the 2021 Global Burden of Disease report. B: global 
pneumonia deaths of adults aged 70 years and over according to the 2021 Global Burden of Disease report.
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significant knowledge gap18. Two studies have 
focused on CAP in immunocompromised 
patients. The first, conducted in the United 
States, reported that 1 in 10 adults hospital-
ized with CAP were immunocompromized19, 
while the second, conducted in Europe, 
reported that two in ten patients were immu-
nocompromized20. The true impact of immu-
nocompromise on the epidemiology of 
pneumonia has yet to be determined.

RISK FACTORS FOR CAP

Diverse risk factors for pneumonia have been 
reported in the adult population. Specific pop-
ulations, such older adults (ages ≥ 65 years)21,22 
with multiples comorbidities8,23, are at increased 
risk of CAP. A systemic review and meta-anal-
ysis of 29 observational studies identified the 
following host-related risk factors for pneumo-
nia: age (adjusted odds ratio [aOR], 1.07; 95% 
confidence interval [CI], 1.01–1.19 per year of 
increase), smoking (aOR, 1.57; 95% CI, 1.12–2.77), 
poor nutritional status (aOR, 6.14; 95% CI, 0.65–
11.58), poor oral health (aOR, 6.14; 95% CI, 0.65–
11.58), previous pneumonia (aOR, 1.86; 95%  
CI, 1.53-3.81), use of immunosuppressed drugs 
(aOR, 3.1; 95% CI, 1.27-15.13), use of oral steroids 
(aOR, 1.87; 95% CI, 1.30-4.05), and use of proton 
pump inhibitors or H2 antagonists (aOR, 1.51; 
955 CI, 1.18-1.60)22. The comorbidities most fre-
quently associated with an increased risk of 
pneumonia include chronic respiratory dis-
ease, such as chronic obstructive pulmonary 
disease (COPD) (aOR, 1.99; 95% CI, 0.67-13.53 ) 
or asthma (aOR, 1.71; 95% CI, 1.00-4.20)22, 
chronic cardiovascular disease (aOR, 1.4-3.2), 
cerebrovascular disease (aOR, 1.08-1.68), demen-
tia (aOR, 2.64-2.68), diabetes mellitus (aOR, 1.07-
1.33), and cancer (aOR, 1.42-1.36)8,22.

Male sex is another risk factor for pneumonia, 
but may be explained by lifestyle factors. For 
example, smoking is reported to be more 
common in males in the United States (males 
13% vs. females 10%) and Europe (males 22% 
vs. females 15%)24,25. Another factor may be 
the different hormone profiles, which affect 
the inflammatory response to infection26.

Immunocompromise also affects the risk of 
pneumonia8,20. Increases in cancer survivor-
ship, transplantation, and immunosuppres-
sive drug use have increased the number of 
immunocompromised individuals in the 
population, with a recent study showing that 
6.6% of adult population in the United States 
is immunocompromised17. Furthermore, 
observational studies in the United States and 
Europe have reported immunocompromise 
in approximately 10% and 20% of people with 
pneumonia, respectively19,20. The main chal-
lenge for clinicians is the lack of a specific 
definition for immunocompromise, which 
represents a heterogeneous spectrum of clin-
ical conditions. In an effort to identify immu-
nocompromised hosts, the American Thoracic 
Society (ATS) recently published a working 
definition for use in practice18.

Other risk factors to consider are higher alco-
hol consumption27, being underweight, living 
conditions (e.g., large households or regular 
contact with children), air pollution, and 
others8,28.

