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ATfiC{e history: Objectives: To describe the clinical, radiological, and microbiological characteristics of community-
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Methods: In this prospective observational study conducted across seven Italian centers (October 2024-
October 2025), 176 adults hospitalized with CAP outside the ICU and a PaO,/FiO, ratio <300 were en-
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Non-ICU hospitalization cluded factors associated with in-hospital mortality and time to live discharge within 28 days.
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Results: Patients were predominantly elderly (mean age 69.7 + 14.4 years) with high comorbidity bur-
den (Charlson Comorbidity Index 4.9 + 2.1). Dyspnea, fever, and cough were the most frequent symptoms.
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Microbiological testing was performed in 48% of cases; viral pathogens were detected more often than
bacteria (42.3% vs 27.0%), with viral-bacterial co-detection in 14.1%. In-hospital mortality was 2%, and 3%
required ICU transfer. Rapid microbiological testing was independently associated with earlier discharge
(HR: 1.67, 95% CI: 1.17-2.38; P = 0.005), while chronic corticosteroid therapy predicted longer hospital-

ization.

Conclusions: CAP outside the ICU mainly affects elderly multimorbid patients. Rapid molecular diagnos-
tics may facilitate earlier discharge by supporting clinical decision-making.
© 2026 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.

This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

Community-acquired pneumonia remains one of the leading
causes of hospitalization, intensive care unit (ICU) admission, and
infection-related mortality worldwide [1]. Despite advances in sup-
portive care and antimicrobial therapy, in-hospital mortality for se-
vere CAP remains unacceptably high, reaching up to 49.4% in the
most critically ill patients [1]. This burden is further amplified by
the aging population and the increasing prevalence of chronic co-
morbid conditions, which significantly influence disease severity,
diagnostic complexity, therapeutic decisions, and clinical outcomes
[1,2].

Patients hospitalized with CAP frequently present with multi-
ple comorbidities, including chronic respiratory disease, cardiovas-
cular disorders, diabetes mellitus, chronic kidney disease, and im-
munosuppressive conditions [1,2]. These factors not only increase
susceptibility to severe infection but also complicate clinical man-
agement by affecting host response, microbiological etiology, and
tolerance to standard therapies [3]. Consequently, early risk strati-
fication and timely initiation of appropriate treatment are essential
components of CAP management [1,2].

Current international guidelines recommend prompt empiric
broad-spectrum antibiotic therapy targeting core pathogens, com-
bined with early supportive care measures [1,2]. However, estab-
lishing an etiological diagnosis in CAP remains challenging. Con-
ventional microbiological techniques often have low diagnostic
sensitivity, particularly in patients who have received prior antibi-
otic therapy or who are unable to provide high-quality lower respi-
ratory tract samples. As a result, clinicians frequently rely on em-
piric treatment strategies, which may limit opportunities for an-
timicrobial optimization and stewardship.

In recent years, the introduction of rapid multiplex molecu-
lar diagnostic panels has represented a major innovation in the
diagnostic approach to pneumonia [1,2,4,5]. These assays enable
simultaneous detection of a wide range of bacterial and viral
pathogens, as well as selected resistance markers, with a signifi-
cantly shorter turnaround time than traditional culture methods.
Although molecular testing has demonstrated high analytical sen-
sitivity, its clinical impact on patient-centered outcomes such as
length of hospital stay, antibiotic exposure, and mortality remains
incompletely defined, particularly in real-world settings and in pa-
tients with CAP [4]. Moreover, the interpretation of results from
upper respiratory tract specimens requires caution, as detection of
colonizing organisms does not predict lower respiratory tract in-
fection.

Another ongoing area of debate in CAP management concerns
the role of adjunctive therapies, including systemic corticosteroids,
and their interaction with host factors such as age and comorbid-
ity burden [5,6]. Identifying clinical and management host-related
factors associated with prolonged hospitalization may help refine
treatment strategies and optimize resource utilization.

