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Table 1 Tuberculosis outbreaks* in Japan during 1994 and 2004 by site
RAESTIRERARRREY, FHRBRE & (1994 ~2004)

No. Average no. Average no. No. of

outbreak of patients of infected big outbreaks**

#¥ RFEY FHiPAR EHRIOALE
Total #% 365 438 20.6 41
Kindergarden ##tHE 1 1 30 0
Primary school /M##& 7 0.29 57.6 0
Middle school =~ ### 27 2.11 43.1 1
High school ## 43 2.04 385 1
University X% 23 1.26 30.7 0
College %M%# 11 2.64 20.6 0
Supplementary school % 5 1.8 38.2 0
Community % 24 442 55 1
Facilities, home & 20 7 15 4
Firm, company  $%57 107 4.64 11.3 9
Hospital —##kE 49 5.52 14.4 10
Mental hospital iz 28 10.18 17 12
Others £t 20 475 15.5 3

*Tuberculosis outbreak is defined as group infection more than 20 persons have been infected. (provided
one person developed disease is counted as 6 persons had been infected.) HHBHBR L i3 1 ADBRIFA
A ECRESILBEEEZED, LXL, BFEE I ARBRE 6 AL LTREERENR 5.

**Big outbreak is defined tentatively here as group infection more than 10 persons have been developed
disease. ZZTIEEL, RHENIOAULEORABSE [KEVREABRE] & L7

Table2 Results of tuberculosis contact survey at Aichi Prefecture (1992~ 97)
FARCBI 2 RMERBOEFEER (RA)

Year No. newly No.smear  No.sm(—), Bacteriology Contact Group Small scale
registerd (+) culture (+)  positive survey* infection group infection
£ HESK BHkEH g 3o Rt Ll e E Gil IR
A B C D E F G

Total 7989 3053 833 3886 254 11 34

1992 1452 574 170 744 31 0 3
93 1445 506 174 680 27 1 3
94 1272 468 132 600 34 1 4
95 1241 484 116 600 42 2 10
96 1299 527 108 635 58 2 6
97 1280 494 133 627 62 5 8

G,

*Suspected group infection, and surveyed more than 5 persons.

REBEDOTWEEEE X TR, BPLBES AL

E/B=8.32% F/B=0.36% F/E=433% G/B=1.11% G/E=13.39%

b, BERRELEITHRIIRLTEL VI EXah
590

* T ¥ TIRHBEFAH B - EAE RS T RO
AF R CHRENIZIT> T b, BCGEMAMfTThRTY
B Y RIBRETRESH A HEIEBTEZ LD
T, BEOEMNYVZRLZILWDHEELNToLEST
Hbo TOMRER, ERMEMEZFO) LEFKGEEES
LTWnix1% T, BEREUEFNTATHRERELE
CL72DR 2% 1307299,
BROBENEDOREDIANY L 253 HE - BE
BIRILICKECHEBEND, L7zd o T, BT X b #us
WX DRRIZERZZ L, AUHIRTH 1 FITLICERFIC
WLTEZRITNERZO VI LIV BEAATHS, L
L, bAEETEIHIIGVZIE, FEGEKGMEREZ

BED) BEABREORIIFEL 25 DIEEDICHEELT
bBLEOS~ 1%, MEAEBRENZDS~6KT2~
6% BELEZTIVESL) BRENFI0AULOKE
BLRBRBRYE, RARBREOBRERE 252 LK
BEHEBETOREIIRL, 02% 1225V DTH5S,
2. HEFEBTREL T 5 Ry

iR HREEEETD 1 AICH RS 2VEREN
DL BVRE, 100A2BTESBICBRESELBED
bhH, PFEE, BKORE, HE, BELEGLLCEISS
ETHHN, REBREOEREMB-DITL )P LEL
CRTHRE I,

R DFRIFAG RS L % EERRYIZHESL L 7z Riley 13, &
HEENEN T 5 quantum (REEA) 2EHL, X5
WEAERCETEREOEFZ2HRALT L L 2RA



Transmission of Tuberculosis (I )/M. Aoki

2o T T quantum &\ ) FEMHV SN0, #HK
DR | OB TR 204, AE»OBEBOE TE
CHDPHEELTVREVEDT, BREVWISEELMD
T, [BREE2RISELIHEIEEMR, 2% Y quantum
(RYge¥ify, #HBE quanta) | L VI EEERES72DTH
59,

