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OBJECTIVE: To evaluate the rate of pneumococcal pneumonia (PP) among patients with community-acquired pneumonia (CAP) in 
Turkey and to investigate and compare features of PP and non-PP CAP patients.

MATERIAL AND METHODS: This multicenter, non-interventional, prospective, observational study included adult CAP patients (age 
≥ 18 years). Diagnosis of PP was based on the presence of at least 1 positive laboratory test result for Streptococcus pneumoniae (blood 
culture or sputum culture or urinary antigen test [UAT]) in patients with radiographic findings of pneumonia.

RESULTS: Four hundred sixty-five patients were diagnosed with CAP, of whom 59 (12.7%) had PP. The most common comorbidity 
was chronic obstructive pulmonary disease (30.1%). The mean age, smoking history, presence of chronic neurological disease, and 
CURB-65 score were significantly higher in PP patients, when compared to non-PP patients. In PP patients, 84.8% were diagnosed based 
ony on the UAT. The overall rate of PP patients among CAP was calculated as 22.8% considering the UAT sensitivity ratio of 63% (95% 
confidence interval: 45-81). The rate of intensive care treatment was higher in PP patients (P = .007). While no PP patients were vac-
cinated for pneumococcus, 3.8% of the non-PP patients were vaccinated (P = .235). Antibiotic use in the preceding 48 hours was higher 
in the non-PP group than in the PP group (31.8% vs. 11.1%, P = .002). The CURB-65 score and the rate of patients requiring inpatient 
treatment according to this score were higher in the PP group.

CONCLUSION: The facts that PP patients were older and required intensive care treatment more frequently as compared to non-PP 
patients underline the burden of PP.
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INTRODUCTION

Streptococcus pneumoniae (pneumococcus) is one of the significant causes of morbidity and mortality worldwide. 
Pneumococcal infections are more prevalent among children and the elderly, and cause the death of nearly 1 million 
children aged < 5 years annually.1 The burden of pneumococcal disease in adults is determined by community-acquired 
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pneumonia (CAP).2 The annual incidence rate of CAP 
has been reported to vary from 1.6 to 11.6 cases per 
1000 persons in the general adult population.3-5 Despite 
advanced diagnostic techniques, effective antibiotic treat-
ment, and intense cardiopulmonary supportive treatment 
approaches, CAP remains a common cause of morbidity and 
mortality.6  S. pneumoniae is a major causative microorgan-
ism of CAP.7 In daily practice, only 20% of CAP cases are 
microbiologically diagnosed, and this rate increases only to 
60% even with the extensive use of expensive diagnostic 
tests.2,8,9 Primarily, knowing the regional epidemiological 
and clinical characteristics of the relevant disease is impor-
tant to create regional strategies to reduce CAP-related mor-
bidity and mortality. This study aimed to evaluate the rate of 
pneumococcal pneumonia (PP) among adult patients with 
CAP in Turkey. Moreover, features of PP and non-PP CAP 
patients were investigated and compared. We present the 
following article in accordance with the STROBE reporting 
checklist.

MATERIAL AND METHODS

This multicenter, non-interventional, prospective, observa-
tional study was carried out in 22 centers from 12 regions 
of Turkey according to the Statistical Office of the European 
Union (EuroStat) Classification Level 1 (NUTS 1). Adult CAP 
patients (age ≥ 18 years) who were admitted to the outpa-
tient clinic or emergency room of the relevant centers during 
a 3-month period (from November 1, 2016 to January 31, 
2017) were enrolled into the study. Patients with lung can-
cer, tuberculosis, and immune deficiency/immune suppres-
sion, and patients living in nursing homes for a long time 
were excluded. The trial was conducted in accordance with 
the Declaration of Helsinki. The study was approved by the 
ethics board of Gazi University (No: E.82934) and informed 
consent was taken from all the patients.

In addition to the patients’ demographic information, their 
vital signs, symptoms, comorbidities, immunization status 
against pneumonia and influenza, smoking and alcohol con-
sumption, lung radiography findings, information on blood 
and sputum cultures, results of gram staining performed in a 
good-quality sputum sample (epithelial cell count of < 10 and 
polymorphonuclear leukocyte count of > 25 in each lower-
magnification objective field [10×]), results of urinary 
S.  pneumoniae antigen screening performed by the Alere 

BinaxNOW®, results of some laboratory tests among routine 
analyses (leukocyte count, neutrophil ratio, lymphocyte ratio, 
alanine aminotransferase, aspartate transaminase, gamma-
glutamyltransferase, alkaline phosphatase, urea, blood urea 
nitrogen, C-reactive protein, creatinine, blood gases, and pro-
calcitonin), hospitalization or intensive care stay, and scores 
of CURB-65 (in case urea measurement was lacking, scores 
of CRB-6510) were recorded. 

