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Fig.1 Example of dual positive reactions for influenza virus type A and type B with
the rapid diagnostic kit (ESPLINE Influenza A&B-N)
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Fig. 2 Results of influenza virus type-specific RT-
PCR
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Table 1 Profile of 15 suspected cases of co-infection by influenza virus type A and type B and results of the rapid diagnostic test and virological tests

X Geographic Results of RT-PCR Results of virus isolation
No. of Age Date of Duration of Date of . . Code name of
Patient Sex (Yr, mo) fever onset fever (day) specimen collection specimen area of specimen the influenza virus isolated
! ) v collection B A(H3) A(H1) B A(H3N2)  A(HIND) o
1 F 2Y, 7™M 20-Feb 3 21-Feb Nasal aspirate ~ Fuchu-cho, + - - + - - B/Hiroshima/301/05
Hiroshima Pref.
2 F 7Y, 5M 21-Feb 3 22-Feb Nasal swab Kumagaya-city, + + - + + - B/Hiroshima/302/05
Saitama Pref. A/Hiroshima/101/05 (H3N2)
3 F 6Y, OM 24-Feb =2 25-Feb Nasal swab Nonoichi-cho, + + - not done
Ishikawa Pref.
4 M 2Y, 6M 22-Feb 2 22-Feb Nasal aspirate ~ Zama-city, + + - + + - B/Hiroshima/303/05
Kanagawa Pref. A/Hiroshima/102/05 (H3N2)
5 M 2Y, 9M 28-Feb 3 28-Feb Nasal aspirate  Kaita-cho, + + - + + - B/Hiroshima/306/05
Hirosima Pref. A/Hiroshima/104/05 (H3N2)
6 M 2Y, 5M 1-Mar 1 2-Mar Nasal aspirate ~ Kumagaya-city, + + - not done
Saitama Pref.
7 M 8Y, 0M 1-Mar 3 2-Mar Nasal aspirate ~ Syunan-city, + + - + + - B/Hirsohima/308/05
Yamaguchi Pref. A/Hiroshima/106/05 (H3N2)
8 F 5Y, 10M 23-Feb =1 23-Feb Nasal swab Nonoichi-cho, + + - not done
Ishikawa Pref-
9 M 4Y, 0M 6-Mar 2 7-Mar Nasal swab Niigata-city, + + - not done
Niigata Pref.
10 F 5Y, 4M 7-Mar 2 8-Mar Nasal aspirate ~ Karatsu-city, + + - + + - B/Hiroashima/309/05
Saga Pref. A/Hiroshima/107/05 (H3N2)
11 M 6Y, 7TM 22-Mar 3 23-Feb Nasal swab Ageo-city, + + - + + - B/Hiroshima/304/05
Saitama Pref. A/Hiroshima/103/05 (H3N2)
12 F 6Y, 5M 25-Mar 2 25-Feb Nasal swab Ageo-city, + - - + - - B/Hiroshima/305/05
Saitama Pref.
13 F 6Y, 9M 28-Feb =2 28-Feb Nasal aspirate ~ Yamabe-cho, + - + + - + B/Hiroshima/307/05
Yamagata Pref. A/Hiroshima/105/05 (HIN1)
14 F 2Y, 7™M 13-Mar 2 15-Mar Nasal swab Hirsohima-city, - - - - - -
Hiroshima Pref.
15 M 1Y, 5M 25-Feb 2 26-Feb Nasal aspirate ~ Toyama-city, - - - - - -

Toyama Pref.

(R EORD IV LA TULAY
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Table 2 Results of hemagglutination inhibition (HI) testing of the influenza isolates

Standard reference antisera for the influenza viruses in the 2004/05 influenza season

