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Tsutsugamushi disease and Japanese spotted
fever are representative rickettsioses in Japan, and
are caused by infection with Orientia tsutsugamushi
and Rickettsia japonica, respectively. For molecular-
based diagnosis, conventional PCR assays, which
independently amplify respective rickettsial DNA,
are usually used; however, this approach is time-
consuming. Here, we describe a new duplex real-
time PCR assay for the simultaneous detection of O.

tsutsugamushi and spotted fever group rickettsiae, and

its evaluation using several PCR conditions in 6 public
health laboratories. The detection limit of the assay
was estimated to be 102 copies and the sensitivity
was almost identical to that of 3 conventional
PCR methods. A total of 317 febrile patients were
selected as clinically suspected or confirmed cases of
rickettsioses. The detection efficiency of this assay
for O. tsutsugamushi from blood or skin (eschar)
specimens appeared to be almost the same as that of
the conventional PCR method, even when performed
in different laboratories, whereas the efficiency for
spotted fever group rickettsiae tended to be higher
than that of the 2 traditional double PCR assays. Our
duplex real-time PCR is thus a powerful tool for the
rapid diagnosis of rickettsioses, especially at the acute
stage of infection.
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The Legionella Reference Center in Japan collected
427 Legionella clinical isolates between 2008 and 2016,
including 7 representative isolates from corresponding
outbreaks. The collection included 419 Legionella
pneumophila isolates, of which 372 belonged to
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serogroup 1 (SG1) (87%) and the others belonged to
SG2 to SG15 except for SG7 and SGI11, and 8 isolates
of other Legionella species (Legionella bozemanae,
Legionella dumoffii, Legionella feeleii, Legionella
longbeachae, Legionella londiniensis, and Legionella
rubrilucens). L. pneumophila isolates were genotyped
by sequence-based typing (SBT) and represented
187 sequence types (STs), of which 126 occurred
in a single isolate (index of discrimination of 0.984).
These STs were analyzed using minimum spanning
tree analysis, resulting in the formation of 18 groups.
The pattern of overall ST distribution among L.
pneumophila isolates was diverse. In particular, some
STs were frequently isolated and were suggested to
be related to the infection sources. The major STs
were ST23 (35 isolates), ST120 (20 isolates), and
ST138 (16 isolates). ST23 was the most prevalent and
most causative ST for outbreaks in Japan and Europe.
ST138 has been observed only in Japan, where it has
caused small-scale outbreaks; 81% of those strains
(13 isolates) were suspected or confirmed to infect
humans through bath water sources. On the other
hand, 11 ST23 strains (31%) and 5 ST120 strains
(25%) were suspected or confirmed to infect humans
through bath water. These findings suggest that some
ST strains frequently cause legionellosis in Japan and
are found under different environmental conditions.
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