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9. HPV DNA #&&

g2 HRAEZE HPV DNA REDEEE & 3

=d: s

R

R

BNV ATT A T TBBE, TRTT

S B (44 ~ 78%) | & (91 ~ 96%
it R ( 0| & O S mmnE L REEE
N R SKTHS, BOAL—Ty b, FEM, K
VD = (66 ~ 1009
HPVDNABE | & ( 00%) (61 ~96%) | EHEDHY Lon 0 E LTS, BRI

HPV: k& hf¥a—vo A IV A

1. THPV DNA #7472 HC 1] D%#

@ FDA B L TUEM (2002 %) Th-o& FEL
A& h, HHRET 100 HFHLALEOEKT — &
HLICTEENARZTH CIN2 MLEORE
FRAE (RERH 96%) BEHLNTVEY,

@ONA 7V Y FF+r 7 Fr—WICEYNAY
2 2B HPVE#DOHERITH bOT, BHERIT
&R, EMMEOLD, BEFBRE B
723 TEetE) THE &N B,

@ HPV DNA &3 RLU (BENFE) TRah
205, TOMEEBREELEODHOIEICHBIZZ W,

@ fEsREDEHAMAEE D O Mkl & O k1t
WRHIfERZ LBC) LN THHIERRETH S,

® BREMBEZ 1 HEL 9 3,000 ~ 5,000
Mo

2. [7>7U3a7 HPV] OE#

O EWNTIE 2008 F£ICERR I NI/, BE
F—RE S E 0N, HC O EFHELEE
AbNTWV3,

@ PCR (R A —FEBENID) HEICL VA
V2B HPYV BOHEZITO boT, BHER
TERWVW,PCRED D, i EOWERLIEMIE
Bk (250 pl) »HEEPHRETH S, i,
BAED AR ENT OB E D OHENTE
5 (Aada—ER,

@ BRI T D BRI A RE,

@ BEME R 1 |EZ 208 3,000 ~ 5,000
=

(Cmk4 & 9 o)

3. [DUZF vy 7 HPVI OHEH

@ 2009 FEICENTERES L, BRT—Xi3
PEtaicidim ., BT —RIIZEAE R,

@ LAMP (Loop-Mediated Isothemal Amplifi-
cation) ¥ & D EIEENA Y A7 HPV ORH|E
2179,

@ BRI AR T O HIEERTEE,

@ MEMAZIE 1 HEH 2 D #40,000 A,

BHEMEBEgTLE R, FABKRT -4
MBtabs I kHh b, THPVDNA F7 %5 > HC
O B FERAEATY S,

(1) ZEER2RICRET DES

WELEY, FTEHET2HH7 > (HPV DNA
WEX v MofE) TTFESEERO SC junction A
VR SERLI:BDEASA RS AICE
9%, BRED T 2% A v (HPV DNA #
B v MBI Ah, BB Z—CRIET 2
(BB, MELVZ—»53~4HBRICHERE
b5, FRAKRZHEATE-ERT L AR,

(2) LBC niz&

MR L 752 % LBCHDOAE Y VIZA
NT, #0FEFHELZ—CRETE (FE:
LBC EFEIC L > T TERWVEELVH LD THE
RBLHE) o

Il #AAEEZ ASC-US ICX9 D
HPV FZA MI&LB RIT—D

MALR2 T ASC-US LHE S M/ BE oL L
LTk, OHPV T A MEEET 25, @ 64H

RLU (fxf55¢8)
PCR (R Y A5 —CEBERIE)

LBC (W _bAbMiEkiAEz2)
LAMP (Loop-Mediated Isothemal Amplification)
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FSA VAR Y —FIV

Downloaded from www.iyaku-j.com by B4t {#7 on February 1, 2011
Copyright 2011 lyaku(Medicine and Drug) Journal Co., Ltd. All rights reserved.

—335—



LR Vol. 27, No. 2, 2011

BEO b MEOQ-YIMIVABREDOER & K

DIicHifaz 285, @ LEbicarRzra T, 8.7% (95%EEKXM (Cl) : 6.9~ 10.5%)
V— - 22950320075 EMH 5, 2 CIN2+43, 3.9% (95% CI:2.4 ~5.5%) &

BHTITbI/: 22 OBKEBROKER, ASC-  CIN3+»HRIN/ (R3), £ TR, HCID
USOLHED P Y 7 =B THC TREFHL  BREE CIN2+O#IET 93.1% (95% CI: 91.1