Riley DEERTIZ 2 EMIC3 LD ENLE Y PAREREL
72%%, ZOM, EBRFEMOZREBRBMICE B
TRECIENDENVEY PHEAFERL TV, TV
Ey MI1EEBIC1/33 5 feet (9.349 ) RS 5 DT,
120D ENE Y MiZ2FEMIT, 1/3X24X365X2X
120=700,800 3775 feet (19,844,413 1) DR X FFR L7 Z
Ellhb, TNTEILEAEGEL TWB DT, 700,800/
63=11,124 L7 feet (315,000 1) {Z 1 EDEFLEAADH -
Rz ke B,

Z ISR L T R AL ORI 2 B LY
WEHICEKBIOREE, REOE S 3m, MEED
IZ102mDOEEC 1 HOBRBEMFFEEL T ZZ L
127 % (1020 cm X 1020 cm X 300 cm=312,1200)c Z @
EICKELHBICEREHEMUD 1B SWFELTVT
LRERVWEEZ DML LR, L L, BHEIICE
HIhEIROEHI R e b,

AD 1 EFRREZB L Z051, 1 FEEIC400~5001, 8
B TE X 23,200~4,000 R %, ZORBUCEHHE
T HEHEMA, 1 H 8 RREM@< &3, 315,000/3,500
=90 H OB CTREEM % 1 HR VAL, BRETEE
kb, LALEEIZIE, ZOXSICHEMEWES
AR HHEFIX Poisson T % T 5, 2F Y100 A D
BEWHEICTHTW LT BLE, WATBRDE
EMARYT L VI FEICR S, By OB
FTISHAL LV NBEDT, 4~5HHTB3%NDE
EEFOBRPIIRMN L TRESHHRHE VI DIFTH
5o

Riley DEBFHTIX 6 DDBEITR 4 L EKE G
DBEXPRAEL, REISRDONIISM, INH, PASD 3
HIGFH Z B L CEDEMAL T ARIICEE L Twb, L
Lo TEICHBEDBEI VDS 6 DDOEB DR,
B ECE - BRI EERRN ICE, N TV, 20
RO BMIBRY A 7 L TRES2133L7F feet (6,031 1)
DZEEINPSY ARSRTW/Z2DT, ThickoT
B ONIERO RGN OEEH 315000112 1 8
Bolbl3Thb, tET AL 1 HICFH30ME0 R
BHARBL WL ER S, Lo T, dLEBK
BELIFTbATERSh T L +hid, BREDERIE
EED o7, 2N SRHOHBLIBMINITE
LZ6HDBEEMPBLET HBETH S,

BEBRETICHBLTVWLIEEMONG60%D 3 ~4

403

h B CHEEOBEEZZTELE V) LIRS TIIEMTE
Zudkd Litkv, LA L, Riey»%E < OXEEF A
LTRRTWA LIS, 1940FER, 1950 FEAITIdKE
OBREFICHHT L EEMIT 6 » ARRETY RSBz
LTz, bHETH B "IE, HEHREICHBREIC Y
RISBRHLE - - BEMOTRBOBETI TONBLEAE
L, 15457 BOBIC—EIL, VRICEELZREI IS
RO BZTOEBEERALREEIIESIRTVS]
LTV 5,
BEHEOBEN 6 ANNESNAHREOEREZ, 1HS8
BEEEMIARVEITLEVIZ RS TRHZ R
Vo MEDSELfTbhEVnEn)ZEbhv, 2, &
EDOBRBTIIEEMOBHRBEREN) R 7133 o LEV,
LhL, BRHEEZNAEL TWAREDZERAEZMHE
KETREBRALTHZ), H50E, FEERBRADZE
FTBLLOBREIEBTEL ), /-, BRIZK
STREBEMVOBELEDLI L, MHMIHRTHI LN
BEBFIEICWHIICERETHLI0ERTE L I,
3. BERBEIVRET 5 RGN