Code name of Passage
the influenza virus isolated history A/New Caledonia/20/99  A/Moscow/13/98 A/Wyoming/03/2003 B/Johannesburg/5/99 B/Brisbane/32/2002
(HIN1) (1:160)2 (HIN1) (1:1,280) (H3N2) (1:1,280) (1:1,280) (1:1,280)
B/Hiroshima/07/05b MDCK-1¢ <10 <10 <10 320 <10
A/Hiroshima/01/05 (HIN1)b MDCK-1 320 40 <10 <10 <10
A/Hiroshima/29/05 (H3N2) b MDCK-2 <10 <10 160 <10 <10
B/Hiroshima/301/05 MDCK-3 <10 <10 <10 320 < 10
B/Hiroshima/302/05 MDCK-2 <10 <10 <10 320 <10
B/Hiroshima/303/05 MDCK-4 <10 <10 <10 640 < 10
B/Hiroshima/306/05 MDCK-4 <10 <10 <10 320 <10
B/Hiroshima/308/05 MDCK-3 < 10 <10 <10 320 < 10
B/Hiroshima/309/05 MDCK-3 <10 <10 <10 320 <10
B/Hiroshima/304/05 MDCK-4 <10 <10 <10 320 < 10
B/Hiroshima/305/05 MDCK-3 <10 <10 <10 160 < 10
B/Hiroshima/307/05 MDCK-4 <10 <10 <10 320 <10
A/Hiroshima/101/05 (H3N2) MDCK-4 <10 <10 640 <10 <10
A/Hiroshima/102/02 (H3N2) MDCK-3 <10 <10 320 <10 <10
A/Hiroshima/104/05 (H3N2) MDCK-4 <10 <10 320 <10 <10
A/Hiroshima/106/05 (H3N2) MDCK-4 <10 <10 320 <10 <10
A/Hiroshima/107/05 (H3N2) MDCK-4 <10 <10 160 <10 <10
A/Hiroshima/103/05 (H3N2) MDCK-4 <10 <10 320 <10 <10
A/Hiroshima/105/05 (HIN1) MDCK-2 320 20 <10 <10 <10

a . The numbers indicate the homologous HI titer

b . Strains isolated from patients infected with a single influenza virus in the 2004/05 influenza season
¢ : Numbers indicate the number of passages in MDCK (+) cells
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Eleven Cases of Co-infection with Influenza Type A and Type B Suspected by Use
of a Rapid Diagnostic Kit and Confirmed by RT-PCR and Virus Isolation

Shinichi TAKAO", Michimaru HARA?, Osamu KAKUTA?, Yukie SHIMAZU",
Masaru KUWAYAMA?, Shinji FUKUDA" & Kazuo MIYAZAKI"
VHiroshima Prefectural Institute of Health and Environment
?Hara Pediatric Clinic
¥Kakuta Clinic

In the 2004/05 influenza season there were epidemics of influenza caused by several types of vi-
ruses (type B and A (H3) viruses, and type B, A (H3), and A (H1) viruses) in many areas of Japan.
In such epidemics a single individual could be co-infected with several influenza viruses. From Feb-
ruary to March in 2005, we examined 15 patients who were positive for influenza type A and B vi-
ruses when tested with a rapid diagnostic kit.

The type A (H3) and B influenza virus genes were successfully amplified by RT-PCR in 10 of the
15 patients, confirming that they were co-infected with type A (H3) and B viruses. The type A (H1)
and B virus genes were successfully amplified in another patient, confirming that the patient was co-
infected with type A (H1) and B viruses. By contrast, 2 patients were clearly positive for type A and
B viruses according to the rapid diagnostic kit, but positive for type B virus alone by RT-PCR. No in-
fluenza virus genes were detected by RT-PCR in the remaining 2 patients.

To isolate one type from a mixture of two different types of influenza viruses in a specimen, we
neutralized one of the types with type-specific antiserum, and isolated the other with MDCK (+)
cells. The results obtained by virus isolation were identical to those obtained by RT-PCR. Influenza
viruses corresponding to the results of RT-PCR were isolated from 9 of the 11 patients in which isola-
tion was attempted. No viruses were isolated from the 2 patients in whom no virus genes were de-
tectable by RT-PCR.

Based on these results we concluded that 11 of 15 patients who were positive for type A and B
viruses according to the rapid diagnostic kit were co-infected with type A (H3) or A (H1) and B virus.

When several types of influenza viruses are prevalent, as in the 2004/05 influenza season, the
possibility of a patient being co-infected with more than one type of influenza virus should be consid-
ered.