&3 HPVDNABE®DASC-US NUF—SDAITFITR

. i)
BED i R BB ii@gg .
B e 5] a2
ﬁﬁ ﬁ b4 ]\ %% E}gﬁ {:—&%{“fﬁ% p %ﬁ% g%{‘?&i P ﬁ@ EIEH;EEE ﬁ'%l’ﬁ%i
0,
A7 (95% CI) (%) | (95% CD) %) | 9% CD | omw o
93.1 62.3 8.7
ASC-US CIN2+| 22 |(91.1~95.1)0.39|60 ~ 100 (57.6 ~67.1){ < 0.001 |37~ 80| = 43.0 (6.9~10.5)
J|HCI |1 pg/mL
M) 7Y CIN3+| 9 95.5 0.94|75~ 100 60.5 <00.01149~701(37.8~48.2) 3.9
(92.7~98.2) (52.9 ~68.2) 24~55)

HPV: & hf¥o—vD A LA, ASC-US : BEAHERRELE, CIN: FESF EEAE, C: FEXE
(k4 & 0 %)

HPV 12& (—)

| oumaa-oFEr | | mroER20An) |

4

| HevisE (12 0A%) or BRI 6 & 2 0AE) |

4 N
b
| owxza-vmr | | emompoes |

1 ERTBEEEREFLRE (ASC-US) OEUIRL
MIMERZ ASC-USICX T2 HPV T A MIL 3 MY 7 —J R bMET S 2010 44 HICHHE B
e ko,
“HPV: B M u—324 VA, CIN: FEEE_EENEES
Ol 12 & v &%)

CI (95% fEH X )
110 (326)
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~95.1%), CIN3+ 7T 95.5% (95% CI: 92.7
~98.2%) Th-olz. EMHTORRBER, BRY
CIN2+TH 7235813 62.3% (95% Cl: 57.6
~67.1%), CIN3+ Th -7 B H 260.5%
(52.9 ~68.2%) TH-olz,

F7-, BIEED @ ThH s HEMBRZEITo127
DDFET, ASC-US /@ Fh L VEBEVER%
BEoEREE LEE0 CIN2+ i BT
s nt, BERZHC I REMES L L
TE 14% @< (b 1.14;95% Cl: 1.08
~1.20), BEEZHC I MREZMN) 7R
FERETH-7 (hFE:0.99;95% Cl: 0.88 ~
1.10) ¥,

UEoER»S, © 0 HPVF A NDEEL
Lo HHRINTVE.Q DREBLIZTINKA
a¥—%{79 L) BRI INVRR &
LR BANRABERTIERRVHENTEE L,
HiREs ASC-USIcX 35 HPVF A Mgk 5 MY
7= bMETS 2010 £ 4 F i HiH R BE
ol (B1), REBFER G TASC-US] &5
HIRETHB . HPV T A MNVEGHDGEEIR/7E
BLiZalRAIE— - BRI LA RBERERE
ML, BEEDBECE 12 VABICHRE 2B
+2, HHETH ASC-US D& HPV 7 2 b
DB BATREME (XA 50% TH -7,

IV —R&ZICHITBHHEES
HPV 52 MR

—RBBICHPV T AN R2EAT2/:0DKRH
BRSNS |E IR TV 5, BT
WD 1 h i HPV & filazs % i L 7- E Rk
HBEOR—ZF A VEROARTFY O ABRAL
1IZRT Y, CIN2+ DR TH -7 4 DOEAFRb
HEAEH 21 OFEL S, ASC-USH (/-1
ASC-US+di%W0iBE & LSIL (BERE EEHNR
Z))THC IoREE R HMIEZ KB L, £ T
13, HC I @B X ASC-US+ % 7243 LSIL+ D#
Az RELD S 33% (95% Cl: 20 ~47%) &
Dotz HC2 DR EEIIMBZ LY bEHKRTE%

9. HPV DNA R&

Eho7z (95% CI: 0.92 ~ 0.98),

HC T &L fifags #prA L7, CIN2+ /203
CIN3+ okl (ASC-US+THY b4 7) BEER
MipEzZoA LD H 46% (95% CI1:0.34 ~ 0.59)
F720335% (95% Cl: 21 ~52%) @<, &
DR 7 %o (95% Cl: 6~7%),
HCI M2 o flifazs %380 L ASC-US L E %1l
BTEMOHEREL AL LGS, CIN2+ F 72
CINS+OHCHOIDRBRE®*ZhZFN6%E IV
4%5|& EF7hs, FEEHPS5% (95% Cl: 4 ~
6%) BEUT% (95% Cl: 5~9%) Fhioiz,

—HOBHBRICHE L THREZBN T2, 70K
12317 5 POBASCAM #Bk (3 29 ~ 56 O EE
ZhENGE L, avbu—VEICEHERS Bk
W) HifTbhiz 8,675 A, M ABICAIERE (fE
Ki%) + HPV ##&E (PCR) »3f7h 417z 8,580 AD
Wb/, HeeHE (BEmPE 54
T, FHRENMZ 724 6.5~8.2F)Th-
Teo ZOFEE, HIEMZO HPV MEHFARTE,
CIN3 ML Lot e fic i LT 1.7 &
DIREZRL LT,

