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KET 7 F >

Varicella vaccine
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=
n

_Key words HERCUPEY

& U i

KB T 7 F & 1974 502 KBR K04 W
R BREREE L (RKERXZEREHR) IC X
o THFICEEEGTCTHRESI ALY HRLHE
ANVRABIA VAT F /)T LT, £
DREBAMZHBIZTEH DD —B/RNE~D
BHIZOWTIIEEWRT D), FRITIHEA
LREENYT N L LKEBSERR, K
HRERETRDbLF 70— PEGRRN L D i
REDAT A FIREHDH S VIZ/NERIMKEZ
EDAT A FREBENHFORS% 21T
RERBIH B ANBERLIHEICTEELL,
LIZLIEARERER 2 L AEANALNLT L
B CMbNTWAR BEZIENCED G
BEDLRBVTFHEORENSFLET AT,
RHITHY, KEVZFYORBEITESL
WHSRBETH o7z FHICHFR SITARET 2
¥V OBEMBERENDEE DI FIZOVTHIA
RIROLIBEICEIT NG, BWEINL IR 7B
FhRPOLICHIRRAR XN, BE/README
HOFENE L, avesyFA2BTNLY R
7O I BRENROFLEHECHRETHT 7 F
e LTHEL, HECIEARIZE1IEDLET
BEWREL T 7 F 2 Lo TV B,

Hitoshi Kamiya: Honorary Director, National Hospital Organization Mie National Hospital

ikt BERR

0047-1852/06/ %40/ H/JCLS

1. KETVF %

a & R

KET 2 F RS T A RKRIL, R
W) GRIOAGERBIBOAKEHE S S e N EEM
MREZBEWTYANVAZSHEL, 34CTe MNE
R 114, T EY MISIRMINIC 12 /R
R L7=%, v b 24 EH WI-38 123, MRC
52 LD ST 7 F U ERKRE R
572 AE 7 A4 )V A cell associated 2 E AS
HoHize, BEEPICIYANVAZIITILAEE
59, B, S A NAE SABL):
DIZKEFEHFSN2L)ThbH THLTHEDS
N7 7 F RO EYFEHERE, RERTME
BHY (77 F RITOCTREMSE/KRLD
Bv), BAEKRIDDENEY MAKRCHIL
PRI FORTHEREBEERICL, M
JaCOMREMAEIE Y MSIRMRIZHETH
FHRICIRTFTLTWA Z LA L /=Y.

b. EEFL NI TOIEE

g WSV — T ORI LTI 2 F
BOGFLA D X LDOBRAPEATHS, [
T FUREMBEMRE T BT S &R T42
DEERFOBRAHD, TDH)H20IT7T 3
JBOBREH Y, 200 H 80X

Eiwmbiitg =&

— 222



322 HAREG 64 % T8 3 (2006)

TEHEANZIEEIT 5 transactivator T % immedi-
ately early(IE) gene 62 IZ8EFP L THEEL T
L ldbhroTwnsd, L2LELIE gene T
Hb4, 61, 3ITIIERIZAONEh ST B
IZgene 62D T I JBOBHRBA 8OO L
50Mk%w s u—=7 L Tinfectious center
assay BTN &, BIROZWikIZe MR
TOENFY HENY 2§, BRID 2V
TOHRRE LT 5 LB/ EN)I I ETH
B, LIzAsoTT 7 F kD gene 6207 3/
FREWATY 4 IV A OBEHE L M, SR~ DA
ROWEEL, YA NVADORFICHEEL TS
W REMEDSK & o,

SCID-hu XY AEFIEHWIRET 75~
B & BRRO B Cld sk & & THIMIIE Ry
B, ToF VBRIEBEENOREN K, &
NHFHFLOFEHTH S I ",

M7 7 F REBICEBE PRI TH
530EFREBLTVAS, ZOM, BEEOWRE
ZOMTIEMEHEUND T 7 F 2 BAEDRADT:
L EAfTbIDS, BRI TSTIIHRT

Irolz12097F e LTI TEY,

1983 £ (C WHO DEFZ A& TREN, RER

HEOBETHRLELIHATCHE—DOHREED LN,

KET 7 F v OREHEEPTE TS,
2. KETVF > OEBREE

EZLEIFEIOE/ELOT S F VBRI
BMT B EATE B, KEKEMEY
WA E CIIRFHBRORET CHE LY 2
F r OWBERFEENOREREENH 1 BT
bhtwl, KET7I7F b4 T7x—A5F-
aAve v i E o TRIDNEDFEE~NOHEE
PiFbhTniz, ZOHFETITEERICEREL
AT BEERIZIZE A E R, SBERGE
BIFcH L LBEbh T

FE DK E RGP EENT 5 HILRE R % K
R, LI L BBLTEY, 09
FLIEHL, BBEtToITHRENEWT
AMER~OXG L7z, FECIIHED
WiE & LCHIBO 2GRz BIgs L TH
n, HIFECHNBRABZEORERBOE(L

BRICLAEBICONVWT T L T—7%2boT
WhDT, FhzikRe UTHRENOELESD
BB TREBEEC L—E0REAEL LD
THEE £, BELZEENZ CERENTE,
AR EASNEMBM I L 2RTIEHNT
720, ZoXEITZFOH, BOKTHEMES N
NAN AT RBANOKET 7 F v EEEEDOR
oTWwh, T8I LBEMICERONKE
TANRIIRTHEEREHL I ENTE R
PEBRETAEE R HEE LT, KEERAK
DERERELEB/BELICL > TRIFARLTY
727i e U EADOKE Y A VA BERER
HERICHER LS, ok, MRERERED
Fry sl LCERBICERATHLZ LN
L7 BETIREAOHIRESEORZM, >
T IRt RIE DRI RSB Hke L
THEHEEER TS,

3. KET I FOFEWE

a. MEEERE

KT 7 F %, BAREANE S LR ENBER
JEH 7% EOKEREBCEE/IT A2 REEOB
NAV A7 BEBRBEOREFH *BHE LTHAR
3N, BEEOIIERBEHLROTHEELREL
7o 1974 ERFCICEREL2Z T L-AIIHI
5801 TH Y, PRORBRERIL100%, #HEKEO
BISUE D HBFRIZ207% TdHh o 7z, 1984 12
EhBKEMERTT LOEETIE, £FT
HEAMD 251 AIERE S, TS DEFIDEIR
BRI 83% Tho/z. LK, BHEBSE
PVERo b THEERA18HHY, TDH B
10FE2FEBLD DI AERD - 725, FHyh
MM 4 ERECHo /. FEEDIX, —F
TRAMKBRNOBREORR R L b s,
BE/RNE~OEE L L Twvo /.
BaEOBERRIZITIEALRE/NBIZR
TE72, FREESERIINREDSZ W & i
BIROFHEFERENTVENLTHS., B
RIZHT BKET 7 F » OB HRIRIZ, B
FEH20EEZRBLA-OTSHETTCIIARL
&b #5400 7 NCEERE LT H W FER R O W
LEW., HEHERIZIOWTHERDF— % TlraEd

