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Introduction
Community Acquired Pneumonia (CAP) is a major health problem worldwide, in Cuba 

and in the province of Cienfuegos [1-8]. In the specific case of our institution, the Hospital 
Dr Gustavo Adreima Lima in Cienfuegos, Cuba, the CAP is the first cause of admission to the 
Internal Medicine service, with figures that exceed a thousand annual admissions. Several 
guidelines and protocols for the diagnosis and treatment of patients with CAP include carrying 
out actions aimed at the etiological precision of the infectious process; for this purpose, 
various means are used, such as blood cultures, cultures of respiratory secretions obtained 
by expectoration and various serological tests, both in blood and urine [9-14]. Regardless 
of the usefulness that these complementary tests can provide, the delay in the information 
they provide and the need for early specific treatment in patients with pneumonia determine 
that antibiotic therapy in these patients, at the time of hospital admission, continues to be 
empirical; 2,3,5,10,13 in this sense, the guidelines and protocols are based on the existing 
epidemiological knowledge about the most frequent causes, both at the universal level and 
at the local level.

Despite this knowledge, conducting studies aimed at isolating causative agents plays a 
fundamental role in updating the local microbiological map, with important implications in 
the updating of therapeutic regimens, fundamentally due to the information related to the 
development of antimicrobial resistance. In our institution there is a previous experience of 
attempting to identify the etiology in a series of 52 patients with CAP during the second half 
of 2012, specifically through the use of blood culture at the time of hospitalization [15]. This 
new research has aimed, as an objective, to broaden the knowledge of the bacterial spectrum 
of patients hospitalized for CAP in a local context, for which three different methods of 
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Abstract
Introduction: Community-acquired pneumonia constitutes a major health problem worldwide. 

Objective: to determine the bacterial spectrum in patients hospitalized for pneumonia in a local context. 

Method: The results of 208 blood cultures, 69 sputum cultures, and 8 samples of respiratory secretions 
and lung tissue obtained postmortem were analyzed. The positivity index was determined for each 
method used, as well as the frequency of the isolated germs. 

Results: The positivity rate for respiratory secretions (postmortem) was 87.5%, lung tissue 75%, 
sputum 37.6%, and blood culture 10.6%. The isolates of Klebsiella pneumoniae (20) and Streptococcus 
pneumoniae (19) represented 64% of the total isolates. 

Conclusion: superiority of sputum culture over blood culture was verified in terms of probability of 
microbiological isolation. The importance of Streptococcus pneumoniae and Klebsiella pneumoniae as 
causes of community-acquired pneumonia was confirmed. 
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microbiological isolation were compared: blood culture, sputum 
examination and analysis of samples in deceased patients, both 
respiratory secretions and lung tissue. 

Materials and Methods
Descriptive study, which involved hospitalized patients in 

the period between April and August 2017 with a coincident 
admission/discharge diagnosis of CAP based on established 
clinical, radiological, and pathological criteria (in the case of the 
deceased) [9-11,16,17]. Three different types of sample units were 
used: 208 blood cultures, 69 sputum examinations (cultures), and 
8 samples of respiratory secretions and lung tissue, respectively, 
obtained postmortem.

Techniques and Procedures
All the samples were obtained, conserved, transported, and 

processed following the established technical requirements [18-
22]. The blood culture sample was taken at the time of admission 
or the day after hospitalization, when the expectoration sample 
was taken; postmortem samples were taken during autopsies. The 
results of each sample were reported as: 1) no bacterial growth, 
2) contaminated, and 3) isolation. The positivity index (percentage 
of positive samples out of the total samples) was calculated 

for each isolation method used, as well as the frequency of the 
isolated germs, also for each independent method. Because blood 
culture and sputum examination are common diagnostic tests for 
pneumonia patients, in addition to being simple procedures that 
do not entail additional risks for the patient, it was not necessary 
to request informed consent. The research was approved by the 
Scientific Council of the institution.

