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Abstract: The present paper aims to understand the viral etiology in patients with acute respiratory tract
infections (ARTIs) in Shanghai area during 2009-2010 and to explore the respiratory viral spectrum under
the background of 2009 A(HIN1) influenza outbreak worldwide. A total of 2005 nasopharyngeal swab and
39 lavage fluid specimens from 2044 patients were analyzed by nested multiplex reverse transcriptase-
polymerase chain reaction ( RT-PCR) and real-time quantitative RT-PCR for detection of common
respiratory viruses, including adenovirus (ADV), parainfluenza virus (PIV), influenza virus A (FluA),
influenza virus B (FluB). picornavirus, respiratory syncytial virus (RSV)., human metapneumovirus
(hMPV), coronavirus (CoV), and human Boca virus (HBoV). The results showed that 656 out of 2044
specimens (32. 09%) were positive for one or more viruses, 52 specimens were positive for two viruses.
FIuA (13.36%) was the dominant agent detected, followed by picornavirus (10.23%), FluB (4.84%),
ADV (1.96%), PIV (1.76%), RSV (1.32%), CoV (0.59%), hMPV (0.39%), and HBoV (0.20%).
The viral detection rates changed regularly within the two-year study period. The peak detection rate
occurred in November and the lowest rate occurred in May within the two-year study period. The viral
detection rate during May to September in 2009 was significantly higher than the rate during the same period
in 2010 (32.02% vs 15.38% , P<C0.05). Additionally, during October 2009 to January 2010, all FluA-
positive specimens were 2009 A (HIN1) influenza virus and the frequencies (ratios) of 2009 A (HIN1)
influenza virus in FIuA positive-specimens were 90.91% (20/22), 75.00% (15/20), 48.00% (12/25) and
56.25% (18/32) in June, July, August, and September in 2009, respectively. The frequency of upper
respiratory tract infections (URTIs) or lower respiratory tract infections (LRTIs) caused by H3NZ or 2009
A(HIN1) influenza virus was similar (URTI, 85.29% vs 76.61% ; LRTI, 14.71% vs 23.39% ; P=>0.05).
Viral detection rate was also related to age. In patients aged 0-4 years and 5-14 years, viral detection rates
were higher than those in other groups. Picornavirus was the most commonly detected viral agent in patients
aged 0-4 years and =65 years, followed by FluA. However. FluA was the dominant virus in other groups.
Of all the co-infection cases. children less than 15 years of age accounted for 50% (26/52). Forty-four
patients (84. 62%) were infected with picornavirus combined with other respiratory viruses. Our study
suggests that FluA was the most common respiratory virus in ARTI in Shanghai area during 2009-2010. 2009
A(CHIN1) influenza virus becomes the dominant FluA subtype during 2009 outbreak. Picornavirus is the
most common pathogen in co-infection cases. Particular attention should be paid to monitoring of

respiratory virus and exploring the clinical significance and biological properties of picornavirus.
Key words: Acute respiratory tract infection; Viral etiology; Influenza virus
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Tab. 1 Detection rate of respiratory virus in ARTI patients in
Shanghai area during 2009-2010

Number of virus-positive patients (%)

Virus
URTI LRTI Total
FluA 222(19.09) 51(5.79) 273 (13.36)
FluB 79(6.79) 2002.27) 99 (4.84)
RSV 11(0.95) 16 (1.84) 27 (1.32)
ADV 31(2.67) 9 (1.02) 40 (1.96)
Picornavirus 165 (14.19) 44 (4.99) 209 (10.23)
PIV 29(2.49) 7 (0.79) 36 (1.76)
HBoV 2(0.17) 2 (0.23) 4 (0.20)
CoV 10(0.86) 2 (0.23) 12 (0.59)
hMPV 3(0.26) 5(0.57) 8 (0.39)
Total 552(47.46) 156 (17.71) 708 (34.64)
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Fig. 1 Detection rate of respiratory virus in different months
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Fig. 2 Detection rate of respiratory virus at different ages
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Tab. 2 Detection rate of respiratory virus in ARTI patients at different ages in Shanghai during 2009-2010

Number of patients at different ages (%)

Virus
0-4 5-14 15-49 50-64 =65
FluA 33(14.47) 57(23.75) 151(14.15) 25(10.08) 7(2.68)
FluB 7(3.07) 24(10.00) 46(4.31) 12(4.84) 10(3.83)
RSV 13(5.70) 4(1.67) 8(0.75) 1¢0.40) 1¢0.38)
ADV 14(6.14) 8(3.33) 13(1.22) 3(1.2D) 200.77)
Picornavirus 58(25.44) 37(15.42) 81(7.59) 4(1.61) 29(11.1D)
PIV 13(5.70) 2(0.83) 15(1.41) 3(1.21) 3(1.15)
HBoV 0 0 4(0.37) 0 0
CoV 0 2(0.83) 4(0.37) 4(1.61) 200.77)
hMPV 2(0.88) 1€0.42) 3(0.28) 1¢0.40) 1¢0.38)
Total 140(61.40) 135(56. 25) 325(30.46) 53(21.37) 55(21.07)
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Tab. 3 Detection rate of different influenza A virus subtypes in URTI and LRTI patients in Shanghai area during 2009-2010

H3N2 2009 HIN1
Month
Total URTI LRTI Total URTI LRTI
Jun. 2009 2 2 0 20 16 4
Jul. 2009 5 5 0 15 13 2
Aug. 2009 13 11 2 12 10 2
Sep. 2009 14 11 3 18 12 6
Oct. 2009 0 0 0 30 23 7
Nov. 2009 0 0 0 56 48 8
Dec. 2009 0 0 0 57 37 20
Jan. 2010 0 0 0 10 8 2
Total (%) 34 29(85.29) 5(14.7D) 218 167(76.61) 51(23.39)
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