—223—



Nippon Rinsho Vol 64, Suppl 3, 2006 323

F1 KET7FDERMDE

18 325 A 312N | 96.0% 4.04
27k 229 A 216 N | 943% 4.04
3 154 A 42N | 922% 3.88
47 58 A 56 N | 96.6% 3.96
5% 30 A 2N | 733% 3.86
6 & 22 A 2LA | 95.5% 3.62
7~8 &% 16 A 15A | 938% 4.23
9~108 | 10A 9N | 90.0% 2.44
11~12 5% 9N TN | 778% 3.43
13 B~ 7 A 5A | 7114% 3.00
#t 860 A 805N\ | 93.6% 3.97

MR R RIS B GARES
Hoge&T, IAHAM 2L EZBHELTWa.
IAHA fli 1 log2 DOFNETRL TV B,

DIELOEWEHAHD, BHICLLHAEREER
1290~95%TH 5. RENLGHEERETDH S
RIS 0MENC L B L, BRNAMEESE
NOEETIIRABERIIFRLIOT L L 936
% (805/860), F¥¥ufffiiid AHAE T3.97 T

Btz FlzAsano H13972% EHE L Twab,

EFIRLADEMEE & S ICET ¢ A PR
bh, 11 R ETORBERIE 75%(12/16) & 7%
5Tz, EAETREMIZ1IBEOATHSHAH
KRETHFMHLRAREBERL -2 &0 5, unk
versal immunization ®FIBIZH 72 o T 1~12 5%
TS, 3R EIZ4-8BRERT2
ElHERE % B4 L Cv A,

b. Bl & &

DT 2 F ORI THRDE TIIERT 5
CEEA LY, BBELOREITL S LHE
BETIIEERT~20 0 TER106% (BERAR
375CLUE), %H01%, %5 - KE48% T
HolzbELTWE, 0~2 BCERRORE
RBOR54%E LR LLBETH 720

—7, RETIZY 2 F v EEH5~26 HOM
CERHEROEZA3~5%, EHMOEEDH 3
~6%TdH 5D, BBEOPIL2~5BTHES X
DHREZBS V. KET 7 F o OmERITEAR
LRETERE-TOBE, ALTAS—Y—
NTE LRI, RSEIRE 2 RN

AL, BRTZF /IE T N5 BT
RPN TFOREIRL-TLDHTHA ).
FREBIT72FICEENETAVARIZD
EWHLERDNS, Lo THEHATODY A
WAKIEIZR 2D THA ) 2 HREIFIGO I
YRENHL D EEbIL ™,

c TUVFCOEMREICOVT

SRR RIICBRRTE 50 L) MK
NHHMETH 5. Asano 5 13# 20 EDBHH
TERREZRE LTV B2, BYBEERIE, #®
TR, MRl RZEORFREIIRIFTH 72D,
O L ORI 20 E B O PR, RHISOMHE
HI0FERLV2EEL, 77 F UV BEERIIR
BATERRA A ) SRIE DR S TV B AT B LS
HHDTEHEBREREFRSEAZ ATV LLEYRD
5.

4. KET 7 F o EBEROKE
(breakthrough varicella)

KET 7 F v EREBOKERREIZOWTIEY
MPLRBEINTWS, EROIIFHIFELA
1 HRM%, EAE5EE TR s R Gk
THREY 7 F v 2B LEN HAEHRL,
TRk 7R CTRER E BEE L (2,657 61), L& 104F
WChlzo GBHFRAEZ L. ToME B1
AD L HIKERERN 13561(19.2%) T, F
7o BB ITRERE - 2K % £0543.0%,
KW 3201(23.7%) T - /2. Bl T
HoTHBRL 2 o7z A1 283 %1(50.1%) T
Hotz?, efhl LTIBEL LiZ 565 #1(80.2
%) Tdh o 7.

OHETHL DL ) LHREIKE20% 12
BORBETH LA, BolzBGOERILFEE
WL, BEED DV, KEBKICETES
e\, BEUI G, EADD R, FBFE
HREDRBEBHY, —ET I F Vhltake ST
WILTBEABIC 2 5. Lzdts TIRICEBAL
THT7F VR IET5DH 5 OB TH 5.

5 KET7I7FDEDMDMER

a. BEMAERERRLORYD
7 7FEEICL D REORE/LLHNED

—224—



324 HA<Egdk 64 % #TIE3 (2006)
EE)E:3
704
[ |
KERERL KERBDHD brbiizn
565 (80.2 %) 135(19.2 %) 4(0.6 %)
I | l 1
£ Ik K & RER - SHHEE - 28 || BREELEW ~ 9
32(23.7 %) 7(5.2 %) 58(43.0 %) 100.7 %) 37(27.4 %)
I |
Bl Bady i3, ZN
261 (46.2 %) 283(50.1 %) 21(3.7 %)
| [ [ |
R x E RER - SR - 28| | REFLEV 7~ W
99(35.0 %) 23(8.1 %) 132 (46.6 %) 5(1.8 %) 24 (8.5 %)

AERBOBUE | EM122(90.4%), KIK6(4.4%), TOM6(4.4%), R 1(0.7%)
1 K EREEME (P 15 FEE)

TEERGEEHEDRIC S ZILD. BbEKE
TS TEY, HEIST 5 2 RIEROH
PHHEENTHBY,

b. BRIEF
MEESIKE Th 25 FHRT 5 L HRES
s ik {HboNTWEY, BERER
WMEAH /2. 1998 4E4 5 Oxman 5%, THIRAE
BHRMERPRIEZWEINIICTL-DKEY
IF TR S B HE D) R K20
ARFORBEDR I A /B TRELERL /2 TR
12 38,546 1T, 60~69 B L N TORELL EIZH
TCTENREFNROITN—TTIIF LTI
RECFTTEMEZRE L. BEEDOHER
PRARINLN, T7F BRI YERESE
DFFRIEIHIZ 61.1% (p<0.001), FIRFEZEHEA
B OIEHIL66.5% (p<0.001), WREHF0
bDODHEIL51.3% p<0.00D) ICFNEFREE

EEVoTRLTHEN)F—FTh oW,
BICEFETHKET 7 F U EimE oMzt
BIEDOBBRICR IO VI N ETF— 5% b o
TBY, SBAEIZFOOMEL LTERE
NaTH59.

HbHWIC

KET 2 F O, TOFEMYE, etk
OWTIHBICHROa e ADEHENTE
Twah, KETIERENS MMR 7 27 F 212K
"D F rENA 7l MMRV OER % BT 5
ZEWIEIZRESNRTWS, BESICL - T
BRI CTHBENI DT 2 F Y HHAET
HOBZRZVWORWHIIZLEETH S, &S
EOFEDLbDLDICS DT 7 F v hEl
BEL LTRASH, BA»SKENSEHITS
A1 HD R ELZ EE2HHT .

