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INTRODUCTION 

Community-acquired pneumonia (CAP) is a major cause of morbidity 

and mortality, and one of the most prevalent clinical syndromes for 

which hospitalization is needed worldwide. It is a sudden illness of the 

lung tissue (pulmonary parenchyma) that develops outside of a hospital 

setting or is diagnosed during the first 48 hours after a person is 

admitted.  

 

 

 

 

 

 

to a hospital who has not been hospitalized recently. However, CAP is more 

common in older people, and in people with long-term health Conditions 

such as diabetes mellitus, chronic obstructive pulmonary disease (COPD), 

chronic kidney disease, chronic liver disease, cancer, and heart and blood 

vessel disease. Although treatment options for CAP have improved over the 

years, as have diagnostic methods and supportive care, CAP still exerts a heavy 

impact on health care systems due to higher hospitalization rates, intensive 
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 ABSTRACT 

Background: Despite improvements in antimicrobial therapy, community-acquired pneumonia (CAP) is still a 

significant cause of hospitalization and in-hospital mortality. Prompt identification of those at high risk of adverse 

outcomes is crucial for prompt intervention and better outcomes. 

Objective:  To evaluate the clinical profile of adults hospitalized with community-acquired pneumonia (CAP) and 
identify independent predictors of in-hospital mortality. 
 
Methodology: This prospective observational study was conducted over 12 months (1 January 2025 to 31 December 
2025) at Nowshera Medical College, Pakistan. A total of 100 consecutive adult patients diagnosed with community-
acquired pneumonia were enrolled using non-probability consecutive sampling. Demographic characteristics, clinical 
presentation, comorbidities, laboratory findings, CURB-65 score, treatment details, and hospital outcomes were 
recorded using a structured data collection form. Data were analyzed using IBM SPSS Statistics version 26.0. 
Comparisons between survivors and non-survivors were performed using the independent-samples t-test and Chi-
square/Fisher's exact test. Multivariable logistic regression was performed to identify independent predictors of in-
hospital mortality. A p-value <0.05 was considered statistically significant. 
Results:  The mean age of the participants was 61.8 ± 15.2 years, and 62% were male. Hypertension (45%), diabetes 
mellitus (37%), chronic obstructive pulmonary disease (29%), and chronic kidney disease (15%) were the most 
common comorbidities. Fever (88%), cough (84%), and dyspnea (79%) were the predominant presenting symptoms. 
Sixteen patients (16%) died during hospitalization. Non-survivors were significantly older and had higher respiratory 
rate, serum urea level, and CURB-65 score, while oxygen saturation at admission was significantly lower (all p <0.05). 
Multivariable logistic regression demonstrated that age ≥65 years (AOR 2.84, 95% CI 1.19–6.81; p=0.021), CURB-
65 score ≥3 (AOR 4.97, 95% CI 2.01–12.31; p=0.001), oxygen saturation <90% (AOR 3.42, 95% CI 1.47–7.96; 
p=0.004), and chronic kidney disease (AOR 2.76, 95% CI 1.09–6.98; p=0.032) were independent predictors of in-
hospital mortality. 
Conclusion: Community-acquired pneumonia remains a significant cause of in-hospital morbidity and mortality 
among adults. Advanced age, higher CURB-65 score, hypoxemia at admission, and chronic kidney disease were 
independent predictors of in-hospital mortality. Early risk stratification and timely evidence-based management may 
improve clinical outcomes. 
Keywords: Community-acquired pneumonia; In-hospital mortality; CURB-65; Risk factors; Chronic kidney disease; 
Prospective observational study. 
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care unit (ICU) admissions, and care costs [1,2]. CAP is one of the 

leading causes of death from infectious diseases worldwide and is 

responsible for millions of hospitalizations every year. Poor clinical 

outcomes are particularly high in low- and middle-income countries 

due to delayed presentation to health care, limited health care 

resources, antimicrobial resistance, and a high prevalence of comorbid 

illnesses. Low vaccination status, malnutrition, tobacco smoking, 

indoor air pollution, and late access to medical care add to vulnerability 

to severe pneumonia and its complications in developing countries 

[3,4]. Clinical manifestations of CAP range from mild respiratory 

illness to severe sepsis, respiratory failure, and multiorgan dysfunction. 

