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WERTH o720 T72, ISMav6 SIEN-y DREAE R FET 2 & SN 5 cfp29 BIZ T O _LHICHIA Sh
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HTHIN Ll T b 2%, & CICHARICBW TR AR
AN 1075%0.82 (19714F), 2.43 (19904F), 3.52 (1997
) ERIEICHMLTH D 2, BIEOREERIZ6.0~8.0 &
HEINTWD, ZHFFESHE (72 A20, S—1 v
7302~1.0)2 L ERTE DD TENY M.avium & M.intra-
cellulare DILFE % B D &, M.avium D3F 70% % &5 T
B LU D DR REAERMOEBEREL b 2%
WIEEZEICAM LT A2, ZoHEIEb2 o> Tw
%\

H RO IERIEPIRAIE IS 274 B 74 29128
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restriction fragment length polymorphism (IS7/245-RFLP)
W9 DA 20 G TR AT L & ST & 7208, Rk
EHBIMEC BN D 5 720 THUSH LEER S ifE TR
HAE & TR O B Mycobacterium avium tandem repeats-
variable number tandem repeat (MATR-VNTR) % 7 fi# A7
HEODIT) AYIS1245-RFLP i & 0 WAk BIRE ) b BN T
WHZ EERRL,

S5, M.avium D7 /) A FIAFTEY B35 ARLY] (Inser-
tion Sequence: IS) DM % 17\, H A O IR 55 Bk D
50~70% %3 F BLIT ABCE ISMav6 & IRA$ % 2 & & Bl
L, WCKRTHBESND M.avium \ZIEHA SN W TH
%2 ka2 L72Ys bivb U ISMav6 DIRA OF A
HATOHii MACEERIINZB D o TV 2D TIZZRwvhe
BoTWwWb,

ISMav6 DIFANIEL 7 AFFESNTED, TDIHDH
D 1 DL EGeAE £12 BV Tinterferon (IFN) -y @ PEA 7%
HIZRG- L T B #IET, ¢fp29® D Shine-Dalgarno (SD)
FEHNZIFA E N TV %, TFN-y I EPIRE W K3 5 15 2B
BICEELR@HEZ L TWDL I EDND, ISMav6 i cfp29D
SDHIICHE A ENTW 5D Z & 1C X D IFN-y pE: % 3
LCTWw30TlkEwr Ll shs,

AWFFETIE, WEEDE W M. avium \ZBE T RS
HLMPE ) PERET L7720, BIRITHEEEE W &
BN 2IEBIH KD M. avium & H R EZE D L8 DT, Z
o DBIZFENT AT o720 2> bu—vEEe LTRIA
PRE B D M. avium % I T VNTR BUBINT 2 BT %
SR & OBIEYE, B X OHBUE ARSI ISMav6 D IRA
R WEMET L7ze 2 RBEHERNIC B i fRasisg
L, AT & 2 BT TRk DB IRE G % N 2
726
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(1) M%

I S BE bR 1296 e ORI EERHE X > & — 8 #k, T4
Brigrh gL be 8 vk, MW BE 16 8%, HETHEE 1 4K, T
TEHURBE 136k, RIEHEE o bk, WA T RMEE 1 4k, ik
R v 7 — 6 bk, TIMLILGEEE 16 6k, A BUAT IR
B 2 bk, fRIRREHE Y >~ & — 38k, BMIUEE 6 %) &
0 535-% 21T 72 i MACHE (ATS/IDSA DS HEHE & A 7z
§) RS R R IR 20 BE M. avium B89 FR (B4R 43
Pk, RIGHEE460K) ZATICRE L 720

FEHERR & L C M.avium subsp. avium GTC00603 (ATCC
25291), M.avium subsp. paratuberculosis ATCC19698, M.
avium subsp. hominissuis 104 (GenBank accession number
NC008595) @ 3 # % Hiv:7z,

(2) ERT—5 oIk

B & REHRBEO BRI T O X H I L7

FER% 95878 M 117 20124F 11 H

BER . CAM 2 5 L2 IR 12 7 A D BT W,
127 H H © W 5 C O Rl C S BE M3k 22 0 i =
v 7 A KRR T 12 7 A RN HA~EAL U 725 Bl

KRIEWHE  MMACIEE L COfRBEZ T2 DR
W]