Results
The highest positivity index corresponded to the samples 

obtained during the necropsy, with practically no differences 
between the samples of respiratory secretions and those of lung 
tissue (Table 1). Conversely, the lowest percentage of isolates was 
found in blood culture. Streptococcus pneumoniae was identified 
in 40% of the samples obtained by blood culture, thus being the 
most frequently isolated organism in this method (Table 2). In 
the sputum examination, this germ reached somewhat lower 
figures, being surpassed by Klebsiella pneumoniae; in turn, this 
last bacterium was the most frequent in both types of postmortem 
samples. In general, a clear predominance of Klebsiella pneumoniae 
(20) and Streptococcus pneumoniae (19) isolates was found in the 
samples studied, which represented 64% of the total isolates.

Table 1: Positivity index (in percentage) according to diagnostic method.

Blood culture Sputum
Postmorten Sample

Respiratory secretions Lung tissue 

No. of samples 208 69 8 8

No. of isolates 22 26 7 6

% positivity 10.6 37.6 87.5 75

Table 2: Frequency of isolated germs according to diagnostic method.

Bacteria Blood culture (n = 22) * Sputum (n = 26) *

Postmorten Sample

Respiratory secretions Lung tissue 

(n = 7) * (n = 6) *

Streptococcus pneumoniae 9 (40%) 8 (31%) 1 (14%) 1 (17%)

Pseudomonas aeruginosa 3 (14%) 5 (19%) - -

Klebsiella pneumoniae 2 (9%) 10 (38%) 4 (57%) 4 (66%)

Acinetobacter calcoaceticus 2 (9%) - - -

Escherichia coli 2 (9%) - 2 (29%) 1 (17%)

Staphylococcus aureus 2 (9%) - - -

Acinetobacter baumannii 1 (5%) 1 (4%) - -

Providencia rettgeri 1 (5%) - - -

Acinetobacter lwoffii - 1 (4%) - -

Klebsiella oxytoca - 1 (4%) - -

Discussion
Despite being a highly suggested diagnostic action in the 

guidelines for the care of patients with CAP, the use of blood 
culture as a method for etiological diagnosis has raised numerous 
questions given the generally low frequency of compliance with the 
objective. In this series, a result very similar to that of the previous 
investigation is obtained, in which the positivity of the blood culture 

was 9.6% [15]. In any case, the percentage obtained on this occasion 
(10.6%) reaffirms the poor diagnostic performance of blood culture 
at admission in patients with CAP, which has been attributed to 
reasons such as the previous use of antibiotics and that there is not 
always bacteremia in these patients, at least at the time of sample 
collection. Additionally, non-compliance with the technical aspects 
of the procedure may condition the contamination of the sample, 
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a situation that occurred in this investigation when the isolation 
of coagulase-negative staphylococcus was recorded in 21 cases, 
almost the same figure as the productive isolates. However, in the 
author’s opinion, the simplicity and low cost of blood culture make 
this test a diagnostic resource of justified indication in patients 
with severe forms of pneumonia at the time of hospital admission; 
in patients with a high probability of bacteremia, and in those in 
whom the more precise etiological diagnosis can be very useful if 
the clinical evolution is not satisfactory with the initial empirical 
treatment.

Research aimed at evaluating the diagnostic utility of sputum 
culture denotes the ancestral interest of physicians in making the 
expectoration of the pneumonic process beneficial on a diagnostic 
level [23]. But if the indication for blood culture is controversial, 
culturing respiratory secretions by collecting expectoration is 
currently even more controversial. Critical indications towards 
sputum examination are mainly based on the difficulties for its 
proper collection (mainly in elderly people, with depressed cough 
reflex, intense muscle weakness, or with deterioration of the state 
of consciousness) and the high probabilities of contamination with 
the flora microbial of the oral cavity [24-26]. Despite the foregoing, 
this research found a sputum positivity rate much higher than that 
of the blood culture, which suggests that this test may also be very 
useful when potentially beneficiary patients are properly selected 
and, in addition, guarantees are made of technical requirements 
for proper collection. Other authors point to the full validity of the 
sputum examination for the etiological diagnosis in the patient 
with CAP and refer to improvements in the procedures of this 
complementary diagnostic method [27]. An interesting element 
of this research was the inclusion of postmortem sampling for 
the microbiological diagnosis of CAP. Although due to unforeseen 
technical difficulties the number of samples was very low, both 
methods, the culture of respiratory secretions and lung tissue, 
showed not only the highest diagnostic efficiency when compared 
with blood culture and sputum culture, but also extremely high 
values of microbiological isolation. Of course, the practical utility 
of this method in a particular patient is nil; its interest is purely 
investigative, although later practical implications derive from 
these investigations. The authors found no references that reflect 
recent experiences in the use of postmortem samples as part of 
studies for the etiological diagnosis of CAP.