I TRRIBEEMNOBER 2 EMOFHEET
Hbo EBICWEIREL-EEHEMIARLTWEE8ED
FRICIB LB X o TRES R R B, HIZIE3 HEZT
EBIFRRICINA SN -BEEKOBE L, 2 FHICEE
L7263 IEDENEY FDH HDISIL (23.8%) IZBEHRS
FTWh, StELTAHABE, TD3HMICIX2003H
feet (5,663 1) IZ 1ADBREBEAANREL T/l L e
%o FHEMA 1 RERIIC 400 | R IS 14 BB CRESE S
LEETHL, MEROERDOBELNZLEHERTHA
E72h 0305 0WmETEELTLE ) BIDH S,
—%, BEHECORERE I 252 BEL L
{7\, RileyDEEBRTAS L, BELLZEVEY b2
LEEE T SHEILL, WSy — U hoREREZE R
ObNLBEX*RETELRIVADBETRS L, 1EIC
LRGP X ho BENSA (88.8%) TEENSHK
FHDTW, —F, BBDOXHICISEICRGE ¥
BEMNIA (09%) Hol2d, ZOWEEZBEEDII,
W, A% T 1 RICESESEBEIE11A103%) T,
353 A4 RIS, 8 Al 1~ 3 RIS
7=DHRTH o7,
BEOHEY, BORN, EBRREWEARIZEY
FTHY, WE»PLBLOBHWHIIERE Eo mEBRE
B, SHIENVEY PEATRBRARROESENRR
BEALINL, CTOEBRIPSERNRILEITENT
FZITANDLZLIXERTH 5,

Fo, BOEBELBRAX ) ICHEBROREICIIHEE,
BORR % EDOEINIHE - BENETFIREEET
HDT, BRENTEIIERL CERNICHENICBRS Z



LWRETERV. LAL, KENICWZIE, RileyNEER
BOICRERR L -85 51E, RICRRZZBHNECOER S OR
BOLIK—HEHLTwB LW B, &5, BEEHE, T
BBKGHETH 1 AICDRBRESELVEEI DR YO
ckazl, —F, —BOBEEIA, 2 AOFKKRITE
e&¥, BIZHES—t Y POBREIWVNEERS O RRE
By, LT, 05~ 1%DBEIEF YD K
Bl bt EoTHEOLIVEORRTIIKERERY T
BirwZEsd,

4, RGO EH

BROBENEERETHAZ LI CEB ST
5%, BRLTODLHPETRY RS CRESH 2T 52
EXEELL, T2, BRI TOHEMNEL, BEXRIE
WOTREREDOEFOEBIBE L ol TDADLUTIC
W OMDEFAEZBTC, BEBREOEELZIRY 72v
(1) BHZENTOREDOIEAY

IR LRI e e E TS, L2
BdDLwZ LiX19694 12 London 5212k o TR ER
TWwb, Loudoni3#EM4H, M. kansasii, MAC 7z ¥ 2 E#%
6 feet (182 cm) DEEREBEMNIZEEL, 0, 3, 6, Ik
BRICEROV Y TV ERR L THOEESTo72, &
DR, T Ve RoREEIIEED 6 RREZICD
477~558% W BE L CTER L TB Y, Mkansasii®
13.1~37.5%, MAC®27.8~314% & ) ERENRCCH
oz, BERE, ERNEIIZRAOBELETRRS
A, BHINZRTIIHEERIE,I %) RCEHEREL
TERLTWAZ LRI TH S,

B EN-ERNTHRE L REKE IR LICRESKE
WY, BREES ORI E 2 AT R
Zho CHOEELRHE L DIX Catanzaro”? TH B, =D
BHHROBRREBEEIHET»OHBZICELNTEL6M45%
BHTLHEBELRIELTBY, ELECRELND -
T AR BRI DS 3 BBMEA o 7o 0BT Mk & &
Zbhiz, BBETREXERELITV, ZOHFEL
THERAEY, EOBRER EMfTbNIA, BICEERNHE
TRERELBHIN TS, REEHBHORMIKEZLE R
W L7272 03l e iR R DT b MU R4S HE & A
Lipodze ZOBEE, BB 14 NOREIFER S N12A,
AEXBRECHEE R ETIDRE L EETEEML
ZBMETIRIOAFT A (36.8%) 2 fFEk, EEOEMIT
Lo BHAETHNTW26ATIET A (26.9%)
PBEEL, MBECERERI R, ol. RFEZLIERLHIC
BBBFICHR o DEEr 7—% Likdo 2B D
YL, BMIRRICE AEN b oL ELZ ORI, K
BEXERELZTo721500HICEOBE T 1 REEIC
249 B DR BAL % B L, 1,950 112 1 JEFBAL AR
LTwizkatE s,