ZOSEBD2T T FRETRREFERER
0.55 fFICHA LTz, £72, a2 M —)L#ET
BOEBE2EHDRERROE—IKEDIC
WL, TABETR65EMED 7 -7 v 7H
ML TCIN2, 3LIRRABCHEEL T,
Teo INHDEERY S, HPV SRR TIXMEBH
[E% SEMEICEETE3a[gEENH L E LT
%,

> RICBT S MER REkR) £ HPV 7 A h
(HC 1) % EAER I IR L 7 bR THRAI D KB
W HRE D 10,456 % (30 ~ 69 &) T, TV
M A—n, 2 hTa X Tirbhilc", Z D%
B, CIN2+DORERRORER, MEZ0A
56.4%, HPV 57 A h D& 97.4% Th o 7zh3, #
fagz & HPV T A b 2R L7 HE 1 100% T
Hol. REEBRFhZFh, 97.3%, 94.3%,
92.5% Th o7z

A2 )7 TRMIERE Gk £ HPV T A b

LSIL (BERT LEMNRE)

(327) 111
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"pantasal 3B ||y 'p17 09 [eudnor (Bnig pue suipaiy)mieA] | Loz 1ybukdon
L10Z 'L Kleruged uo 21} fdE A9 wod FnyjeArmmm wioy papeojumoq

Nf—& G KAL)k

(82¢) 211

R4 CIN2 £7z(3 CIN3 LA EORBICH I B2 —RIEBTO HPV T2 b 31 MBS OERNEE, $EEASHERS I —SORSOEINEE

iEbsrRl LEDSESE 0
HE R 1/ 4 2) fER ki L HE
fee it TR i AR
(95%CID) (95%CI)
HC Il / #ifg&2 (ASC-US+) CIN2+ | 1.29(1.17~1.43) | 0.87 ~2.93 1 0.96 (0.95~0.97) | 0.86~1.10 16
HC I / ##fgse (LSIL+) 1.42 (1.27 ~1.59) | 1.09~2.35 9 0.90 (0.89~0.92) | 0.67 ~1.03 13
HC I / #ifg (ASC-US/LSIL+) 1.33 (1.20 ~ 1.47) | 0.91 ~2.93 1 0.94 (0.92 ~0.98) | 0.67 ~ 1.10 19
PCR/ #if2# (ASC-US+) 1.27 (1.06 ~ 1.53) | 0.75 ~ 3.57 4 0.98 (0.94 ~1.02) | 0.86 ~ 1.08 6
PCR/ #ifaz (LSIL+) 1.61 (0.84 ~3.09) | 0.82 ~5.10 2 0.92 (0.89 ~0.95) | 0.81 ~1.00 3
1
8
3
HC I / #iifaz (ASC-US+) CIN3+ | 1.32 (1.06 ~ 1.64) | 0.97 ~ 2.63 1 0.98 (0.97 ~1.00) | 0.90~1.10 7
HC I / fifa®s (LSIL+) 1.31 (1.13~1.53) | 0.97 ~ 2.32 0 0.94 (0.93~0.96) | 0.85~1.03 7
9
ez (ASC+) & HC I / #lifa# (ASC-US+) | CIN2+ | 1.46 (1.34 ~ 1.59) | 1.06 ~ 2.30 1 0.94 (0.93~0.94) | 0.89~0.96 10
1
ez (ASC+) & HC I / #iffE (ASC-US+) | CIN3+ | 1.35 (1.21 ~1.52) | 1.02 ~2.18 7 0.93 (0.93~0.94) | 0.89~0.95 5
#iME%2 (ASC-US+) & HC I /HC I+ CIN2+ | 1.06 (1.05~1.06) | 1.02 ~ 1.37 1 0.95 (0.94 ~0.96) | 0.81 ~0.99 10
1
iz (ASC-US+) & HC I /HC I+ CIN3+ | 1.04 (1.03~1.05) | 1.02~1.17 7 0.93 (0.91 ~0.95) | 0.81 ~0.99 5
CIN : FESH LEWIES, CIN2+ : CIN ZV—F 2 Bk, CIN3+ : CIN 71—k 3BlE, HPV: b hX¥m—v 4 L2
ASC-US : BETHERRE LR, LSIL  ®ERY ELERRE, C: EEKE
(X#2 & Y HE)

