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Abstract 

Objective: The prevalence hospitalization of elderly patients due to community acquired pneumonia (CAP) is high and increases the hospital cost. 

Characteristics and economic burden of hospitalized elderly patients (>65years) due to CAP were analyzed. 

Materials and Methods: We performed a retrospective analysis of the 180 patients who were hospitalized with pneumonia between 01.01.2015-

15.11.2017. Patients older than 65 years old and hospitalized for CAP were followed up for up to 30 days from initial hospitalization for mortality and 

the patients who were discharged were followed up to 90 days of initial hospitalization. Hospital costs were analyzed. 

Results: 115(60%) patients were older than 65. 82.4% of the patients received oxygen therapy and 27.8% of them received noninvasive mechanical 

support. 16.5% of the patients needed intensive care support. PSI was increased with age(p=0.021). Thirty-day mortality was related with older 

age(p=0.048). Total treatment costs were increased with high PSI (p=0.003). Increased PSI and total cost were significantly associated with mortality 

(p=0.000). Thirty-day mortality was related with older age(p=0.048), but age was not related with 60-day and 90-day mortality (p=0.244, p=0.469). 30-

day mortality was high in patients with COPD and malignancy (p=0.038, p=0.040). No associations were found between total hospital cost and 

additional diseases (p>0.05). 

Conclusion: CAP is a common cause of hospitalization in elderly patients. Older patients had more severe CAP which caused high mortality and high 

treatment costs; so it is important to identify elderly patients with risk factors for early adequate treatment. 
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& 
Öz 

Amaç: Toplum kökenli pnömoni (TKP) nedeniyle yaşlı hastaların hastane yatış sıklığı yüksektir ve hastane maliyetini arttırır. TKP nedeniyle hastanede 

yatan yaşlı hastaların (>65 yaş) özellikleri ve maliyeti analiz edildi. 

Gereç ve Yöntemler: 01.01.2015-15.11.2017 tarihleri arasında pnömoni nedeniyle hastanede yatan 180 hastanın retrospektif analizi yapıldı. TKP 

nedeniyle hastanede yatan 65 yaş üstü hastalar yatış gününden itibaren 30 güne kadar mortalite için takip edildi. Taburcu olanlar ise 90 güne kadar 

takip edildi. Hastane maliyeti analiz edildi. 

Bulgular: 115 (%60) hasta 65 yaş üstüydü. Hastaların %82.4'üne oksijen tedavisi, %27.8'ine noninvaziv mekanik destek uygulandı. %16.5 hastada 

yoğun bakım desteğine gerek duyuldu. Pnömoni ciddiyet indeksi (PCİ) yaşla birlikte arttı (p=0.021). Otuz günlük mortalite oranı artmış yaşla ilişkiliydi 

(p=0.048). Toplam tedavi maliyetinin yüksek PCİ ile arttığı izlendi (p=0.003). Yüksek PCİ ve toplam maliyet özellikle mortalite ile ilişkiliydi (p=0.000). 

Otuz günlük mortalite oranı ileri yaşla ilişkili bulunurken (p=0.048) 60 ve 90 günlük mortalite oranlarında bu ilişki gösterilemedi (p=0.244, p==0.469). 

30 günlük mortalite oranı kronik obstrüktif akciğer hastalığı (KOAH) ve malignitesi olanlarda yüksekti (p=0.038, p=0.040). Hastane maliyeti ve ek 

hastalıklar arasında bir ilişki bulunamadı (p>0.05). 

Sonuç: TKP yaşlı hastalarda yaygın bir hastane yatış nedenidir. Yaşlı hastalarda TKP yüksek ölüm oranı ve artmış tedavi maliyeti nedeniyle daha 

önemlidir. Erken ve yeterli tedavi için risk faktörü olan yaşlı hastaların tespiti önemlidir. 
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Introduction 

Community-acquired pneumonia (CAP) is one of the leading cause of death worldwide, and the most 

common infections leading to hospitalizations especially in people aged ≥ 65  (1,2) in developed countries. 

In Europe, the reported rate of CAP ranges from 1.6 - 9 cases per 1000 in adult population per year (3). 

According to data from United Nations World Prospects, population ageing worldwide is rapidly 

accelerating from 962 million people aged over 60 years in 2017 to an estimated 2 billion people by 2050 

(1,4,5). Age, male sex, smoking, alcohol use, and many comorbidities such as chronic obstructive 

pulmonary disease (COPD), diabetes mellitus, congestive heart failure, cancer, immunosupressive 

conditions, and Alzheimer’s Disease are risk factors for CAP (6,7). Older people have a high prevalence of 

multiple comorbidities and older people have decreased efficiency of immune system that increases the 

infectious diseases (4).  