Symptoms include fever, productive cough, dyspnea, pleuritic chest 

pain, and general weakness, though older people may have nonspecific 

symptoms such as confusion or altered mental status. Early diagnosis 

depends on careful clinical assessment in conjunction with chest 

imaging and appropriate laboratory investigations. Early recognition of 

disease severity is important, as late treatment has been linked to 

mortality [5]. A few prognostic scoring systems have been developed to 

help stratify disease and guide treatment. These include the CURB-65 

score and the Pneumonia Severity Index (PSI), which are the most 

commonly used scores to predict mortality and determine whether a 

patient needs hospital or intensive care unit admission. These scoring 

systems incorporate clinical and laboratory data that can assist 

clinicians in identifying patients at high risk for poor outcomes. 

However, there was still significant mortality in the patients on 

guideline-directed therapy, suggesting that other clinical and 

biochemical parameters may have effects on prognosis [6,7]. Many 

studies have shown that older age, multiple comorbidities, hypoxemia, 

higher inflammatory markers, renal dysfunction, and delayed 

antibiotic therapy are all risk factors for death in hospitalized patients 

with CAP. Early recognition of these risk factors allows clinicians to 

prioritize high-risk patients in need of aggressive management, 

intensive monitoring, and timely escalation of care. Moreover, 

knowledge of the clinical characteristics of CAP patients admitted to 

hospital may help to streamline resource utilization and 

implementation of evidence-based management guidelines [8,9]. 

Published data on clinical features and risk factors for hospital 

mortality among CAP patients in Pakistan and other developing 

countries are rather sparse. Demographic changes, microbial 

epidemiology, access to healthcare, and treatment practices require locally 

generated evidence to inform clinical decision-making. Prospective 

observational studies are especially useful as they offer real-world data on 

disease presentation, management, and outcomes, without changing routine 

clinical care [10]. The present study aimed to assess the clinical characteristics 

of adults hospitalized with community-acquired pneumonia (CAP) in a 

tertiary care hospital and study the factors associated with in-hospital 

mortality. The results could help to refine risk stratification, assist early 

identification of the patients who need intensive care, and guide the 

development of better management strategies to minimize morbidity and 

mortality due to community-acquired pneumonia. 

Study Objectives 

To assess the clinical characteristics of the in-hospital adult population with 

community-acquired pneumonia and to seek demographic, clinical, and 

laboratory characteristics predictive of in-hospital mortality during the index 

hospitalization. 

MATERIALS AND METHODS 

 
Study Design & Setting 
 
This prospective observational study was conducted in the Department of 

Biochemistry, Nowshera Medical College, Nowshera, over 12 months 

from 1 January 2025 to 31 December 2025. Adult patients admitted with 

a diagnosis of community-acquired pneumonia were enrolled using 

consecutive non-probability sampling and followed from hospital 

admission until discharge or in-hospital  

Death. 

Participants 

Patients with community-acquired pneumonia who were admitted as 

adults (18 years of age or older) were included in the study. Patients 

were consecutively included after written informed consent was 

obtained and were eligible for inclusion if they fulfilled the defined 

inclusion criteria. Demographic data, clinical presentation, 

comorbidities, laboratory investigations, radiographic findings, 

treatment characteristics, and hospital outcomes were collected using a 

standardized data-collection form throughout the hospitalization. 

Sample Size Calculation 

The sample size was calculated using the WHO Sample Size Calculator 

based on the single population proportion formula, assuming a 
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prevalence of adverse outcomes of 50%, a 95% confidence level, 

and a 10% margin of error. The minimum required sample size 

was 96 patients; therefore, 100 patients were enrolled to 

compensate for possible incomplete data. Participants were 

recruited using consecutive non-probability sampling. 

INCLUSION CRITERIA 

 Adults aged 18 years or older. 

 Patients diagnosed with community-acquired pneumonia 
based on compatible clinical findings and chest 
radiographic evidence. 

 Pneumonia developing outside the hospital or diagnosed 
within 48 hours of admission. 

 Patients providing written informed consent or consent 
through a legally authorized representative. 

EXCLUSION CRITERIA 

 Hospital-acquired or ventilator-associated pneumonia. 

