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Comparison of Detection Methods for Bordetella pertussis,
in an Epidemic Area: A Retrospective Study

Shuji YOSHINO, Kimiko KAWANO, Mariko KUROGI, Yuko OHURA,
Akira IWAKIRI, Tohru YAMADA, Hiroe FUKAE, Takeshi HORITA

From 2010 to 2011, a pertussis outbreak occurred in the northern part of Miyazaki Prefecture.

In this study, we retrospectively investigated 65 patients aged 2 to 63 years inclusive who had been

coughing for 14 days or more. The median age of case patients was 14 years (mean, 20 years).

Sixty-five nasopharyngeal specimens were used to compare B. pertussis detection by culture,
IS481-PCR, and loop-mediated isothermal amplification (LAMP) assay. A total of 29 (44.6%)
specimens were positive by one or more tests. Of these, 15 were positive by all three tests, 23 were
positive by IS487-PCR and LAMP, and 6 were positive by LAMP only. All culture-positive specimens
were also positive with the IS487-PCR and LAMP assay. These patients had received 3 or 4 doses

(mean, 3.9 doses) of pertussis-containing vaccine. The results suggest that these patients may be B.

pertussis reservoirs from which transmission may occur to infants.

Culture is the “gold standard” for laboratory diagnosis of pertussis. However, many factors have

an influence on the sensitivity of culture. In general, isolation rate of B. pertussis decrease when

transport takes longer than 48 hours. However, we were able to isolate B. pertussis after 4 days or

more (mean, 4.8 days) of storage in the cyclodextrin liquid medium incubated at 4°C.
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Table 1 Results of LAMP, IS481-PCR, and culture for detection of B. pertussis

Rgs.u 1t by Mean
(positive rate) No. of
i Specimen
atients
LAMP PCR  Culture 1() 65 Agelyn) gfiZf storage DTP T
(44.6) (35.4) (23.1) n=65 gey time vaccination
onset
(days)
(+) (+) (+) 15 15.8 8.5 4.82 3.5 19.02
(=) Cp) (=) 21.1 10.0 5.4 4.0 25.33
(+) (=) (=) 10.8 6.0 2.3 3.8 29.68
Positive subtotal 29 16.2 8.3 4.4 3.9 22.97
(=) () (—) 36 23.1 15.3 4.3 - -
aLLongest period: 12day, "Thresholds time values of the LAMP assay
Table 2 Comparison of different detection methods in three age groups
No. of total positive specimens (%) Mean
Age groups Days Specimgn
LAMP PCR Culture Age(yr)  after storage time
onset (days)
2iij§grs 15 (65.2) 11 (47.8) 7(30.4) 9.9 9.3 4.6
13‘;52 Do 11(50.0) 8(36.4) 7(31.8) 14.1 10.4 2.9
IBfiyﬁ‘rS 3(15.0) 3(15.0) 1(5.0) 38.2 17.7 5.7
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Fig 1 Dendrogram of PFGE patterns digested with Xbal and Spel

Dendrogram created using UPGMA clustering of Dice coefficient values.
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Similarity matrix based on band-matching analysis, optimization and tolerance
settings of 1.2%. (A: Outbreak cases, B: Sporadic cases)
For comparison, Tohama strain was used as a reference strain.
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