In this context, we conducted a multicenter observational study
within the Italian Severe Infections and Sepsis clinical Network

(SIS-NET) to describe the clinical characteristics, diagnostic ap-
proaches, antimicrobial management, and outcomes of patients
hospitalized with community-acquired pneumonia.

SIS-NET is a nationally coordinated, multicenter research in-
frastructure established to enhance the surveillance, diagnosis,
and clinical characterization of severe infections across Italy. The
network was initiated to address gaps in coordinated epidemio-
logical monitoring and to support multicenter observational and
diagnostic-prognostic studies of severe infectious diseases, with
the goal of informing tailored therapeutic strategies and improv-
ing clinical outcomes.

Methods
Study design and ethical approval

This multicenter, prospective non-interventional observational
study was conducted across 7 Italian centers between October
2024 and October 2025. The study protocol was reviewed and ap-
proved by the ethics committees of all participating institutions,
and the study was conducted in accordance with the Declaration of
Helsinki and local regulatory requirements. Written informed con-
sent was obtained from all participants before enrolment. Clinical
and microbiological information of the patients was collected ac-
cording to the expected standard of care at each center.

Setting and participants

Consecutive adult patients admitted to internal medicine or in-
fectious diseases wards with a diagnosis of CAP were screened for
eligibility. Inclusion criteria were age >18 years, infection onset
within 48 hours of hospitalization, a PaO,/FiO, (P/F) ratio <300,
and no hospital admission within the preceding 30 days. Exclusion
criteria were a life expectancy of less than 6 months and institu-
tionalized status.

Data collection and microbiological testing

At baseline, data were collected on demographic characteristics
(age, sex), comorbidities, clinical presentation, radiological findings,
vital signs, laboratory parameters, and arterial blood gas results.
Information on previous antibiotic therapy, initiation of empirical
antibiotic treatment, oxygen support administered, corticosteroid
therapy, and microbiological investigations was recorded. Comor-
bidities and disease severity were assessed using the Charlson Co-
morbidity Index (CCI), the APACHE II, and the Sequential Organ
Failure Assessment (SOFA) score, respectively.

Microbiological testing included analyses of respiratory speci-
mens using standard bacterial and fungal cultures and/or molec-
ular assays on sputum and/or nasopharyngeal swabs (NPS) at the
clinician’s discretion and in accordance with the center’s standard
of care.
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Across all participating centers, molecular analyses were per-
formed using at least one of the following molecular diagnostic
methods: the BioFire FilmArray® (BioMérieux) platform or the Ar-
row Seegene multiplex real-time PCR platform. The molecular di-
agnostic platforms are summarized in Supplementary Tables 1-4.
Blood cultures were analyzed using automated systems enabling
rapid detection of microorganisms in blood. Conventional bacterial
and fungal cultures were performed on BAL and sputum samples
following standard laboratory procedures. Antimicrobial suscepti-
bility test (AST) results were interpreted according to EUCAST clin-
ical breakpoints.

Follow-up and outcomes

All patients were prospectively followed, with reassessment of
vital signs, laboratory parameters, arterial blood gas analysis, and
therapeutic modifications at days 3 and 7 after enrolment.

The final clinical outcome was defined as either hospital dis-
charge or in-hospital death.

The primary outcome was to describe the clinical, radiological,
and microbiological characteristics of CAP. Secondary outcomes in-
cluded identification of factors associated with in-hospital mortal-
ity and with time to live discharge, censored at 28 days.

Statistical analysis

Descriptive statistics were used to characterize the study popu-
lation. Continuous variables were presented as mean and standard
deviation (SD) when approximately normally distributed, and as
median with first and third quartiles [Q1-Q3, IQR] when their dis-
tribution departed from normality. Categorical variables were sum-
marized as absolute frequencies and percentages. For all estimates,
95% confidence intervals (Cls) were reported to quantify statistical
uncertainty.