B X ik

1) Takahashi M, et al: Live vaccine used to prevent the spread of varicella in children in hospital. Lancet

ii: 1288-1290, 1974.

2) #AE B ARAFO Y AV AKEE & FERE. AR MOOK, No 20(FRIIKERE), p153-

—225—



Nippon Rinsho Vol 64, Suppl 3, 2006 325

169, &K MAR, 1981
3) Takahashi M, et al: A live varicella vaccine. Adv Exp Med Biol 278: 49-58, 1990.
4) Hayakawa Y, et al: Biological and biophysical markers of a live varicella vaccine strain (Oka) * Identi-
fication of clinical isolates from vaccine recipients. ] Infect Dis 149: 956-963, 1984.
5) Gomi Y, et al: Comparison of the complete DNA sequences of the Oka varicella vaccine and its paren-
tal virus. J Virol 76: 11447-11459, 2002.
6) Ku CC, et al: Varicella—zoster virus pathogenesis and immunology: new concepts emerging from inves-
tigations with the SCIDhu mouse model. J Virol 79 2651~2658, 2005.
7) M BEA  BIUREOFEERE. RES 21(1) 1 157-173, 1988.
8) Kamiya H, et al: Diagnostic skin test reactions with varicella virus antigen and clinical application of
the test. ] Infect Dis 136: 784788, 1977.
9) RIGHEDE  UBRRICBITAAKET 7 F Y 10FEOBRE. BREYALZ 27(1): 22-28, 1999.
10) Seward JF, et al: Varicella disease after introduction of varicella vaccine in the United States, 1995—
2000. JAMA 287: 606-611, 2002. .
11) Asano Y, et al: Experience and reason: twenty—year follow—up of protective immunity of the Oka
strain live varicell vaccine. Pediatrics 94(4 Pt 1): 524526, 1994.
12) W8 BIL KET 7 F VEARNRATSEER 5 118, EEYOREMEledh T2+
R & OB AEICHT 2 REHREHESE ], p108-109, 2005.
13) Patel RA, et al: Reduction in pediatric hospitalization for varicella-related invasive goroup A strepto-
coccal infection in the varicella vaccine era. ] Pediatr 144: 68-74, 2004.
14) Oxman MN, et al: A vaccine to prevent herpes zoster and postherpetic neuralgia in older adults. N
Engl J Med 352: 2271-2284, 2005.

—226—



" BAOFMHRE - BAOTHEE @ |

EREENREER

Blzn hET 2 F v

S AR 4 ot e

IHARA TOSHIAKI

R I 122 1

CEILRRERB=ERMR

L EbE

BLS L pEEHRITEHEETRER LV TR L %)

iEh, MNRMORRNALBBIEDO—DTH 5.
BlohLd hEEFERITLV T2 VAT,
NIIFVIANVABNTITANVARIZET S
RNA 74 VAT, #RPIC12EEORBETFR
PHEET LY., Bhrhi{ 0T HEILET %
HOEMFBERIT E~I0%ULETH D,
AL NReEL T 7 FvE I BIEREEL W
HETIE, BA2LDYOREZEKI 0%, 2
FERERL TV aETIE, FES A 9%
BLLTWBY, KBIZBITEBAL T 7 F
YOMBIFIZOWTHHT 5.

BE7-5{ 0T 75 v OfN

BlosE L R FHTEIHE—~DAEIZE5L
PET I FOBETHL. HROE L OEEE
&, BLSL0EIIFUERE - AV TR R
¥ (measles-mumps- rubella : MMR)7 2 F D
BC1mER 2 MEMEBL TS, HRTK
CfERINTVE Y 2 F K Jeryl-Lynn % T
hoH. ARTRBLLEINET 7 F 555 HHEH
B3h,
BIRHRO SHRTH B, RIMTHRS T 5B 3K
B L Jeryl-Lynn #Riz =7 b V) 5 B# M (CEC)
TRAWTREBEINTWEDY, T7FVICHETNS

@7T514—0125 BHAEZEMET 357

VN

HEWB I TWADIZ BB, Bk,

Wm%%awﬁuﬁ&ﬁﬁmﬁwaxmny
mL)TH o, BT LLE—IRIIEET L L X0
BREERAETH DY,

BBE5{ 07 27F DRIRG (&L

Blshl{ T rF CHBEERDDITERME
BEADEHTHE. AV TAT LN X ZMEE
DS EDDTHENY 4 VAT, Blsh{ TR
ER ORI RAT 5 L HIRENS L 5ICRD
Sy, WERE, FEL COEFRMEERETERELE 3
~10%ZR2H B, —F, AHTHRINTWL T
7 F YB3 HROBRAEIFERIZ 1/2,000~1/6,000
ThyY, BEMAETHRERD 1/100 Th b,
BlsL hET 7 F L B EEEME A SR
DHEEY* SLIZELTROICT 7 F v OFEELLE
#EHLHE, RERGERTSIELGREND 5.

D A YT AT A NAZ X AMEEHED—
DTHY, FOHEEIX 1/400~1/20000 TH 5.
OV T AHEIES CIEFAETH A%, BENE
ECTRENFNRETHE. BlrL{ T2 F Vi
I AMBEFIOWMERIILALRL, Blhhiny
7y F MBI L AATHEIEICE D, HEEE
HAETFHHEShTw 5,

BHRTBFERIBEOBMIC X B LE50HE
ThhH, aRIZB%THE. —F, Bsl

PR F VBRI AR EDOEIHIIEZEAY
%, Bl PEI I FUVRIRATORLLT
BEEE & W Vol32 Nos 20059, — 481 @053
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Rl Ar7AHREBEOERE T 7+ v OSBE

AER B SRR g Ty F v

H R4 70% 3%
TR 1k R S

Mlaks 50% AR

FEMETE 3~10% 1/1,000~10,000
% 2 ~30/10,000 4/1,000,000
HEE 1/400~20,000 FEabkiL
Zh 25%** iBAELL
W IR 10%** ErAaEnlL
L 16~30%"** EEAERL
PRE K 5%"* BrAEnl
B 4 %** BEAEZL
PR IOREE, 2 EEMLBOEENETIRER)
THE 3) T

R2 AYTATANABERIIIS B PPN (A 12 M%)

) NT Hififh
% MYy #HETFE — -
SR P il aEen p value
2%  VH B 2.67+1.50
&E AR B 3.08+1.83 0.939 <0.0001
B EAEHK K 258+ 1.68 0.881 0.0002
HE  EAE G 317+164 0.949 <0.0001

*p=0.77489(ANOVA R E)
VI 75 8%, NT Bl

BRTE27 057 Thhb.