 Hospitalization within the preceding 14 days. 

 Active pulmonary tuberculosis. 

 Severe immunocompromised conditions, including 
advanced HIV infection, chemotherapy-induced 
immunosuppression, or post-transplant 
immunosuppression. 

 Patients with incomplete clinical records or those 
discharged before completion of evaluation. 

Data Collection 

Data were collected prospectively by trained physicians using a  

 

Predesigned structured proforma. Information regarding 

demographic characteristics, smoking history, comorbidities, 

presenting symptoms, vital signs, laboratory investigations, chest 

radiographic findings, CURB-65 score, treatment details, 

duration of hospital stay, and clinical outcomes was recorded. All 

patients received standard treatment according to institutional 

protocols and contemporary international guidelines for 

community-acquired pneumonia. 

 

STATISTICAL ANALYSIS 

Data were entered into Microsoft Excel and analyzed using IBM 

SPSS Statistics version 26.0 (IBM Corp., Armonk, NY, USA). 

Data normality was assessed using the Shapiro–Wilk test. Continuous 

variables were expressed as mean ± standard deviation (SD), whereas 

categorical variables were presented as frequency and percentage. 

Comparisons between survivors and non-survivors were performed 

using the Independent Samples t-test for normally distributed 

continuous variables and the Chi-square test or Fisher's Exact test for 

categorical variables, as appropriate. Variables with a p-value <0.20 in 

univariate analysis, together with clinically relevant variables, were 

entered into a multivariable logistic regression model to identify 

independent predictors of in-hospital mortality. Adjusted odds ratios 

(AORs) with 95% confidence intervals (CIs) were calculated. Model 

calibration was assessed using the Hosmer–Lemeshow goodness-of-fit 

test. A two-tailed p-value <0.05 was considered statistically significant. 

RESULTS 

A total of 100 patients were enrolled during the study period. The mean 

age was 61.8 ± 15.2 years, and 62% were male. The most common 

comorbidities were hypertension (45%), diabetes mellitus (37%), 

chronic obstructive pulmonary disease (29%), and chronic kidney 

disease (15%). Fever (88%), cough (84%), dyspnea (79%), and pleuritic 

chest pain (31%) were the predominant presenting symptoms. The 

mean duration of hospital stay was 7.6 ± 3.4 days. 16 patients (16%) 

died during hospitalization, while 84 patients (84%) were discharged 

after clinical improvement. Patients who died had significantly higher 

mean age (70.4 ± 12.6 vs. 60.2 ± 14.9 years; p=0.003), respiratory rate 

(31.5 ± 5.2 vs. 24.8 ± 4.3 breaths/min; p<0.001), serum urea (65.3 ± 

18.7 vs. 41.6 ± 15.8 mg/dL; p=0.001), and CURB-65 score (3.4 ± 0.8 

vs. 1.8 ± 0.9; p<0.001). Oxygen Saturation at admission was significantly 

lower among non-survivors (84.2 ± 5.6% vs. 91.5 ± 4.3%; p<0.001). On 

multivariable logistic regression, advanced age, CURB-65 score ≥3, 

oxygen saturation <90%, and chronic kidney disease remained 

independently associated with increased in-hospital mortality. 

Table 1. Baseline Demographic and Clinical Characteristics of the 
Study Participants (N = 100) 
 

Variable n (%) or mean ± SD 
Age (years) 61.8 ± 15.2 

Male 62 (62.0) 
Female 38 (38.0) 

Body mass index (kg/m²) 25.7 ± 4.1 
Current smokers 34 (34.0) 

Hypertension 45 (45.0) 
Diabetes mellitus 37 (37.0) 
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Chronic obstructive pulmonary disease 29 (29.0) 
Chronic kidney disease 15 (15.0) 
Ischemic heart disease 18 (18.0) 

Fever 88 (88.0) 
Cough 84 (84.0) 

Dyspnea 79 (79.0) 
Pleuritic chest pain 31 (31.0) 

Altered mental status 14 (14.0) 
Respiratory rate (breaths/min) 25.9 ± 5.4 

Oxygen saturation (%) 90.3 ± 5.8 
CURB-65 score 2.1 ± 1.0 

 

Values are expressed as mean ± standard deviation (SD) for 

continuous variables and frequency (percentage) for categorical 

variables. CAP = Community-acquired pneumonia; CURB-65 = 

Confusion, Urea >7 mmol/L, Respiratory rate ≥30/min, Blood 

pressure <90/60 mmHg, Age ≥65 years. 

