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Viral-bacterial interaction in the infectious diseases in Otorhinolaryngology

Muneki HOTOMI and Noboru YAMANAKA
Department of Otolaryngology-Head and Neck Surgery, Wakayama Medical University,

Wakayama, Japan

Most of the upper respiratory infections (URIs) develop subsequently after acute viral
infections. Although various studies evaluated the involvement of bacterial infection in the
infectious diseases in Otorhinolaryngology, there are less studies about the viral-bacterial
interactions.

1. Prevalence of virus in the infectious diseases in Otorhinolaryngology
Viruses were identified in about 9.7% of middle ear fluid (MEF) from acute
otitis media (AOM). We found positive correlation between detection of HBoV and
Streptococcus pneumoniae in the MEF. HBoV may worsen the clinical symptoms
and prolong the clinical outcome of AOM in pediatric population. Viral infection may
prime the secondary bacterial infection in the middle ear and the improvement of AOM
becomes significantly slower.
2. Viral-bacterial interaction
The number of S. pneumoniae adhering to epithelial cells is reported to be increased
after rhinovirus (RV) infections. RV infections are also reported to increase platelet-
activating factor receptor (PAF-R) expression on cultured cells and a specific inhibitor of
the PAF-R decreased the number of S. pneumoniae adhering to the cells. These findings
suggest that viral infection stimulates S. pneumoniae adhesion to airway epithelial cells.

Viral-bacterial interaction is involved in the pathogenesis of URIs.



— 146 —

i L & I

FREBIHEDE L 1F, B ERERICHERL
TRIET DI LD% L, TANVABREDOHKIZTIK
IR R EAEZ 5. FERRIELR Lo L5E
FIEREZFIEL TH S, BB 7 HUWNICHE
BAZRIET D EEZONTVER, 74 VAR
BIIMBE R ET R HBEE LS. L2L,
SR ERLSERRAIRPER, SUEWEERAIC
K& N2 B BIRWGERHESE 2B 53 2 90 AR
YORET T, MGV TdEkE 4 AT
RoNDDIZHRT, YA NVAEESHITIETA
VA &M O ERIFRICBET 2 Wi .

Srll, B BIREWERNEIRIC BT B AT 7 i
THHRMPHREZHROIC, TANVAEGEOMS.
L DT TA VA EMEDOHERRIC OV TR,

1. ARPERICETZIVAIADOESE

BUPERICBIT B AV ZAEGROBEIIONT
3 BRAGEENRESNTEY, SHEREDH LV
PUEMRIIC XY, 8~ 24% D HEFHW I VA
WADPKH SN ZEPMEENTNELLD, ERK
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Tablel Prevalence of various respiratory viruses

in acute otitis media  (xr@k2) X v %)

RS paranfluenza mfluenza entero  adeno Al children
virus virus vius  vius virus (n=456)
(n=65) (1=29)  (n=24) (n=27) (n=23)

Age

Mean 14 13 27 10 12 14

range 379 6-63 675 239 238 2-89

Duration after 3 3 2 2 4 3

onset (days)

Detection of viruses

Virus positive 65 29 24 27 23 159
Nasopharyngeal secretions 29 20 19 26 19 138

culture 18 20 18 26 15 122

antigen 23 10 14 ANA 9 56
Middie car fluids 48(74%)  15(52%) 10(42%) 3(11%) 1(4%) 88(55%)

culture 12 15 10 3 1 54

antigen 41 NA NA NA NA 41
Serological 26 10 11 NA 8 5

Table2 Viral and bacterial interaction in acute
otitis media.

No. of Bacteira  BacteriatVirus ~ Virus Negative

patients n % n_% n_ % n_%
Chonmartree et al 84 54 64 15 18 2 2 13 15
Chonmatree et al 58 32 55 1119 0 0 15 26
Heikkinen et al 456 256 56 58 13 17 4 125 27
Canafax et-al 30 11 37 6 20 6 20 7 23
Chonmaitree et al 80 39 49 14 19 8 10 19 24
total 708 392 55 104 15 33 S 179 25

2. JAINAEHEDREBREEIEFELOR
PRAZB

B HROBERGE~D 7 4 VA B X O
BIEDOHGIZOWTIE, PEEEED 5 VI 5IH
XD oA NVZAH D ITHBEBRE SN h o7
SEB D 89%, 7 A4 IV A B & 72 dE B
D) 60 ~ 100% DIE B T B B 4L B R A% 8
WRIFCh o7z, —F, PHEEED 5\ IL5RRE
WX Y 7 4V 2B X OHIE A S 7B OF
49 ~54% Ti¥, BEPFHEOEBEREBIZART
HHERESNTYS (Table3)* 9.
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Table 3 Clinical outcomes of acute otitis media
according to viral and/or bacterial infections.

(3CHk4) 5) & b Seim)

Clinical outcomes

Pathogens Virus positive
m mn nasopharyngeal secretions Good Poor
middle ear fluids by n_ % n %
34 89% 4 11%
- + 11 100% 0 0%
Virus + 6 60% 4 40%
Bacteria 44 65% 24 35%
Bacteria + 18 46% 21 54%
Virus+Bacteria + 22 51% 21 49%

Poor clinical outcomes: not improved on day 3~5 after treatment/Fault bacteral eradication on day 9~12
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Fig.1 Clinical outcomes of acute otitis media
according to the presence of hBoV.
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Fig.2 Effects of the PAF-R inhibitor and PAF on
rhinovirus infection induced adherence of S.
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Fig. 3 Effects of antibody to ICAM-1 on rhinovirus
infection induced adherence of S. pneumoniae
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Fig. 4 Adherence of S. pneumoniae to cultured
human cells after influenza virus infections
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neuraminidase FHEZEIC XYl 2$BRE O L B Rlg~o
RSN L L2 @B L Twa (Figd)®.
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