$EAZ #8045 $5%5 200545 A

WRER ETRENELTFhRATVWRVWTS, AHOE
BTERONTEIRI 5DT, REBEOEEHIINES
RIS %50 BE, FBFLRLESDAPVLEET
WHIZ L D EHT, HRERLHICHBESEICE LR
THEEZDbNS,

(2) BB DEEFHE

R LEWOHTORED L HEND BRI DILAY
FaRRBIIRLZDOH, 1970FI12 K4 Y ORETRE
LERAEOBEAREOTH 5, RREIZLE, face
to-face DEFEDEM TIEET 245, EEORBICMZ,
HEORETEIHM L WBEORE, ZREBEIEE 5,
EMT, LadRRENE WO TERAREOREZ
XVBRFIZHMB I LATE B,

KA Y ABEANFRY Y AOHBEL SR 7-0OB5
B, F7APELNTREOBEERE ICINE Shi-25,
4 BBRIES HEN, BERRELZH SN, KERR
BB RESO b L TRASRBRRICB Shiz, 72
RELDNTHRREICW 5 BE, EE»S5—FdHkho
721, 7S TA V7V UERERITL T
D—EDANDFREADEF T —EIE SN, BEEELR
, B LADIIBRBD 2 ADAIES 2,

BYFr RAERECHEL/-7BE» 5 17HHIC
P TIT AR TRIB L7222, Fig. 1ICRAEBDY,
BEOBMBOERKZL LBV -HAYOZBLTEL
~N, ELIEBEEEo T28, 3BT o7. 2O
BMOBWIZ19RECETON, REITRTEE, &
BEREIAF—ABET, K, H?MHESWEERIHEL
LTz, ?ﬁ%ﬁaiﬁbhﬁ LELROBILEIFEE
FTHRE STV, BOT CTICBEHRF— AR
BEAONTWDT, BED LR S LNHETED
bR A L, ZOEZINESNr1S Ao
720 T LTREOREDT CLOMBRICEBE,ISDT
DB DEZTHA S 720

EARESEE LD 1 BORCERZ /245, §
3N ABICKE, BEFEUNL-EVER, BEEEL
Eo TEBRADHENERAEL e ORI Fig. 1IIRT
LI, ZRRBREEZRTIBETH o7 RBRDA
0, QD2 NZZRE BRI Z2BETHS, &)
LTHhbE, BEROBERHE, ZROMHE Y, E5RE
BOWMY)FRILRERTVWEEER &)

(3) ZEW% LD /2B

BETHIEBEAORECRDAD 2 FEIRKRTH
D, BEREFCRUMNEBZEE, BARKICEDT
Wiso L LA TIREMIER ST 5O THREER
ANELDTEELZoTW5S, 1 BEIC 2 [H (2ACH)
DWETRBETHIEEINDBRETHDIZ695, 99%
BrEITIX1384, 99.9%BFIZiX207 805 LETA X



Transmission of Tuberculosis (I ) /M. Aoki

@® Case
K Kitchen
wc Toilet
/~7 Dunb-waiter

47 Stairs

Smoke pattern

405

Fig. 1 Floor plan and rear elevation of Meschede Hospital showing locations of all smallpox cases
FA4Y MR CORREOBRABEOIEA Y (XIR10L H)  (Bull WHO 1970; 43 : 672)
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Fig.2 Trends of incidence of tuberculosis in certain groups
and annual risk of tuberculosis infection in Japan.
—EROHHREHE L FHBERRAERROHS