BB-5 0¥ 2F DR

BRI BIT LB AL 2EY 7 F VEFEHON
KRB IZ, WTHOWRTH 90~9B5%TdHh 5.
PEDFHRMBIEIAETH 505, Blb hEH
ITICE B2 RYMBED 21T UE, HEROBEH O
BEE DT 7F VL) FE S B

HT 5.

HIRO FATH L FKIENRBEIFORILL > T 2T

TFUBRDENRIT 78~90%TH VY, ZOHER
i3 Jeryl-Lynn ¥h& RS ThH 5. KILTRA
NTWa7 7 F Y ROBEFHIIBTH), B
EARRTELLTHITLTWARBZEFYIZK &
CTHA". MBEODHMAMIBEOT 7 F U1k,
B FE K BAEK, BEFRGCHARKIINTS
RIS EE 2T R L (F2), #EFR
054 © 482 — Bk & A Vol.32 Nos 20059,

MR 5 TWTETHABRE L ANV TOERIIDR
C, BATB A T2 F IR THRIINT 2
FEIERDH DL LA SN T NG,

BRITRO B 5 0ET 7 F VM

Bizh L hERTATHIZL Y TAT I F U 2
BynE, 77F HOBTRERERIZ2~3%
ThA(FES), LrL, Blr{rERIITEIZA
VTR F o RBEETAE, DO FVBOET
PRABRRERIE 5 %ICHIN5 528, L 2K EKRIXBF
HERRIZZAETIRIBENOHNRATH LY, 5
EBROB R X BB TIRERSTIX, B TR
IR 3R MR 15 HUPUZRED B 2 e %, 7
7 F URRICE BEIBUGE TR E T IRIER SR %
16~20 Hic@ooh 5 (1),

BALET 7 F L OEMBEREIL, KBS
TFURKET 7 F NI EERP LR ERIRE WY,
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T3 VAT X B ZEFARIRRERI O Y A U A GEER

H T RRE R

B &t
' 7T F Rk A B etk

A 2.087 28 26 17 71

1.34% 1.25% 0.81% 3.40%

FETRATHF 1.138 14 1 9 24

1.23% 0.09% 0.79% 211% -

TATHE 949 14 25 8 47

1.48% 2.63% 0.84% 4.95%

p value 0.6281 <0.0001 0.0004

THE ) 2B
0 11 12 13 14 15 16 17 18 19 20 21 0O
LTS O o O O o o ¢ O
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@
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SCHK 8) Rk
M1 Ly T7RATFEMEEKE Rk
Lo L, FRPMBERZ ETE5 EDHRAT ELETRET 7 F U ARETH AW, MiF IgM

LiZLoze s, RTzRHCRESEL-00
BB A FL, BaA M EREBE, BX0Y
TF VBN WEFEL IR s F U T
LZLTHD,

BB-5L0¥Y 2F VENED
SMH TIREIE

BlzsL PEERITHICBL S PET I F ¥
BREGrEMETRER*RBE L E, 20|
RizB72 5L pEUNTHLOY, Bhhaliprw
FEED & XX, AV AWM RRET (ME 1gM T
RIRAS, MEENSD T AV ASHE) 21To THEE
BT HLEND .

B5 L PEHRITEE, Bl2sL{ET 75
EREVCBUE TIREREBE L2 &3, A
TATA VAL LB REDOTREHEDSE 2 5.

Ytk - TG HMES X OWEED 5 DY A b A5
B DI A WA FERRH 2T TBHT5. B
Fe b T 2 F VRO BT A T RBBITH,
T 5 F U ED I RBENC L ARRAEE IR
B A A BEEE D 110 ThD (BHiL v 7 2)2,

D0 F VERIC L D FE SN REO SRS
LTwa7:0, BRERCERICRERESL, A
RDBIEALT 5 & MW STV 5.
i - o

RT3 B 725 DA PHETIX
e, REUHIE, ShALLCOMBEE 2 LA
FETH5B, Blrhl €T s FridBRBSgE
NTHLMZ IR LAPHEF R I THERDR L,
BA L PERTHIEO:-DIZEEN 2 FETH
5.
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HBHBAK 97:1;15~19, 2004

JIN VR v B 26 D FEFY I 1 i 6 BRER & BRIR B
WEEMT - bl BEY - S P

Drug Resistance of Streptococcus Pneuwmonie and Clinical
Outcome in Children with Acute Otitis Media

Sawako Masuda, Takashi Nakano and Hitoshi Kamiya
(National Mie Hospital)

The incidence of acute otitis media caused by drug-resistant strains of Streptococcus pneumonie has
increased among the children in Japan.

Sixty-four pneumococcal isolates from the middle ear, otorrhea, or the nasopharynx of 56 children
with acute otitis media from February 2001 to January 2003 was evaluated by polymerase chain reaction
(PCR) for mutation of penicillin-binding protein (PBP) and other genes. The results showed mutation of
all three PBP genes, pbp Ia, pbp2b, and pbp 2x, in 64. 1% of the isolates, while 96. 9% were found to
possess various PBP gene mutations. The mutation of mef E and exm AM, which contribute the resistance
to macrolide, were detected in 56. 3% and 31. 3%, respectively.

Seventy-nine percent of the 56 children were between 6 to 23 months old. Seventy-six percent were
attending day-care centers, Myringotomy was performed in 66. 1% of all children. Twenty-nine of the 56
children were hospitalized, and 26 were treated with PAPM/BP. There was no clinical improvement noted
after treatment with PAPM/BP in 3 cases. However, they were cured by injecting CTX together with
PAPM/BP.

The ratio of penicillin and macrolide-resistant strain in Strepfococcus prneumonie were higher than
those reported in previous studies. Clinicians who treat children with acute otitis media in hospitals

15

should be alert to the possibility of resistance to multiple antibiotics.

Key words : drug resistance, Streptococcus Preumonte, acute otitis media

FL®IC

A ROBMDF AT, REBSEOERIZK I 0T/
BRI ZSTZ L0400, €%, LihBEESR
BIEENTORERBELRBZ Lidlehoed, &
RERO 3 KEBRED—DOTH DM SERE S EIN K
CRIFRESHERLTRY, HWARICEERTEE
LeBEOBEHO—DOTHD. LrL 1990 £R/p 5
ZRBNTR= 2 ) VR BRE 12 X 5 ek a8 R YeAE A3
SEICEIEL, WRIEENTOHSEML, BRELERE
TR L 2o TG,

bbb, —BREk COfMKEREIC X 5 /hRREL
B B R R R EIRET 5 BV T2 OmHEALE & iR
BB Lo THRET 5.