The most common methods to classify the severity of CAP are the CURB - 65 and pneumonia severity index 

(PSI) systems. Higher PSI scores have increased the rate of hospitalization, length of hospital stay, rate of 

admission to the intensive care unit (ICU) and the mortality rate (6,8). Among the patients who are 

hospitalized for CAP, 10 - 20% are admitted to ICU. The mortality rate is high and overall 30-day mortality 

ranges up to 23%, 1-year mortality ranges up to 28%. Full recovery after hospitalization from CAP is 

generally slow and readmissions are frequent in patients aged ≥ 65 years, and this results in a significant 

clinical and economic burden for health systems. 

In the US (United States), the cost of CAP is reported to be over $17 billion per year. The cost of treating 

CAP requiring hospitalization is high and increases with the level of severity of CAP (9,10). Each 

hospitalizations and readmissions increases the total cost in elderly patients. 

In this study the characteristics and economic burden of hospitalized elderly patients (> 65 years) due to 

community-acquired pneumonia were analyzed. 

Materials and Methods 

Retrospective study included patients who were hospitalized with CAP between 01.01.2015 - 15.11.2017 

were analyzed. Patients older than 65 years old and hospitalized for CAP were followed up for up to 90 

days from initial hospitalization for mortality and these patients who were discharged alive within 30 days 

of initial hospitalization were followed up to 90 days of initial hospitalization for re-hospitalization. 

 

CAP diagnosis was based on clinical criteria (cough, dyspnea, sputum expectoration, fever and / or chest 

pain) and radiological confirmation (pulmonary infiltration on chest x - ray). Sociodemographic variables 

such as age, gender, smoking status, comorbidities were collected. Severity of illness classified using PSI 

score consisted of 4 parts, demographics including age and sex, comorbidity, physical examination, and 

laboratory findings. PSI at admission, radiological findings, length of stay (LOS), oxygen usage, mechanical 

ventilation (MV) support (noninvasive / invasive), ICU admission, mortality, hospital costs, 30-day and 90-

day mortality and readmissions were recorded. We contacted patients or their families by phone to identify 

survival and clinical information if the patients were not followed up regularly. 

Statistical Analysis: 

Statistical analyses were performed using SPSS 18.0 software (IBM Corporation). Descriptive and summary 

statistics (mean, standard deviation) were obtained for continuous variables. Frequencies were accessed 

for each level of categorical variables, qualitative variables were compared using the Pearson’s chi - squared 

test, Kolmogorov Smirnov test was used for non-categorical variables. For correlations we used Spearman’s 

rho correlation coefficient. All p -values were considered significant for p < 0.05. 
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Results 

The study population consisted of 115 (60%) hospitalized patients who were > 65 years old with community 

- acquired pneumonia. 65 of 180 patients hospitalized with the diagnosis of CAP were not included in the 

study because they were younger than 65 years of age. There were 83 males (72.2%) and 32 females (27.8%), 

and the mean age was 75.8 ± 7.50. Ninety-seven patients (89.8%) had at least one additional disease. 56 

(48.7%) patients COPD, 41 patients (35.7%) had cardiac problems, 20 (17.4%) patients had diabetes mellitus, 

and 21 (18.3%) patients had dementia or Alzheimer, and 12 patients (10.4%) had malignancy. 75.7% of the 

patients had a smoking history. Table 1 summarizes the baseline characteristics of the study population. 

In 63% of the patient’s pneumonia was unilobar and 20.4% of the patient’s pneumonia was accompanied 

with pleural effusion. The mean length of hospital stay among older patients with CAP was 6.88 ± 4.64 

days. Most (82.6%) of the patients needed oxygen therapy support because of hypoxic respiratory failure 

and 28.7% of them received noninvasive mechanical ventilation (NIMV) support during treatment period. 

16.5% of the patients needed intensive care support and 73.6%  of the patients who were admitted to the 

ICU were intubated and followed with invasive mechanical ventilation. PSI was 123.18 ± 37.9 (class 3 - 5). 

Total hospital cost was 323.6 ± 560.6 $. 

PSI was increased with age, as expected. Total treatment costs were increased with high PSI (p = 0.003). 