BRI BEOIRE LA ) 0 2—0AN 3 QLS

1102 ‘2 'ON ‘L2 IOA WHaosptis£1)
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(HC ) + LBC % EfERICHE L 7-W9E08,
5 33,364 % (35 ~ 60 %), MM L
TiThhiz® ¥, #iEee kR L HPV 57X b
+ LBC o lb@asithhiz, M (eki) &
LBC @ CIN2+#RDBEEXIZIEREFETH o7,
HPV#E+ LBCH» 56 7560 CIN2+H3F R &
n, FOWERE, Mg ASC-US ML kG 54 f,
HPV#EBE R 730 Th o7, 272, HKE
ASC-US THPV#ERMED 845 filh 5 X R ER
ERRO»H Lo, CIN2+HERDBRER,
HPVF A b Tid97.3%, LBCT X 74.3% T
Holz

—7%, BEER LI VE, HPVF A M TR
93.2%,LBC T 94.3%THh o7z, 35~ 651k
DOLETE, HPV 7 A b DAL & 22 a2
@ERE) LY 5FEVCIN2HOBRHBBEENDH -
7o LBCIZHPV 7 A M %BINT % &, #lilE
ADEEL D b CIN2H R OBRENKE {H.L
T35,

%Z L DEKRABEORERDY S CIN2 DL EDFEK

9. HPV DNA &&

W BMBEEDOLDRE R 48 ~ T8%BRE L &
EINTVWELS, HPV T AM2HAT AL TIZ
12 100%DRBENE LN EY, KEDERARE
LESETIEMBERZ L HPV 57 2 MW e -
1288, BERDZ2VEVBAVREENEERE
3 1/1,000 BETHB LMESI A", HPV
FAMDHIVEDDAY v MIEBRER LT
LI VMRBHBEERETES LD LT
b % HPV BH O H AL REHRT T 2 B ERICH
W3 L, WMEEZE HPV 7 A MW AFEEZE -
7285E, bLFILONS—FF—%BELTH3
FEPHNOBERERZLELZOEVIEENITLHS
Hn, TEFAVOVAE SR (B2) Y,
HPV B CHIERZ DR O ZE DHLY Huic
BMLT, HARTY, A7z —F " BLUOT LA
FIVZ L (POBASCAM) ® OFEOKER T, 1
FERICHBEBZ L HPV THREZS VBT Ik
DREEBTELILERBLTEY, Zhid
W OB LIEBRTIHICEEI AT
5 ,HPV 7 A MicHlifazz 28N L T b EEORE

| R +HPVRE |

.

'

\

iRk mipier | [mmzascus| [ s [wpe
HPV. "~ : HPV * HPV ™
@+ Hey | | @mserey | | BpnER BERE wEgs
GBES® (12 HB%) (12 HhE#%) (DJLRE2 (DIARES

e et
HPV ™ HPV *

@RI+ HPY BTRE
= (DILHE

H2 i+ HPV REHBOEE (2006 ASCCP A RAA RS 1Y)

2006 i & vtz ASCCP (American Society for Colposcopy and Cervical Pathology) 3
RIYAFA RTA kB HMilEE+ HPV BEHAOKRZ H .

HPV: k& h’¥a—<U A LA

(k12 &Y es)
(329) 113
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BEOQ £ MNNEO—VY UMV ABREDER & BRIK

BIREAERELEVD, BEENTHS,

L7chioT, ZEEOEEICH WV TIXASCCP
(American Society for Colposcopy and Cervi-
cal Pathology) D74 RS54 D & 512,
fagshett - HPV Btk DB &I, 778 h iz 2R
Zat— -z eeTIc 1 EBomBELT,
BEEDKTZ<. FORICHARBETH -
ZWEIN—F UBBICRY, BETho7BER
IVRAAE—DONRET S, Tabb, ik
BEBZOIEZLE—BERREEPEL VR L
FZ 50D LHICH L TORERERBEDRE
PRI IEEBEHLTVS,

KETIEHY 30 mM oMz L, HPV &
BifHRZ 2 EE L7156, HPVIREOGHEE L3
HEVICBBELLVTELZDTREVREVI DL
Elhibol, L L, Kaiser g (HV 7+
WV=7) D 2003 FEH 56 5EMOBRBEICL > TE
Bl sh@RETHL L RENI, B8 FH
ANAECERSEBOTEEVAZREICL ST —

iz kL, Ml L HPV 7 A MR 2 22
FHD 6.27%HHPV BT, MR EE T HPV
Bl ol DR EED 3.99% Th o729,

