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Table 1 Detection results of rapid testing methods for Streptococcus
pneumoniae based on the sputum culture results (all patients)

Sputum culture

Test Result — -

Positive Negative Total

Gram stain Positive 39 19 58
Negative 14 94 108

Rapirun Positive 47 9 56
Negative 6 104 110

BinaxNow Positive 33 7 40
Negative 20 106 126

Total 53 113 166

Table 2 Sensitivity, specificity, concordance rates, predictive values, and likelihood ratios of
rapid testing methods based on the sputum culture results (all patients)

Gram stain Rapirun BinaxNow

Sensitivity 73.6% 88.7% 62.3%
Specificity 83.2% 92.0% 93.8%
Concordance rate 80.1% 91.0% 83.7%
Positive predictive value 67.2% 83.9% 825%
Negative predictive value 87.0% 94.5% 84.0%
Positive likelihood ratio 44 11.1 10.1
Negative likelihood ratio 0.32 0.12 040

Table 3 Detection results of rapid testing methods for Streptococcus pneumoniae by time point of
tests after onset (all patients)

A* B*
Test Result Sputum culture Sputum culture
Positive Negative Total Positive Negative Total
Gram stain  Positive 20 7 27 19 12 31
Negative 7 44 51 7 50 57
Rapirun Positive 24 2 26 23 7 30
Negative 3 49 52 3 55 58
BinaxNow  Positive 16 2 18 17 5 22
Negative 11 49 60 9 57 66
Total 27 51 78 26 62 88

*A: Patients tested within 2 days of onset (n="78); B: Patients tested 3 or more days after onset (n=88).

Table 4 Performance comparison between Rapirun and BinaxNow in patients tested within 2 days of onset

Number of days after onset

0 days (n=35)

1day (n=19)

2 days (n=24)

Rapirun Sensitivity 100% (9/9) 714% (5/7) 90.9% (10/11)
Specificity 96.2% (25/26) 100% (12/12) 92.3% (12/13)
Concordance rate 97.1% (34/35) 89.5% (17/19) 91.7% (22/24)

BinaxNow Sensitivity 778% (7/9) 571% (4/7) 455% (5/11)
Specificity 96.2% (25/26) 100% (12/12) 92.3% (12/13)

Concordance rate

91.4% (32/35)

84.2% (16/19)

70.8% (17/24)
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Fig. 1 Comparison of sensitivity for detecting Strepto-
coccus pneumoniae among rapid testing methods by
time point of tests after onset.
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Fig. 2 Comparison of sensitivity for detecting Strepto-
coccus pneumoniae among rapid testing methods by
severity.
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Abstract

Usefulness of a sputum antigen detection kit for Streptococcus pneumoniae in the
rapid diagnosis of community-acquired pneumonia: Comparison with urinary
antigen detection test and sputum Gram stain

Kiyoyasu Fukushima? Shigeki Nakamura®, Noboru Takayanagi®, Yasuhito Higashiyama®,
Tadashi Ishida®, Yuichi Inoue’, Toyomitsu Sawai ¢, Kunihiko Yoshimura ™",
Tomoyuki Kakugawa' and Shigeru Kohno'

*Department of Respiratory Medicine, Japanese Red Cross Nagasaki Genbaku Isahaya Hospital
"Department of Respiratory Medicine, Ureshino Medical Center
“Department of Respiratory Medicine, Saitama Cardiovascular and Respiratory Center
4Department of Respiratory Medicine, Hokusho Central Hospital
¢Department of Respiratory Medicine, Kurashiki Central Hospital
'Department of Respiratory Medicine, Isahaya Health Insurance General Hospital
¢Department of Internal Medicine, Sasebo City General Hospital
"Department of Respiratory Medicine, Respiratory Center, Toranomon Hospital
'Department of Internal Medicine, Kitakyushu Municipal Yahata Hospital
ISecond Department of Internal Medicine, Nagasaki University School of Medicine
“Department of Respiratory Medicine, Japanese Red Cross Omori Red Cross Hospital

We evaluated the usefulness of a sputum antigen detection kit for Streptococcus pneumoniae in a rapid diag-
nosis in 166 adult patients (113 males and 53 females) with community-acquired pneumonia who simultaneously
underwent all 4 tests of sputum Gram stain, sputum culture, urinary antigen detection test, and sputum antigen
detection test in 14 sites in Japan. A total of 53 patients (31.9%) were sputum culture-positive for S. preumoniae.
Based on the sputum culture results, the sensitivity for detecting S. pneumoniae was 73.6% in sputum Gram
stain, 62.3% in urinary antigen detection test, and 88.7% in sputum antigen detection test. The sensitivity in the
sputum antigen detection test was significantly higher than that in the urinary antigen detection test in patients
with mild infection (p<<0.03) and in patients whose symptoms started within 2 days before the tests (p<0.03).
Sputum antigen detection tests showed a significantly higher concordance rate than the sputum Gram stain
tests (p<<0.01). These results suggest that the sputum antigen detection kit is useful in the rapid diagnosis of
community-acquired pneumococcal pneumonia in adults.