CAP was defined as the lower respiratory tract infection 
that occurs in the population during daily life and is char-
acterized by coughing, fever, chilling, fatigue, dyspnea, and 
pleuritic chest pain, together with infiltrates seen in the chest 
radiographs.

PP was diagnosed based on the presence of at least 1 posi-
tive laboratory test result for S. pneumoniae (blood culture or 
sputum culture or urinary antigen test [UAT]) in patients with 
radiographic findings of pneumonia. PP patients with positive 
blood culture for pneumococcus were defined as bacteremic 
PP.

Statistical Analysis
Data were analyzed using the PASW Statistics for Windows, 
Version 18.0 (SPSS Inc., Chicago, IL, USA). Descriptive statis-
tics were expressed as number and percentage for categorical 
variables and as median, percentile 25 (Q1), and percen-
tile 75 (Q3) for numerical variables. Pairwise comparison 
between categorical variables was performed using the chi-
square test, and when the condition for chi-square was not 
met, Fisher’s exact test was used. The level of Type 1 error 
below 5% was considered statistically significant.

RESULTS

Over the study period, the number of patients screened for 
the study in 22 study centers was 69614, and the number of 
patients treated as inpatients was 6622. A total of 465 patients 
(0.61%) were diagnosed with CAP in accordance with 
the above mentioned definition (Figure 1). Of the patients, 
61.5% were male and the median age was 69 years (range, 
54-78 years). Chronic obstructive pulmonary disease 
(COPD) was the most common comorbidity in 30.1% 
(n = 140) of the patients diagnosed with CAP. Of the patients, 
71.6% were treated as inpatients. The general characteristics 
of the CAP patients are summarized in Table 1.

Fifty-nine (12.7%) of the CAP patients were diagnosed with 
PP. Among these patients, only UAT test was positive in 
50 patients, only blood culture was positive in 2 patients, 
only sputum culture was positive in 2 patients, sputum 
culture + UAT test were positive in 3 patients, blood 
culture + UAT test were positive in 1 patient, and blood 
culture + sputum culture + UAT test were positive in 1 patient.

One of the patients was not assigned to either group and was 
excluded from the analysis as none of the results (blood cul-
ture, sputum culture, or pneumococcal UAT) was available. 
Comparison between the characteristics of PP (n = 59) and 
non-PP (n = 405) patients is demonstrated in Table 2. Patients 
with PP were older, had a longer history of smoking, and 
had higher rates of chronic neurological comorbidity. The 

MAIN POINTS

• This first nationwide study revealed the role of pneu-
mococcal pneumonia (PP) in the etiology of community 
acquired pneumonia (CAP) in adults.

• Among CAP patients, 12.7% had PP, of whom 76.3% 
were inpatient.

• The facts that PP patients were older and required inten-
sive care treatment more frequently as compared to the 
non-PP patients underline the PP burden.

• Very low vaccination rates for pneumococcus and influ-
enza and high rates of empirical antibiotic use among 
CAP patients reveals the need for better understanding of 
CAP epidemiology.
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diagnosis was performed based only on positive UAT in 
50 (84.8%) of the 59 PP patients. Sensitivity of the Alere 
BinaxNOW® S. pneumoniae Antigen Card was reported 
as 63% (95% CI: 45-81).11 Considering this, the ratio of PP 
patients among CAP patients was estimated to be 22.8%.

The signs and symptoms and hospitalization statuses of the 
PP and non-PP CAP patients are summarized in Table 3. The 
rate of intensive care treatment was significantly higher in the 
PP group compared with that in the non-PP group (24.4% vs. 
10.2%, P = .007).

While none of the patients had been vaccinated for pneumo-
coccus in the PP group, 3.8% of the patients in the non-PP 
group were vaccinated (P = .235). The rates of vaccination 
for influenza in the PP and non-PP groups were 5.2% and 
9.2%, respectively (P = .304). Antibiotic use in the preceding 
48 hours was higher in the non-PP patients as compared with 
the PP patients (31.8% vs. 11.1%, P = .002).

The CURB-65 score and the rate of patients requiring inpa-
tient treatment according to this score were higher in the PP 
group (Table 4).

DISCUSSION

In the present study, the general characteristics of 465 patients 
diagnosed with CAP were evaluated. Of the patients, 61.5% 
were male, and the median age was 69 years. It has been 
reported that the incidence of CAP increases with age.12 In 
the present study, the prevalence of patients aged ≥ 65 years 
was 60%. The prevalence of inpatient treatment among CAP 
patients has been reported as between 20 and 45%13-15 and 

nearly 10-20% of these patients require intensive care treat-
ment.12,16 In the present study, 71.6% of CAP patients received 
inpatient treatment and intensive care treatment was required 
in 12.1% of these patients.

