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Duration of Stay of Patients with Community-Acquired 
Pneumonia in Influenza Season 

INTRODUCTION

Seasonal variation in occurrence is a common feature of many infectious diseases. Studies on seasonal variation contrib-
ute to healthcare planning and analysis of infections.

Seasonal variation in occurrence of community-acquired pneumonia (CAP) has epidemiological significance. Bacterial, 
viral, or other pathogens may cause CAP. Some of these pathogens, especially respiratory viruses, exhibit seasonal varia-
tion, resulting in a higher incidence of CAP in winter and spring and a lower incidence in summer and autumn [1]. Hence, 
incidences of and mortality associated with sepsis and severe sepsis are seasonal and highest during winter, owing to 
respiratory sepsis [2].

Influenza is one of the most significant seasonal diseases [3]. It is a public health problem that affects 5%-20% of 
the world population. Annual epidemics result in approximately 3-5 million cases of severe illness and approximately 
250,000-500,000 deaths worldwide. Diagnosis and treatment of patients with CAP are crucial during influenza epidem-
ics. Hospitalization and death mainly occur among high-risk groups [4]. Elderly people, those with comorbidities, and 
pregnant women are high-risk patients. Influenza epidemics occur annually during autumn and winter in temperate 
regions [5]. Typical and atypical bacteria and viruses are the cause of primary CAP. However, it may be difficult to distin-
guish seasonal influenza pneumonia from bacterial pneumonia [6].

Outbreak of influenza increases hospital admissions due to pneumonia. Longer duration of stay (DOS) in hospital may 
lead to problems in the allocation of beds in health care institutions and result in higher health care costs. Determining 
DOS in hospital for patients with CAP in influenza season (IS) will help in efficient management of resources. Although it 
is difficult to precisely document primary influenza infection, some characteristics of CAP may be different in IS. The aim 
of our study was to determine the duration of hospital stay for patients with CAP admitted during “IS” and to compare it 
with the remaining period in which influenza infection is rare.
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OBJECTIVES: There is a seasonal variation in the incidence of some infectious diseases. We analyzed the impact of influenza season (IS) 
on duration of stay (DOS) and some other characteristics of patients with community-acquired pneumonia (CAP).

MATERIALS AND METHODS: In our retrospective cohort study, we analyzed data of 369 patients with CAP.

RESULTS: The mean patient age was 65.5±16.69 years, and 267 (72.4%) patients were male. There was no difference between patients 
with CAP admitted to hospital and intensive care unit during IS and non-influenza season (NIS) with respect to age, mortality, and DOS. 
There was no difference in leukocyte and neutrophil counts, C-reactive protein level, and erythrocyte sedimentation rate in different 
seasons. Although most comorbid disease rates were similar, only cancer, especially lung cancer, was more prevalent in NIS. Bilateral 
CAP confirmed using thorax computed tomography was more frequent in IS.

CONCLUSION: Although more patients with bilateral pneumonias were hospitalized in IS, DOS was not different between IS and NIS.
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MATERIALS AND METHODS

This is a retrospective cohort study on DOS of patients with 
CAP hospitalized in the pulmonary diseases ward of a ter-
tiary chest diseases and surgery training hospital. We ret-
rospectively examined all computer-based data of patients 
with CAP from January 2010 to March 2015 for study vari-
ables. Ethics committee approval was not required for this 
retrospective study, and patient’s confidentiality was main-
tained.

Variables
Age, gender, comorbid diseases, age ≥65 years, duration of 
hospital and intensive care unit (ICU) stays, blood leukocyte 
and neutrophil counts, C-reactive protein levels, sputum cul-
tures, chest radiographs, and mortality were analyzed.

We compare these variables with respect to the “season” in 
which patients were hospitalized. Each year is divided into 
“IS” and “non-influenza season” (NIS). IS is defined as the pe-
riod between December 1 and April 30, and NIS is defined as 
period between May 1 and November 30. We derived these 
time intervals from data from a study by Puig-Barbera [4] and 
an influenza surveillance report in Turkey [7].

Patients
CAP was defined using the following: 

Pneumonic infiltration in chest X-rays and one major crite-
ria: cough, sputum expectoration, and fever or two minor 
criteria: dyspnea, pleuritic chest pain, physical examination 
findings compatible with consolidation, and white blood cell 
count >12000/mm3

The authors reviewed the files from the patient data 
system of the hospital and recorded the patients with a 
diagnosis of pneumonia (ICD code J18). One pulmon-
ologist reviewed chest X-rays for the diagnosis. Patients 
aged <16 years, cases with bronchiectasis, patients dis-
charged from hospital on their own will, immunosup-
pressed patients, patients with hospital-acquired pneu-
monia, and patients with healthcare-related pneumonia 
were excluded.