To identify factors associated with hospital length of stay, both
univariable and multivariable Cox proportional hazards regression
analyses were performed. Time zero was defined as the date of en-
rolment. The event of interest was discharge alive from the hospi-
tal. Patients who died or were transferred to the ICU during hos-
pitalization were censored at the time of these events. The pro-
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portional hazards assumption was assessed for each covariate. Ex-
planatory variables included demographic characteristics, comor-
bidities, clinical and laboratory parameters at admission, and per-
formance of rapid molecular respiratory testing.

Variables with P-values < 0.10 in univariable analyses were
considered candidates for inclusion in the multivariable model.
The final multivariable model was selected according to the low-
est Akaike Information Criterion (AIC). Hazard ratios (HRs) greater
than 1 indicate a higher hazard of discharge (shorter hospital stay),
whereas HRs less than 1 indicate a lower hazard of discharge (pro-
longed hospital stay).

The association between rapid molecular testing and antibiotic
therapy modifications (escalation, de-escalation, or no change) was
assessed using the chi-squared test; when expected cell counts
were fewer than 5, Fisher’s exact test was used. The association
between rapid molecular testing and antibiotic duration exceeding
7 days was assessed using binary logistic regression.

Missing data were handled using complete-case analysis. All
analyses were performed using R Statistical Software (version 4.5),
with statistical significance set at P < 0.05.

Results
Patients’ characteristics

During the study period, 176 patients were enrolled, of whom
57.4% (n = 101) were male. The mean age was 69.7 + 14.4 years.
The most common presenting symptoms on admission were dys-
pnea (n = 106, 60%), fever (n = 78, 44%), and cough (n = 70,
39%). Altered sputum production was reported in 9% of patients
(n = 17), a confusional state in 5% (n = 9), and other symptoms in
22% (n = 40). Notably, 42% of patients (n = 74) had received prior
antibiotic therapy before admission, with a median duration of 3
days [IQR 1-5].

Comorbidities were frequent, with a mean CCI of 4.9 4+ 2.1. Av-
erage APACHE II and SOFA scores were 9.8 + 3.5 and 2.1 £+ 1.6,
respectively. The prevalence of individual comorbidities is depicted
in Figure 1, with chronic obstructive pulmonary disease (COPD), di-
abetes mellitus, and chronic kidney disease being the most com-
mon. Active smoking was reported in 25% of patients, while 33%
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Figure 1. Prevalence of individual comorbidities in the study cohort. Chronic obstructive pulmonary disease (COPD) was the most frequent comorbidity, followed by chronic
heart disease (CHD) and diabetes (equal prevalence), chronic kidney disease (CKD), interstitial lung disease (ILD), immunosuppression, chronic liver disease (CLD), asthma,

autoimmune disorders, hematologic malignancy, and cirrhosis.
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were former smokers. Eight patients were HIV-positive, of whom
three had progressed to AIDS. Chronic corticosteroid therapy was
reported in 21.5% of patients, and 12.7% were receiving other im-
munosuppressive drugs at home.

The median white blood cell (WBC) count was 9.9 x 10°/L [IQR
7.8-13.4]. C-reactive protein (CRP) and procalcitonin (PCT) median
levels were 13.3 mg/dL [IQR 0.7-87.8] and 0.1 ng/mL [IQR 0-0.3],
respectively. At admission, 18.8% of patients (n = 33) were on long-
term home oxygen therapy; hypercapnic respiratory failure was
detected in 15% (n = 26).

All patients required supplemental oxygen during hospitaliza-
tion, with 92% (n = 162) receiving low-flow oxygen, 5% (n = 9)
receiving high-flow oxygen, and 3% (n = 5) receiving non-invasive
ventilation.