Cardiovascular diseases, COPD, and diabetes were 
reported to be the most common comorbidities in CAP 
patients.14,17-19 COPD has been reported in 19-43% of the CAP 
patients.14,17-19 In the present study, COPD was the most com-
mon comorbidity determined in 30.1% of the CAP patients.

Distribution of the microorganisms playing a role in the 
etiology of CAP shows variation among studies. Many fac-
tors including geographic region, patient characteristics 
(advanced age, comorbidity, risk-prone groups, etc.), and 
seasonal features may have a role in this distribution.20,21 In 
addition, there may be many different factors (antibiotic use, 
vaccination, etc.) affecting CAP, and the rates may change 
over time. Therefore, it is important to determine the factors 
promptly. The present study reported the latest CAP factors 
in the country and the rate of PP among these factors. In the 
studies, S. pneumoniae was isolated as the agent microor-
ganism in 5-30% of CAP patients depending on the use of 
traditional or molecular techniques.8,9,12,17,18,22-25 In the pres-
ent study, S. pneumoniae was determined as the pathogenic 
agent in 12.7% of the CAP patients based on the positivity in 
at least 1 microbiological test.

In general, CAP patients are treated with empirical antimi-
crobial therapy. Early diagnosis of the agent would favorably 
influence the prognosis by leading to appropriate antibi-
otic use.20 Since conventional tests like culture take several 
days, there is a need for rapid tests. For this reason, the use 

Figure 1. Study flow diagram. CAP, community-acquired pneumonia; PP, pneumococcal pneumonia; UAT, urinary antigen test.
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of pneumococcal UAT has gradually become widespread 
and has been found beneficial in the etiological diagnosis 
of lower respiratory tract infections.26,27 In the present study, 
84.8% of the PP patients were diagnosed based on UAT 
positivity alone. The overall rate of PP patients among CAP 
patients was calculated as 22.8%, considering the UAT sensi-
tivity ratio of 63% (95% CI: 45-81).

In the present study, comparison between the PP and non-PP 
CAP patients revealed that the PP patients were older, had 
a longer history of smoking, and a higher rate of chronic 

neurological comorbidity. There was no difference between 
PP and non-PP CAP patients in terms of presenting signs 
and symptoms. Although it did not reach statistical signifi-
cance, the rate of inpatient treatment was found higher in the 
PP patients compared with the non-PP patients (76.3% vs. 
70.9%). The rate of intensive care treatment was also higher 
in the PP patients than in the non-PP patients (24.4% vs. 
10.2%, P = .007).

In the present study, none of the patients had taken the 
pneumococcal vaccination in the PP group, whereas 3.8% 

Table 1. General Characteristics of the CAP Patients

N Values

Gender, n (%) 465

 Female 179 (38.5)

 Male 286 (61.5)

Age, year, median (Q1-Q3) 69 (54-78)

Current smoker, n (%) 451 59 (13.1)

Regular alcohol consumer, n (%) 454 9 (2.0)

The most common comorbidity—COPD, n (%) 465 140 (30.1)

The most common symptom—cough, n (%) 465 386 (83.0)

Lung radiography findings, n (%) 465

 Unilateral 297 (63.9)

 Bilateral 141 (30.3)

 Unilober 176 (37.8)

 Multilober 115 (24.7)

 Pleural effusion 46 (9.9)

Microbiological results, n (%) 162

 Blood culture-growth (+)

 Streptococcus pneumoniae 4 (2.5)

 Gram (−) enteric bacteria 3 (1.9)

 Other 11 (6.8)

 Blood culture-growth (−) 144 (88.9)

 Sputum culture-growth (+)

 Streptococcus pneumoniae 6 (3.7)

 Gram (−) enteric bacteria 4 (2.5)

 Staphylococcus aureus 1 (0.6)

 Moraxella catarrhalis 1 (0.6)

 Gram (−) enteric bacteria + non-fermenting gram (−) bacilli 1 (0.6)

 Other 22 (13.6)

 Sputum culture-growth (−) 127 (78.4)

 Positive pneumococcal UAT 464 55 (11.9)

 Positive Legionella pneumophila UAT 88 7 (8.0)

Inpatient treatment, n (%) 465 333 (71.6)

Intensive care treatment, n (%) 330 40 (12.1)

Vaccination for pneumococcus, n (%) 458 15 (3.3)

Vaccination for influenza, n (%) 459 40 (8.7)

CURB-65, median (Q1-Q3) 432 2 (1-2)

Q1, 25th percentile; Q3, 75th percentile.
COPD, chronic obstructive pulmonary disease; UAT, urinary antigen test.