AATNAE & LT, MR, AR, JEEEERE (BRIHPEN
#i¥%, COPD, MENiAE, 12740 E VRN 98 (FF 56 1 i whfe
iE, MBIEUHNG 7 &), FERE, HIVERYYE, 7 AV ¥
A EGeHE, = OM) oA, T W, g
CH ARG 2230 & R OB (B oIk
PEAYY - R 12H#E LT 5], % (nodular/bronchiectatic
type, fibrocavitary type, solitary nodule, Z O ft.), (H§ M H
DO RH) HFENE (CAM A, CAM & &L AR, Z
D) IZOWT KSR L D 7 v — MiREERT 72

RIGHREIZOWTIZ12~18 /7 A RBRICBHREZ TV,
Z O BNIHFR DAL A S NG IA S NER & KRG
WEEALEE, FHIROEALDA SN T RIEHEDO T T RELT
W B IEB] & RIGEALERE L S L 72,

(3) S ER

HEIZIETE A Iy ZNTIM % v, HiEldZ otk
DY =27 VIZHEHL L, streptomycin (SM), ethambutol
(EB), kanamycin (KM), isoniazid (INH), rifampicin
(RFP), levofloxacin (LVFX), clarithromycin (cAM),
ethionamide (TH), amikacin (AMK) ® MIC % ll5€ L 72,

(4) DNAHH

T O B 2% 13 PR T 8% 28 T AR SS # MGIT % v 72,
MGIT %* 5 Myco Broth® IZHEAEE#E L, WoOBEE (530 nm)
0212755 FTHE L, ZAKImLEZ 1LSmLOL Y
RYPFNVTF2—=TI05EL, BERH100xL % AN,
12,000 rpm, 1 75 [ O30 o R, R 245 T, 200 4L
@D INSTAGENE MATRIX &l 2., 34— O W {78 % VE
L7z 56 COMBIZT20MMRRL, t—T4 77
Ty 7 T100C, 84 OMEMLIE 21T 5 720 ik,
RNVT v 7 2128 ) 10 HEEZ 4T, 12,000 rpm, 3
SHEomELSEETE SNz B2 T 7L — FDNA &
L7

(5) MATR-VNTR BUENT 35 & OSRBA AT

TIA4 = —1Z, KRS DPEWE L 72 MATR-VNTR B 51 f#
FHEICHW SN TS ISR % L 7. PCR UG,
AmpliTaq GOLD DNA Polymerase & Fi\» THT - 720 2 uL
DDNAA{EIZ AmpliTag GOLD DNA Polymerase (5 U/ 1)
0.2 L, 2 mM dNTPmix 5L, 10x PCR buffer 5 uL, 25
IMDETFTAT—1uLZMZ, BRS0uLIZR S L9
(IR R BOK TIE5 L 72, PCR %, GeneAmp® PCR System
9700 # T, 95C104- Ml 7L e —F 4 » 7%, 98°C 10
B, 68°C 308, 72°C 1 70 OHIEY A 7 V% 38 [MFEFTL,
W I272°C 7 5 MRS % 47 > 720 PCREWIZ, 2%



Genetic Study of M.avium Strains/T.Nakagawa et al.

T H B —RZ7 ) (BE-gel) % Tracklt 50 bp DNA Ladder ®
A A= —L L HITHEKI Lz Btkar bo—
ViZ, & VNTRBEIEO SAERIEAS Y — 7 v ARHTICTH
B3 L T\ % M. avium subsp. paratuberculosis (ATCC19698)
Sk o B EY % v 720 EAIKEN % O 77V 1Z Gel-Doc
THesg L, BNV 7 b Quantity-One % i \» TH} 5 VNTR
IR OIS B A e L 720 4 VNTR SISO SUE Il 5 &
Kb, TheT7IvTa 774 Ve Lk, o7V
V7B 7 A NERIZ, vy R RS, Rk
1 % Fitch-Margoliash 12 THERE L, Fig tree v1.3.1, Splits
Tree 412 & 0 RMeH 2 1E0k L 72,