PROGNOSIS IN CAP

Decisions about where to treat CAP depend 
on disease severity, comorbidities, the pres-
ence of hypoxemia, and likely treatment 
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adherence. The severity of disease is primar-
ily assessed through clinical judgment, sup-
ported by the use of severity scales, such as 
the Pneumonia Severity Index (PSI) and the 
CURB-65 score, that predict the risk of mor-
tality29. However, these severity scores are 
limited in their usefulness for identifying 
patients who require admission to ICU, espe-
cially due to the high weighting given to age 
in both scales and the low weighting given to 
variables such as respiratory failure and other 
organic dysfunctions30. For immunocompro-
mised patients, the decision should be based 
on clinical judgment, as no specific severity 
thresholds have been defined for this hetero-
geneous patient population. The severity of 
CAP and the clinical course of patients during 
initial hospitalization affect short- and long-
term survival. One study in the United States 
compared 1-year mortality rates between 
populations hospitalized with CAP and 
severe CAP or a poor clinical course (e.g., 
requiring ICU admission) versus populations 
with CAP who had a favorable clinical course 
(e.g., who achieved early clinical stability). 
The 1-year mortality rate for the overall CAP 
population was 30%, but this increased to 
47% for patients who required ICU admission 
and decreased to 24% for patients who 
achieved early clinical stability31.

The ATS/Infectious Diseases Society of Amer-
ica (ATS/IDSA) guideline recommendations 
for ICU admission continue to be to use the 
minor and major diagnostic criteria proposed 
in 2007 to define patients with severe CAP32. 
Major criteria identify patients who require 
immediate ICU care, whereas minor criteria 
identify patients who are more likely to 
require ICU care and benefit from more 
aggressive therapy or closer observation. This 

recommendation is based on validation of 
these criteria across several studies33,34.

A recent prospective study has validated the 
ATS/IDSA criteria used in elderly patients 
hospitalized with CAP35. The study found 
that 26% of patients met the criteria for severe 
CAP and 10% required ICU care. The ATS/
IDSA criteria showed moderate accuracy in 
predicting ICU admission, with 79% agree-
ment, a sensitivity of 75%, and a specificity of 
80%. Patients on invasive mechanical ventila-
tion were always admitted to the ICU, whereas 
almost half of the patients with septic shock 
did not require ICU care. Patients with septic 
shock in the ICU had a lower 30-day mortal-
ity compared with patients treated in wards 
(30% vs. 60%). However, elderly patients with 
severe CAP, but without major negative crite-
ria, had similar mortality whether treated in 
the ICU or ward. The study concluded that 
the ATS/IDSA criteria are moderately effec-
tive in predicting ICU admission in elderly 
patients, with patients meeting the older cri-
teria (e.g., septic shock and invasive mechan-
ical ventilation) benefiting from ICU care, 
while others can be effectively managed on 
the ward.

A recently published study compared the 
ability of a casual probabilistic network 
model, SepsisFinder-Machine Learning 
(SeF-ML), to predict 30-day mortality in CAP 
against other severity scores, including 
CURB-65, PSI, Sequential Organ Failure 
Assessment (SOFA) score, and quick SOFA 
(qSOFA). Using a derivation cohort (d) of 4531 
patients and a validation cohort (v) of 1034 
patients, area under the receiver operating 
characteristic curve (AUC) calculations 
showed that SeF-ML (AUC-d, 0.801; AUC-v, 
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0.826) outperformed the CURB-65 (AUC-d, 
0.759; AUC-v, 0.764), SOFA (AUC-d, 0.671; 
AUC-v, 0.771), and qSOFA (AUC-d, 0.642; 
AUC-v, 0.729) scores. However, the SeF-ML 
did not differ significantly from the PSI (AUC-
d, 0.799; AUC-v, 0.830)36. These results suggest 
the potential of artificial intelligence as a 
future tool for supporting mortality predic-
tion in patients with CAP.

Severe CAP remains the most important rea-
son for ICU care. Very old patients with mul-
tiple comorbidities are at increased risk of 
severe pneumonia and 10% to 20% of patients 
with CAP are reported to have a clinical con-
dition associated with immunosuppression. 
These features represent important challenges 
in patient care and achieving the best out-
come possible. Severity scores should be used 
as an adjunct tool and should not replace clin-
ical judgment.

MICROBIAL ETIOLOGY AND 
ANTIMICROBIAL RESISTANCE

Several pathogens can cause pneumonia, but 
Streptococcus pneumoniae and respiratory 
viruses are the most frequent reported2. 
Observational studies from the United States 
show that respiratory viruses are the most 
frequently identified cause of CAP, with 
decreases in the incidence of S. pneumoniae 
attributed to the introduction of pneumococ-
cal vaccination schedules and the decrease in 
the rate of smoking since 200037. By contrast, 
European studies continue to identify S. pneu-
moniae as the main etiological agent (Fig. 3).