F—u v R7AHEC BT 5 HER B L O HPV
TAMIEL2RBZECTFBRORBRERERD
Dillner ic&k > THEIH TV B, Zhick
L, HPV T H > 7 lh 5 D CIN OFEAIH
BicAuLl, Bz L HPV 7 A M OWE
BEEDHE, 6EEITODLVWIEDOREBKE CINI+D
FEFELIDLH»o72(0.28%) (B3), 2D
RBiE, HPVF A M L 22 X BRAMNRICE
N, WMEZHEPEETH-THELETHEI LY
RNz,

2 FXbLVEICK T 2MEZE L HPV 7 X
Mk 2#72 (2,931 ) OFMZ 1T 72D, %
SRR THERIT o7 'Y, CIN2 M E%2HL
TRBERRBICTRT., ChETOWMNTHESH
TeRABERIBRTH D, HPV T A DB OREETT
EHIRE R 5 RSN,

4,000
<o
8
2‘ 3,000 4
g ——— Cytology + /HPV *
+
9 —--— Cytology — /HPV *
£ 20001 === Cytology + HPV ~
k< —-—-= Cytology — /HPV ~
3
c
(5} o —
T 1,000 e
k= I g

i
0 = T T T T T 1
0 12 24 36 48 60 72
Time since intake testing (months)

B3 RX—=ZASAUTOHBEZSITHPY TR FEEDISD CIN3 DRBHREE

(F—-Ow/y)

a—n 7 HEICHET BB E L OHPY 7 2 M C & 225 6 180 BHR

BHRER,

HPV: b bt H—vm 42, CIN : FEEE LS

(OCHR 17 & eE)

ASCCP (American Society for Colposcopy and Cervical Pathology)

114 (330)
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9. HPV DNA &

£5 bIEOSERLEMEICSITSHEEZELTHPY TR MOBE

BE | REE | BERIGHTE (%) | BERIGHTE (%)
OF )itk 86.0 | 93.6 19.1 99.7
@HPVFAH | 94.0] 91.5 16.1 99.9
® mEMHA 100 | 89.7 14.4 100
HPV: bk h¥O—"TU A4 VX
(EEIFR
1.60 - CIN3 SR
1.40 1 = & & £
120 -~ HPV(-)#ig2(—) n=694
1.00 A —— HPV(H) B2 (—) n=T71
(%) 0.80-
0.60-
0.40
0.20 1
000‘ T T T T T T <>‘—‘“1
0~6 6~12 12~18 18~24 24~30 30~36 36~42 (A)

B4 =254 UTOWMBEHLVHPY FZ bEEERELSO CINS RERER (AF)
ffEs L HPV 7 X MFAT, WHEEERDY 5@ 24 TAMRIREDFREL T,

HPV: & hf¥u—<U 4 VA, CIN: FEEH

EHIC, MBRIEMOBBBEICLY, W2
#ZF = h 5 D CIN2 B X CIN3 DFEAIR
WHHE I Nz, MEZ2BLUCHPV T X bOWH
FHREWFA TR, Z0BO3IEHIC CIN3 PEE
Al ol=flid e d otz (B4), CIN2 iz 24
(0.2%) ERBLIDATH o2,

—7¥, fifEzkElE -HPV 7 2 MBS E, &
WHDR1IETCINSICERLIFERICEED
16%%3 CIN2-3 IR L72Y, COFMREHBRD
WHORBLEFBEOLDTHY, LHET LM
PBIUOHPVTAMHAZEATSILICLY
WP HESY 3~ 5EL RICZET 5 AR
Y, BRETERANYRCENRBVI/RTES
ZERI N,

Lo, bHENCB VT SR - HPV
FAMNFHBRZOEAIC L VREZHEBZET S Z
ENHBRIC R B L BB LTV 5, BEZEREZ

B2 NI

(CHRS & V%)

Z2J 5 IFEBENIC A ORI DRDB,
BEBEB L HRZERICOVT, HRZ0AD
WERZ | TR O A DR TR, HPV
BEHHDOKRZ) O3 D05EDORMAMMRICH
LTHENETVERHCTHEHELL (RE) %,
AEMREZUTICHET 2. O R2WR% 30
RRLAE 60 ARMOLIEL 2, @ BRBEM M
& % 6,600 M, HPV 7 X k% 3,500 H & ¢
%, NMBREFNOH 2 ZFEHEORAP RO v
FT7IMIECHDET S, O BEREDRER
HERE % 100% & ET 5. ® CINT ML
PEEPER INIGE BRE (X B RERER)
CT74a—=7 v 7275 L, REEPLBRFZ
NE2LBIT 2, ® THIREZOADKRE] D5
%, ASC-US LDl RE ThHNIIBERE
»EMmT 5, @ HilaZ L HPV T A I ftRRRE
DF/E, Eb5HBIETHNIEREKRZ I IF

(331) 115
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FHEO £ bNEO~V UM ZBREOER &K