Imaging findings

Chest imaging was performed using radiography (X-ray) and
computed tomography (CT). Chest X-ray was performed in 16% of
cases (n = 28), revealing pulmonary infiltrates in 64%. The pre-
dominant radiographic patterns included consolidative opacities
(n = 12, 43%), non-specific findings (n = 16, 57%), ground-glass

Table 1
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opacities (n = 2, 7%), and pleural effusion (n = 5, 18%). Bilateral in-
volvement was observed in 32% (n = 9) and unilateral involvement
in 18% (n = 5), with the lower lobes most frequently affected.

Chest CT was reported in 62% (n = 110) of patients with pul-
monary infiltrates, in 95 cases (86%). The most common CT pat-
terns included consolidative lesions (n = 54, 49%), ground-glass
opacities (n = 51, 46%), pleural effusion (n = 34, 31%), and hilar
lymphadenopathy (n = 33, 30%). Less frequent findings included
peribronchial nodules, bronchiectasis, cavitary lesions, and inter-
stitial pneumonia, each observed in <5% of cases. Lobar distribu-
tion showed a predominance in the lower lobes (right lower lobe,
n = 53, 48%, left lower lobe, n = 52, 47%), followed by left upper,
right upper, and middle lobes (n = 33, 30%; n = 36, 33%; n = 26,
24%). In 24% (n = 26) of cases, the type of radiological investigation
performed at enrollment to confirm pneumonia was not specified
in the case report form.

Microbiological findings

Microbiological investigations were performed in 85 patients
(48.3%). Specimen types collected, testing methods applied per

specimen type, and pathogens identified are detailed in Table 1.

Microbiological findings. The “Sputum only” column reflects lower respiratory tract detection rates on the small number of sputum specimens (n = 32).

Panel A—Specimen types collected (total cohort: N = 176 patients)

Specimen type

Patients, n (%)

Nasopharyngeal swab
Sputum
Blood culture
Unspecified respiratory sample
Pleural fluid
Any microbiological sample
Panel B—Testing methods by specimen type
Specimen/Method
Nasopharyngeal swab (n = 52)
Viral molecular testing
Bacterial molecular testing
Rapid antigen testing
Sputum (n = 32)
Culture
Viral molecular testing
Bacterial molecular testing
Panel C—Pathogens identified by any method
Pathogen
VIRUSES
SARS-CoV-2
Rhinovirus
Influenza A virus
Human metapneumovirus
Respiratory syncytial virus
Parainfluenza virus
Adenovirus
Coronavirus
Influenza B virus
Any virus detected
>2 viruses detected
BACTERIA & FUNGI
Haemophilus influenzae
Streptococcus pneumoniae
Pseudomonas aeruginosa
Mycoplasma pneumoniae
Staphylococcus aureus
Legionella spp.
Klebsiella pneumoniae
Acinetobacter baumannii
Pneumocystis jirovecii
Cryptococcus neoformans
Any bacterial/fungal pathogen identified
> 2 bacteria detected
CO-DETECTION
Viral-bacterial co-detection

52 (29.5%)
32 (18.1%)
17 (9.7%)
17 (9.7%)
1 (0.6%)
85 (48.3%)

total specimens

% positivity

50 (96.2%) 23/50 (46.0%)
25 (48.1%) 8/25 (32.0%)
2 (3.8%) 1 (50.0%)

30 (94.0%) 9/30 (30.0%)

29 (91.0%)
28 (87.5%)

All specimens, n = 85

7/29 (24.1%)
8/28 (28.6%)

Sputum only, n = 32

10 (11.8%) -

9 (10.6%) 3 (9.3%)
8 (9.4%) 2 (6.2%)
5 (5.9%) 2 (6.2%)
4 (4.7%) 2 (6.2%)
2 (2.3%) -
1(1.2%) -
1(1.2%) 1(3.1%)
1(1.2%) -

36 (42.3%) 10 (31.2%)
5 (5.9%) 1(3.1%)
9 (10.6%) 4 (12.5%)
6 (7.0%) 3 (9.4%)
3 (3.5%) -

