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Microbiological Study on Patients with Acute Upper Respiratory Tract Inflammation,
Using an RV 16 Detection Kit and a Bacteria Test

Shigenori Matsubara'*, Hiroshige Mikamo® and Yuka Yamagishi®

! Matsubara ORL Clinic
? Microbiological Laboratory, Department of Infection Control and Prevention, Aichi Medical University

Abstract: We report here that we could simultaneously detect many species of viruses (adenovirus, influ-
enza virus, parainfluenza virus, rhinovirus, respiratory syncytial (RS) virus, bocavirus, metapneumovirus,
coronavirus and enterovirus) among a total of 242 patients (121 males and 121 females; 4 of these patients
were tested twice to make samples) with acute upper respiratory tract inflammation who visited our hospital
between January 2015 and March 2015, by using RV 16 detection kit (Anyplex™ II RV16 detection kit, See-
gene, South Korea) based on real-time PCR system. The mean age for these patients was 16.5 years, with
a range of 4 months to 90 years. Nasopharyngeal samples from all of the patients were used for virus tests,
and nasopharyngeal samples from patients suspected to have bacterial infection were used for bacteria tests.
Virus speciemens were refrigerated and sent to Microbiological Laboratory, Department of Infection Control
and Prevention, Aichi Medical University for analysis.

Only viruses were detected in 153 patients (63%), viruses and bacteria were detected in 63 patients (26%),
only bacteria were detected in 14 patients (6%), and neither viruses nor bacteria was detected in 12 patients
(5%). The number of virus species detected per patient ranged from zero to six, 1.9 species on average.
Adenovirus was the most frequently detected virus, followed by coronavirus, rhinovirus, metapneumovirus,
and bocavirus. Adnovirus, coronavirus and influenza virus were commonly detected in January, metapneu-
movirus was frequently detected in February and March, and rhinovirus and bocavirus were common in
March. Among the 242 patients, there were 18 patients with acute otitis media, 15 with exudative otitis
media, 42 with acute rhinosinusitis and 14 with acute nasopharyngitis. Adnovirus, coronavirus, rhinovirus
and metapneumovirus were often detected in patients with acute otitis media and those with exudative otitis
media. In addition to these viruses, bocavirus was also frequently detected in patients with acute rhinosinus-
itis. Haemophilus influenzae or Moraxella catarrhalis and Adenovirus, rhinovirus, bocavirus, metapneumo-
virus, or coronavirus has been concurrently detected at a rate of 50% or more in patients with acute otitis
media, exudative otitis media, acute rhinosisusitis and acute nasopharyngitis. Streptococcus pneumoniae and
metapneumovirus or coronavirus has been concurrently detected in many cases.

We consider that testing for detecting viruses causing upper respiratory tract infection will be useful for
understanding the pathological condition of each patient, infection control in the community and detected
causal microorganisms in patients with increasing severity of illness, if such testing is routinely performed
in the future.
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Fig. 1 Number of patients by age.
Patients in the age groups of 1 to 2 years, 15
to 44 years and 65 to 69 years were more than
those in the other age groups.
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AR TEBHER AR e RS i R Ue.
BREMARETRZT AN k% -70°C TRE L
Milsam U GRAFRY 20 0~), F OB G
(MU 1RERD, PCR KIS (MUK 3.5KF#ED Z217-
1D Uiz, ANV ABREBREMICITo 2.