Table 2. Laboratory and Radiological Findings at Admission (N 

= 100) 

Variable Mean ± SD or n (%) 

Hemoglobin (g/dL) 11.8 ± 1.9 

Total leukocyte count (×10⁹/L) 13.9 ± 4.6 

Serum urea (mg/dL) 45.4 ± 18.6 

Serum creatinine (mg/dL) 1.34 ± 0.58 

C-reactive protein (mg/L) 74.8 ± 34.2 

Blood glucose (mg/dL) 158.6 ± 49.8 

Oxygen saturation (%) 90.3 ± 5.8 

Unilobar infiltrates 61 (61.0) 

Multilobar infiltrates 33 (33.0) 

Pleural effusion 18 (18.0) 

Laboratory investigations and chest radiographic findings 

obtained within 24 hours of admission. Continuous variables are 

presented as mean ± SD, while categorical variables are presented 

as frequency and percentage. 

Table 3. Comparison between Survivors and Non-Survivors 

Variable Survivors 

(n = 84) 

Non-

survivors (n 

= 16) 

p-

value 

Age (years) 60.2 ± 14.9 70.4 ± 12.6 0.003 

Male sex, n (%) 50 (59.5) 12 (75.0) 0.228 

Diabetes mellitus, 28 (33.3) 9 (56.3) 0.046 

n (%) 

COPD, n (%) 21 (25.0) 8 (50.0) 0.038 

Chronic kidney 

disease, n (%) 

9 (10.7) 6 (37.5) 0.009 

Respiratory rate 

(breaths/min) 

24.8 ± 4.3 31.5 ± 5.2 <0.001 

Oxygen saturation 

(%) 

91.5 ± 4.3 84.2 ± 5.6 <0.001 

Serum urea 

(mg/dL) 

41.6 ± 15.8 65.3 ± 18.7 0.001 

CURB-65 score 1.8 ± 0.9 3.4 ± 0.8 <0.001 

Length of hospital 

stay (days) 

7.2 ± 2.9 9.8 ± 4.1 0.011 

 

Continuous variables were compared using the independent-samples t-

test, whereas categorical variables were analyzed using the Chi-square 

test or Fisher's exact test. Statistical significance was defined as p < 0.05. 

Table 4. Multivariable Logistic Regression Analysis of Predictors  

 

Of In-Hospital Mortality 

Variable Adjusted Odds 
Ratio (AOR) 

95% Confidence 
Interval 

p-
value 

Age ≥65 years 2.84 1.19–6.81 0.021 
CURB-65 score 

≥3 
4.97 2.01–12.31 0.001 

Oxygen 
saturation 

<90% 

3.42 1.47–7.96 0.004 

Chronic kidney 
disease 

2.76 1.09–6.98 0.032 

Diabetes 
mellitus 

1.74 0.82–3.69 0.147 

COPD 1.61 0.73–3.55 0.238 
 
Multivariable logistic regression identified independent predictors of 

in-hospital mortality after adjustment for clinically relevant covariates. 

Adjusted odds ratios (AORs) with 95% confidence intervals (CIs) are 

presented. Variables with p < 0.05 were considered statistically 

significant independent predictors of mortality. 

Discussion 
 
This prospective observational study evaluated the clinical profile and 

predictors of in-hospital mortality among adults admitted with 

community-acquired pneumonia (CAP). The findings demonstrate 
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that CAP continues to impose a substantial burden on 

hospitalized patients despite advances in antimicrobial therapy 

and supportive care. Advanced age, higher CURB-65 score, 

hypoxemia at admission, and chronic kidney disease emerged 

as independent predictors of in-hospital mortality, highlighting 

the importance of early risk stratification and prompt clinical 

intervention [11]. The mean age of the study population was 

approximately 62 years, with a predominance of male patients. 