%6 BEHENOHANDE
i mﬁiS& mgigé % + HPV
ﬁj%laijﬁt Diﬁj’ ) ¥3,25d ¥6,382 ¥3,636
3¢%§§%§f&“ 13 (17) 3 0

HPV: b bV —<v AR, CIN: FEEE EENES

%, HPV 7 2 b OZBEOEBE IS 1 FBICER
L, AUERBHATIEERET, MEZBEDS
HRHPV T A ORI LDLLT, BERE
FEMTL, @ ZREVEL VLY OEMKZE
i, lRZOLOBERE T 3,250 [, i
BOADBEMB T 6,382 M, HPV K2

TiL 3,636 HThH -7, Thbb, MEZEER
ZE 1] L9aL, iRZERERZOIAMZ
[0.511Th2H, MipEE-HPV 72 Az
aZAMET0.571E% Y, REMRBICH LU TEHR
FhZEBEMLEZ L,

—%, SEMTCIN2 YUEORENREINS
MERL, WREZRERZOESE 13 A (44T 17
AN, #MBERZEERZOSEE3 A, HPV 72 M
RADBEEIZOANTHB, DX v, HPV fiEHBIC
JOMBREELAA LIS 20AE LT, BBHEE
HEFBHIETIAAMIMICHDEMIZDTH
5, AAMVRAIET, MBTORBLZRY 2L
EIZEDT 50D DTHIE, HPV 5 A -1
WZOEANIERET 2 i,

V. —REEZICHITH HPV FR b
BhfER
CIN2 + D = B\ THIAER & T HPV 7

ADOBEVPABICECZERBELATHS, L
7L, HPVRER B b CfilicZ ez REL T

(O 19 & D)

BO—BEORREEZRLT DO TH L0, Ml
MZL0HEBIRAEAEINRY, BARLBEET
i, SO BRRTCIETTREOBTORE (T
BRbLHPVT AN ##HAL, SHCREEDE
WIRE (ThbbillEg) REZEORB OB
HPV B0 DB THEATRETH S, HPV T
AMBBEWT—RAZ Y —= DRk LTHE
A3 2207 7a—FI2i@30L D 0fEb 5,
HPVDNA 7 vt A ZHEBHNTERBE, 35612
BEOEG CRELZRMETZ, Cokicky, &
LICBN - MEEMEZITA, REROR 2D
B ¥5%, D7z, MlAZEHPVEETH S
5~15%0ZERICTES, ChREDEL
MR DL Y, HMBEZOESEKRE LT
&%, 351, HPV D ASC-US/LSIL ORE
R T-IRBILENE, EOWRBREETH-
THLRETHHARELE L, BB & FFEE
RIT o AR

AR TDI AL —EIERLEET & HPV
TA N (HC 1) 45, DBARBE -FWTRE HITH
LIBHRVD B EHEIN D, MNRER
30 ~ 593 131,746 B ARA T h, BEH
M (X 2000418 ~2007F 12 H O SER T
bolee TOBERBRTIES2OM% 13 FO48C
53T, HPV 7 A 1, #lila#2, VIA (visual inspec-
tion of the cervix with acetic acid) & & 2 %%

VIA (visual inspection of the cervix with acetic acid)

116 (332)
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9. HPV DNA &B&E

Negative

NORMAL
5 -YEAR RECALL

Normal or
Borderline

Positive

 CYTOLOGY
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Short Communication

Serotyping and Multilocus Sequence Typing of
Streptococcus pneumoniae Isolates from the Blood and
Posterior Nares of Japanese Children Prior to the Introduction
of 7-Valent Pneumococcal Conjugate Vaccine

Tomohiro Qishil:2, Akihito Wada?, Bin Chang?, Shinichi Toyabe?, and Makoto Uchiyama!

!Department of Pediatrics and
4Crisis Management Office, Niigata University Medical and Dental Hospital, Niigata 951-8520;
2Department of Pediatrics, Niigata Prefectural Shibata Hospital, Niigata 957-8588; and
3Department of Bacteriology I, National Institute of Infectious Diseases, Tokyo 162-8640, Japan

(Received April 21, 2011. Accepted July 4, 2011)