Anyplex I & v I I3 tagging oligonucleotide cleavage
and extension £ i i< £ 3 < multiplex real-time PCR
TweAETHOT—T 1« THAEH & OHEIIE L
UCHEM Uz, Ay ik 16 FEEHO PR AR HE Y 1
NV ARERMHF Y FTH O, #lEEB & Adenovirus
(AdV: 75 /7 A4 IVA), Influenza A (FluA: AR
A7V Y), InfluenzaB (FluB:BEL 7V
I.>%), Parainfluenza 1 (PIV1: 183542 7).
'), Parainfluenza 2 (PIV2: 2885 47T
>Y), Parainfluenza 3 (PIV3 : 38,85 7> 7))V
%), Parainfluenza 4 (PIV4: 4BIRRS A 7)Y
), RhinovirusA/B/C (HRV : < 1 / 7 A )V A A/B/
C), Respiratory syncytial virus A (RSVA : RS 7 1 JU
Z AT, Respiratory syncytial virus B (RSVB : RS 7
A VA BH), Bocavirus1/2/3/4 (HBoV : A1)l
Z 1/2/3/4), Metapneumovirus (hMPV : X % = 2 —
£ A1)V A), Coronavirus229E (229E : 21w 1
JVA 229E), CoronavirusNL63 (NL63 : a7 w71 )b
ANL63), CoronavirusOC43 (OC43 : 217 A LA
0C43), Enterovirus (HEV : T 70U AJIVA) TH
% (Table 1). BREL 50 I¥—TH5.

Anyplex I & v b OMEEZANRZ B TRIKRIC,
250 Bl 200 Filic, FERENTVBRIATZVAIIVA

ToEZEIF Y FEHWTEEEY» SBREZITo . A
VINWEFTANVAFY MEA LS T—AFlu (B
Rt zy v R), 7F/IANVREA LS =R
77/ RS E T ), RS T ANWRIGA LS Si—
R®ST RSV (B L L EABARK), e b ARZa—
ETANAETF v Y hMPV (Meiji Seika 7 7 L £k
Asr) THA.

2.2 W&

SR DR L TR 2 RSt T X7 — )by
WML, BEEC K3 AES K USEHIRZE R 2
Lz, MEREZ2EPER, BlHEHER, &
@%ﬁ”%ﬂ’ik, B BRI R S EE, 2 FIEEE

ERW LR 9L fAlicTT > T2,

3.8 B

3.1 BmHmEH (Fig.2)

Bt AR Tk D )0 A B HY AR A 153 £
(63%), WA VAL HMERIGID 63 ] (26%), HMIE
BRI 14 B (6%), W& L BICRHELED-
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Table 1 Viral measurement items

Set A

Adenovirus (Adv : 77/ A IVRA)

Set B

IRespiratory syncytial virus A (RSVA 1 RS WA )LZA AR

Influenza A (Flu A : AL T )b )

Respiratory syncytial virus B (RSVB : RS )L A B i)

InfluenzaB (FluB : BRA 27 )V ¥

Bocavirus 1/2/3/4 (HBoV : RA Y1 IVA 1/2/3/4)

Parainfluenza 1 (PIV1 : 1 8854 2 7))V 1)

Metapneumovirus (hAMPV @ A X —a —ET AV X)

Parainfluenza 2 (PIV2 : 2 EE/\”??.‘/ TIWLY) Coronavirus229E (229E : a1} 1 VA 229E)
Parainfluenza 3 (PIV3 : 3BURS A7) %) CoronavirusNL63 (NL63 : 1135 1 )L X NL63)
Parainfluenza 4 (PIV4 : 4 BURS A 2 7 )LV ¥) CoronavirusOC43 (0C43 : a1aF 1 LA 0C43)

Rhinovirus A/B/C (HRV : S /1A VX A/B/C)

Enterovirus (HEV : T 5717 A JVA)
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Fig. 2 Detected microorganisms.
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Fig. 3 Species of viruses detected and number of pa-
tients.
The majority of patients had only one species
isolated. As many as 1.9 species per patients was
detected on average.
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Fig. 4 Detected viruses.
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The most frequently detected virsus was Ady,
followed by HRV, MPV, HBoV, OC43 and NL63.
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Fig.5 Detected viruses by month.
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Adv and FluA were predominant in January,
AdV, MPV and NL43 in February, and HRY, AdV,

HBoV and MPV in March.

0C43) 43 ffl, FluA (A B 1

NL63 (2 )L ANL63) 41 & Hiviz.

