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HEALTHY { COMMUNITY-ACQUIRED
LOWER RESPIRATORY TRACT \ ) | >_4\ PNEUMONIA
\ | 2l
Low rate Migration of microbiota to lower respiratory tract

Lungs are continuously exposed to [
microbiota via subclinical aspiration | -
of pharyngeal microbiota and periodic | | \/

Microbiota migrate to the lungs |
via distinct mechanisms.
Bacteria: pharyngeal colonization with potential |
pathogens; increased aspiration of pharyngeal secretions
Viruses: inhalation of airborne particles (<5 pm)

that directly access the lower respiratory tract

Fungi: inhalation of airborne spores

£ |

inhalation of airborne viruses. /) .

Low rate
Mechanisms of microbial clearance k. \ Mechanisms of microbial clearance are impaired
ensure that relatively few bacteria Sy :: - = by clinical risk factors.
i i ' (R 3

persist and reproduce in the lungs. | 3 A \\ Mucociliary clearance: impaired by smoking, chronic
Alveolar macrophages and 3 i ) airway disease, and air pollution
airway epithelial cells: < ~ Cough: impaired by neuromuscular disorders, chronic
sense microbiotaand $i \ L \ airway disease, and substance abuse
modulatg host |rr.|munlty - P l J_ Phagocyte elimination of microbes: impaired by age,
Mucociliary action: Z4 ’ N smoking, corticosteroids, alcohol abuse, air pollution,
augmented by periodic - ) and nutritional deficiencies
:g:g?a;rtahl”ﬁ;? rr]r;lcrobes J Adaptive immune response to microbes: impaired

phary by age, smoking, air pollution, chronic inflammatory

conditions, and immunodeficiencies

Lowrate Reproduction of microbiota in lower resplratury tract

1 Characteristics of the alveolar
microenvironment minimize
reproduction of microbiota.

Diverse factors permit and promote rapid
microbial reproduction.

Nutrient availability: alveolar edema and airway
mucus provide nutrients for microbiota

Host-derived antimicrobial molecules: inhibited,
inactivated, and diluted by edema, or overwhelmed
by rapid microbial proliferation

Microbial virulence factors: pathogens alter alveolar
microenvironment by promoting tissue injury and
alveolar leak, reducing host immune defenses,

or directly creating more hospitable growth
conditions (eq, biofilms)

Low nutrient availability:

lack of carbon sources

impedes bacterial growth \

Host-derived molecules R
‘ (eq, surfactant): can inhibit - o g
| | microbial growth ’ M
| Immune cells that reside ’
! in the lungs or are recruited
| to the lungs: inhibit = —
‘ microbial reproduction =S —
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(Abstract) & i<y dadiy (adtay

Background: Community-Acquired Pneumonia (CAP) remains a leading cause
of global morbidity and mortality. Rapid identification of high-risk patients is
crucial for improving outcomes. The Blood Urea Nitrogen to Albumin ratio (B/A
ratio) is an emerging biomarker that reflects both systemic inflammation and
metabolic stress, but its prognostic value in CAP requires further validation.

Aim: This study aims to evaluate the potential use of the BUN/Albumin ratio as
a supplemental marker for predicting the severity and prognosis of CAP.

Materials and methods: This was a prospective cohort study conducted at Al-
Mouassat and National University Hospitals, Damascus, Syria during the period
between September 2024 and September 2025. The study included 95 patients
hospitalized with CAP. Demographic data, comorbidities, vital signs, laboratory
parameters (including B/A ratio), and CURB-65 scores were collected upon
admission. The primary outcomes were 14-day mortality and the requirement for
intensive care unit (ICU) admission. Statistical analyses included univariate
comparisons, Receiver Operating Characteristic (ROC) curves, and multivariate
logistic regression.

Results: Non-survivors and patients requiring ICU admission had significantly
higher B/A ratios compared to their counterparts (p<0.001). ROC analysis
demonstrated that the B/A ratio was a strong predictor of 14-day mortality
(AUC: 0.912, 95% CI: 0.847-0.977) and ICU admission (AUC: 0.885, 95% ClI:
0.808-0.962), outperforming CURB-65 alone. The optimal cut-off values were
>10.5 mg/g for mortality (83.3% sensitivity, 81.9% specificity) and >9 mg/g for
ICU admission (85.7% sensitivity, 73% specificity). Multivariate analysis
confirmed the B/A ratio as an independent predictor for both 14-day mortality
(adjusted OR: 8.3, p<0.001) and ICU admission (adjusted OR: 13.2, p=0.001).

Conclusion: The B/A ratio at admission is a powerful, inexpensive, and readily
available independent prognostic biomarker for predicting disease severity and
mortality in CAP patients. Its integration with clinical scores like CURB-65 may
enhance early risk stratification, guide clinical decision-making regarding ICU
transfer, and optimize resource allocation.

Keywords: Community-Acquired Pneumonia; Blood Urea Nitrogen to Albumin
Ratio; Prognosis; Mortality; Intensive Care Units; Biomarker; CURB-65.
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