SUMMARY: In Japan, the 7-valent pneumococcal conjugate vaccine (PCV7) was introduced in 2010.
To assess the effects of PCV7 on invasive pneumococcal infection in children, a population-based
prospective survey has been conducted in 10 prefectures. As a part of the study, blood and nasopharyn-
geal isolates from children admitted to the Shibata Hospital, Niigata Prefecture, were analyzed for de-
termining the serotypes, their susceptibilities to antimicrobial agents, and multilocus sequence types.
Sixteen blood isolates were obtained from October 2007 to December 2009. Sixty-three nasopharyngeal
isolates were obtained from the posterior nares of 118 children with pneumonia from April to Septem-
ber 2008. The coverage rates of the blood and nasopharyngeal isolates for PCV7 were 81.3% and
57.1%, respectively. Although none of these children had received PCV7, serotype 19A isolates were
recovered from 12.5% (2/16) of the blood samples and 12.7% (8/63) of the nasopharyngeal samples.
The sequence type of a nasopharyngeal isolate of serotype 19A was ST320, and the minimum inhibitory
concentration of penicillin G was 4 ug/mL. In addition to the continuous prospective survey of pneu-
mococcal infection, early introduction of the 13-valent conjugate vaccine, in which the 19A conjugate is

included, will be necessary in Japan.

Streptococcus pneumoniae infection is a leading
cause of childhood morbidity. In 2005, the World
Health Organization estimated that pneumococcal dis-
eases caused 1.6 million deaths, including 0.7-1 million
deaths per year in children under 5 years of age (1). The
7-valent pneumococcal conjugate vaccine (PCV7) has
been widely used in USA and other countries; this has
resulted in a dramatic reduction of invasive pneumococ-
cal disease (IPD) in both immunized children (2-10) and
non-immunized adults (2-5)—the ‘‘herd immunity’’ ef-
fect. PCV7 has also reduced hospitalization due to all-
cause pneumonia in children under the age of 2 years in
USA (11). In Japan, PCV7 became available in Febru-
ary 2010. Several surveys on IPD had been conducted in
Japan before the introduction of the vaccine (12-16).
To characterize invasive pneumococcal infection and
respiratory infection/colonization in the same popula-
tion before the introduction of PCV7, we obtained
blood and nasopharyngeal S. pneumoniae isolates from
hospitalized children, and analyzed the serotypes, their
susceptibility to antimicrobial agents, and multilocus se-
quence types.

All pneumococcal isolates were obtained from chil-
dren hospitalized at the Department of Pediatrics,

*Corresponding author: Mailing address: Department of

Pediatrics, Niigata University Medical and Dental
Hospital, Asahimachidori 1-757, Chuo-ku, Niigata
951-8520, Japan. Tel & Fax: + 81-25-227-2222/

+81-25-227-0778, E-mail: 000612@hotmail.com
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Niigata Prefectural Shibata Hospital. This hospital is
the only one in the region that has inpatient wards for
children. The population of Shibata City in 2011 is
102,758, of which 3,835 are children under 5 years of
age. Blood isolates were obtained from October 2007 to
December 2009. Posterior nares swabs were obtained
from 118 children with pneumonia from April to Sep-
tember 2008. Pneumonia was diagnosed by fever,
cough, sputum production, chest radiography examina-
tion, blood cell count, and/or elevation of C-reactive
protein. The pneumococcal isolates were serotyped by
the Quellung reaction with serotype-specific antisera
(Statens Serum Institut, Copenhagen, Denmark) and
factor serum for serotype 6C, which was made in our
laboratory (17). Susceptibilities to antimicrobial agents
were determined by the microbroth dilution method us-
ing Dry Plate (Eiken Chemical Co., Tokyo, Japan), ac-
cording to the Clinical and Laboratory Standards In-
stitute M 100-S18 guidelines (18). Although the penicillin
G susceptibility criteria have changed in M100-S18, the
previous criteria in minimum inhibitory concentration
(MIC) (penicillin-susceptible S. preumoniae [PSSP],
=<0.06 ug/mL; penicillin-intermediate S. pneumoniae
[PISP], 0.12-1 ug/mL; penicillin-resistant S. pneumo-
niae [PRSP], =2 ug/mL) were used in this study. To
determine the sequence type (ST) of the isolates, mul-
tilocus sequence typing (MLST) was performed as de-
scribed previously by Enright and Spratt (19). STs were
determined by the Internet database search at http:/
spneumoniae.mlst.net/. Informed consent for this
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Fig. 1. Relationship between serotype and penicillin G resistance categories for S. pneumoniae isolates from (A)
blood and (B) posterior nares. Shaded bar, gray bar, and dotted bar represent PRSP (penicillin G MIC =2
ug/mL), PISP (penicillin G MIC 0.12-1 ug/mL), and PSSP (penicillin G MIC <0.06 ug/mL), respectively. One
serotype 14 isolate, in which MIC could not be determined, is not included in panel B.

study was obtained from parents or guardians, in accor-
dance with the Helsinki Declaration. None of the chil-
dren had received PCV7 or the 23-valent polysaccharide
vaccine.