Regarding the isolated germs, the high frequency of 
Streptococcus pneumoniae in this series was not surprising. 
Classically, this bacterium has been recognized as the main cause of 
community-acquired pneumonia in adults, and in children from two 
months of age [10,28,29]. In this investigation, a similar frequency 
of pneumococcal isolation was found in blood and sputum cultures. 
Among the microorganisms, Klebsiella pneumoniae was isolated in 
all the methods used in the study, with a frequency that was at the 
level of that observed for pneumococcus; It was also interesting, 
the clear predominance of this germ in the sputum samples, 
unlike that observed in the blood culture. Reviews on the subject 
indicate that gram-negative bacilli, mainly Klebsiella pneumoniae, 

are increasingly common as causes of CAP [24]. But studies carried 
out more than 30 years ago, such as that of Acero and Bermudez, 
already indicated the parity of isolates between Streptococcus 
pneumoniae and Klebsiella pneumoniae [23].

Studies also not so recent, where lower positivity rates were 
obtained than in the present investigation (blood culture 8.8%, 
sputum 11.9%), had also verified a similar frequency of isolation 
of Klebsiella pneumoniae and Streptococcus pneumoniae, even 
with isolation of the first in pleural fluid [30]. Belonging to the 
enterobacteria, Klebsiella pneumoniae has gained even more 
relevance today because it is included among the bacteria with 
the capacity to produce carbapenems [31-33], which relates it to 
the nefarious problem of antimicrobial resistance and, therefore, 
with high mortality. In fact, in this study, Klebsiella pneumoniae 
was the frankly predominant etiological agent in the samples taken 
from deceased patients, although the possibility of (nosocomial) 
superinfection in these cases cannot be ignored. As is known, the 
etiological spectrum of CAP encompasses a wide range of other 
microorganisms, including Mycoplasma pneumoniae, Chlamydia 
pneumoniae, Legionella pneumophila, Haemofilus Influenzae, 
other Enterobacteria, Moraxella catarrhalis, Staphylococcus 
aureus and anaerobes; some of which are more closely associated 
with particular clinical situations (gram-negative bacilli in frail 
elderly; pseudomonas in bronchiectasis) [24,25,34]. In this study, 
two isolates of Staphylococcus aureus and eight of Pseudomona 
aeruginosa were made. 

As conclusions of the study, the superiority (in this series) 
of sputum culture over blood culture in terms of probability 
of microbiological isolation has been verified. Additionally, 
the recognized predominance of Streptococcus pneumoniae as 
an etiological agent of CAP has been confirmed, as well as the 
preponderant role that, in this sense, currently corresponds to 
Klebsiella pneumoniae; which could have important practical 
implications, specifically in the initial empirical antibiotic therapy 
of the patient hospitalized for CAP. The author acknowledge the 
limitations of the study; these include not having established a 
positive concordance between the different methods in the same 
patient, and the non-use of serological methods for triangulating 
the results of the isolates or the identification of other bacteria 
of recognized frequency in patients with CAP. (like Mycoplasma 
pneumoniae, for example). However, in the author’s opinion, 
both blood and sputum culture continue to be viable options for 
microbiological diagnosis in patients with community-acquired 
pneumonia, specifically in selected individuals and under 
conditions of limited laboratory resources.
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