3 (3.5%) 1(3.1%)
3 (3.5%) 1(3.1%)
2 (2.3%) 2 (6.25%)
1(1.2%) -
1(1.2%) 1(3.1%)
1(1.2%) -
1(1.2%) -

24 (28.2%) 10 (31.2%)
8 (9.4%) 2 (6.25%)
12 (14.1%) 4 (12.5%)
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Figure 2. Empiric antibiotic therapy: overall frequency of administered antibiotics. AMX: amoxicillin; AZM: azithromycin; CAM: clarithromycin; CTX: ceftriaxone; Doxy:

doxycycline; LFX: levofloxacin; LZD: linezolid; TZP: piperacillin/tazobactam.

Considering all specimen types and diagnostic methods, viral
pathogens predominated over bacterial isolates (n = 36, 42.3% vs
n = 23, 27.0%). When analysis was restricted to sputum specimen
detection rates, the virus detection rate was 31.2% (10/32), slightly
higher than for bacteria (9/32, 28.1%), underscoring the critical in-
fluence of specimen type on microbiological yield. Among the nine
sputum samples that tested positive for bacterial growth on cul-
ture, a rapid microbiological test was also performed in eight cases,
yielding concordant results. Blood cultures were performed in 17
cases; one was positive (5.9%), while a pleural fluid culture was
performed in one case and was positive.

Concordance between upper and lower respiratory tract speci-
mens could not be reliably assessed, as paired sampling was rarely
available.

Antimicrobial and antiviral therapy

Empirical antimicrobial therapy was administered to 88% of
patients, n = 155 (Figure 2). Ceftriaxone-based regimens were
most frequently prescribed, including ceftriaxone plus doxycy-
cline (n = 23, 15%), ceftriaxone plus a macrolide (n = 17, 11%),
and ceftriaxone monotherapy (n = 11, 7%). Piperacillin/tazobactam
regimens were used as monotherapy in 9% (n = 14) of cases
and in combination with doxycycline (n = 14, 9%), macrolides
(n = 6, 4%), linezolid (n = 3, 2%), levofloxacin (n = 3, 2%),
or linezolid plus doxycycline (n = 3, 2%). Triple therapy, in-
cluding piperacillin/tazobactam, doxycycline, and vancomycin, was
used in 1% of cases (n = 1). Fluoroquinolone monotherapy
with levofloxacin was administered in 6% (n = 9), doxycycline
monotherapy in 3% (n = 5), macrolide combined with amoxi-
cillin/clavulanate in 2% (n = 3), and amoxicillin monotherapy in
1% (n = 1). Broad-spectrum and reserve antibiotics were used
less frequently, including ceftobiprole-based regimens (n = 6, 4%),
trimethoprim-sulfamethoxazole (n = 3, 2%), meropenem (n = 3,
2%), ceftazidime/avibactam (n = 3, 2%), and cefiderocol with line-
zolid (n = 1, 1%). Oseltamivir was administered in 8% of pa-
tients (n = 12), mostly in combination with antibacterial agents.
Switch of empirical antibiotic therapy occurred in 34 cases (19%),
with 17 (10%) de-escalations and 17 (10%) escalations. Antibiotic
modifications were not influenced by molecular respiratory test-
ing (P = 0.223). Median duration of empirical and targeted ther-

apy was 9 days [IQR 3.5-12] and 9 days [IQR 6.5-15.5], respec-
tively. Corticosteroid therapy was administered in 28% of patients
(n = 49), using various regimens including methylprednisolone,
prednisone, hydrocortisone, and betamethasone. Corticosteroid use
was significantly associated with the presence of dyspnea (OR
2.185, 95% CI: 1.037-4.604; P = 0.037), as well as with higher
APACHE 1I scores (11.20 vs 9.30, P = 0.002) and SOFA scores
(2.87 vs 1.85, P < 0.001) at baseline. In contrast, it was not asso-
ciated with higher CCI values (P = 0.283) or with specific comor-
bidities.