Sixteen blood isolates were obtained from 16 patients
with bacteremia (age, 4 months to 3 years). No meningi-
tis or sepsis was observed in the study period. In addi-
tion, a total of 63 nasopharyngeal isolates were ob-
tained. Out of the 63 isolates, 58 (2 isolates of different
serotypes were obtained from 2 patients) were from 56
hospitalized patients (age, 1 month to 15 years) who had
pneumonia without bacteremia, and 5 isolates were
from 5 patients with pneumonia and bacteremia. One-
year-old children were most frequently affected by inva-
sive and respiratory infections; these children account
for 68.8% and 38.1% of those with bacteremia and
pneumonia, respectively. The serotypes of the 16 blood
isolates were as follows: type 6B (5 isolates, 31.3%),
types 19F and 23F (3 isolates each, 18.8%), types 14 and
19A (2 isolates each, 12.5%), and type 10A (1 isolate,
6.3%) (Fig. 1A). The coverage rates of PCV7 and the
13-valent conjugate vaccine (PCV13) for the blood iso-
lates were 81.3 and 93.8%, respectively. The serotypes
of the 63 nasopharyngeal isolates were as follows: type
19F (11 isolates, 17.5%); types 6B and 23F (10 isolates
each, 15.9%); type 19A (8 isolates, 12.7%); types 14
and 15A (3 isolates each, 4.8%); types 9V, 6A, 10A, and
33F (2 isolates each, 3.2%); other serotypes (9 sero-
types, including 6C, with 1 isolate of each type, 1.6%);
and untypeable (1 isolate, 1.6%) (Fig. 1B). Isolates of
serotypes 19F and 33F were obtained from 1 patient and
those of serotypes 6B and 14 from another patient.
Some isolates obtained from both blood and
nasopharyngeal samples of a single patient showed the
same serotypes: 6B (1 patient), 19F (2 patients), and 23F
(2 patients). The coverage rates of PCV7 and PCV13 for
the nasopharyngeal isolates were 57.1% and 73.0%, re-
spectively. The blood isolates were tested for suscepti-
bility to penicillin G, and the results were as follows: 7
isolates (43.8%), PSSP; 7 isolates (43.8%), PISP; and 2
isolates (12.5%), PRSP. The relationship between sero-
types and penicillin G susceptibility in the blood isolates
is shown in Figure 1A. Isolates of serotypes 19F and
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23F were PISP or PRSP, while those of serotypes 14,
19A, and 10A were PSSP. The 63 nasopharyngeal iso-
lates were examined for susceptibility to penicillin G
also, and 62 isolates showed the following results: 25
isolates (40.3%), PSSP; 27 isolates (43.6%), PISP; and
10 isolates (16.1%), PRSP. Isolates of serotypes 6B,
19F, 23F, and 19A were PRSP (Fig. 1B). The an-
timicrobial susceptibility of a serotype 14 isolate could
not be determined because it did not show growth in
Mueller Hinton broth.

The results of the MLST analysis of the blood and
nasopharyngeal isolates are shown in Table 1. Blood
isolates of serotype 6B comprised ST90 and ST2983,
and those of serotype 19F comprised ST236 and ST115.
ST2983 and ST115 are double-locus variants (DLVs) of
ST90 and ST236, respectively. Isolates of serotypes 23F,
14, and 19A showed had only 1 ST (ST1437, ST13, and
ST3111, respectively). Nasopharyngeal isolates showed
more variation in STs than blood isolates. For example,
isolates of serotype 6B comprised 4 STs: ST90, ST2983,
ST902, and ST5864. ST2983 is a DLV of ST90, but
ST90, ST902, and ST5864 are not related to each other.
Another example was serotype 19A with 3 STs—ST320,
ST3111, and ST5842—that are not related to each
other. The isolates of serotype 23F comprised 5 ST, but
these STs could be grouped under 2 STs (ST242 and
ST1437). Two blood isolates and 6 nasopharyngeal iso-
lates of serotype 19F showed resistance to penicillin G at
MIC of 2-4 ug/mL; all the isolates were ST236 or
ST115. The MIC of penicillin G for a nasopharyngeal
serotype 19F isolate with ST257 was 0.03 ug/mlL. This
was the only PSSP found among isolates of serotype
19F. The MIC of penicillin G for a nasopharyngeal iso-
late of serotype 19A with ST320 was 4 ug/mL, whereas
other serotype 19A isolates with ST3111 or ST5842 were
PSSP or PISP (Fig. 1B). The MIC of cefotaxime,
meropenem, and panipenem for the isolate of serotype
19A with ST320 was 2 ug/mL, 0.5 ug/mL, and 0.12
ug/mL, respectively. -

A population-based survey has been conducted across
10 prefectures of Japan to assess the effect of PCV7 on
invasive pneumococcal infection in children. This study
was started in 2007, 3 years before the introduction of
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