Increased PSI and total cost were significantly associated with mortality (p = 0.000).  9.3% of the patients 

died in hospital during hospitalization. 30-day mortality was related with older age (p =  0.048), but age 

was not related with 60-day and 90-day mortality (p = 0.244, p = 0.469).  30-day mortality was high in 

patients with COPD and malignancy (p = 0.038, p = 0.040). No associations were found between total 

hospital cost and additional diseases (p > 0.05) (Table 2-3). 

Table 1 

Characteristics of Patients With Community-Acquired Pneumonia 

Patient Characteristics    

Age (mean) 76.5±7.20 

Gender (M/F) (%) 74.1 / 25.9     

Comorbidity  (%) 89.8 

With a smoking history, (%) 76.9 

Nursing home residents   (%) 5.6 

Hospital length of stay  (mean)       6.88 ± 4.64 

PSI (mean) 122.79 ± 37.3 

Total hospital cost  (mean)    ($)        323.6 ±560.6 

Hospital mortality (%) 9.3 

30-day mortality (%)       13.9 

60-day mortality  (%)     6.1 

90-day mortality  (%)     5.2 

Oxygen requirement  (%)     82.6 

NIMV  requirement   (%)     28.7 

ICU     requirement    (%)     16.5 

IMV    requirement         12.2 
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Table 2 

P Values Of The Correlations Between Comorbidity And Different Variables 

 

 

Age PSI Cost LOS ICU 
30-day 

mortality 

60-day 

mortality 

90-day 

mortality 

COPD 0.794 0.160 0.376 0.414 0.104 0.038* 0.224 0.365 

DM 0.022* 0.585 0.944 0.313 0.129 0.892 0.829 0.958 

Malignancy 0.005* 0.168 0.271 0.149 0.897 0.040* 0.517 0.548 

Demantia 0.000* 0.103 0.069 0.957 0.344 0.156 0.420 0.297 

CVD 0.012* 0.293 0.020* 0.052 0.099 0.252 0.404 0.440 

Renal Disease 0.739 0.011* 0.184 0.771 0.195 0.359 0.503 0.535 

Cardiac Disease 0.773 0.286 0.106 0.463 0.952 0.067 0.052 0.709 

*Correletion is significant at the 0.05 level 

 

Table 3 

Evaluation Of The Relationship Between Mortality And Age, Cost And 

PSI Spearman Correlation Test 

 30 day mortality 60 day mortality 90 day mortality 

Age 

r=0.198 

p=0.048 

r=0.115 

p=0.242 

r=0.068 

p=0.492 

PSI 

r=0.331 

p<0.001 

r=0.114 

p=0.247 

r=0.170 

p=0.086 

Cost 

r=0.058 

p=0.542 

r=0.060 

p=0.549 

r=0.013 

p=0.899 

 

Discussion 

This is a retrospective study to assess the influence of age, comorbidity, PSI scores on outcomes of 

hospitalized elderly patients with CAP in a pulmonology department of the hospital. 

Community - acquired pneumonia are more frequently and with more severe consequences on elderly 

patients than younger populations. As the population ages, it is expected that the medical and economic 
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impact of this disease will increase. In Japan 1.9 million new CAP cases every year and approximately 70% 

of them are > 65 years old and 70% of these elderly patients are hospitalized. Age, male sex and 

comorbidities are risk factors for CAP (6). 

Elderly people suffer from comorbidities that affect their immune system so the pneumonia increases.  

89.8% of the patients in the study group had underlying comorbidities. In our patients it was mostly 48.7 

% COPD, because our hospital is a chest training hospital, the second mostly seen was chronic heart 

diseases. Most of the studies have shown that underlying comorbidities increase the risk of 

hospitalizations. In Campling et al study most of the patients (33.7%) had chronic respiratory diseases like 

our study (11). In Han et al study, the mostly seen underlying conditions were cardiovascular disease 

(54.2%) and chronic respiratory diseases (31.7%) like our study (12).  Risk factors for CAP include advanced 

age and underlying diseases especially chronic pulmonary diseases, also increase the hospitalizations and 

adverse outcomes in elderly CAP patients (4,9,11).  

CAP should be prioritized for prevention in older adults with strategies such as vaccination and smoking 

cessation. 

PSI and CURB - 65 are the most commonly used scores for decision in hospitalization and for predicting 

short - term mortality. Major limitation for PSI score in elderly patients is a heavy weight given to the age 

variable, so it can be high in older patients.  However most of the studies show that higher PSI scores is 

associated with higher mortality, especially 30-day mortality. PSI was class 3-5 in our study. PSI was 

increased with age (p = 0.021). PSI was significantly associated with mortality (p = 0.000) (4,11,13,14,15). 

