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The molecular epidemiology of respiratory viruses associated with asthma attacks
A single-center observational study in Japan
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A total of 106 asthma attack patients enrolled in this study in both
inpatient (n=49) and outpatient (n=57) settings. Among these, patients with virus alone (n=39),
virus and bacterial (n=5), and bacterial alone (n=5) were identified. The frequency of
virus-positive patients was significantly higher in inpatients (75.3%, n=33) than in outpatients
(19.3%, n=11). Major VRIs included human rhinovirus (HRV) (n=24), human metapneumovirus (hMPV) (n
9), influenza virus (Inf-V) (n=8), and respiratory syncytial virus (RSV) (n=3) infections with
seasonal variations. HRV-A and HRV-C were the most commonly detected viruses, with wide genetic
divergence on phylogenetic analysis. Asthmatic exacerbations in adults are highly associated with
VRIs such as HRV-A or HRV-C, hMPV, RSV, and Inf-V infections with seasonal variations and genetic
divergence, but similar frequencies of VRIs occurred in asthma attack patients throughout the

seasons.
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Comparison of the clinical characteristics of inpatient and
outpatient asthma attack patients.

Clinical characteristics Inpatients (n=49)  Outpatients (n=57) P

Number of virus- 67.3% (n=233) 19.3% (n=11) <.001
positive cases
Age 51 (36-66.5) 60 (45-76) 074
Sex (MF) 18/31 21/36 1.0
Smoker 10.2% (5/49) 12.3% (7/57) .089
Sp0s 90 (87-92) 97 (95-98) <.001
Sp0, <B88% 40.8% (20/48) 3.5% (2/50) <.001
Body temperature, °C 37.0 (36.6-37.9) 36.7 (36.4-37.1) .054
Wheezes 96% (n=47) 45.6% (n=26) <.001
Severe or serious asthma 49% (h=24) 0.3% (n=3) <.001
attack on Japanese
guideline
Severe attack on ATS/ERS  85.7% (h=42) 40.4% (n=23) <.001
staternent
WBC, x10%/pL 10,400 (6500-14,250) 7600 (6400-12,100) .249
CRP, mg/dL 1.3 (0.5-2.5) 0.7 (0.1-1.2) .198
IgE, IW/mL 284 (122.5-850) 193 (40.3-1087) .881

All data are presented as median (I0R =interquartile range). ATS=American Thoracic Society, CRP =
C-reactive protein, ERS = European thoracic society, lgE=immunoglobulin E, WBC= white blood cell
count.
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Clinical characteristics of virus-positive and negative inpatients.

Clinical characteristics Virus positive Virus negative P
Number of inpatients 17

Age 56 (35-74) 50 (36-63) 667
Sex (WP 12/ 6A1 1.0
Duration of illness, y 5 (20-45) 0 (5.2-22.5) .08
Smoker 7% (2/26) 37. 5% (3/8) 051
Sp0, (%) 9 (87-92) 90 (88-93) M7
Sp0, <88% 48. 4% (15/31) 29.4% (517) .236
Wheezing 93.8% (30/32) 100% (17/17) 537
Severe or serious asthma attack (Japanese guidelines) 37.5% (12/32) 70.6% (1217) .076
Severe attack on ATS/ERS statement 81.3% (26/32) 34.1% (16/17) .397
PaC0, >45Torr 39.1% (9/23) 7.7% (113) 06
PaC0, 39.9 (34.4-48.1) 39.7 (36.2-42.4) 681
Duration of respiratory failure, d 5(2.3-8.0) 3(0.8-6.9 241
Duration of wheezes, d 7 (4.0-10.0) 0 (1.5-10.5) 299
Duration of steroid treatment, d 1(8.0-13.0) 9 (6.0-13.5) .289
Duration of hospital stays, d 0 (7.0-16.0) 0 (4.5-13.0) 243
WBC, »10%mL 10, 500 (7125-13,425) 10, 100 (5500-17,500) 622
Eosinophil (%) 3 (0-4.7) 7 (0.9-15.2) 093
IgE, IW/mL 342 (139-861) 1555 5 (98-801) 439
CRP, mg/dL 1.5 (0.7-2.4) 1.1 (0.2-3.0) 322

All data are presented as median (OR =interquartile range). ATS =American Thoracic Society, CRP=C-reactive protein, ERS=European thoracic society, WBC=white blood cell count.
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Detected pathogens.

Number Inpatient/Outpatient
Virus (n=44) 44 33/11
HRV-A 12 11/1
HRV-B 1 1/0
HRV-C 11 9/2
hMPV 9 6/3
RSVA 2 11
RSVB 1 1/0
Inf-V 8 4/4
Bacteria alone (n=5) 2/3
MSSA 2 0/2
Pseudomonas aeruginosa 1 1/0
Haemophilus influenzae 1 1/0
Moraxella catarmalis 1 0/1
Virus and bacteria (n=5) 4/1
MRSA and hMPV 1 0/1
Streptococcus pneumoniae and HRV-A 1 1/0
H. influenzae and MSSA and HRV-C 1 1/0
P. aeruginosa and Inf-V 1 1/0
MSSA and flu 1 1/0

hMPY=human metapneumovirus, HRV=human rhinovirus, Inf-V=

methicillin-susceptible Staphyococcus aureus, RSV =respiratory syncytial virus.

influenza wvirus, MSSA=
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Figure 1. Seasonal variations of respiratory viruses associated with asthma
attack patients. hMPV=human metapneumovirus, HRV=human rhinovirus,
Inf-V =influenza virus, RSV =respiratory syncytial virus.
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