(6) ISMav6 B X U'ISMav6 in ¢fp29 DIRA D FFNT
BrBLE AERS ISMav6 & ISMav6 in cfp29 DA IR %
PCREIZ & O N 2 1T 5 720 ISMav6 DIREFIZDO VT
\& Ichikawa 5 D I HE - 720 ISMav6 in cfp29 DIRA IR
WIZDOWTIE, 2uLDDNA T ~ 7 L — M2 10x buffer 5
#L, 2mM dNTP mix 5 zL, AmpliTaq GOLD DNA Poly-
merase (5U/pl) 05uL, 25uM D 7 5 4 % — (F:5 -
GCTCGCTCACGTCGACCA-3', R: 5 -ATTTCTCCAC-
CGCGGTCAC-3") Z & 1 uL Mz, & & 50uLI2% %
IO AR RR T L7z 95C 10571 e —
T4 v 7, 94C 308, 60°C 30%s, 72°C 1 43D ¥EIE
A7 VE3SHFEATL, ®EICT2C 70 EOMERE %
To720 13BN/ PCREW % 2% 7 71— A7 )V TikB)
L, DNA7 57 A ¥ s OIEN 21T 5 720

(7) HEEH#EHT

BRT— % (MR, #2508 %L RifARNORE
HONTIE, #4 2 FeMEEB X U Fisher O B SR
5E % OHREHEAT 2 1T - 720 F#E 12 L Tl Student O
thsE & W72,
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(1) BEEER

AT, R L RIGEHOBIRNT 52 i L 72,
ZWIRER D BUERE I C B W T BRI, 2Bk A
BAET b o THEHRICZdALNIZ (Table 1). KRG
FEoBWMEEIMIZo~1257 A (hifEinn sz H) <
Hol2,

(2) KU 7 a—F &y

ki I 43 Bl 89 MR 1236k L MATR-VNTR B B fHT % 47 - 72
LA, SHIAIZBW T VNTREO IERZ R T 5
HERIKE CTHEEON Y FHPRIBS N, R 7 a—F ik
Yl Zz bNlze TNHO 8 WA Z N ZENEIER HiIZ
THHERZEL, S EISREEkD ) BZERZEN10
a0 = —§D% MATR-VNTR BUBIANT 2 X 0 #ERE L 726
6 ki 2 D VNTR /8 7 — ¥ O & Bk T & 7275,
Bl 2 MefRid 1 B O VNTR 8% — > OB L 23 BiEC &
Lotz R 7 a—FVEG 8 RO 5 % 6 FRITHEERE
ThY, KD 2RITREIENHTD 5 72

(3) R MRS

R - BERR 95 AR (K1) 27 1 — F VIR DAL T4
BERE IR L 72D D2 &) (8 U BANE SRR 2 17 -
2o 7HAI Y7 NTIMIZ & 5 CAM &2 M BBk o &
(Fig. 1), CAM = JEPE (MIC>32) 128k 11 #kAshg
TETHY, KD 1 RITKREREIECTH o 720 MHOZEH
J&AZ RS B LR B O I A S N Do T
(data not shown) o

(4) MATR-VNTR 47

MRS BERR Os Mefk (R ) 27 0 — v ke sk tk % &
) 12 L MATR-VNTR BUBUENT % 47\, RABHENT %
110720

Table 1 Patient characteristics

Untreated group

Progressive group Total

(N=46) (N=43) (N=89) p-value
Age at positive culture—yr
Mean=®SD 67.1£12.5 61.3£9.8 64.3+11.6 0.016
Range 34-84 43-83 34-84
Sex—no. (%) 0.37
Male 17 (37.0) 12 (27.9) 29 (32.6)
Female 29 (63.0) 31(72.1) 60 (67.4)
Underlying disease—no. (%) 22 (47.8) 19 (44.2) 41 (46.1) 0.448
Subtype of MAC-PD*—no. (%) 0.377
Fibrocavitary disease 17 (37.0) 19 (44.2) 36 (40.4)
Nodular bronchiectatic disease 26 (56.5) 24 (55.8) 50 (56.2)
Solitary lung nodule 1(22) 0 1(1.1)
Others 2(4.3) 0 2(22)
Chest X-Ray finding according to the Japanese Society for Tuberculosis Classification
Cavity (I/IT)—no. (%) 17 (37.0) 26 (60.5) 43 (48.3) 0.022
Extensive shadow (3)—no. (%) 3(6.5) 7(16.3) 10 (11.2) 0.131

*MAC-PD: MAC-pulmonary disease
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S & Mg & OB SR BEEIZA S NT, HARD
RTINS X B M. avium OBARF R W I FRD 2
-7z (Fig.2)o

WERICLABEADZ I AF—IBEIEALN LD >
720 RIGHRE % RIGHALRE, RIGHEEALREE pHL T
DRKE E OB SN RBEIEA SN o7z (Fig. 3)o
BEHERR M. avium 104025 D~ Ny & 2 HiEkE ) H R,
FIGEALRE, REEMHOMICHEETRDO L h -
7z (data not shown) o