Recently published data on the epidemiology 
of pneumococcal pneumonia in the United 

States reported an incidence of 93 hospitaliza-
tions per 100,000 adults, which would extrap-
olate to 226,696 annual hospitalizations38. 
Their data reported that serotypes 19A (12%), 
3 (11%), and 22F (11%) were the most fre-
quently identified. Notably, serotype 8 was 
the most frequent in patients requiring ICU 
admission, serotype 18C was associated with 
the presence of cardiac events, and serotype 
1 was the most frequent in patients who 
died39. Data from a recently published British 
study of the trend in pneumococcal pneumo-
nia over a 10-year period showed an increase 
from 36% in 2013 to 67% in 2023. The study 
also identified a noteworthy increase in the 
proportion of CAP cases attributed to sero-
type 3, which rose from 13% in 2013 to 49% 
in 2023. Older age, male sex, chronic kidney 
disease, and asthma were associated with the 
risk of CAP caused by serotype 3. Interesting 
data from a Spanish study into the 20-year 
trend in mortality associated with pneumo-
coccal pneumonia reported an overall 30-day 
mortality of 8% that did not change signifi-
cantly over time (p = 0.33). However, the 
authors did observe a decrease in ICU mor-
tality when comparing the first (26%) and sec-
ond (10%) periods, although without statistical 
significance after adjustment (p = 0.38).

Together, these results demonstrate the impor-
tance of S. pneumoniae in pneumonia and the 
relevance of a continuing to offer routine 
pneumococcal vaccination, especially in peo-
ple at increased risk of pneumonia.

Respiratory viruses are identified in 10-20% 
of all adults hospitalized with CAP who have 
an established microbiological diagnosis2,7. In 
severe CAP, respiratory viruses are identified 
in 15-45% of cases (Fig. 3)2,37-41. Respiratory 
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virus is also identified in up to one-third of 
patients who develop sepsis39-41. The most fre-
quent respiratory viruses identified in CAP 
are influenza A/B virus, RSV, rhinovirus, 
para-influenza virus, metapneumovirus, ade-
novirus, and coronaviruses2.

Influenza virus is identified in approximately 
one-third of patients hospitalized with severe 
pneumonia and requiring ICU admission. 
Among these, up to 50% may require mechan-
ical ventilation due to acute respiratory dis-
tress syndrome and the mortality rate may 
reach 25%42. Another complication related to 
viral pneumonia is sepsis, which is reported 
in 19% of patients with CAP admitted to the 
ICU42. Cardiac events are another complication 
reported in severe influenza pneumonia42.

In viral CAP, an almost equal proportion of 
influenza and non-influenza respiratory 
viruses cause clinical disease42. Scientific evi-
dence suggests that the complications and 
clinical course of patients with CAP due to 
non-influenza and influenza viruses are sim-
ilar. Zhou et al. reported that severity on 
admission, frequency of sepsis and hypox-
emia, admission to ICU, need for mechanical 
ventilation, length of hospital stay, and mor-
tality were comparable in patients with CAP 
caused by non-influenza and influenza 
virus43. These data demonstrate the impor-
tance of early identification of respiratory 
viruses and the need for further research to 
develop effective new antivirals. Antibiotic-
resistant pathogens or product engagement 
score (PES) pathogens (PES is an acronym for 

Figure 3. Microbial etiology of CAP in Europe and the United States, and the proportion of respiratory virus according to severity and 
group of viruses.
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Pseudomonas aeruginosa, extended-spectrum 
β-lactamase-producing Enterobacteriaceae, and 
methicillin-resistant Staphylococcus aureus 
[MRSA]) are identified in a small proportion 
(6%) of CAP cases. However, these pathogens 
appear to be twice as common in older adults 
(12%) when compared with the general pop-
ulation44,45. These data highlight the impor-
tance of knowing the risk factors for these 
pathogens and to identify cases early.

Several scores have been developed to identify 
antibiotic-resistant pathogens.