V7T ) 41 4,

EN:II

WY VAT, 1 Hicld AdV, 0C43, FluA &<,
2 Hicld AdV, hMPV, NL63 A% <, 3 HiCi{Z HRV,

AdV, HBoV, hMPV H&h -7z,
3.4 NS
MEE 77 G 131 ¥ & Tz,

ANERIX, Fig.6

IR T K9 ICfABRE 23 ¥k (Penicillin susceptible S.

preumoniae .

resistant S. prneumoniae :

PSSP 19 #k, Penicillin intermediately
PISP4¥K), A V7NV VP

57 #& (B-lactamase non-producing ampicillin susceptible
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Fig. 6 Breakdowns of 131 strains detected by 77 patients.
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Fig. 7 Acute otitis media.
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Fig. 8 Acute otitis media primary causative organism.
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H. influenzae . BLNAS 16 #£, B-lactamase producing
ampicillin susceptible H. influenzae : BLPAR 8 #%,
B-lactamase non-producing ampicillin resistant H. influ-
enzae . BLNAR 32 #k, p-lactamase producing ampicillin/
clavulnate resistant H. influenzae : BLPACR 1 #£), €
FOET - AXT—1) A 38K, TAERE 5 M, O
8H¥ETH - Tz,

3.5 AMPER (184 OmHEMED

SHHEROER DB S CRBMAEY 2 Fg. 7,
BIRT. TR 1IRICE—7 2Dz, HmbmE
YICiE o AV AEMMN 2 6] 11%), VA &S
ORRDY 14 Bl (78%) , Ml HAAY 2 K] (11%) TH Y,
mE eI Uk o 7eflid a7z, LIV AT
& AdV, NL63, HRV, hMPV hZM» - 7. RSVA % 3
Bhck Uiz, ME TR Z 78k, > 7b>m
VHHEE 128, €TV ET - AET—) A% 10 B
L.

SHFERI8HICDE, ZRENDY A VAR
HENIERIR E, FRCHE (HRERE, > 7
IUVHE, BI85 - AExI—1VR) BTN
JEBEE Tz (Table 2). KFXZFNFNOMED
MHZBH 50% L L TH B LZmd. HBoV, hMPV
AR E NIRRT RERE, 7V YE, €
T8 hE5T—) AOMEFEIZVTNE 50%
LLETHO, 0C43 KR E NIzRHTITIREKE, €
FI%T - AR T— AOBHSHEE 50% 2 E, AdY]
RSAV WM NI A 7V YHE, €97
YT e HET—1) AOMEHEIL 50%L4 |, HRV A
M ENRHCIE A Y 7V PR OB ILEER
50% L4 1, NC43 B ENTRICEZES 78T A
25 —1) AOMBHSEEE 50% A ETH - Te.

3.6 BHMEPER (54D ORHEHMLEY

BHEFAERIZNGBHEPERZHET A R I A
2015 £ERR ? icfiew, TERIcELME <, hEREICH
xS0 LHIEORRN E & 50, SERIERERYT
EHEHBPRAOEVED] L L. BHERER
DEwT A, MIEMAEY % Fig. 9 X U Fig. 10 1R
9. ERTRAERER EERRIC 1 RICE—27 238D
Te. MHEBAEY TR AIVAEIA 2 ] (13%),
AIVA L MBEOMID 13 61 (87%), MEHIM, Wik
i & ST Lish o eflidizm-7z. AIVAT
& Adv, HRV, hMPV H%& o7z, RSVA % 2 flickk
HiL7z, MECTRIEEREZ 2%, (VT IVT Y TE
128, BTV T o AXT—U A%k 9B L.

BHEEHRER 15 HcDE, TNENDYAIVAD
RIBENTEGIB L, FRACHIE (WZEREE, 27
WIVHHE, 5785 - HhXI—1)RX) HMEh
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Table 2 A number of cases in which some bacteria and virus have been concurrently detected
from 18 patients with acute otitis media

i Jii S BRI A VI IVTVYH ESOET - AES—VUX
Adv 9 3 6 6
FluA 0 0 0 0
HRV 5 0 4 2
RSVA 3 1 2 3
HBoV 1 1 i 1
'MPV 5 4 4 3
NC63 6 2 2 3
0C43 2 2 0 2

The bold type shows the detection rate of the bacteria which is 50% or more.

