Kekkaku Vol. 87, No. 12:757-763, 2012

AR % D ISR B ORI THLR U 7% 4R T e

B (HM) HEEZPOICERBORE TR LB ERIERSEOIC OV TRE L, 2R 4R
fE L DB ) HIZOWTELET L, (R EFE) 26 & 2MDWF O EH, 0D 5K
e, B L7z EEZ LN DB, O I RIESIC X ) 3R L2 Bt b 5 % EE 2 w4
LT, BRFEFTORMPRFLP/SY — Y ZMET Lze GER) B2 EE & LTRSS, K
BHROFAE TR SN Wi ENENSERIER DRI > TR Y, HilEdsss
PH 10 NDBENFERENT, ZO%K, HEMERSONLR LR > TWEdo/zds, WBowih
H &R A H ) RELPMIAE DM RIT— 38 — 0 Th b LR SNBSS ARR I,
EHIZ, INH S5 AOWTIhr s RIEGL, 5% L2 REMEDS S 2 EED 4 AR 37z,
YR I R LA, R NE, BB, K, NV R R SRR OB Rin i X 5 3@
BRON. (BE) FERENOREIHBES THEFREOEREMAGHLEL I LICLY, EfE
LEMEROEBLMERT 5 L TE, BMEESOBEN LI REITRBICOLRN D LEZ BN,

757

F—T -, REES, BERRS, AR, RFLP, 50fIE4E

U &I

FERLIRGfE PR3 0.05% KT L2454 H T, #
OGN ESIT L OFME 2 IR OEN D 2 Lh% <
o TWBY, fEEEDPEFIRGEDEGIFIC RS ) A
ZIZOWTIE, ThETICHIBEONH, FiFh, HIRIC
LB RBYR, MEOREYEIREINTV D, FH%
BEPRLSNIEEICE, o EHE > 2 &
Z HICHEME ST ERB SN D, ZOEDHITONVT
1, 20054E 12K E 0 CDC & NTCA 283 [7 THIAT L 72 3%
B EL T A FI A4 2929R8 N, DPETIEIhES
ZILL D OEF L 0BEEM O M- 7z [EYuEDIcko
HER OB REZHO T &Y (ULTF, [F51&]
LIE) AURENTWE, 2o [FH&] 12w, #
TR % b IS H B S 25 T b LT B,

—7, WO ENEYL L TN—0H 7 F7,
2y MAT 2% E, FRES BRI L PO L
TBGHBI DS SN TV B, BHIIZEZ WIS DN
RTIE, WMBEREROFEZE LML) A7 T@HH

BHAZE 2 R EA T2 2 212X, @EREYSE 2
HTEDPRBEINT VWS,

Gl bbb IUT T ER % I DR TR
AR L 2FH 2R 720 ZOHGNE, HihEis
DOMZEHEIZT TR L ENDS2 D S, RELPAHTIC T
—HWHRICE BRFTH B Z L RSN EREDNS
PR INIZFOTH L. 5T HEEREOREEZRT
HpElE LCHEd 5L b1, RN REME-ZOE
DFNZOWTHMET %,

MERETE

20064F 5 FICHFEEE TH 5 20 DBENFER SN,
Z ORFEEBE OEGFEHRIC X ZWAET, PIREEOR
ThDRBOFEUEFBRREHEZTE LTHEALIN, &
D2 NDBEOEMBEBZ O RE Ohh SRS &
LTCHEEINZI0A, HMERZORNEEICEIEEN
Biro oA, WEEEE T RPERBEO VT B
fill O FePEDDH ) RFLPARACTR-—/85 — 2 TH 5D L H
HLZSA, BERIZINS 5 ADWTRDH S EGL

5 T R AR T

MG B B, AR, T 780-0850 AR AT
L/ M 1-7-45 (E-mail: ke-140200@city.kochi.lg.jp)
(Received 28 Jun. 2012/Accepted 11 Sep. 2012)



758

LY D S 4 A, §21 AORKBEE 2SR
L L7

FHREFEOFRLE ToRME, ALK, TALFORIK
ARG R, BRI O W TEB BHEOHH
o LA L7z, BED S S HER S S NI,
PRAEFT 2SR HERR B L R0 2 AR L, 45T B AT 2E
FTICHt% L, RELP AT 2 AKHH L 720

] R

R E L7221 NOREBEEOFRAERE, Bt o»
WZHESE SN B EYRRIR & Fig \R L7ze 72, 4 O
BREOREME, BB, BT coMERAK, %R
WD, WK, RELPMASHE L, Hflig i
THR S NI EEGYE (LTBD) O A#o—E%
Table 1 127K L7720