Similar demographic patterns have been reported in recent 

multicenter studies, where elderly males constituted the 

majority of hospitalized CAP cases because of higher smoking 

prevalence, chronic respiratory disease, and cardiovascular 

comorbidities. Age-related immunosenescence, impaired 

pulmonary defense mechanisms, and increasing comorbidity 

burden contribute to poorer clinical outcomes among older 

adults [12]. Hypertension, diabetes mellitus, chronic 

obstructive pulmonary disease (COPD), and chronic kidney 

disease were the most frequent comorbid conditions observed 

in this study. Contemporary evidence has consistently shown 

that these chronic illnesses significantly increase the risk of 

severe pneumonia and mortality [13]. Diabetes impairs innate 

and adaptive immune responses, and COPD reduces 

pulmonary reserve and predisposes patients to recurrent 

respiratory infections. In contrast, chronic kidney disease is 

associated with immune dysfunction, systemic inflammation, 

and metabolic disturbances that adversely influence patient 

outcomes. The predominant presenting symptoms were fever, 

cough, and dyspnea, which are consistent with current 

international literature. However, clinicians should recognize 

that elderly patients frequently present with atypical 

manifestations such as altered mental status, generalized 

weakness, or functional decline, which may delay diagnosis and 

initiation of appropriate treatment. A major finding of the 

present study was the strong association between higher 

CURB-65 scores and in-hospital mortality. Patients with 

CURB-65 scores of ≥3 demonstrated a significantly greater risk 

of death compared with those having lower scores [14,15]. This 

observation supports recent international evidence confirming 

that CURB-65 remains a practical, reliable, and validated 

bedside tool for predicting disease severity and short-term mortality, 

particularly in resource-limited healthcare settings. Hypoxemia at 

hospital admission was another independent predictor of mortality. 

Reduced oxygen saturation reflects extensive pulmonary involvement 

and impaired gas exchange, frequently indicating severe pneumonia 

requiring aggressive respiratory support [16]. Similar findings have 

been reported in recent prospective cohort studies, where admission 

hypoxemia independently predicted intensive care unit admission, 

mechanical ventilation, and mortality. Routine pulse oximetry and 

early oxygen therapy therefore remain essential components of initial 

CAP assessment. Chronic kidney disease independently increased the 

likelihood of in-hospital mortality [17]. Patients with renal 

dysfunction experience impaired host immunity, chronic 

inflammation, metabolic derangements, and reduced physiological 

reserve, making them particularly vulnerable to severe infections and 

adverse outcomes [18]. This finding reinforces recommendations for 

closer monitoring and aggressive management of CAP patients with 

underlying renal disease. Although the present findings are consistent 

with contemporary international literature, comparable evidence 

from Pakistan remains limited [19]. The current study therefore 

provides valuable local data regarding the clinical characteristics and 

prognostic factors of hospitalized CAP patients. It may assist 

clinicians in improving early risk assessment and optimizing resource 

allocation in tertiary care hospitals. Future multicenter studies with 

larger sample sizes are recommended to validate these findings across 

diverse healthcare settings in Pakistan [20]. The study has several 

limitations. It was conducted at a single tertiary care center with a 

relatively small sample size, which may limit the generalizability of the 

findings. Microbiological confirmation was not available for all 

patients, pathogen-specific analyses could not be performed, and 

long-term outcomes following hospital discharge were not assessed. 

Furthermore, as an observational study, causal relationships between 

identified predictors and mortality cannot be established. 

 
LIMITATIONS 
 
There are some restrictions in this study. The study was conducted at 

a single tertiary care center, and the number of participants was 

relatively small, so the results may not generalize to other contexts. 

Not all patients were microbiologically confirmed, and long-term 
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follow-up post-discharge was not performed. In addition, there 

was no ability to fully assess variability in treatment response 

and pathogen-specific factors. 

Conclusion 

CAP continues to be an important cause of morbidity and 

mortality in the hospital, especially for older adults with multiple 

comorbidities. The factors of higher CURB-65 scores, chronic 

kidney disease, hypoxemia, and advanced age were significant 

predictors of in-hospital mortality. Early risk stratification, prompt 

diagnosis, and timely evidence-based management may improve 

clinical outcomes and reduce in-hospital mortality among patients 

with community-acquired pneumonia. 
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