One example is the validated Drug Resistance 
in Pneumonia (DRIP) score46. This includes 
previous antibiotic use, residence in a long-
term care facility, tube feeding, and prior 
infection by a drug-resistant pathogen (in the 
past year) as major risk factors (scoring 2 points 
each), and hospitalization (in the past 60 days), 
chronic pulmonary disease, poor functional 
status, gastric acid suppression, wound care, 
and MRSA colonization (in the past year) as 
minor risk factors (scoring 1 point each). A 
patient is considered to be at high risk of 
drug-resistant pathogens if they have a DRIP 
score ≥ 4 points46. An elevated DRIP score 
increases the recommendation to use 
broad-spectrum antibiotics, mainly because 
the score was more selective than the health-
care-associated CAP criteria that are no longer 
recommended by international guidelines47.

Another tool is the PES score, which catego-
rizes patients according to risk factors into 
three categories (≤ 1 point, 2-4 points, and ≥ 
5 points, indicating low, medium, and high 
risk of infection, respectively, by PES patho-
gens44. The scores for each variable included 
in the PES score are as follows: 1 point for 

age 40-65 years and male sex; 2 points for age 
> 65 years, prior antibiotic use, chronic respi-
ratory disorders, and altered consciousness; 
3 points for chronic renal failure; and minus 
1 point if fever was present at onset. Two 
studies have validated the PES score in key 
populations (i.e., ward patients, ICU patients, 
and older adults). The validation in ward and 
ICU patients produced AUCs of 0.818 and 
0.73, respectively, indicating good accuracy48. 
Validation in older adults with CAP pro-
duced an AUC of 0.64 for the PES score, indi-
cating differences in clinical characteristics 
between the elderly and general population45.

ANTIMICROBIAL TREATMENT  
OF CAP

The main recommendations of treatment 
guidelines are summarized in table 1, with 
detail provided in the following text. Clinical 
guidelines for the management of CAP rec-
ommend initiating empirical antimicrobial 
therapy based on the severity of infection and 
the presence of risk factors for antibiotic-re-
sistant pathogens29.

In patients with severe pneumonia, studies 
show that using a β-lactam plus macrolide 
can reduce the length of hospital stay together 
with the in-hospital, ICU, and long-term mor-
tality49-53 (Table 1). Some of the reasons for the 
beneficial effects of macrolides in severe 
pneumonia include their immunomodulatory 
properties, biofilm disrupting ability, quorum 
sensing ability, pneumolysin reduction effect, 
and atypical bacteria coverage54. Therefore, 
recent guidelines for severe CAP recommend 
combination therapy with a β-lactam plus 
macrolide55.
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In hospitalized patients with documented 
influenza virus, current guidelines recom-
mend using an anti-influenza agent, such as 
oseltamivir, regardless of the illness duration. 
However, evidence shows that the benefit of 
oseltamivir is greatest within the first 48 h of 
infection onset. Therefore, in patients with a 
high suspicion of influenza, antiviral therapy 
should be initiated while awaiting diagnostic 
test results29. Notably, a large retrospective 
study of 166,268 patients with CAP from 179 
hospitals in the United States reported that 
only 23% were tested for influenza virus, of 
whom 12% tested positive56. The study 
showed an increase in testing from 15% in 
2010 to 36% in 2015, with testing levels reach-
ing 29% during the influenza season (Octo-
ber-May) compared with just 8% during 
outside the influenza season (June-
September). Consistent with the guideline 
recommendations, a positive influenza test 
result was associated with antiviral 

treatment, with early treatment being associ-
ated with lower mortality56. These results 
suggest that more widespread influenza virus 
testing could improve patient outcomes.

Oseltamivir is the recommended first-line 
treatment for severe influenza infection and in 
patients at risk of complications29,57. It is active 
against influenza A and B viruses, but not 
against other respiratory viruses58. The timing 
of antiviral treatment initiation is critical to 
optimal outcomes. Initiating treatment within 
2 days of symptom onset or hospitalization 
appears to be most effective, although benefits 
may still be observed when treatment is initi-
ated up to 4-5 days after symptom onset29.

