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Table 1. The antigen and genetic diagnostic methods for pneumonia used in clinical practice

Antigen detection method

Genetic diagnostic method

Pathogen Specimen Pathogen Specimen
Streptococcus pneumoniae Urine, throat swab, sputum Legionella pneumophila Respiratory specimens
Legionella pneumophila Urine Bordetella pertussis Nasopharyngeal swab

Influenza virus Nasal cavity swab

Mycoplasma pneumoniae Throat swab
Respiratory syncytial virus

Human metapneumovirus

Throat swab
Throat swab

Adenovirus Throat swab
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Table 2. Comparison of bacteria (predominant phylotype) in the three types of pneumonia using clone library analysis

Community-acquired

Healthcare-associated Hospital-acquired

pneumonia pneumonia pneumonia

(n=64) (n=82) (n=68)
Streptococcus pneumoniae 12(18.8) 9(11.0) 1(1.5)
Staphylococcus aureus 2(3.1) 6(7.3) 4(5.9)
Staphylococcus epidermidis 2(2.9)
Streptococcus species (except S. pneumoniae) 6(9.4) 19(23.2) 11(16.2)
Corynebacterium species 1(1.6) 4(4.9) 8(11.8)
Gemella species 1(1.2)
Enterococcus species 5(7.4)
Haemophilus influenzae 12(18.8) 14(17.1) 6(8.8)
Haemophilus species 1(1.5)
Moraxella catarrhalis 6(9.4) 1(1.2) 1(1.5)
Klebsiella species 3(3.7) 1(1.5)
Pseudomonas aeruginosa 8(9.8) 5(7.4)
Escherichia coli 2(2.4) 4(5.9)
Enterobacter species 1(1.2) 1(1.5)
Serratia species 2(2.9)
Neisseria species 3(4.7) 2(2.4) 6(8.8)
Stenotrophomonas maltophilia 1(1.5)
Nocardia species 1(1.2) 1(1.5)
Pasteurella Multocida 1(1.6)
Anaerobic pathogen 10 (15.6) 8(9.8) 7(10.3)
Mycoplasma pneumoniae 11(17.2) 1(1.2)
Unknown 2(2.4) 3(4.4)
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Prognosis of diagnostic methods for the causative
bacteria of pneumonia
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medical Sciences

Accurate information on the causative bacteria of pneumonia is an important consideration in clinical
practice; however, it is difficult to judge whether or not a specific bacterium is among the true causative
bacteria based on the ordinary sputum culture methods that are typically employed. Along with the de-
velopment of rapid diagnostic methods for causative bacteria, antigen detection using immunochroma-
tography and genetic testing are also conducted and covered by the insurance system; however, the ad-
vantages of these methods are restricted to specific bacterial species. On the other hand, in recent years,
the microbiota of the lower respiratory tract of patients with respiratory diseases can now be investigated
due to the emergence of next generation sequencing technology, which has facilitated the analysis of large
numbers of base sequences within a short amount of time. In our facility, we examined the bacterial flora
in the bronchial lavage fluid of patients with community acquired pneumonia, healthcare-associated pneu-
monia, and hospital acquired pneumonia using a combination of Sanger sequencing and the clone library
method. In addition to the commonly-recognized causative bacteria, our investigation revealed that oral
streptococci and anaerobic bacteria play a more important role than previously reported. In addition, we
clarified that oral streptococci are often detected in elderly patients with poor general condition. We in-
vestigated whether MRSA and pseudomonas aeruginosa (multidrug resistant bacteria) are causative or-
ganisms or not; however, we demonstrated that the importance of these bacteria might be overestimated
as causative bacteria are detected by culture methods.
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