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Abstract 
The serious lung infection pneumonia can develop into severe medical conditions which sometimes prove 
fatal. Early assessment of pneumonia severity needs to be understood for proper management and 
treatment to be successful. The Blood Urea Nitrogen (BUN) measurement along with serum albumin 
content provides researchers with valuable indicators to forecast pneumonia severity. BUN and albumin 
when measured alongside one another provide healthcare professionals with an enhanced insight into 
patient health status. 
The research sought to identify how the comparison of BUN to albumin ratio (B/A ratio) could evaluate 
pneumonia severity in addition to predicting hospitalization duration and mortality outcomes. 
A total of 100 pneumonia patients received hospital admission for this study according to its methodology. 
Healthcare personnel drew blood from patients to calculate BUN and albumin levels which were utilized 
in creating B/A ratios for each individual. Study investigators documented both hospital stay period and 
mortality dynamics as well as intensive care requirements for each participant. 
Patients with elevated B/A ratios demonstrated poorer health results that included longer hospitalizations 
and required intensive care and experienced increased mortality. 
Medical professionals can use the BUN/albumin ratio as an easy predictive method to determine how 
severe pneumonia cases will become. Healthcare workers can use this measurement to determine which 
patients require stronger treatment options. 
Keywords: Blood Urea Nitrogen, Serum Albumin, Pneumonia, BUN/Albumin Ratio, Prognosis, 
Mortality. 

Introduction 

Pneumonia maintains its status as a major global 
mortality factor mainly affecting elderly patients 
together with those with weak immune systems 
and diabetes or heart disease patients. This lung 
illness produces symptoms including high 
temperature and coughing while causing the air 
sacs to become inflamed and breathing to become 
harder. [1]Although medical care continues to 

develop pneumonia remains a centerpiece of 
public health concern so healthcare staff need fast 
pneumonia severity assessments to provide 
suitable treatments. [2] 
Healthcare providers must evaluate the risk level 
of patients who have pneumonia due to its 
importance in management operations. 
Guardianship of high-risk patients by healthcare 
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providers delivers advanced care which both 
improves survival rates and achieves better 
results for patients.  Doctors rely on biomarkers 
as blood substances to make patient health 
assessments. [3] Two well-known biomarkers for 
pneumonia assessment consist of procalcitonin 
and C-reactive protein (CRP) because they 
measure bodily inflammatory responses. BUN 
alongside serum albumin gives specific 
information regarding patient well-being along 
with their course of treatment prognosis. [4] 
BUN pigments as waste products from protein 
metabolism get filtered through the kidneys. An 
elevated Blood Urea Nitrogen reading indicates 
kidney problems along with problems of 
dehydration or infection processes. The protein 
serum albumin functions as a liver-produced 
substance that works to preserve blood pressure 
and volume levels. Medical conditions leading to 
both systemic inflammation and malnutrition 
usually result in low albumin levels. [5]The 
BUN/albumin ratio provides healthcare 
practitioners with combined information about 
pneumonia severity and patient health status. 
Research indicates that worsened clinical results 
including death rates and longer hospitalizations 
exist when BUN/albumin ratio values exceed 
certain thresholds. [6-8] 
This study investigates the potential of the 
BUN/albumin ratio as a predictive tool for 
pneumonia outcomes. The research examines the 
connection between BUN/albumin ratios and 
medical outcomes consisting of hospital stay 
duration and necessity for intensive care to 
achieve better understanding about this key 
assessment for pneumonia management and 
patient wellness. 
Aim and Objectives: 

Aim: 
To evaluate the utility of the Blood Urea Nitrogen 
to Serum Albumin (BUN/albumin) ratio as a 

marker for predicting the severity and outcomes 
of pneumonia. 
Objectives: 
1. To explore how the BUN/albumin ratio 

correlates with the severity of pneumonia in 
hospitalized patients. 

2. To assess the relationship between the 
BUN/albumin ratio and clinical outcomes, 
such as hospital stay duration and mortality. 

Materials and Methods: 
A research study examined pneumonia patients 
aged 18 years and older in a hospital along with 
their BUN and albumin test results and CURB-
65 scores. Upon hospital admission medical staff 
obtained blood samples to evaluate BUN together 
with albumin levels. Researchers determined the 
BUN/albumin ratio for every patient in the study.  
We assessed pneumonia severity through the 
CURB-65 score that examines confusion 
together with urea measurement and respiratory 
rate analysis and blood pressure assessments and 
patient age factors. The study recorded three 
main clinical outcomes: duration of hospital stay 
along with intensive care necessity and patient 
mortality statistics. 

Inclusion Criteria: 

• Adults aged 18-80 years. 
• A diagnosis of pneumonia confirmed by a 

chest X-ray and clinical symptoms. 
• Consent to participate in the study. 

Exclusion Criteria: 

• Patients with pre-existing kidney or liver 
disease. 

• Pregnant or breastfeeding women. 
• Patients with conditions that could affect 

BUN or albumin levels (like cancer or severe 
malnutrition). 

The collected data were analyzed using standard 
statistical methods to determine whether the 
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BUN/albumin ratio had any significant 
correlation with patient outcomes. 

Results:

 
Table 1: Patient Characteristics 

Characteristic Total 
(n=100) 

Ischemic Pneumonia 
(n=50) 

Hemorrhagic Pneumonia 
(n=50) 

Mean Age (years) 60 ± 15 58 ± 12 62 ± 14 
Gender 
(Male/Female) 

60/40 32/18 28/22 

Mean BUN (mg/dL) 22 ± 8 20 ± 7 24 ± 9 
Mean Albumin (g/dL) 3.5 ± 0.6 3.6 ± 0.5 3.4 ± 0.7 

 
Table 2: Association Between BUN/Albumin Ratio and Clinical Outcomes 

Outcome Low BUN/Albumin Ratio (≤ 
10) 

High BUN/Albumin Ratio (> 
10) 

P-
value 

Length of Hospital Stay 
(days) 

5 ± 2 10 ± 4 0.01 

Mortality (n, %) 2 (4%) 14 (28%) 0.02 
ICU Admission (n, %) 5 (10%) 22 (44%) 0.01 

 
Discussion: 
The research reveals that pneumonia patient 
outcomes show a strong association with the 
BUN/albumin ratio measurement. Hospitalized 
patients with high BUN/albumin ratio 
experienced longer periods of treatment along 
with more ICU admissions and higher death 
rates. Research indicates that the BUN/albumin 
ratio provides valuable potential for assessing 
which patients face increased severe 
consequences. [9-11] 
The increased BUN levels might show problems 
with kidney function or dehydration which 
frequently occur during severe infections that 
lead to pneumonia. The condition of critical 
illness coupled with severe inflammation leads to 
decreased albumin levels in patients. [12]The 
combination of these two laboratory indicators 
reveals a better understanding about patient 
health status than evaluation using one marker 
independently. 
 

Conclusion: 
BUN and albumin detection enable easy 
utilization of the BUN/albumin ratio as a cost-
effective diagnostic instrument with ready 
availability. The BUN/albumin ratio enables 
doctors to discover patients at high risk early so 
they can establish appropriate treatment 
strategies. Physical tests of the BUN/albumin 
ratio show excellent potential as a pneumonia 
severity indicator and outcome predictor. The 
clinical results of patients show worse outcomes 
when their BUN-to-albumin ratio sits higher. 
This indicates longer hospital stays with higher 
mortality rates and more frequent need for 
intensive care systems. This basic biomarker 
presents an affordable option that can support 
better decisions about patient care. 
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