MR EFE
2001 422 A X v 200341 A ¥ T 2RI, Bfkh
ERCEMZERREZB L, PEIFER (E 3R
EIIX BN OB OMERAE THIZERESRH S
n, ERTERETRBETIILBTERL ZHAPD
5 B/ 56 Bl 64 MrEttg L Lic, 2B, A—EHT

B LT = iR b B SRR
* [ SR AT = BB R
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B om EnF fhed

Tz AR L THFE LB &R0 & L TR

XV, SEDEERHCEE SRR,
BHHEEIER, BLUHTRERRYY BiEEh <
¥ — FAD T 2 B0 TIRIR L, MEERE
TR LT, MRERENRE SR E, Tz
CTHREL, M=V Ui KRR T
# (BA4B) ZHWT, PCR (polymerase chain
D HikEY, I/ LERERLI GRS A
Bz hhrb s BETFE2RE L.
o & MWL, MEREOR=V ) REDHD
7z ARBEOEAATHEIN=V ) VHAER
lin-binding protein : PBP) OBIZFTH 3 pbpla,
pbp 2x OEROFEILLUTFO L 5 IZHEL K.
T AERE OWHALL P 527 F~—FizLdb o
{, PBPBREFOERIZIZILDOTHD L, T
OFEL B/HFEFMILEE (minimum inhibitory
ration: MIC) BB BLrh—H T2 2 Lic L 5¥~9,
=) RS EREE (Penicillin susceptible
occus pneumonie, PSSP) : 1a, 2b, 2x DWTRY
L.
=Y RRE R EREE  (Penicillin insensitive
occus pneumonie, PISP) : 1a, 2b, 2x D5 H 1D
2OIERDY.
=) TG S EREE (Penicillin resistant Strep-
pneumonie, PRSP) : 1a, 2b, 2x DT TRER

EREGE 97:1

Y.

</ us A4 FREmEIT, <7054 FOENEE
23SrRNA 2553 A F 7 ~E % a— NT 3 ermAM it
BT, EEA»L OB r»PDIEHED -
T5 mefE BIzFoNT, TORFORELREL .

Rz Zh boug R >nT, Fih, HH, HEER
BoREEOEE, THE TORFYEM L BROEE, =
LI, R L REBITOWTRA LT,

7 B

1) REREEERLL

64BRD 5 b EIFERE 2 IZH BB OBIKIT 24 1,
BEPERMEIE 0Bk Th - . £ 56 EHT, WEML» D
BEEZRB LD 4 I ThoTk. T0 5 LR TH
DREDFH BT 28 Flrh, WH THRIREBRIL Sk
D25 P, BRAEFPRHEINELORIFTH 7K.

2) PCRIZ X B¢ BREE O34

1. =V YV REHDNEE T = LRI T DM

1 (@ ZRT LS, 64 #kd PSSP IT 2 #% 3. 1%,
PISP i3 21 # 32. 8%, PRSP i 41 #:64. 1% T - J=. PISP
& PRSP %At 7efiffhb i3 96. 9% Th - o, ERITE
HERERAON ST,

#&4& 0O PBP BRETERERAZL L, K1) k5T
RREH T3 php la H3 85. 9%, pbp2b 5 64. 1%, pbp Zx Tk
92.2% Thote. ERICLIDERERRP- T2, WY
NOEBHTDH php 22 OFERENBB DI 72,

ZRE(%)

PSSP(3.1%)
PISP(32.8%)

PRSP(64.1%)

(a)

100

80
60
40

20

0

P 155t (n=64)
0RR(n=17) -

N
o

N
M;

AN
AN

NI

AN

22

i
iS]
D

(1 #&R(n=36)
2wkl E(n=11)
(b)

1 RV Y rREDHDIWITE 7 o AREITHT DEHE
(a) =V Vi RREORE
(b) @RI pbp RIZTERE
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HEEK 071 SVHEHTE 56 & LR 2Bk 17
REE%)

1L (12.4%) 100y
STTT] 80.
/ /// 40
//// / 20

A / %/’/ O ermAM mefE

ermAM(31.3%) REBET

mefE(56.3%)

(a)

B 13t (n=64)
0ER(N=17)

11 8&R(n=36)
2wl £(n=11)
®)

B2 ~7uoZ 4 NREFECHT S
(a) =7 u34 FEMRREOSE
(b) FEHA<s 154 FERIEFRASE

(N)

25 "
2 O

20 H

15
10

|ﬁnﬁ|| . B9 )
30~ 36~ 42~ 48~ 54~ £O~

(R H)

B3 w5 oFR LN

2. w4 FRERWMNT WM

B 2@ AT LS IERERIEFORTEIL, emAM
31. 3%, mefE 56.3% T, WIFNILOBETEFOG O
56 Bk 87. 6% % L i, 2 MO RIEFERIBICEE L
TWBKRITAD BN ZhoT, K2 0) IKRT X5 I0E
iz k2 EEER PO EDS, WEROERTH meE
DIRBENE M- T2

2) kBB

1. 4 LR

A ROMR & EROSMER 3 1R, 6~234H
A T8. 6% % (5, #1212 ~ 175 AIRA4L 1% % 5%
o, 1 BRMITIZLAEBBRTH» . ThFhom
MBI BT 5 A HE £1SD I, PISP 17.5+9.5% A,
PRSP 19.3+13.0% H, =27 05 FESME 14. 8+6. 9%

A, FREE18.8x12.6 0 A TH Y, WIFL b ERERT
HBHNTao e PSSPO2HIE2H AL6s AR TH 2.

BERERECIE 26 I ChE&RAH - k. 1 FliESERED
SERMEAERETERN Ry a7y VBElRREET-
Tz,

2. £FRFLRBOHE

R IRD S HLERRERIZ 4 #173. 2%, Riarsns
b DIk 13 51 23. 2% & 5.

3. FBETORRPELBROAE

BAMNOYBZFR E COREBEILS5.6£5.4HT, B
F1H, BE 3 ETHok. HEEICLBHHML 4
B 73. 2% 5ZFTEY, FDO5 b7 2 ARMEEORK
EREEPTH-7b DK 27 H 48.2%, FEERENE
HiHE L 1LA (BBIX5H) Thok.

4, FEFF LR

FRITRABH LS < B R T76.8%E LD, KNTH
WM, B2, THREBHMBE16TH T, W
BEHC AL NIER & U TR 4T B 83.9%, BH 514
91.1%, % 36 i 64.3% &, 1FL A Y ICKGARRERE
E&HL TV,

5 HSkEABRIZRITDIBR, Tk

HSRIGETIAE LI b Dl 27 H 48. 2%, ABtZEL
Fo b DX 29 i 51. 8% Tdh o 7. ABEo 15§ 26. 8% L&
ERYE o AT/ NERHC AR U e 5 i B REgERL
THELAPHRALZ LD TH T,

BEEIBR 21T > 7o b D3 37 § 55 B TLEH O 66.1%
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¥ | kR 2k

Sk | ARR | B

HY [ 158 | 228 | 378

HERK 97:1
SBT/ABPC —PAPM/BP : 2%
SBT/ABPC : 2% CDTR-PI : 164
PAPM/BP [ZCTX%
BN 3%
PAPM/BP - FRPM : 4%

g i

L P12 | 78 | 198

it 27% | 294 | 564

(a)

B4 Ml ABRIC BT BT

{a) BBEIBROHE

R

COTR-P: 1% CDTR-PI — FRPM
;44

CDTR-Pl = CAM — FRPM : 1%

()]

“BIRYIBER L I, BERBH-ICLONEENRD.