(5) ISMav6 B £ ' ISMav6 in cfp29

BT A B Y] ISMav6 % A 3 % Pk & I1SMav6 H¥TFN-
y DEAZFET DL EIND fp29D SDHFIICTHA S
TWw5 (ISMav6 in ¢fp29) RO HEZ SR & RIGHRE

DT L7275, AEZHMIERD 25572 (Table
2-3.)0
RIZ, RIGEHEOHT TISMav6 B X U ISMav6 in ¢fp29

DRAFZ B L 720 ISMav6 O RA ISR A &

Sample No.
18 4

0.03 0.06 0.125 025 0.5

1

FER% 95878 M 117 20124F 11 H

Fw RO 72, 1SMav6 in cfp29 DA FITAH R
RIGEBREALBEICB W CED 572 (p=0.002) (Table 2-b)o

Z =

SR OME T, FPHEARLEZ SN ZMEHRORIC
BRI 2 W, MATR-VNTRIFHT B X OFISMav6
B L PISMav6 in cfp29 DIRA R E MG L7285, HERME
WERBDDLZENTELRD 72 —H, KRiGEHOHRT
R gt t, AL L CHELZ 2 L 72 8E B 12 ISMav6 in
29 DR RVPAREIZENZ LAVbh o7z,

Jili MACJE DB F BRI IC D W TiE, &9 L b3k
FEH S —B LR wnE SRTwbe, & IT/MER - 558
TALRET MACHE TId &0 X 9 HIERNIA L Ttk %
TIREDPOHITZH TRV, L L, FlEig
L7 R Ic B L LT L R H 5 2 &, FhEk
L 72 B OFEWHERIMES IS WS, Filiokas
KOWEELH D Lo L% BT 5L, PHHEBETN

T
2 4 8 16 32 >32

MIC (pug/ml)

Fig. 1 MICs of clarithromycin for M.avium isolates. M.avium strains are isolated from patients with progressive
diseases despite chemotherapy (progressive group, black bars) and with untreated diseases (untreated group, white bars).

Table 2-a Comparison of detection rates of [ISMav6 and ISMav6 in cfp 29 between untreated

group and progressive group

Untreated group

Progressive group Total

(N=46) (N=43) (N=89) p-value
ISMav 6 positive 19 (41.3%) 24 (55.8%) 43 (48.3%) 0.12
ISMav6 in c¢fp 29 positive 12 (26.1 ) 15 (349 ) 27 (303 ) 0.25
Table 2-b  Comparison of detection rates of ISMav6 and ISMav6 in cfp 29 between stable
patients and deteriorated patients in untreated group
Stable patients in Deteriorated patients in Total val
untreated group (N=29)  untreated group (N=17) (N=46) p-vaiue
ISMav 6 positive 9 (31.0%) 10 (58.8%) 19 (41.3%) 0.062
ISMav6 in ¢fp 29 positive 3 (103 ) 9 (529 ) 12 (26.1 ) 0.002
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DH-8-1

—— NN-165
| —

NB-36042

2.0

Fig. 2 Dendrogram constructed from MATR-VNTR typing results for M.avium isolates from patients in 6 geographical
regions in Japan. The dendrogram was created from distance matrix files by Fitch-Margoliash analysis according to MATR-
VNTR markers. The Manhattan distance is indicated at the bottom. the Hokkaido region, blue letters; the Tohoku region, light
blue letters; the Kanto region, yellow-green letters; the Chubu region, yellow letters; the Kansai region, pink letters; the
Kyusyu region, red letters.
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TR-M-5

TR-M-1
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Fig. 3 Clinical course of M.avium pulmonary disease and MATR-VNTR typing analysis. M.avium strains from patients
with progressive diseases despite chemotherapy (red), stable patients in untreated group (black), and deteriorated patients in
untreated group (blue) were represented in the dendrogram constructed as shown in Fig. 2.
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EERZHOBETHREICE D FHT 22 L EEHRFEN
LEZObNb, 4 Midretrospective ZIRFT TH 0, 4514
EORLETNE BT L DS LT EEZ B,