343

Şenol et al. Pneumococcal Pneumonia with CAP

of the patients in the non-PP group had been vaccinated. 
Regarding the rate of vaccination for influenza, it was found 
to be 5.2% and 9.2% in the PP and non-PP groups, respec-
tively. Despite limited data about the rate of adult vaccina-
tion, the limited number of studies has revealed very low 
vaccination rates even in the high-risk groups. For example, 
the rates of vaccination for pneumococcus and influenza 
have been reported to be 0.1% and 9.1% in diabetic patients, 
respectively, and 10-15% and 14.9% in COPD patients,28 In 
a multicenter study from Turkey, the rates of vaccination 
for pneumococcus and influenza were 9.2% and 16.1%, 
respectively, in the patients hospitalized for CAP. It has been 
indicated that patients with the comorbidity of COPD have 
the highest awareness.29 The beneficial effect of vaccina-
tion in protecting against pneumococcal infections is well-
known.30 Considering the results of the present study, there 
is an obvious need for studies aimed at increasing the rate of 
vaccination and prioritizing the patients at highest risk, like 
patients with COPD, in Turkey.

CURB-65 is one of the most commonly used scoring sys-
tems to determine the disease severity in CAP patients.20 The 
CURB-65 score is used to decide whether CAP patients need 
to be treated as inpatients. Nevertheless, inconsistency has 
been reported between scoring and physician’s judgment 

in clinical practice, and extra-hospitalization is in question 
when the decision is made based on the physicians’ judgment 
rather than scoring.31,32 Correspondingly, in the present study, 
the rate of patients requiring inpatient treatment was 49.8% 
according to the CURB-65 score, whereas it was 71.6% 
according to the physician’s judgment. The CURB-65 score 
and the rate of patients requiring inpatient treatment were 
higher in the PP group.

In the present study had several limitations. The use of anti-
biotics in the preceding 48 hours was not considered an 
inclusion criterion since it is known that UAT is not influ-
enced by antibiotic use. This may explain the low rates of 
S. pneumoniae as the pathogenic agent, except for the rates 
obtained by UAT, and can be considered as one of the limita-
tions of the study. We mentioned the sensitivity of UAT for 
PP as 63%; considering this low sensitivity of UAT as well as 
the low rate of bacteriological diagnosis, some PP patients 
might have been evaluated as non-PP patients. Moreover, the 
role of atypical pathogens and viral agents in CAP was not 
evaluated. Leukocyte count and C-reactive protein were not 
evaluated either. This study also lacked mortality data; there-
fore, the prognostic importance of PP could not be evaluated, 
although the ratio of intensive care stay was higher in the PP 
group.

Table 2. General Characteristics of PP and Non-PP CAP Patients

N PP N Non-PP P

Gender, n (%) 59 405

 Female 16 (27.1) 163 (40.2) .053

 Male 43 (72.9) 242 (59.8)

Age, year, median (Q1-Q3) 59 73 (60-83) 404 68 (53-78) .027

Smoking, n (%) 56 394

 Never smoked 34 (60.7) 213 (54.1) .182

 Ex-smoker 19 (33.9) 125 (31.7)

 Current smoker 3 (5.4) 56 (14.2)

Duration of smoking, year, median (Q1-Q3) 16 38 (30-43) 115 30 (20-40) .041

Alcohol consumption, n (%) 54 399

 Never 50 (92.6) 355 (89.0) .499

 Social drinker 4 (7.4) 35 (8.8)

 Regular drinker 0 (0.0) 9 (2.3)

Comorbidity, n (%) 59 405

 COPD 13 (22.0) 126 (31.1) .155

 Diabetes 7 (11.9) 87 (21.5) .086

 Coronary artery disease 9 (15.3) 71 (17.5) .665

 Congestive heart failure 7 (11.9) 67 (16.5) .359

 Chronic neurological disorder 13 (22.0) 29 (7.2) <.001

 Renal failure 3 (5.1) 26 (6.4) 1.000

 Malignancy (except Lung Ca) 0 (0.0) 12 (3.0) .378

 Chronic liver disease 1 (1.7) 6 (1.5) 1.000

 Mild immune deficiency 1 (1.7) 0 (0.0) -

 Other 18 (30.5) 159 (39.3) .196

Q1, 25th percentile; Q3, 75th percentile.
COPD, chronic obstructive pulmonary disease; PP, pneumococcal pneumonia.
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In the present study, 12.7% of the CAP patients were PP 
patients. The fact that the PP patients were older and required 
intensive care treatment more frequently as compared with 
the non-PP patients underlines the burden of PP. Very low vac-
cination rates for pneumococcus and influenza among CAP 
patients suggest the necessity of studies aimedg at increasing 
both the awareness and the vaccination rates.
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