Transmission of Tuberculosis (II)/M. Aoki

BfEBRE) =2,900 (0 ~ 4 &P 1 FRORBRREEL)
2,900 X 0.2 (FrRYeEH 5 DOFEREK) = 580
BCGEE TRBI60%H T LTIE, BREK

13580 X 0.4 =232

FREED S DRIBREE20% L L72A, 0~4RDRE
BEDODORFRIIERIIZ NI ) B TEEEID 5
DTERDDETH 5, BCGERIZ X 2 BF T R60%
LBODETHS, T LTEHELTH 0~ 4RDOER
BRUIEM232 AL 2575, EBICIZ2003FED 0~ 4 5%
DHBHFBEINATH o7 TDEIBREVEVBYET
&0k, O/MROBYAERES0.05% & 0BV, @
BRED O DORREN20% & DKV H, @ BCGHEMIC
LBRFATFHRRI60% L) EHICHED, OVTh
PThb, LrLERE, BCGEBICLH2BRTFHE
IR RYLBFLEZONBLDT, 0~ 4R TIIREY
BT B RPEBITITEM0.05% & ) & 5 IEWTTRENE
PERLIEZONE ),

—77, 20~ 29ROBEEUMBERTBERTARD &,

16,965,000 (2003 4E D20~ 29N A) X 0.967 (BE

YR Z339% L L12) =16,405,155
16,405,155 (20 ~ 29 D REFEH) X 0.0005=8,203

(20~29% D 1 FEHMOFTRERIEE)

8,203 X 0.1 =820 (20~29 K 1 £ D W R PENi %5

TR
Z DM BERREE 559,845 AH S DRI/ D H Do 14

UL RGO BERE G B O O B BB PR RE BR R I M
0.1%LLT72%5 5, 2%, 559,845 X 0.001 = 560

COFETIZ20~295%D 1| ER OB BHEMBZER
WL, 820+560=1,380 A & % %o FEBEIZ20034 (2
BRI/ 20~ 29RO EEEMEZIIL 1278 A TH -
7oo T OMICHEEHEMEHIE D BEN1,154NH 5D
T, CO—HIFEBIZEREE -2 Thud it
BELIZIZ-HTHEVZED,

2 LTRA LHAEFDNR TV 5 bHEOEERYS
BREOHAMEIIRA T ZIILEHRTRLEREIES
T, METRINIDEVRDL LAk, &%
DBRFARED L THIRELL, HELKTRNES
DHBLHELZITTVEY, MRRERPRPRELR LI AT
WALDIZTBEL TWAIEEMEH 5, L LunFhic
LCOEERHRTHIEDPET NS,

KRR ERFIIEOEBN BB ILOERL LTEE
THb, FETIZI952FLRFTARIC BCGEREL TV
95% DEFEZZBITTHEY, bIELEK, BREfERE
DEHELRIBENTER P 272, TOLHIFTNOALD
498 F ANDOMIBEIRE L, 19884EIZH 4 RO BCGHEME
ZHIEL, 1995F M ERAZRICY KISKREETo
THREBBEOEREIR- 12, ZORER, 1995ED KRG

409

fEBR % 1X0.19% (0.16~0.22%) T, BCG 5 B 44 8
1950 EDRLLfEREER 8% L BT 5 L EBICHEL
Ty, EFHMBIRII R LEREN, PEFZDE
21, AOKS0F AO#BREIEE L T BCGHEE% Fik
L, B EREOLNE 2 MR L TREZN H O % 1TV,
PBEDOEORBER L LTVAZ LB FEx L
Jo

%8B, TOMBTBCGHEEZ ERMICFIETSIIH
7eo T, IR N AR, LREEBMODZIREOKR
Z,BEIHLTIEIELR DOTS R E2ERL TWAE A,
BCGEREZHIE L TH/NEOEHUHBIELR BRI
MEROSNT, ThooREEEBALTATARD
BCGEMEAHRIL L THMER P o2 L WMED LT 5,
4. bHPEDOERBREEREDGR

F 5 V5 EORMBETIEE kRS, BE
FKIFER L7, BREEREIEL 20 TRROERLE
FlolollnwbnTwsa®, LiL, 2Fabot
1T, REEH~OAOER, KEHOBEBEDIKR, &
FE»ODAEEDOHM, HEETOHIVREEDORH
B, HARFENEERE, bAEOBREEREEZ S
&, BERER, H5VIIEBREERENINTTO
BEROEERLEZ7: 01T TFHI LEEW,