ISMav6 in cfp29 DA Z KGR O R TOEAL A
FTdh - 7225, 4D primary endpoint T - 72 B R T
OWAEHFIX35% L FNFEFEL ol BWEHD
FUBPEIZOWTIZE 72O RR DS % & E 2 WUIFIET
5L DOTIE RV,

Maekura 5 (& /ili MAC #i 64 ] D 1fiLiE B & T # 0) B %
MET L, MiER 4 2 3 OWMPAEEICEGTHRARTH S
e EAE L7210 2 ORI MACE O T #2121
WTFHEG L Tnwa I EEMMIIRLTWS, BE5L
T HRAROERNES R OWIFE BT 2 BRI HRY
ThHEEZEZONL, MIFERIEE D5 M. avium DIEZFH)
SEICHWONTEZA, FHL IR M0 e,
TIBEICHED D 5 2 & 9 S EBORRIISHT % 0k
HENTEVWEEZOND, KVHBLHFEICLVED
WREMEZ PS5 2 EARO SN T WD, A FHER
BT A RMA T 2W ST A EIETE Rholz
W, GHESLDIMENPLETH S,

2009 4f Kikuchi & (&, VNTR % Bl f# A7 3 2 JH v T M.
avium FEFHE DO FU T 2 5% LT a0, I
LERRAR D 5 M. avium D3 & 72379 B % Meat L 72,
HREMNZI Y I 2—2 3 v 82X B MM aviumFELL
NDIEB, 26 5EBI DN M. avium FETH Y, #8258 2 7%
Ao 72 11 & hot tub lung D 1 Bl % DZ L 245EBID S B,
124 B LA 6 % Bl G L 721§ % progressive disease Hf
(PD# in=15), 127 BUL LIGHEMIB L 2o 2%
stable disease # (SD#E 1 n=9) LEFK L7z TN 5 3TH
B M. avium Wikk % T MATR-VNTR 4T 2 47\, £
SNTILTAT A NVDR Ny ¥ VHEED ST
Mz L72E 25, PDAEEE SDEEDH 4 ICHERET 5 &
AT FGAT=NRHOONT, EHICEET VAT A v
7 ARG HNC &0, M. avium EIE ORREEE AT
THLETFINVEEE L. ZOHEIZM. avium FEIZX LT
BN EHEALG TR EEB % VNTR T L ) T &
VAR R N B

L EOWZETIL, (21FF U primer set & i \» 72 MATR-
VNTRIEHTTH V), RIGFEAERE & REHEACTE 25 ~
DY FTAY =\ hs 2 ERfFEsN, Lo LKk
GBS DLNOLNOBH TREEF D7 7 A% —TEHIEHA S
Y, VNTRIFNTIC X 20 Fll 2 Bl 52 LI3TE
Lol

SEOBEIIBNT, KGHFHEZOHTEARICE
ISMav6 in cfp29 3% HT=D1Z, KD bystander TdH 1
surrogate marker D 2 R L T a2 0Hd Lk
Vo L2 LYTHE R ERYE LS BV CTIEN- y 31 BRI &
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Ll 2o TB Y, RN IR e B
2BV TR M HEAZIRD IEN- y EEAREDME A 5 72 & v )
i b % SN T B2, ISMav6 A ¢fp29 @ SD BLA 12 i
AENDE, cfp29 DG % 5 L TIFN-y AP
flEsnsZ &2k, Hii MACHE B O 32 B8 BUS 28
WIML T 2R D B, ZDAH A LIZOVT, &
BOE LR BNAENLETH L,

AIFFEDIEF DO LD E LT, CAM /& EEMPE 31
2% L, RIBWLZERIZITBILALNLh o mdd
5o MMACHEIZH$ % CAMDRIFIZDOWT, sk
WAL 2bDEEZL2LEXLHDH, ZOFHFILCAM
PHEEE LTHNTWBE I EDIAWTY H b, FER
Kobashi & & CAM @ H] & 23400 mg/day, 600 mg/day, 800
mg/day & 3§ 2 5 IO TR BPEALRAA B EAto T
W ZEERLTWEY, ¥—=FF7 v 7 THbCAMD
AN MR M. avium FED FHTFHIZBWT—D
DEMRBHETH D EEZ N

F 72 IEHICHRIE N Z 212X, R 7 a— OV ERYYE
BIHBERIC L K ALNLEINNCH Y, RGFLEHIC
BALNGEDPo T TORY 20 —F VEGD AR
A L B L TV A AL AL, BB R @ genotype
LDV LETH L EEZOENDLD, K 70—
FVEROME ARDS, PHRARKT & LCHERIGHT
& D HEMEAE Z bz,