In a multivariable analysis adjusted for potential confounders
(age and use of immunosuppressive therapy), including dyspnea,
APACHE 1I score, and SOFA score, only a higher SOFA score re-
mained independently associated with corticosteroid administra-
tion in our population (AOR 1.334, 95% CI: 1.025-1.737; P = 0.032).

In-hospital mortality was low, with only four deaths (2%) re-
ported. Five patients (3%) required transfer to the intensive care
unit (ICU) during hospitalization. Healthcare-associated infections
occurred in 10% of patients (n = 18), including bacteremia (n = 6,
3%), urinary tract infections (n = 4, 2%), and other infections
(n = 10, 6%).

Factors associated with hospital discharge and impact of rapid
molecular testing on antimicrobial management

In univariable Cox regression analysis, the presence of cough
at admission was associated with a higher hazard of hospital dis-
charge (HR: 2.08), indicating a shorter length of stay. Performance
of a rapid molecular respiratory test was also associated with an
increased hazard of discharge (HR: 1.85). Higher mean platelet vol-
ume was similarly associated with earlier discharge (HR: 1.41).
Conversely, chronic corticosteroid therapy was associated with a
reduced hazard of discharge (HR: 0.55).

In the multivariable Cox proportional hazards model, perfor-
mance of a rapid diagnostic test remained independently associ-
ated with earlier discharge (HR: 1.67, 95% CI: 1.17-2.38; P = 0.005).
Increasing age was associated with longer hospitalization (HR per
10-year increase: 0.89, 95% CI: 0.79-1.00; P = 0.054). Chronic cor-
ticosteroid therapy was independently associated with a prolonged
hospital stay (HR: 0.59, 95% CI: 0.38-0.91; P = 0.016), as shown in
Table 2.
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Table 2
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Multivariable Cox proportional hazards model for time to alive hospital discharge. HR > 1 indicates a higher hazard of discharge (shorter hospital stay); HR < 1 indicates
a lower hazard of discharge (prolonged hospital stay). Event: discharge alive; censoring: in-hospital death or transfer to ICU.

Variable Level of variable HR 95% CI (low-high) P-value
Rapid diagnostic test performed Yes vs No 1.67 1.17-2.38 0.005
Age, years Per 10-year increase 0.89 0.79-1.00 0.054
Chronic corticosteroid use Yes vs No 0.59 0.38-0.91 0.016

Table 3

Rapid test and antibiotic therapy associations. Among patients with
relevant data, the chi-squared test revealed no clear association be-
tween rapid molecular tests and changes in antibiotic treatment.
However, escalation appeared less common among patients who un-
derwent rapid testing.

Rapid test  No change  De-escalation Escalation  Total
No FAST 73 10 13 96
FAST 61 7 4 72
Total 134 17 17 168

The association between rapid molecular testing and modifi-
cations to antibiotic treatment was further explored. Among 168
patients with available data, no statistically significant association
was observed between rapid testing and antibiotic escalation, de-
escalation, or lack of change (x> test, P = 0.223), although escala-
tion appeared numerically less frequent among patients who un-
derwent rapid testing (see Table 3).

Similarly, rapid molecular testing was not associated with a to-
tal antibiotic duration exceeding 7 days. Patients who underwent
rapid testing had comparable odds of receiving prolonged antibi-
otic therapy compared with those who did not (OR 0.99, 95% CI:
0.55-1.80; P = 0.984).