A

DI

Aol 1y

O = N W H U~ W
OFF il
15%
255 |-
35%
==+
=
55-50%% |
60-645% [
695% |
7485 [
75-79% |
84 |
8955 [
0FELE
o N~ F (=] =] 8

1
1D OO W Q @ N A (b @ = & o BN
ermee P T @ .39:;:5-\ & & @é,bmq SEETE
[v1r208 13% | 1o BB
12
10
B AILADH 8
N AR+ .
O $AE D&

2 ST
RN
S — N (o |
| onatsim 87%| TR {UINTLFE TS5 NEFUR
Fig. 9 Exudative otitis media. Fig. 10 Exudative otitis media primary causative organ-
Age distribution and primary causative organism. ism.

Table 3 A number of cases in which some bacteria and virus have been concurrently detected
from 15 patients with exdative otitis media

Bk TR R AVINVEVHE | 5785 - HEI-UX
Adv 10 1 8 5
FluA 1 0 1 1
HRV 8 0 7 6
RSVA 2 0 1 1
HBoV 4 1 4 4
MPV 7 1 6 4
NC63 3 0 3 2
0C43 1 1 1 1

The bold type shows the detection rate of the bacteria which is 50% or more.

TETERIE R Tz (Table 3). Bl 1 B &Pl BT A I IVI Y, £ 785 « hExT—1)
DO, 0C43 BT NFZEHIEIIRBRE, > 7V 2O ZFNFN50% L ETH - 7=
IUYHE, TS5 - hRxS5—1) ABMHEE N, 3.7 AMSRISEEA 4246) OREMEY

AdV, FluA, HRY, RSAV, HBoV, hMPV, NC63 Hi#r i & 1 S ERIEFER OFRSm, BHWAEY# Fig 11
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BXRU Fg 121TRe. FRTE 2%, 20~30 51X,
60 MR ZHLICE—r 28D, MHBEMTE Y A
JVABIRMN 9B (21%), TAINVALME OB 26
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RIRHEZ 138k, A>TV UTER 2Tk, EF7+
T ART—Y A% 16 MR L 7z,
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NIERIBE FRTz (Table 4). AdV, HBoV A& &
NIBITIIRIRERE, 77V yYHE, £57%
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Ho7z. HRV, RVSA, 0C43 B & Mizmficid 1 >
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Fig. 11 Acute rhinosinusitis.

Age distribution and primary causative organism.
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U Fig. 14 1Z7R"3. 4B T 20 mARCHTY, 40 wfCaT
RICE— T 2RO BRHMEY TE Y )V A B
M1 (7%), TAIVAEHIEDD 9 f (64%),
BB 46 29%) THD, WHEBITHINL
Tho Bz, AV ATIENLE3, AdV,
HRV D& h o Tz, ME CRMRREZRLET, 1
VINVIUYEE T, E572T h2I—UR%
3Bk, TAEEZE 5 R L.

2k FIREER O 14 fllcDE, FNFhOTAIVA
MR E NTEGIER L, MIRICHIE (FRIKE,
VINWIVYHE, 508 T c AXT—UR) PR
& NTEFIE R X7z (Table 5). AdV, HBoV, 0C43
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Fig. 12 Acute rhinosinusitis primary causative organism.

Table 4 A number of cases in which some bacteria and virus have been concurrently detected
from 42 patients with acute nasosinusitis

B Al R A VT IVE YT T5ovT  HEIT—VU R
Adv 14 7 12 8
FluA 3 0 2 1
HRV 13 5 9 6
RSVA 1 3 3
HBoV 9 5 7 4
MPV 11 5 5 4
NC63 0 1 1
0C43 7 3 6 5

The bold type shows the detection rate of the bacteria which is 50% or more.
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Fig. 13 Acute nasopharyngitis.
Age distribution and primary causative organism
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Fig. 14 Acute nasopharyngitis primary causative organ-
ism.