(b) {3 FAHHESE

B4 @IRTEIRIDS 5 15F850ET
M, 22 FIIABERFEET T, —HEORBPIC
T bORTH12.5% Th T, BRBZL,
LEIRP DX TR Thort.

)iz, BERLCREEERT. ARTILIMN
(AL TH +®), ¥kiEFRPM (7 72 0% T
. ARRGITIX 24 # 42. 9% %3 PAPM/BP (Ch v~
CEAA LT, 2055 21 FlidekE Lic s, 34
EFCTX (257252% ZHHLE. Ak
4 P9 Ti/MNRBABER iZ SBT/ABPC (2
BEPBBEINTEY, 2 FlidmLzms 2 fl
J* PAPM/BP it E L THE Lz

FEH & AR RAOEBRF R L L Z
AIEABESAR & D EFE o105, B2
ot ¥, 3, FERSE RlRofE,
p MEFERARCOHRZXAR NPT,

M PITHE R OBERASE SN Tdh - fc. B
T 1Pz EE L.

E B
24X 2000 40T, SR EABEOBREE X D
Wi EREI D 5, PISP A% 44%, PRSP #% 30%
BITE 7 = ATRMALIZ D B pbp 22 BIEEFE
PO 0% THHTLBE L. RLUBY @

2002 FOFE T LY, FEARMGRISEREE TR S
NTRERERE D 5 5, PISP 4% 34.5%, PRSP % 37.9%
THote.

LhbnoBRIIINEIBIZEEDY, {§I2pbp 22 8
BEFERE 0% _EIZ0iE - . S OREFHER O 80
%R B 2RFMBTHY, T0%L LT TRETRERSE
L THABORE#S Tl L, BERELZIISEY
BEETD LS REBEETERFTH-oZ L, —BFHKR
ThdERFIISEONRBOERRR E L ToXURED
MRERBLTHNAZ EAYBET0RAELTEILR
3, LPL—KHT, BHEEERMRRELTHEL EFLT
NWAHTREEG 5 5.

HETII~ 7 v T4 FREITHT 2L biglRI
TV3TY, SRIOBITTIE meF BHEN 0% EBZ,
ermAM E T2 i3I mefE OWTNh B Ro#RIL 90%:k < 1%
Uz, ermAM BEER TR TO I/ 85 4 RREIIHL
THEERL, mgE BEKRITZ 4 BR<I/n A FET
P54 RREFZN L TRERMELRTY. T2bb, 4
B OFERDS1E, MAREIZ I 22%0EL£TIE, 4B
BS54 FOMRBIZIELAVHMFTEZRNENE
5. SHORBRT I vTA4 FERBIBAL TV
BlEiedr o e hs, ERREFERCAREZEO BRRELS W,
HAMERER TH1488~ 7 v I 4 FOBRIIRES
EL b3 X oo TERI L, mefE RAEMRDOR
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HEERKE 97:1

MASEEE L TWAREEEIT R ETE 20,

1999 £ DK E OFIREHE Y 7 — 0D T, HHY
MM ARECL2EMPREROEBIREL LT,
AMPC (Xt b2 > ® $7L UL ®) 2EHOERD
80mg/kg/B, 35V i CVA/AMPC (F—7 A > 5 ®)
(AMPC 8% 80 mg/kg/B) MRS h T3, $EOK
BHEFNL, 1) % BEIEREZITTWABERRTHS
ZE, 2) SSMNEEFATHDZ L, 3) AMPC IEZEMHER
ELTTHBSHEENIC A S 1, fAR LIS WEEH D Z L,
Y NEAT, HRANE DO CDTR-PL, &5\
FRPM 2B e, ZORR, PRITHIGERCTHEL
fe. LaL, BHEESEELUTHWSEE, HEEROER
KOWTIHAMPCORE L 24D HRHABNETHS
LEZS.

Fre, BREFELIITIHEDR, 8L v o AR
WEPEETHS. B 2RUTOBERRTIE, BB
MWEIET D S5 LICEEL LY, Wb semi-hot ear
IZBRFLEVDTBEALSNE SHY, bbb i
MICEBBE R T > C\WaA, B/HE, £ OEIXEEY
FAUEHSWIREHCHBT L, TR THhHEETA
Bt L THEED SFBEE2T o2 b OIS EF OREE
Thote. ARFAITEAFECERIIBNE VI ER
LT, 2HRECBFFTR, %2 FE TOBRBREE,
REBEZEPARKESIBERRR > TWSO TN
»LiEfiEhr.

ABFIOL i SFBEE L LTHWEI A /RNRA
1% PRSP 20t LENTCHE N %R 28, Ak 2Ea
THHEL H DI, bbb AR U7z 3 F Tk PAPM/
BPASZEMEFCTX 2P U TR L 7o, MBro/h R4
BEBFRICBT EHAYEED S S, 200342 A% T
D 61 AR PAPM/BP DEREIE, /A 78T 416
RIZDIE-TNB, S8, IANRRAEHFARE LT
HTL 3RS VERTETHB.

UBED X 5 R O/NRBOERFE TIE, DMRAENE
HEK TS RRE IR SN BE, FOEEACPH
e, Fhb LAl AWHE e TR L zith
FlablendE:2 5,

FE Lo
B 2N 56 IO BAE R B 40/ R d bR &l
REREOAR DN =2 ) Y B I T 7 = AfMMERIZFER
2 96.9%, v 71T FITHT3WERIETREE

RPERE % & R 2 ER e 19

87. 6% Iz kodr, WNERD 78.6%4 6 ~ 235 ART,
73. 2% S HIC X BRI EZT T e, 66, 1%ICH
REEIBAZ 4TV, 51. 8% S ARE L7e. PAPM/BP 05173 3
BB DI, BRI AR AREIC D ERBLETHS.

SFI M AERE T L, +oR8/mE &bk, Hikt
RSB OO DI HEERR OB BLET
BDLEXS.

FFRICHIEY, MERGOBBCIHAVEREEELELE
IR S BERRERREROA T E—RKICERHB L LT E
Ea

ARLOBERITH 1130 B H BRS04 4 OF
156 R, £HE) KTHHELE.
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EGAT AR IIRIY B2 Ul B

M 221137 ~ 144, 1995,

HBME=, RRNF, ABAERT o WEheRids

INRRAMACBE R E RO LEFEA. OtolJpn 9: 561 ~

565, 1999.