ARWFFEDKE AR, VNTR FEHTHE S 720 TN M. avium e
DIFHFMEIWEET D 555, cfp2923FA S N7 1SMav6
DA DA WA T OMEITICBIFRT 2 W REMEAVRIE
SNz FEHEPRERPANHTIED Z25, Y 7o—
FVIEGB X O CAM HE MBI ERICZ  ABNS
CEDBHL IR 572,

A M. avium EGRE D FE T DH % HY, M.intracel-
Iulare \ 22T H bbb NS %E L 72 VNTRFFFTIZ X
WOBET I A Y TDBERH I Ro72720, FkOT 7
O—F gL EZ LML,

FRMWIIEMAC O BIEHEICL Y, FHRTIIRH
WP DERICH, F 72052 ORI R F oA IR
GEERMRLZEIZLY, MMACHE OKY:, JE0, HEiE
LT DM, S S TRENBRO Y =7y Mk
W72 7 ARG LS D 2 25 B W RETED D B o

FoEEM (e b)) OBEMERRR, REFLOOW
DGHT 7 EOWTE D FRFIZHED 2 LENDH D, BOEE
MO EMFTAL LS5 HDO TN 2 &5, Tl
BYRIYE OISO A% LS h b,

E | B

AHFTENT I THRIR 7Bl v bk & IR PR T 2 Ffit L T
7277z, RNE, RIESEEL, k4 RFEAE, SRS,
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CHARACTERISTICS OF MYCOBACTERIUM AVIUM STRAINS FROM PATIENTS
IN JAPAN WITH LUNG DISEASE CAUSED BY M.AVIUM
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Abstract [Background] The pulmonary disease caused by
Mycobacterium avium shows diverse clinical manifestations.
Little is known about the potential association between the
genetic characteristics of M.avium strains and disease pro-
gression.

[Subjects and Methods] We enrolled 89 patients with disease
caused by M.avium, from 12 hospitals in Japan and collected
the corresponding M.avium isolates and clinical data. We
divided the 89 patients into 2 groups: one group comprising
43 patients with progressive disease despite chemotherapy
(“progressive”), and the other group comprising 46 patients
with untreated disease (“untreated”). We compared clinical and
bacteriological characteristics between these groups. The
bacteriological characteristics that we examined were drug
susceptibility, variable-number tandem-repeat (VNTR) typing,
and presence of the insertion sequence ISMav6. Seventeen
patients in the “untreated” group were started on chemotherapy
because their condition had clinically deteriorated during
follow-up.

[Results] The result of VNTR typing showed that there
was no specific clustering according to geographical region
or clinical group in the “untreated” or “progressive” groups. Six
out of eight cases those of polyclonal infection, and 11 of 12
isolates that were highly resistant to clarithromycin were
isolated from patients with progressive disease. The frequency
of isolates with ISMav6 inserted into upstream region of the

¢fp29 gene, which is involved in the induction of interferon-y

production, was significantly higher in patients with deteri-
orating disease than in stable patients in the “untreated” group
(p=0.002).

[Conclusion] Polyclonal infection and clarithromycin resis-
tance may be involved in disease progression. ISMav 6 inserted
into the ¢fp29 gene is also suggested to be a factor related to
the deterioration of pulmonary Mycobacterium avium complex

disease.

Key words : Nontuberculous mycobacteriosis, Polyclonal
infection, Clarithromycin resistance, Variable-number of
tandem-repeat (VNTR) typing, ISMav6, cfp29

Department of 'Respiratory Medicine and Clinical Research,
National Hospital Organization (NHO) Higashi Nagoya
National Hospital, *Department of Pharmacy, Aichi Prefectural
Koseiren Kainan Hospital, “Department of Pharmacy, and
SDepartment of Infectious Diseases, Center of National
University Hospital for Infection Control, Nagoya University
Hospital, *Department of Pharmacy, Takayama Red Cross
Hospital, "Department of Microbiology, Faculty of Pharmacy,
Meijo University

Correspondence to: Taku Nakagawa, Department of Pulmo-
nary Medicine, NHO Higashi Nagoya National Hospital, 5—
101, Umemorizaka, Meito-ku, Nagoya-shi, Aichi 465—-8620
Japan. (E-mail: nkgwtk@toumei.hosp.go.jp)