Discussion

In this multicenter prospective study conducted within the
Italian SIS-net network, we provide a contemporary real-world
overview of CAP managed outside the ICU. Our cohort reflects
a clinically complex population, characterized by advanced age
(mean 69.7 years) and a high burden of comorbidities (mean CCI
4.9), including chronic respiratory and cardiovascular diseases, di-
abetes, and chronic kidney disease. A substantial proportion of pa-
tients were receiving chronic corticosteroids (21.5%) or other im-
munosuppressive therapies (12.7%). These findings are consistent
with current epidemiological data indicating that CAP dispropor-
tionately affects elderly and multimorbid individuals, in whom
host-related factors play a key role in disease severity and out-
comes [1,2,5,7].

A central finding of our study is the difficulty in achieving an
etiological diagnosis of CAP in routine non-ICU practice. Many fac-
tors influenced the rate of etiological diagnosis in our cohort:

(i) microbiological investigations were requested in fewer than
half of the patients, (ii) lower respiratory tract samples were ob-
tained only in a minority (32/85), and (iii) 42% of our patients had
received antibiotics before admission, a factor that likely further
reduced culture sensitivity and contributed to the low bacterial de-
tection rate.

These observations align with well-recognized limitations in the
diagnostic work-up of CAP, particularly among elderly and frail
patients, who frequently are unable to provide adequate sputum
specimens and in whom invasive sampling is seldom feasible [2].

In our study, molecular testing was performed extensively on
nasopharyngeal swabs, usually with viral panels. In contrast, spu-
tum samples were more often analyzed using both culture and
molecular methods.

However, while some evidence supports the diagnostic contri-
bution of upper airway PCR, particularly for atypical pathogens and
pneumococcus [8], results across studies remain heterogeneous,
with concordance rates highly dependent on patient population
and sampling strategy [9,10]. Notably, a previous study found that
the predictive value of upper airway detection for CT-confirmed
pneumonia has been inconsistent in elderly patients [11].

In our study, viral pathogens were detected more frequently
than bacteria, and viral-bacterial co-detection was observed in a
relevant proportion of cases (14.1%). However, the clinical relevance
of multiple simultaneous detections remains uncertain and may
contribute to therapeutic ambiguity rather than clarity. Further-
more, microbiological investigations were performed in fewer than
half of the cohort, lower respiratory tract specimens were avail-
able only in a minority of patients, and molecular testing was con-
ducted predominantly on upper respiratory tract samples. These
methodological limitations may have influenced pathogen detec-
tion rates. In particular, the higher detection of viral pathogens
may reflect the diagnostic approach rather than the true etiology
of CAP, as viruses identified in upper respiratory tract specimens
do not necessarily represent causative pathogens of lower respira-
tory tract infection.

When analysis was further restricted to sputum samples, ar-
guably more representative of lower respiratory infection, detec-
tion rates for viruses decreased to 33%, whereas bacterial detection
increased to 33%, suggesting a more balanced etiological distribu-
tion.

Although our analysis showed that rapid molecular respira-
tory testing was independently associated with earlier hospital
discharge, it did not translate into measurable improvements in
antimicrobial management. Specifically, no association was ob-
served with antibiotic escalation, de-escalation, or duration. How-
ever, these findings should be interpreted with caution in light
of several study limitations, including the relatively small propor-
tion of patients who underwent rapid molecular testing, the pre-
dominant use of upper rather than lower respiratory tract speci-
mens, and the observational design, which precludes causal infer-
ence. Furthermore, turnaround time for molecular testing was not
prospectively recorded. This represents an important limitation, as
the clinical impact of rapid molecular diagnostics largely depends
on the timely availability of test results, which directly influences
clinicians’ ability to modify management and optimize patient care.

Our findings are consistent with previous randomized and ob-
servational studies showing heterogeneous or limited impact of
molecular diagnostics on antibiotic use and clinical outcomes [12-
14]. In the emergency department (NCT04660084), PCR testing im-
proved pathogen-directed therapy without affecting antibiotic du-
ration or length of stay [12]. In the ICU-based MULTI-CAP trial,
multiplex PCR combined with procalcitonin did not reduce antibi-
otic exposure or improve outcomes [13], and another randomized
trial using non-invasive samples failed to demonstrate reductions
in antibiotic use or hospitalization [14].