5) RFHF—, RKRKF, /NN @HEERMELCORE
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Detection of Aerosolized Varicella-
Zoster Virus DNA in Patients
with Localized Herpes Zoster

Kayoko Suzuli,' Tetsushi Yoshikawa,? Akiko Tomitaka,'
Kayoko Matsunaga,' and Yoshizo Asano®

Departments of 'Dermatology and *Pediatrics, Fujita Health University School
of Medicine, Toyoake, Japan

We examined the excretion of varicella zoster virus (VZV)
in hospitalized patients with herpes zoster localized to the
thoracic region whose skin lesions were covered with either
hydrecolloid dressing agents (hydrocolloid group) or con-
ventional gauze bandages (gauze group). The presence of
VZV DNA in swab samples from lesion coverings, the throat,
and filters of air purifiers was examined by use of a sensitive
polymerase chain reaction assay. For the hydrocolloid group,
VZV was detected in none of the samples from lesion cov-
erings or air purifier filters; for the gauze group, VZV DNA
was detected in samples from gauze coverings and air purifier
filters for all 6 patients. VZV DNA was detected less fre-
quently in throat samples from patients in the hydrocolloid
group than in those from patients in the gauze group. The
results of the present study suggest that hydrocolleid dress-
ing agents prevent excretion of acrosolized VZV DNA from
skin lesions of patients with localized herpes zoster.

In most susceptible individuals, the primary manifestation of
varicella-zoster virus (VZV) infection is varicella. After the ini-
tial infection, the virus establishes latency in cells of the dorsal
root ganglia and can be reactivated to produce symptoms of
herpes zoster. Although it has been suggested that the primary
infection occurs after exposure to aerosolized VZV from pa-
tients with varicella or herpes zoster, the site of virus shedding
and the route of virus transmission have not been fully elu-
cidated. It has been reported that viral DNA is rapidly and
widely spread from patients with varicella, suggesting airborne

Received 11 April 2003; accepted 15 September 2003; electronically published 27 February
2004.

Financial support: Fujita Healfth University; Ministry of Education, Culture, Sports, Science,
and Technology of Japan {grant-in-aid for scientific research and for open research to Center
of Fujita Health University).

Reprints or correspondence: Dr. Kayoko Suzuki, Dept. of Dermatology, Fujita Health University
Schoo! of Medicing, Toyoake, Aichi 470-1192 Japan {kayokos@fujita-hu.ac.jp).

The Journal of Infectious Diseasas  2004;189:1009-12
© 2004 by the infectious Diseases Society of America. All rights reserved.
0022-1899/2004/18906-0007815.00

spread of the virus [1-3]. It is also known that viral DNA
spreads rapidly and widely from patients with herpes zoster, in
a manner that is probably similar to the spread from patients
with varicella [4, 5. Although the disseminated form of herpes
zoster is known to be highly contagious, because of systemic
replication of the virus in the body as a result of blood-born
dissemination of the virus, it is, however, generally accepted
that patients with localized herpes zoster are less contagious
than those with varicella or disseminated herpes zoster. It is
important to determine how frequently airborne spread of the
virus from patients with localized herpes zoster can occur and
from where the virus is shedding to the environment.

In the present study, we examined the excretion of VZV DNA
from skin lesions and the throats of patients with herpes zoster
whose skin lesions were covered with hydrocolloid dressing
agents and also measured the extent of VZV DNA spread in
the hospital environment, by use of a sensitive polymerase chain
reaction (PCR) amplification assay. These results were com-
pared with those for patients whose skin lesions were covered
with conventional gauze, which were measured by use of the
same methods. v

Subjects, materials, and methods. The present study was
conducted between May 2000 and March 2002 at Fujita Health
University Hospital (Toyoake, Japan) and Daido Hospital (Na-
goya, Japan). Thirteen hospitalized patients who had herpes
zoster localized to the thoracic region were enrolled in the study.
Informed consent was obtained from all patients or a guardian,
after the project had been thoroughly explained. Characteristics
of patients are shown in table 1. Herpes zoster was diagnosed
by clinical features and by direct immunofluorescence staining
of lesion scrapings by use of commercially available monoclonal
antibodies to VZV. Severity of skin lesions was graded as fol-
lows: mild, the lesion occupied <30% of the dermatome; mod-
erate, the lesion occupied 30%-70% of the dermatome; and
severe, the lesion occupied >70% the dermatome. All patients
were treated with intravenous anti-VZV agents (acyclovir 750
mg/day for 5 days) after hospitalization.

Seven hospitalized patients with herpes zoster were enrolled
in the hydrocolloid group. Their skin lesions were covered with
hydrocolloid dressing agents (Duoactive; Bristol-Myers Squibb)
before they entered their private hospital rooms. According to
the information supplied by the manufacturer, this dressing
agent does not allow passage of HIV particles (100-120 nm in
diameter), which are smaller than VZV particles (150-200 nm
in diameter). The remaining 6 patients were enrolled in the
gauze group. They received topical medications to the lesions
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Table 1. Clinical information of the patients with herpes zoster whaose lesions were located in thoracic segment.
Day of
starting

Age, treatment Severity of

Patient years Sex Underlying disease (treatment/occurrence/status) with acyclovir  zoster eruption

1 54 F Collagen disease (PSL 20 mg/day) 3 Moderate

2 62 F Rheumatoid arthritis {PSL 15 mg/day), renal failure, asthma 3 Moderate

3 75 F Cervical cancer (1 year after operation) 4 Moderate

4 22 M 1 Mild

5 16 F 4 Maderate

6 46 F 3 Mild

7 77 F Hypertension 3 Severe

8 55 F 4 Mild

9 65 M 3 Moderate

10 78 F Malignant melanoma (1 month after chemotherapy) 3 Moderate

1" 78 F Maxillary sinus carcinoma 5 Moderate

12 1 F 4 Moderate

13 61 M Malignant lymphorna {complete remission) 4 Moderate

NOTE. The day of appearance of vesicular skin lesions was defined as day 1. PSL, predonisolone.

every day, and the lesions were covered with conventional band-
age gauze.

Samples were obtained every day between days 4 and 7 of
the disease (the day of appearance of vesicular skin lesions was
defined as day 1). A compact type of household air purifier
(National} was used for sampling air in the hospital rooms.
The air purifier was placed 1-2 m away from and 1 m above
the patients’ beds. The airflow volume of the purifier was 0.6
m*/min. Particles <100 nm in diameter passed through the fiber
filter. Samples were collected by swabbing the surfaces of the
fiber filter of the air purifier, the throats of the patients, and
the surfaces of the hydrocolloid dressing agents or the gauze
with dry cotton swabs. The cotton swabs were immediately
immersed in sterile tubes containing 1 mL of RPMI 1640 me-
dium. The procedures for DNA extraction and the PCR assay
are described elsewhere [5).