Data Analysis
Data were recorded and analyzed using the SPSS (Statis-
tical Packagefor Social Sciences) version 18.0 (IBM Corp.; 
Armonk, NY, USA) program. Continuous variables (mean, 
standard deviation, median, and minimum and maximum 
values) and categorical variables (frequencies and percent-
ages) were presented. Independent variables with normal 
distributions were analyzed using independent samples t-
test; independent variables with non-normal distributions 
are analyzed using Mann-Whitney U test. Categorical vari-
ables were presented as frequencies and percentages in 
cross tables, and group differences for categorical values 
were analyzed using Χ2 test. Type 1 error is α=0.05, and it 
was tested in two ways. A p<0.05 was considered to indi-
cate significance.

RESULTS

A total of 1170 patients were hospitalized at our clinic during 
the study period; 427 patients were diagnosed with pneumo-
nia. We excluded 44 patients with hospital-acquired pneu-
monia, 10 patients with immunosuppression, and 4 patients 
with healthcare-related pneumonia. Overall, 369 patients 
with CAP were enrolled in the study. Table 1 shows their de-
mographic and clinical characteristics.

In total, 247 (66.9%) patients showed pneumonic infiltration, 
10 (2.7%) showed empyema findings, and 17 (4.6%) showed 
lung abscess in their thorax computed tomography (CT). 
Overall, 109 (29.5%) cases were bilateral and 260 (70.5%) 
were unilateral.

We obtained sputum cultures of 180 (48.8%) patients, and 
growth was observed in 166 (91.7%) cultures; 163 (90.1%) 
and 3 (1.7%) cultures showed the growth of a single and two 
agents, respectively. No growth was observed in 15 (8.3%) 
cultures. Figure 1 shows the growing microorganisms in spu-
tum cultures. We collected samples for hemoculture from 
79 (21.4%) patients, and growth was observed in 15 (19%) 
of them. Staphylococcus spp. grew in 11 hemocultures, and 
Bacillus, Corynebacterium, diphtheroid bacilli, and Strepto-
coccus pneumoniae grew in each of the remaining four he-
mocultures.

Overall, 197 (53.4%) patients were hospitalized during IS 
and 172 (46.6%) were hospitalized during NIS. Table 2 shows 
their features. DOS in hospital or ICU did not differ among 
the patients in IS. Furthermore, there were no differences re-
garding age, age≥65 years, gender, and mortality. No associa-
tion was observed between season and blood test or sputum 
culture results.
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Table 1. Demographic features of patients with CAP (n=369) 

Age (years) [mean±SD (min-max)] 65.5±16.69 (16-102)

Duration of stay in hospital (days)  11.96±8.57 (1-82) 
[mean±SD (min-max)]

Duration of stay in ICU (days)  8.15±8.56 (1-40) 
[mean±SD (min-max)]

Leukocyte count (×103/µL)  13307.1±7917.9 
[mean±SD (min-max)] (1690-85200)

Neutrophil count (×103/µL)  97555.4±5928.4 
[mean±SD (min-max)] (650-40100)

CRP (mg/dL) [mean±SD (min-max)] 15.7±12.4 (0.32-55.3)

Erythrocyte sedimentation rate (mm/h)  59.87±30.4 (2-140) 
[mean±SD (min-max)]

Number of patients aged ≥65 years [n (%)] 205 (56)

Males [n (%)] 267 (72)

ICU admission [n (%)] 20 (5)

Mortality [n (%)] 28 (8)

Comorbid diseases [n (%)] 307 (83)

Availability of thorax CT [n (%)] 275 (75)

Availability of sputum culture [n (%)] 180 (49)

Availability of hemoculture [n (%)] 79 (21)

CAP: community-acquired pneumonia; ICU: intensive care unit; CRP: 
C-reactive protein; CT: computed tomography



A thorax CT of patients with CAP in IS showed mostly bi-
lateral lesions (p=0.044). Comorbid disease frequency was 
similar in both seasons (p=0.387). The frequency of cancer 
(p=0.027), especially that of lung cancer (p=0.007), was high 
in NIS. Table 3 lists the comorbid diseases.