Our findings showed that the benefit of rapid testing may be
indirect, potentially supporting clinical decision-making and dis-
charge planning rather than driving antimicrobial optimization.

In our cohort, antibiotic de-escalation occurred in less than 20%
of cases, despite the availability of microbiological data in a sub-
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set of patients. This highlights a persistent gap between diagnos-
tic information and antimicrobial stewardship. Several factors may
contribute, including the difficulty in interpreting molecular re-
sults, especially from upper respiratory tract samples, and the high
rate of prior antibiotic exposure, which is known to reduce culture
yield [4,15].

Multidrug-resistant pathogens were rarely identified, and esca-
lation to reserve antibiotics was uncommon, supporting that, in
non-ICU CAP within our epidemiological context, routine broad-
spectrum escalation may not be justified.

In our cohort, corticosteroid use appeared to be primarily
driven by markers of acute organ dysfunction rather than base-
line comorbidity burden. The independent association with higher
SOFA scores suggests that clinicians may preferentially reserve cor-
ticosteroid therapy for patients with more severe systemic involve-
ment, reflecting a pragmatic, severity-based approach. This finding
aligns with the ongoing uncertainty regarding the role of corti-
costeroids in CAP, where their use remains heterogeneous and of-
ten guided by clinical judgment rather than standardized criteria.
However, the role of corticosteroids in CAP remains debated [5,6],
and our results underscore the complexity of interpreting their im-
pact in heterogeneous real-world populations.

Finally, chronic corticosteroid therapy was independently asso-
ciated with delayed discharge, likely reflecting both underlying dis-
ease severity and impaired immune response.

Our study has several important limitations that must be care-
fully considered. First, microbiological testing was not systemati-
cally performed, and lower respiratory tract samples were obtained
in a minority of patients, substantially limiting etiological attri-
bution. Second, the high rate of pre-hospital antibiotic exposure
likely reduced the yield of bacterial cultures. Third, rapid microbio-
logical testing was performed predominantly on upper respiratory
specimens, which may overestimate viral involvement and can-
not reliably distinguish colonization from infection. Fourth, paired
upper-lower respiratory sampling was not available, preventing ro-
bust concordance analysis. Fifth, turnaround times for molecular
assays were not recorded, precluding assessment of their opera-
tional impact. Sixth, the small number of deaths limited the power
to explore mortality predictors. Finally, the observational design
prevents causal inference regarding the association between rapid
testing and hospital length of stay, and residual confounding can-
not be excluded.

Conclusion

In conclusion, in this multicenter real-world cohort of CAP
managed outside the ICU, patients were predominantly elderly and
multimorbid, and host-related factors, particularly age and chronic
corticosteroid therapy, were key determinants of prolonged hospi-
talization. Our microbiological findings underscore the persistent
difficulty of establishing a definitive etiological diagnosis in non-
ICU CAP, especially when lower respiratory tract specimens are
unavailable. Rapid microbiologic respiratory testing was indepen-
dently associated with earlier hospital discharge but did not signif-
icantly influence antibiotic modification or duration. The findings
of this study indicate that, within the context of routine medical
practice, the significance of rapid diagnostics may lie primarily in
its support of clinical decision-making rather than solely in antimi-
crobial stewardship.

Our findings suggest that, within routine clinical practice, rapid
molecular respiratory testing is associated with earlier hospital
discharge. However, because of the observational design, non-
standardized testing strategy, incomplete microbiological sampling,
and the potential for residual confounding, these findings should
be interpreted as demonstrating an association rather than a causal
relationship. Future studies should focus on optimized sampling
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strategies, integration with biomarkers and clinical algorithms, and
prospective evaluation of diagnostic-driven care pathways to fully
realize the potential of molecular testing in CAP.
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