Case | (WIZHFE) 1261, WL MHIGNE O W
Ho 20054F 10 AR X 0 8%, 2S5 525, 77 A%
FZLTwhh ol 20064F 5 HIZk ) KERMEZ 2%
L, Wift%, (12, RPN 7% — 5%, TB-PCREGM: &4
L, ABEE o7z, Case | NOREYRHER O T,
Case 1OW2SI8 T AR b2 AL Tn5 I LANHER
SNz, WEEZOMNBBOELEMmE X, RiE, B
W, ESIGNE ORI TH 572,

Case 2 (BRI E ) @ 32 B, W IT@BRESHD
BHo 187 ARl & 0%, AV T2 LTk
Molze WRHAHEXIZH, B THbDHCase 1 & 1FH 1~
2 B OHHET 2~3 K& o T\Wizo Case 1 DFELIEH
ZORICEHEE A 22 L, BRI, BREOIK

<Household >
® Son

@ Wife

(® Father in law
(® Daughter

<A place of D

@ Clerk case

@3 Customer
Customer
@5 Customer/

band >
@) Bandsman
(12 Bandsman

: ©)
amusement > <:| Index <:| Source |:> (® Cohabiter

% J < Construction
! work >
IR © Colleague
el Colleague

iR 95875 127 20124F 12 H

W&, WikEA%, b13, WA 7 ¥ — 6 %5, TB-PCR 1T
Holzo BIMBIBOEREMBT I, Kk, Bk HRESR
Lo FEFE, BN Y R TdH o 72 Case 1, Case 2
2B L N2 WkEIE, RFELPRADEHRE—/ 3y — T
Ho770

Case | DFfilZ S (KK - BIR) © Case 1 & #Hfiho
Ho 2RI, BIRONIZ, Kike N, Blik7 ATHo
720 Case 1 OFE LB HZIZIM L 2Bl T, 3RO
BB 2R, rll1, BiREEEEYE (Case 3) THMZ
N7z T2, 34O FZENNFER, b1, o5 22 by 1tk
(Case 4) THRENZ RBEOELL L TIZ10EDOLK
L, WTFRD YNV 2 ) RS TmBE, WEEX
WA CERE 2O R o7272%, LTBL L L THEN
PG S 7o 20074E 6 HIZ Case 1 DR RIZEN L 7235
filt F L2 T, 65D JLXDIE X MMA CEME L %
D, WETS 5267 H O MEBIZEH D 2007 4F 12
CHARERZ, 101, WEPeREERYE (Case 5) TR SN/,
LTBI{GHE & BLANA IR IEHE T U 22 R 0hs, MR T 2
5 4EHR O 20114 4 B TOENIEL TRk L
0, RAERE - REREYER S, 1T1Ps, WEEYE (Case 6)
TH R EN72, RFELPRAED R, Case 3, Case 4 D735
— V¥ Case 1 & —F L7z FEREMIZERTIZ AL L7z Case 5
ORI AERN R D72 OMARGETH D, Case 613178
BVt 72 OBk D SN TERT X 2o 720

Case 1 DFE ML (EHIE) @ Case 1 DFFETH
LZEFESEORBIZ2UANTH o720 TNHDOEEFTSR
\Z, Case | SIS N7zt~ 2 7 HRICHMB 2 %
FM U720 ZOME, 3OO MR, (101,

<Household > ':

20 Customer
@) Customer

Student
Student

N
.
Ay v
N
.
.
- .
Student =1 .

<1 <University> |, (@6 Casual contact

17 Casual contact

Fig. Schematic flow of outbreak-related cases
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Table 1 Characteristics of outbreak-related patients

Case No. Group devecion symptoms diagnonis 5% Aze ONEECY Xy (eatmiy) S putom LTI

Case 1  Index case VH 7 2006.5 Male 26 Clerk 112 G (5) +  Identical 5

Case2  Source case VH 18 2006.6  Male 32 Builder/ b13 G (6) +  Identical 3

Bandsman

Case 3  Household of Case 1 CT None 2006.6  Male 3 Son rll1 G (0) +  Identical

Case 4  Household of Case 1 CT None 2006.6  Female 34 Wife bll'1 G (0) +  Identical

Case 5 Household of Case 1 CT 1 2007.12 Male 65 Fatherinlaw [Il1 G (0) + NA

Case 6 Household of Case 1 HE None 2011.4  Female 15 Daughter (TP G (0) — NA

Case 7 A place of amusement CT None 2006.8  Female 31 Clerk [Tl'1 G (0) +  Identical