DISCUSSION

Hospital admissions due to pneumonia increase during in-
fluenza outbreaks. Longer DOS may lead to problems in the 
allocation of beds. No study has so far examined DOS of 
patients with CAP during IS and NIS The aim of our study 
was to determine the duration of hospital stay for patients 
admitted with CAP during IS. We found no difference in DOS 
between IS and NIS.
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Table 2. Variables according to the season

 IS NIS p

Mean age±SD 66.79±16.01 64.04±17.37 0.114

Number of patients aged ≥65 years [n (%)] 118 (59.9) 87 (50.6) 0.072

Gender (male) [n (%)] 138 (70.1) 129 (75) 0.289

Mortality [n (%)] 14 (7.1) 14 (7.1) 0.86

Median duration of hospitalization (days) 10.0 (1-50) 9.0 (1-82) 0.676

Median duration of ICU stay (days) 5.0 (1-10) 6.0 (2-40) 0.206

Median leukocyte count (×103/µL) 11400 (1690-56100) 11900 (1900-85200) 0.755

Median neutrophil count (×103/µL) 8360 (850-37100) 8410 (650-40100) 0.868

Mean CRP (mg/dL) 15.59±12.31 15.79±12.5 0.895

Mean ESR±SD (mm/h) 57±30 63±30 0.068

Sputum culture positivity [n (%)] 82 (49.9) 84 (50.6) 0.83

Blood culture availability [n (%)] 30 (15.2) 49 (28.5) 0.002*

Blood culture positivity [n (%)] 7 (23.3) 8 (16.3) 0.63

Pneumonia in thorax CT [n (%)] 130 (66) 117 (68) 0.679

Bilateral localization in thorax CT [n (%)] 67 (34) 42 (24.4) 0.044*

Empyema [n (%)] 4 (2) 6 (3.5) 0.524

Lung abscess [n (%)] 6 (3) 11 (6.4) 0.200

(Significance: p<0.05) CU: intensive care unit; CRP: C-reactive protein; ESR: erythrocyte sedimentation rate; CT: computed tomography; IS: 
influenza season; NIS: non-influenza season

Table 3. Comorbidities according to the season

 IS [n (%)] NIS [n (%)] p

COPD 81 (41.1) 59 (34.3) 0.178

Diabetes mellitus 36 (18.3) 22 (12.8) 0.149

Chronic renal failure 9 (4) 12 (7) 0.441

Congestive heart failure 28 (14.2) 21 (12.2) 0.680

Neurological disorders 27 (13.7) 26 (15.1) 0.813

Hypertension 37 (18.8) 29 (16.9)  0.631

Asthma  8 (4.1) 2 (1.2) 0.113

Carcinoma 18 (9.1) 30 (17.4) 0.027*

Lung carcinoma  8 (4.1) 21 (12.2) 0.007*

Prostate carcinoma  4 (2) 2 (1.2) 0.689

Larynx carcinoma  2 (1) 6 (3.5) 0.153

(Significance: p<0.05) COPD: chronic obstructive pulmonary disease; IS: influenza season; NIS: non-influenza season

Figure 1. Microorganisms detected in sputum cultures
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The appropriate duration of treatment for patients with CAP 
varies. This duration is 10.8-16 days in Turkey [8]. Mean DOS 
of our patients was consistent with that reported in previous 
studies. It is recommended to determine the responsible 
pathogen for CAP treatment [9,10]. However, diagnostic tests 
are optional for hospitalized patients without severe CAP. 
Most hospitalized patients with CAP are treated empirically 
with no etiological diagnosis. Diagnostic yield of microbio-
logical tests is low, and pathogen detection rates vary [11]. In 
addition, identifying the etiological agent is confounded by 
limitations in diagnostic tests and by poor-quality specimens 
contaminated with bacteria colonizing the upper airway [6].

Influenza surveillance studies are performed to determine 
the circulating influenza virus type. However, viruses other 
than influenza virus (respiratory syncytial virus, human meta-
pneumovirus, human parainfluenza virus, and coronavirus) 
as well as typical and atypical bacteria are the responsible 
pathogens during influenza season. In addition, laboratory 
facilities are mostly inefficient, and pathogens may not be de-
termined. Consequently, influenza tests are not performed in 
25%-60% of patients hospitalized for influenza, even in the 
United States. Furthermore, low-sensitivity tests lead to false-
negative results [12]. Influenza either remains undiagnosed 
or under coded in a substantial proportion of critical illnesses 
[13]. In the Netherlands, only 40% of patients admitted to 
ICU for CAP were tested for influenza [14]. It is difficult to 
detect some pathogens using laboratory tests [6]. In addition, 
influenza virus acts synergistically with certain bacteria to 
increase the infectivity, and influenza is often complicated 
by bacterial superinfection. The rate of mixed viral-bacterial 
infection is 20%, and CAP caused by mixed infections is as-
sociated with more severe symptoms and longer hospitaliza-
tion than that caused by bacterial infection alone [15].

In as much as one-third of pneumococcal pneumonia cases, 
atypical bacterial pathogens coinfect patients with CAP. New 
polymerase chain reaction tests are now available for detect-
ing Chlamydia pneumoniae and Mycoplasma pneumoniae 
as well as 14 respiratory tract viruses. These tests are rapid, 
sensitive, and specific [16]. Use of such tests can aid in the 
rapid diagnosis of viral pneumonia and reduce the unneces-
sary use of antibacterial agents, but they are not available 
in most centers. Therefore, it is usually not possible to dis-
tinguish whether the patient had influenza infection or any 
other infection before CAP in daily practice. Clinicians usu-
ally treat patients with CAP empirically with no etiological 
diagnosis.