CAP is associated with clinical and economical burdens in most of the countries. Especially in elderly 

patients hospital admissions are increasing and this increases the total hospital costs. Total hospital cost in 

our study was 323.6 ± 560.6 dollars. The total cost was low because most of the patients (83.5%) were 

followed and treated in the pulmonary clinic and the costs would be higher in intensive care units. In our 

study total treatment costs were increased with high PSI (p = 0.003). PSI increased in elderly patients, so 

the treatment costs were high in elderly because of different treatment modalities and they needed more 

support of intensive care unit.  Many literatures studied the economic burden of CAP in elderly patients 

and found that the treatment costs increased with age and PSI similar to our study (6). The most important 

factor for the costs is hospitalizations. Economic burden can be reduced by decreasing the hospitalization 

of mild cases (6,16,17). 

In this study 9.3% of the patients died in hospital during hospitaliszation. In Ma's and coworkers study, 

12.3% patients died during hospitalization similar to our study (18). In Calle's study mortality was higher 

(24%) than other authors and they emphasized that all their cases over 75 years old and had poor health 

status (13). The studies have reported the mortality rates 6.4% to 33% because of the increased age, severity 

of the pneumonia and underlying comorbidities (12). 

Our mortality rates were respectively 13.9%, 6.1% and 5.2% 30-day, 60-day and 90-day mortality. 30-day 

mortality was related with older age (p = 0.048), but age was not related with 60-day and 90-day mortality 

(p = 0.244, p = 0.469) in our study.  In Han's et al study, in hospital mortality and 60-day mortality were 

significantly increased with age, as well (12). In our study 30-day mortality was slightly higher than other 

studies it could be because of age, high PSI values and comorbidities. Also we found that in patients with 

COPD and malignancy 30-day mortality were higher than other patients (p = 0.038, p = 0.040). Almost half 

of the CAP patients (48.7%) were with COPD, so 30-day mortality could be higher.  Most of our patients 

had respiratory failure and required oxygen treatment (82.6%), 28.7% of the patients needed the support of 

noninvasive mechanical ventilation and 12.2% of them required invasive mechanical ventilation. In Han’s 

study congestive heart failure was the only predictor with mortality (12). In Dai’s et al study compared in 

hospital mortality and 60-day mortality of COPD - CAP and nonCOPD - CAP patients and found the 

mortalities higher in COPD - CAP patients but there were no significant difference between them [19]. Also 

neoplastic diseases were associated with short - term mortality (15). 
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Because of high morbidity and mortality of CAP especially in elderly group, vaccination is an important 

preventative therapy. In order to prevent CAP, the guidelines recommend smoking cessation, influenza 

vaccination, and pneumococcal vaccinations for adults aged ≥ 65 years. However substantial underuse of 

influenza and pneumococcal vaccination exists in this  population. Although this point is controversial 

because some investigators also have concluded that the efficacy of vaccination may be reduced in elderly 

individuals (20). In our study ninety - six patients (83%) did not have any vaccination. Vaccination was not 

mostly recommended to our study group, so health workers should be alert to vaccinations as a 

preventative therapy especially in elderly patients. 

 

Vaccination can be administered in routine outpatient settings or upon discharge in patients hospitalized 

for any condition. Thus smoking cessation measures are particularly important for preventing CAP in older 

individuals (21,22). Other tactics, such as oral care and prevention of aspiration, have been studied 

extensively in nursing home and hospitalized patients, but further research is needed to determine if these 

findings can be applied to patients at risk for CAP. 

Prioritization of CAP prevention is needed to substantially reduce the burden of CAP. 

Limitation: 

Our limitation for this study was that it was a retrospective study and the population was so small. The 

number of our population is considered to be insufficient because of incomplete coding of pneumonia. 

Again for this reason, a comparison could not be made since the number of our cases under 65 years of age 

was low. 

Conclusion 

The population is getting older in nowadays and considering the morbidity, mortality and the economic 

cost associated with CAP in elderly patients ( > 65 years) the preventive strategies should be applied. 

Strategies should be improving the evaluation, diagnosis, treatment and prevention of CAP in this aging 

population. Improvement of vaccination programme, anti - tobacco campaigns and correct oral hygiene 

are significant especially in the elderly population. Prioritization of CAP prevention is needed to 

substantially reduce the burden of CAP. 
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Chest Diseases and Surgery Training and Research Hospital with the protocol number 49109414-806.02.02 

dated 11.12.2017. 
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