LAL, SRR, 2F D 20I5FHITEBS
CRERRICH > THBTHLEZTIVWES ), 1272
L, BECH~7z & 9 I/NRO RS ERFIIHERT S h
TWAH I THZWEEDLHS ), iz, FHE, &<
WCREHCTIRERNL VELHERT 29D Lhiw,

(BB BERI10AM01UT (ZETH X
Z120ALLTF) 2k 2, 2ERTOEMERREOR
BRI UTICANERBEIRBLAE] vy ]k
V) Styblo DEMBEO B MW —RIZZITANRLN
TWh, BB RB LV BERTIIZL, AREE
FHIIREE AR LTEVEWVIZEZTH D, bIE
D, RELVEBRRICEBD, KFERZVL 22D
REEZEZ DB LERD L TwEY, EEIRLLARE
320600 FEHEZEZ TW5B, ZRETRDOHPETE, &
R & Hefih U723 oS L iz, vwo, I TREL
b)) bORBBKBREDZERL2TI RS R

WV, (58)
X 7

1) BEERBE  $REFAREEN—%, FHRI166E7A.
2004.

2) BEER EATEH BHRCBTLEENE A%
4. 1984 ; 48 : 539-546.

3) REIER, WEEHE KEEE b EPNR2
B b AR OERIES. &8 2000 75 : 71-77.



410

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

Drion R, Peters A, Kromsigt GJL: Tuberculosis epidemics
in the Netherlands. Bull IUAT. 1968 ; 41 : 64-72.

Riley RL: The J. Burns Amberson Lecture. Aerial dissemi-
nation of pulmonary tuberculosis. Am Rev Tuberc. 1955
76 : 931-941.

Riley RL, Mills CC, O’'Gray F, et al.: Infectiousness of air
from a tuberculosis ward. Ultraviolet irradiation of infected
air: Comparative infectiousness of different patients. Am
Rev Resp Dis. 1962 ; 85 : 511-525.

BEBNEAR E7E BRE [(RERAREEKT A
75 -3, BRERE, SHREOER L ZOMEI
BT, RFE, BNEAREE, RERALL, 1952,
176-177.

Loudon RG, Bumgarner LR, Lacy J, et al.: Aerial transmis-
sion of Mycobacteria. Am Rev Respir Dis. 1969 ; 100 : 165—
171.

Catanzaro A : Nosocomial tuberculosis. Am Rev Respir Dis.
1982 ; 125 : 559-562.

Wehrle PF, Posch J, Richter KH, et al.: An airborne out-
break of smallpox in a German hospital and its significance
with respect to other recent outbreaks in Europe. Bull WHO.
1970 ; 43 : 669-679.

CDC: Guidelines for preventing the transmission of M.
tuberculosis in health-care facilities, 1994. MMWR. 1994 ;
43 : RR-13. p72.

Shigematsu I, Minowa M: Indoor infection in a modemn
building. Tokai Exp Clin Med. 1985 ; 10 : 407-413.

BH W PEREBEARROREERICET K
B, &% 2003 ;78 : 733-738.

Pottenger FM: Public health significance of rare tubercle
bacilli. Am Rev Tuberc. 1948 ; 58 : 314-321.

Moore M, Valway SE, Ihle W, et al.: A train passenger with
pulmonary tuberculosis. Evidence of limited transmission
during travel. Clin Infect Disease. 1999 ; 28 : 52-56.
Ehrenkranz NJ, Kicklighter JL: Tuberculosis outbreak in a
general hospital : Evidence for airborne spread of infection.
Ann Intern Med. 1972 ; 77 : 377-382.

Fox W: Methods of chemotherapy in developing countries.
Bull IUAT. 1966 ; 37 : 249-260.

Andrews RH, Devadatta S, Fox W, et al.: Prevalence of
tuberculosis among close family contacts of tuberculosis
patients in South India, and influence of segregation of
patient on the early attack rate. Bull WHO. 1960 ; 23 : 463—
510.