Results.
obtained from surfaces of dressing agents, and 26 samples were

From the hydrocolloid group, 25 samples were

obtained from throats and surfaces of air purifier filters. From
the gauze group, 23 samples each were obtained from surfaces
of skin lesions, throats, and air purifier filters. Results of the
PCR analyses are shown in table 2. For the hydrocolloid group,
none of the samples from the surfaces of dressing agents or
the air purifier filters were found to have VZV DNA. VZV
DNA was detected in throat samples from 2 (patient 1 on days
4 and 6 and patient 7 on day 6) of the 7 patients in the
hydrocolloid group. On the other hand, for the gauze group,
VZV DNA was detected in samples from the surface of skin
lesions for all 6 patients, with the exception of 1 sample (from
patient 13 on day 6), in throat samples from 4 patients (in 11

of 23 samples), and in samples obtained from the surface of
air purifier filters for all of the patients (in 13 of 23 samples).

Discussion. VZV is a highly contagious agent that leads
to outbreaks of infection in closed populations [1, 6]. Trans-
mission is thought to occur by aerosol spread or by direct
contact with an infected individual, or by both. It is generally
accepted that varicella and disseminated herpes zoster are more
contagious than localized herpes zoster. The main route of
transmission for varicella and disseminated herpes zoster is
thought to be aerosol spread, whereas, for localized herpes zos-
ter, the virus is thought to spread by direct contact with an
infected individual. To confirm the mode of transmission of
VZV, it is important to isolate the virus from various samples
obtained before and after the onset of the varicella and herpes
zoster. However, isolation of the virus from clinical samples
obtained from areas or tissue other than vesicles is difficult and
insensitive; so, instead, a sensitive PCR amplification assay was
used in the present study. Consequently, positive PCR findings
in the present study reflect the presence of VZV DNA, but not
necessarily the presence of infectious virus particles.

In the present study, the subjects were recruited if they had
skin lesions localized to the thoracic region, because it is easy
to cover skin lesions completely with the hydrocolloid dressing
agents. Moreover, in the present study, 13 patients were eval-
uated in hospital settings by use of a commercially available
air purifier to monitor airborne spread of the virus. It has been
demonstrated that the ability of PCR to amplify viral DNA is
associated with the distance between the patient and the air
sampler [7]. Thus, in the present study, the air purifier was
always placed at the same distance from the patient. Among
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Table 2. Detection of varicella-zoster virus DNA by polymerase
chain reaction, for patients with herpes zester localized to the
thoracic region whose skin lesions were covered with either
hydrocolleid dressing agents or conventional bandage gauzes.

Day of iliness
Group, patient 4 5 6 7
Hydrocolloid group
1 —/+/- ~/=/- —/+/~ ND/-/—
2 === =/=1-  =]=I- ~/=/=
3 =/-1- =/-I- ~/=/- =/=I-
4 -I={- —/—/- ND/ND/ND ND/ND/ND
5 —/=/= === —I-I- —/=/-
8 =I=/- === —=I-I- —/—1-
7 =1-/- —/=/- =+~ —/=1-
Gauze group
8 +H=1+ ++— +=/+ +H—/+
9 ++l+ +—l+ +H++ + 1+
10 + =+ + - +H =1+ +—=/-
1 ND/INDIND  +/—/- I+ +/—/+
12 ++/~ +=1- +l+H+ +++
13 ++/= +H+/— —I+/+ ++ -

NOTE, Results of polymerase chain reaction analysis are for samples from
the surface of the lesion coverings/throat swab samples/sample from the sur-
face of air purifier filters. The day of appearance of vesicular skin lesions was
defined as day 1. +, Positive; —, negative; ND, not done.

the 7 patients in the hydrocolloid group, VZV DNA was not
detected in samples from the surface of the dressing agents
covering skin lesions, suggesting that the dressing agents did
not allow passage of virus particles through them. VZV DNA
was not detected in samples from the surface of air purifier
filters. On the other hand, VZV DNA was detected in samples
from the surface of gauze for all 6 patients (in 22 of 23 samples)
in the gauze group. Moreover, it could be detected in samples
from the surface of air purifier filters in the rooms of all 6
patients (in 13 of 23 samples collected) in the gauze group.
These data indicate that the dressing agents prevented passage
of the virus particles through them. Of interest is the finding
that VZV DNA was detected on the surface of the air purifier
filters only when skin lesions were not covered with the hy-
drocolloid dressing agents. Moreover, VZV DNA could be de-
tected on the surface of the air purifier filters for patients 10
and 11, who were in the gauze group and who had no VZV
DNA detected in throat samples. These findings suggest that,
in patients with localized herpes zoster, skin lesions are one of
the possible sources of airborne spread of the virus. This is
supported by a report in which airborne transmission of nos-
ocomial varicella from a patient with localized herpes zoster
was strongly suggested by tracer and epidemiological investi-
gations [8]. This is also supported by the findings of Sawyer
et al. [7], whose PCR analysis of air samples from hospital

rooms of patients-with herpes zoster revealed viral DNA in
70% of the samples and suggested shedding of VZV by aerosols
from the patients. As a result of the transmission-based pre-
cautions of the Comumittee on Infectious Diseases, which were
reported by the American Academy of Pediatrics [9], standard
and contact precautions are required during the care of patients
with localized herpes zoster in a hospital setting. However, the
present study clearly indicates that, if skin lesions of patients
with localized herpeé zoster are not covered with a hydrocolloid
dressing agent, additional measures for preventing airborne
transmission should be included in the care of patients with
{ocalized herpes zoster.

Another interesting point is the positive finding of VZV DNA
in throat samples. As has been reported elsewhere [4, 5], VZV
DNA was detected in throat samples from 4 of the 6 patients
(in 11 of 23 samples) in the gauze group. However, in the
hydrocolloid group, VZV DNA was detected in throat samples
from only 2 of the 7 patients (in 3 of 26 throat samples). These
results suggest that airborne spread of the virus, from the respi-
ratory tract, may be another route for transmission of the virus
from patients with localized herpes zoster, as was observed in
patients with varicella [3]. This may be supported by recent
data {10, 11] reflecting the frequent detection of viral DNA in
blood samples obtained during the acute stage of infection in
patients with herpes zoster, suggesting systemic replication and
dissemination of VZV, even in patients with herpes zoster. How-
ever, absence of VZV DNA in samples from the surface of the
air purifier filter for the hydrocolloid group and absence of VZV
DNA in samples from the surface of the air purifier filters in
patients 10 and 11, who had no viral DNA detected in their
throat samples, does not support this speculation. The VZVDNA
detected after the onset of the illness in the throat samples from
the patients with herpes zoster may partly be deposits of aerosols
containing the VZV DNA shed from skin lesions.

VZV is extremely heat-unstable, but it is also very contagious
during primary infection. It is generally accepted that the re-
activated form of the virus, localized herpes zoster, is less con-
tagious than varicella and that its main route of infection is
contact transmission. However, the present study has suggested
that the skin lesion is one of the possible sources of airborne
spread of the virus, even in patients with localized herpes zoster,
and the hydrocolloid dressing agents prevented excretion of
aerosolized VZV DNA from skin lesions of patients with lo-
calized herpes zoster.
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