Case 8  Household of Case 2 CT None 2006.7  Female 25 Cohabiter bll'1 G (0) +  Identical

Case 9  Construction work CT None 2006.6  Female 40 Colleague (12 G (0) +  Identical

Case 10 Construction work CT 1.5 2008.12 Male 61 Colleague rll1 G(2) + NA

Case 11 A music band VH NA 2006.5 Male 17 Bandsman [Tl G (0) + NA

Case 12 A music band HE None 2006.7  Male 17 Bandsman rll1 G (0) — NA

Case 13 A place of amusement VH 1.5 2007.12 Male 20 Customer b1 G (0) +  Identical

Case 14 A place of amusement VH 2.5 2007.12 Male 52 Customer rii2 G (10) +  Identical

Case 15 A place of amusement/ VH 2.5 2008.1 Male 21 Customer/ bll2 G (6) +  Identical 3
Index case of University Student

Case 16 Construction work VH 1.5 2008.7 Male 47 Casual contact r1II'1 G (0) +  Identical

Case 17 Construction work VH 1.5 2008.7 Male 52 Casual contact b2 G (7) +  Identical

Case 18 University HE None 2008.4  Male 21 Student rll1 G (1) + NA

Case 19 University VH 3 2009.4  Female 20 Student bl 2 G (7) +  Identical

Case 20 A place of amusement VH 2 2009.2  Female 39 Customer bl 2 G 4) +  Identical 2

Case 21 A place of amusement VH 1.5 2009.4 Male 45 Customer bIl1 G (0) +  Identical

Case No. are identical in Fig. LTBI: Number of contacts treated as LTBI VH: Visit to hospital CT: Contact tracing examination

HE: Health examination in high school or university

NA': Not applicable or information not available
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Table 2 Number of TB cases and LTBI detected by contact investigations of Case 1 and Case 2

Number of Number of Number of Rate of Rate of
Index case Group subjects TB cases LTBI cases infections
a b c b/a (b+c)/a
Case 1 Household 6 4 (1)* 2 66.7% 83.3%
Relative 7 0 0 0.0 0.0
A place of amusement 24 1 3 4.2 16.7
Sub total 37 5(D) 5 13.5 24.3
Case 2 Household 4 1 1 25.0 50.0
Construction work 11 2 2 18.2 36.4
A music band 4 2 0 50.0 50.0
Sub total 19 5 3 26.3 42.1
Total 56 10 (1) 8 17.9 30.4

*Daughter of Casel was diagnosed as active tuberculosis after treated as LTBI
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Original Article

EVALUATION OF TUBERCULOSIS TRANSMISSION ROUTES
IN AN OUTBREAK AMONG YOUNG ADULTS FOR
DEVELOPING AN EFFECTIVE METHOD FOR CONTACT INVESTIGATIONS

Makoto TOYOTA

Abstract [Purpose] To evaluate the various transmission
routes of tuberculosis in an outbreak among young adults in
order to develop an effective method for contact investigations.

[Method] We reviewed the records of 21 tuberculosis
patients involved in an outbreak of tuberculosis; the records
were collected by conventional epidemiological studies.
Mycobacterium tuberculosis isolates were genotyped using
IS6110-based restriction fragment length polymorphism
(RFLP).

[Result] The index patient was a 26-year-old man whose
32-year-old brother was identified as the source patient of
tuberculosis through a contact investigation. Investigation of
their contacts led to the identification of 10 tuberculosis
patients. Further, 5 more patients with only casual contact with
the index or source patients developed tuberculosis 18—25
months after identification of the index patient. The RFLP
analysis of strains obtained from these 5 patients as well as
the index and source patients revealed an identical pattern. Fur-
ther, 4 persons, among those who had epidemiological links
with some of the above-mentioned 5 patients, developed tuber-

culosis 2234 months after identification of the index patient.

All 21 patients were relatively young. In total, 15 strains ob-
tained from these patients were sent for the RFLP analysis,
all of which showed an identical pattern. The epidemiological
links were categorized into a household environment, an enter-
tainment area, a university, a music band, and a construction
site.

[Conclusion] Molecular epidemiology can provide insights
into the process of tuberculosis transmission, which may
otherwise go unrecognized by conventional contact investiga-
tions. Additionally, it can play an important role in identifying
places of tuberculosis outbreaks and routes of transmission in

a contact investigation.

Key words: Tuberculosis, Outbreak, Contact investigation,
Young adult, RFLP, Molecular epidemiology
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