19)

20)

21)

22)

23)

24)

25)

26)

27)

28)

29)

30)

31)

32)

33)

34)

KM #80% %55 200545 A

EALRBEERBRESBRIER | PR 1LEEGKER
ERALTRES, 2001463 A, EEF@HE.

FEAREM . ShdybOMRERRMR. [EH - F#
BOHORERE 1. EREMR], TR 16 FURTHK,
R TFBI&, 2004, 65-68.

R, R)IER, SHEBE, M RICBT B
ROy RVZ) YRIGERRE, £1HR RERKO
BEE. #1%. 1972;47 :345-352.

HiE—, BREE, FAIEM, b BRIZBIT 50
RBoOYyRVZY) YRUOSERAE, F28H BREERX
DHEE. B 1973;48: 111-119.

Styblo K, Meijer J, Sutherlamd I: The transmission of
tubercle bacilli, Its tread in a human population. Tuberculo-
sis Surveillance Research Unit, Report No.1. Bull IUAT.
1969 ; 42 : 1-104.

Sutherland I: Recent studies in the epidemiology of tubercu-
losis, based on the risk of being infected with tubercle
bacilli. Adv Tuberc Res. 1976 : 19 : 1-63.

Styblo K: The relationship between the annual tuberculosis
infection risk and the risk of developing infectious tubercu-
losis. TSRU Progress Report. 1976 ; KNCV.
HRBFEERARBERTFHR  SEEBRE. &
HOBIIK 1963 4-1964 4, HIRBUFELR, 1965, 40—
105.

TiRBHREERAREER R 1968 FHBERR
& HEOBIR 19684, HIRBATELR, 1969, 130~
220.

FOFWRRICBT B REOBFEAN (1), Styblo
DEFNV &Y RIZBIRDOBAM. FH%. 197146 : 357-364.
FAREM : 54 MBRIFHER  DAEICBT 5K
DS - EROBEDORAM. B 1979; 54 : 527-533.
FARIERM : bAENI BT 5 BB OREORAE. H
AMIERERIR. 1979 ; 38 : 668-675.

BRHET | AFITRT 5 BERBIARI 2 5 T ZH5%E
BIETRE OBR. ADRREH%. 1943;4:8-35.
RHFELETF  bAEICBIT 5 REOBEEDOTFR. %
1991 ; 66 : 819-828.

Zang LX, Tu DH, He GX, et al.: Risk of tuberculosis infec-
tion and tuberculous meningitis after discontinuation of BCG
in Beijing. Am J Respir Crit Care Med. 2000 ; 162 : 1314—
1317.

Styblo K: Eradication of tuberculosis in developed countries
in the HIV era. Bull IUATLD. 1989 ; 64 : 58—64.



Transmission of Tuberculosis (I ) /M. Aoki

411

Review Article

TRANSMISSION OF TUBERCULOSIS (II)

Masakazu AOKI

Abstract Tuberculosis outbreak is defined as group infec-
tion more than 20 persons had been infected with tubercle ba-
cilli in Japan, provided one person developed disease is count-
ed as 6 persons had been infected. Outbreak is to be reported
compulsory to the Ministry of Health, Welfare and Labor. A
total of 365 outbreaks of tuberculosis have been reported in
these 10 years during 1994 and 2004. Out of them, large scale
outbreak more than 10 persons have developed disease were
41 (11.2%). Results of contact surveys has reported that 0.36
% of newly registered smear positive cases had caused tuber-
culosis outbreak, 1.1% had resulted small scale group infec-
tion (5 to 19 persons had been infected), although majority of
the bacteriology positive cases didn't infected even one per-
son. To make clear the mode of airborne infection with tuber-
cle bacilli more clearly, the author has discussed the results of
quantitative model on droplet nucle infection by Riley RL and
others, nosocomial infection of smallpox virus in Germany in

1970, the results of analysis of airflow at the sites of outbreaks
at business office and middle school in Japan, and so on. Fi-
nally, the author has reviewed the development of research on
annual risk of tuberculosis infection in Japan and discussed
about the present problems of risk of tuberculosis infection in
Japan.

Key words: Tuberculosis outbreak, Nosocomial infection,
Airborne infection, Quanta, Annual risk of tuberculosis infec-
tion in Japan
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