Current treatments for SARS-CoV-2 include 
antivirals such as remdesivir59,60, nirmatrelvir 
and ritonavir, and molnupiravir, as well as 
adjunctive corticosteroid therapy. In Decem-
ber 2022, the United States Food and Drug 

Table 1. Main recommendations for the antimicrobial treatment of CAP patients

Treatment Non-severe CAP Severe CAP

Empiric therapy β-lactam + macrolide. Fluoroquinolone only if 
confirmed allergy

β-lactam + macrolide. If macrolide is not 
tolerated, replace with fluoroquinolone

Anti-MRSA therapy.
When necessary, use vancomycin or 
linezolid

Only start if there is previous respiratory 
isolation of MRSA or risk factors and a culture 
positive for MRSA

Start parenteral antibacterial drugs if previous 
respiratory isolation of MRSA or recent 
hospitalization

Anti-pseudomonal therapy.
Cefepime may be preferred to 
piperacillin-tazobactam when necessary.
Alternative agents: Ceftazidime, imipenem, 
or meropenem

Only if previous respiratory isolation of  
P. aeruginosa or risk factors and a positive 
culture result

Start parenteral antibacterial drugs if previous 
respiratory isolation of P. aeruginosa or recent 
hospitalization

Corticosteroids Do not use Use in severe CAP: (1) mechanical ventilation; 
(2) high-flow nasal cannula with a PaO2/FiO2 
ratio < 300, with FiO2 ≥ 50%; (3) PSI > 130

Antiviral treatment If high suspicion of influenza, start antiviral 
therapy while awaiting the results of diagnostic 
tests

If high suspicion of influenza, start antiviral 
therapy while awaiting the results of diagnostic 
tests

CAP: community-acquired pneumonia; MRSA: methicillin-resistant Staphylococcus aureus; PSI: Pneumonia Severity Index; P. aeruginosa: Pseudomonas aeruginosa. Based 
on 2019 IDSA/ATS guidelines for CAP management.
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Administration approved the emergency use 
of Paxlovid, a proprietary combination of nir-
matrelvir and ritonavir, for the oral treatment 
of mild-to-moderate coronavirus disease 19 
(COVID-19) in patients ages ≥ 12 years of age 
who weighed at least 40 kg and were at high 
risk of progressing to severe COVID-19. Evi-
dence shows that remdesivir is most effective 
against COVID-19 in patients with earlier dis-
ease who do not require mechanical ventila-
tion or extracorporeal membrane oxygenation.

Ribavirin and palivizumab are used to treat 
severe RSV infection61,62. Concerning the use 
of corticosteroids in severe CAP, the 2019 
ATS/IDSA guideline recommends against 
routine use because the available evidence 
from meta-analyses at the time of writing did 
not consistently demonstrate mortality bene-
fits29,63,64. More recently publish guidelines for 
severe CAP recommend corticosteroid use in 
the presence of shock55. This recommenda-
tions stands even when taking into account 
that a recent randomized study of 584 patients 
with severe CAP showed no benefit from the 
use of methylprednisolone on 60-day mortal-
ity (OR, 0.9; 95% CI 0.57-1.4)65. The evaluation 
of corticosteroid use in six clinical trials 
showed reductions in ICU mortality (risk 
ratio [RR], 0.36; 95% CI, 0.16-0.82), the inci-
dence of septic shock, and the requirement 
for mechanical ventilation, without major 
adverse effects66. The most significant evi-
dence for the benefit of corticosteroids in 
severe pneumonia was published in 2023 
with the results of the CAPE-COD study67. 
That trial included 795 patients admitted to 
ICU without septic shock and randomized 
them to receive either placebo or 200 mg of 
hydrocortisone daily for 4-7 days according 
to clinical response. The intervention group 

had lower 28-day mortality (6.2% vs. 11.9%, p 
= 0.006) and there was less use of intubation 
and vasopressors67.