Table 5 A number of cases in which some bacteria and virus have been concurrently detected
from 18 patients with acute nasopharyngitis

T4 Hli 2$ BR Al A VTV EGIRT - ART—VA
Adv 3 0 2 1
FluA 0 0 0 0
HRV 3 0 0 0
RSVA 0 0 0 0
HBoV 1 0 il 0
MPV 0 0 0 0
NC63 3 0 0 1
0C43 1 0 1 0
The bold type shows the detection rate of the bacteria which is 50% or more.
DR E NIZFFITIE A > TV PR O S I L% =

50% 8L ETH - Tz,
3.9 XFv MOl

200 BIFFTHIREN TV B T A IV AHEBWF v b
T, A VIV ARG 126, 77/
A U AR MBI 6 B, RS AV ARGHEAIE 2 B,
AR Za—T T4 )NVARGEENL 3B HITH -2, »
NG Anyplex I1 v M TR TH - 7z Anyplex 1T
v MK BBERIEZENZF 236, 78 61, 14,
51BITCH -7z, ThxbBH, Anyplex 1 Fv FOTHIRE
NTVEUAIVKERBEZEF v MOHd 5 RE, K
BEEA VY INVI VT IAINVATIREFNEN 100%,
941%, 75/ A IVATIE 100%, 61.6%, RSV
VAT 100%, 93.9%, AXZa—TUAIVATE
100%, 89.2% T - 1z.

4.1 Fv bOERE

200 IR ENTVBA TV TAIVZX,
TFIIAWA, RESTAIWVA, ARZa—FEIA)V
ZRSEZ Sy RN 26 Anyplex 1L 3 Tl
WTH-T Thbb, HlRENTHNETAIVAF Y
MZITd % Anyplex IT 5 FDEEIZWINE 100%
“Cdh—-7z. Anyplex I ¥ & Seeplex® RV12 ACE 1
Hidy b eI L, FESO/BRMELNzETh T
%9, Fz, Seeplex” RV15 ACE #itHF v h &K &{Bh,
BEOEME XUARELEOEEONT EZHELRR Y —
Wickks s P 5, e 7ae—X7
LABEERAWS T v GTAG PR VA
ISV 5 Abbott, KED &M USRAHERERENEN
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T e HEIREENHR U S5N, SARS 2071 )b
A% MERS 210177 1)U RS A i 7 ¥ R SOBSE
DA NBIENTH % 120, RIKREDNHETH 5.
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MEEDLNDIFE TR 2T, MEREOR S
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B 137 OB TRV, HEOBE SN
BHEEICIETE R0 MBS EREZTTY, W)
EERE 2RSS 5. AR, UAIVAERPEEDN
BEGICE, TEBRO Y AMIVAREDN I TE NN
X, XOFEMGRREENTESLEZLNS.

il 2 DT AN ABRBHRTENREDOED X S & H|
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ERIEREEEED SRV Eh3 . anF LIV
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EREFRIN DIRE S L E N5 " SHERIEELT
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Nz, NEOMRAREGUERE O 5% iGN DR E
N, PPESREGYE & BIGRAERD D 0, SEFIC L5k
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CREFRDLLEIND Y. Ak EWEER TiE NL63,
AdV, HRV OHEHZH Tz,

YR TOZMEPER, BHMEPHE, SHERIS
ez, 2t EWEEZ O 91 IO KETTIE, AdV HRY,
HBoV, hMPV, NC63, OC43 B Z {#ithEh, D55
NC43 k& < AdV, HRV, HBoV, hMPV, OC43 #HERI ¢
W, [AIRFIC 50% DL EDIERIT A > 7V VU HE, €
SI%T - hxS5—) R Uk, FREREDREE
BRI ENBERZA Y IV T RHEES 785 -
H 2T —1) I HARD I o7z, hMPY, OC43 i
IR TIE VR TR E N, AMS Y I NRAN
R EAAEF SRR & W EIFERZ AVWT o 1
JV AR ETTV, RS TAINVA, ABLA TV
VT AINWVK, TT ANV R ERBREENT L
LFdeedic, VAR EHEOHEBERIZED
SHEPBERDY A INEES EBRTVE, FELY
&, TOVXEMBEORAERRICONT, 914/941
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