Blood cultures are positive in only 3%-14% of patients hos-
pitalized with CAP [6]. In our daily practice, we collect 
blood samples for cultures from patients with high fever. In 
our study, more samples for blood cultures were obtained in 
NIS than in IS. There might be more patients with pneumonia 
with high fever in NIS and more cases of atypical clinical 
presentation during IS. However, blood culture positivity did 
not differ between both the seasons.

Community-acquired pneumonia is more prevalent in elder-
ly patients and risk of its occurrence increases with age [6]. 
Similarly, influenza affects older age groups more frequently. 

In a study conducted in Germany, children aged <18 years 
and people aged >60 years had the highest rate of influenza-
related hospitalizations [17]. Relative frequency of influenza-
related hospitalizations was highest among patients aged >60 
years (5.5%). Patients aged >60 years stayed in hospital for a 
mean of 13.1 days, whereas children aged 2-6 years stayed 
in hospital for a mean of 6.6 days for influenza-related hos-
pitalization. That study was performed based on a popula-
tion database including 4 million people. Our study included 
55.6% patients aged >65 years, and we did not observe any 
increase in the number of older patients in IS. However, our 
study was conducted including limited number of patients 
and was based on the data of a tertiary hospital.

Chest X-ray is generally adequate for clinical care of patients 
with CAP. If the clinical presentation favors pneumonia but X-
ray is negative, a CT scan can be performed as it has a higher 
sensitivity and accuracy than chest X-rays [18]. Chest X-rays 
were performed for all of our study patients. There were more 
thorax CT-confirmed patients with pneumonia in IS than in 
NIS, and these thorax CTs showed mostly bilateral lesions. 
During IS, there were more incidences of primary influenza 
pneumonia or atypical pneumonia; they appear as a ground-
glass attenuation on X-ray and may be difficult to identify 
using only chest X-rays. Atypical pneumonia incidence was 
more predominant and the main radiological findings were 
ground-glass opacities during IS. For these reasons chest x-
ray is insufficient diagnostic tool. In addition, influenza might 
complicate and facilitate severe bilateral pneumonia.

Although chronic obstructive pulmonary disease (COPD) is 
an important risk factor for adverse outcomes with influenza 
infection, COPD rate was not higher in IS than in NIS in our 
study. This might be because COPD exacerbations were of-
ten associated with bacterial agents. Furthermore, patients 
might be externalized after their pneumonia resolves, and 
malignancies might be diagnosed in the follow-up period as 
an outpatient. Only carcinoma rate, especially lung cancer 
rate, was higher in NIS. This may be due to the relative in-
crease in hospitalization of patients with pneumonia in IS. 
Furthermore, our hospital is a tertiary chest disease center, 
and patients with other malignancies are less frequently hos-
pitalized.

Annual surveillance studies show that the timeline of IS 
changes every year. This minimal change occurs in terms of 
weeks. We analyzed data from previous studies and defined 
“IS” in Turkey as the common period in all years: December 
1-April 30 [4,7]. It would be more precise to define IS on a 
weekly basis and perform analysis in terms of the weeks dur-
ing which the patients were hospitalized 

Our study has several limitations. As it is a retrospective 
study, data collection may be defective. We could not per-
form tests for viral and atypical agents. We could not pre-
cisely distinguish primary influenza pneumonia from sec-
ondary bacterial pneumonia. Thus, it was not clear whether 
our bacterial pneumonia cases were secondary to influenza. 
Since information regarding serologic diagnoses was limited 
and because of our focus on culture results, we likely under-
estimated the incidence of atypical pathogens. However, the 
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aim was to determine whether DOS and other parameters 
changed in IS irrespective of the etiological agent. DOS in 
hospital might be affected by multiple factors, such as socio-
economical factors. Varying discharge practices of physicians 
during the study period might also affect the length of hospi-
tal stay. Another confounding factor is air pollution. Air pol-
lution rate is higher during IS. Further studies may enlighten 
the relationship between hospital admissions in IS and air 
pollution. Our study was conducted in a single tertiary hospi-
tal, and there might be difficulties in generalizing our results 
to other centers.

In conclusion, an influenza outbreak takes place every year, 
causing an increase in hospital admissions and hospitaliza-
tions. Also, it is difficult to determine the pathogen. There 
was no difference in DOS of patients with CAP between IS 
and NIS. The length of stay did not increase in older patients. 
Furthermore, bilateral pneumonia was more prevalent in IS, 
whereas lung cancer was more frequent in NIS.
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