Several systematic reviews and meta-analyses 
have shown a relationship between corticoste-
roid use for influenza infection and higher 
mortality rates in patients with severe influ-
enza infection68,69. A meta-analysis published 
in 2019, which included ten trials that evalu-
ated 6548 patients with influenza pneumonia, 
reported a mortality RR of 1.75 for patients 
treated with corticosteroids70. The results were 
similar when only including patients with 
H1N1 influenza (RR, 1.61). Furthermore, 
patients who received corticosteroids had lon-
ger ICU stays (median increase of 2.14 days), 
while patients who did not receive corticoste-
roids had a higher proportion of secondary 
bacterial infections (RR 1.98). The worse out-
comes observed in patients who received cor-
ticosteroids may reflect prolonged viremia 
due to immunosuppression, higher rates of 
secondary infections, or other adverse events 
associated with corticosteroid use. Previous 
observational studies have reported that cor-
ticosteroids may prolong influenza viral rep-
lication and viremia71. Current clinical 
guidelines advise against the routine use of 
systemic corticosteroids in influenza virus 
infection.

By contrast, dexamethasone is recommended 
in COVID-19 when patients require oxygen 
therapy, including mechanical ventilation72,73. 
Data from the RECOVERY trial showed that 
6 mg/day dexamethasone for 10 days in 
patients with COVID-19 requiring oxygen 
therapy resulted in a 28-day mortality of 29%, 
which compared favorably with the 41% mor-
tality observed in the routine care group74.  
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However, no benefit was seen in patients not 
requiring oxygen, with 28-day mortality of 
18% and 14% for the dexamethasone and rou-
tine care groups, respectively.

PREVENTION

Vaccination remains the main strategy to pre-
vent pneumonia and protect patients at risk of 
bacteria and viruses that cause lung infection 
(Fig. 4). The Advisory Committee on Immuniza-
tion Practices (ACIP) recommends pneumococ-
cal vaccination for at-risk adults ages ≥ 18 years, 
such as one dose of the PCV20 or the PCV15. If 
a patient receives PCV15, a dose of PPSV23 
should be administered 1 year later75. The ACIP 
recommend PCV21 as an option for adults ages 
≥ 19 years who are recommended to receive 
either PCV15 or PCV2076. More recently (October 
23, 2024), the ACIP recommended lowering the 
age of pneumococcal vaccination from 65 to 50 
years old, aiming to protect more adults77.

The Centers for Disease Control and Preven-
tion recommends that everyone age 6 months 
and older should receive the influenza vac-
cine. However, this vaccine is especially 
important for people at higher risk of serious 
complications, who live with or care for peo-
ple at a higher risk of serious complications, 
and all people working in health care set-
tings78. In European countries, influenza 
vaccine is recommended for children under 5 
years old, pregnant women, older adults, peo-
ple with chronic comorbidities, people living 
in nursing homes, and healthcare workers79.

On October 23, 2024, the ACIP recommended 
the COVID-19 vaccine for adults aged 65 years 
and over, for persons aged 6 months to 64 
years with moderate or severe immunosup-
pression of at least 2 months’ duration80.

The ACIP recommends RSV vaccination for 
all adults ages 75 years and over, as well as a 
single dose of the vaccine for those ages 60-74 

Figure 4. Main recommendations for vaccination against pneumococcus, influenza virus, SARS-CoV-2 and RSV.
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years with risk factors for severe disease. The 
risk factors related to severe RSV disease 
include chronic comorbidities, such as lung 
disease, cardiovascular disease, diabetes mel-
litus, and neurological disease, as well as 
immunosuppression, frailty, advanced age, 
and nursing home residence81.

CONCLUSION

CAP remains the leading infectious cause of 
death worldwide. S. pneumoniae and respira-
tory viruses remain the main pathogens iden-
tified in pneumonia. Drug-resistant pathogens 
are uncommon in the general population but 
occur at higher rates among older adults. 
Influenza pneumonia has different clinical 
characteristics and a more challenging man-
agement in the older population. Overall 
mortality remains high despite advances in 
the diagnosis and management of patients 
with severe CAP, especially in patients who 
require invasive mechanical ventilation. 
Pneumonia survivors also frequently suffer 
both short- and long-term complications. Vac-
cines are an important tool for preventing 
pneumonia, but there is an urgent need to 
increase awareness about the importance of 
vaccination, especially in people at risk of 
severe infection.
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