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A Tuberculosis Family Cluster in an Aboriginal Township,
Eastern Taiwan, 2019

Feng-Jung Lee”, Li-Chun Huang, Pei-Ching Huang, Chin-Yu Wang,
Yi-Fen Chen, Ta-Jen Chien

Abstract

During April 3 to 11, 2019, three confirmed tuberculosis (TB) cases were reported
from a township in Hualien County. All three were retreatment cases and were highly
infectious. Epidemiologic investigation determined these cases to be a family cluster.

Through contact investigation, four children aged < 5 years were diagnosed with TB.
A total of seven cases were confirmed in this cluster; five were of identical genotype.
Risk factors contributing to this TB family cluster included high infectivity, refusal of
screening, having comorbidities, poor compliance with medication, low socioeconomic
status, poor home ventilation, and young age. High infectivity, refusal of screening,
having comorbidities, poor compliance with medication, low socioeconomic status, poor
ventilation at home, and young age were risk factors that contributed to this TB family
cluster.

Control strategies included expanding screening among high-risk groups, treating
latent tuberculosis infections, and enhancing health education. Assistance was sought
from non-governmental organizations and social welfare groups to address the economic
problems of the cases and improve sanitation and ventilation of the family’s residence.
As of April 2021, there have been no additional TB cases in this family.

Keywords: mountainous township, tuberculosis, cluster
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PRI INH Jr2E > fidsze@ a2 0 7 8 katG S315T ~ 1 £ fabGl-inhA C-15T &
1 BRIEI L& A e e 28 588 o J8T - (RIUTVAS A B - Wik E L A\ B Eh YY)
M. bovis GIMRHTEENMESER

R~ 2008-2020 AR EY) M. bovis EFREII R b5 EE

JNSLT=7T INH Pz INH 8 OR
(N=77) (N =174)
I ZEE A1
ME 65 150 1*
=R 12 24 1.2
PR
B 60 135 1.0
i 17 39 1*
BRER
<25 7 9 3.3
25-44 27 28 4.1
45-64 26 65 1.7
=65 17 72 1*
VALY
IRz 9 19 5.6
i 56 72 9.2
Eapoid 5 59 1*
RES 7 24 3.4
* M
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=~ NEKEY) M. bovis TRFRERIAI R 774

NFE 251 £k M. bovis 1 » 249 #84 spoligotyping kz MIRU(11)E:[R 47 #Y
o455 - Spoligotype 775y 7 A4 (& — ) » ZURIE{E 23 & 73 fffi(p = 0.13)
PERI(p = 0.25) 2 & B 52 (p = 0.18) s ERARE - S5 Hc & MIRU(11)
R e B RGN o By 45 B > Hohi L SB0265 (ST684) / 5-2-2-3-4-2-3-2-11-5-3 k4
i F2(69.5%) 805 » N RENMIERGEE (R=) 250 45 BREIY M. bovis
Fi Ik » spoligotype 43/ 5 A > i B MIRU(1D)RIIA] 43 £y 18 % o J= SEARUFI 61 A H
M. bovis BEATHIFIARIE] 5 H55H 10 BRI SEPRE - HisRARE Mz
NI M. bovis Ttk - DL MIRU(1 )45 548 8 e/ VA= plAst 4l — » 2% spoligotype
BRI — BNV ER A B E S (€ 1 FRAE SB1040 BL SB0272 AUl 7 #i%k
FRBEMEE S (R ZIRERELRES]) » TR RS -

’/
7’

-

o)

JE O sBo2est
2 SB0272
B O sB1040
£2 SB0140
O SB0673
O Undefined

B — - AXEIY M. bovis MIRU(11) i/ NAERAS - FHEERAR —EERE] -
FEBREZ SiRFRERE L2 RF 5 T EEEMRIMERTERZ
spoligotype U5l ; BRI E &R b 2 BFRREHREZ R Z AL -
"ETITERRERT - BRESER SB0265 A5t 0 55A 4 SR ABIRER
58 SB1989 (1 #£) -~ SB2265 (1 #) J undefined (2 #) AIF] -
KEFEERES Ry spoligotype R [EEBEBAHITZ Bk
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=~ 2008-2020 5 A\ KEW) M. bovis EFRELHI R S EE

SB no. N n (%) B AR A n (%)
SB0140 7(2.8) 13 (28.8)
5-2-4-3-4-2-3-2-10-7-8 4 (1.6) 5-2-4-3-4-2-3-2-10-7-8 2(4.4)
4-2-4-3-4-2-3-2-10-7-8 1(0.4)
5-2-4-3-1-2-3-2-10-N-N 1(0.4)
5-2-4-3-4-2-3-2-10-7-7 1(0.4) 5-2-4-3-4-2-3-2-10-7-7 2 (4.4)
5-2-4-3-4-2-3-2-10-7-37 3(6.7)
5-2-4-3-4-2-3-2-10-N-N* 3(6.7)
5-2-4-2-4-2-3-2-10-7-37 1(2.2)
5-2-4-3-4-2-3-2-8-7-71 1(2.2)
5-2-4-3-4-2-3-2-8-7-8" 1(2.2)
SB0265 213 (85.5) 18 (44.4)
5-2-2-3-4-2-3-2-11-5-3 173 (69.5) 5-2-2-3-4-2-3-2-11-5-3 14 (31.1)
5-2-2-3-4-2-3-2-13-5-3 6 (2.4) 5-2-2-3-4-2-3-2-13-5-3 3(6.7)
5-2-2-3-4-1-3-2-11-5-3 5(2.0)
5-2-2-3-4-2-2-2-11-5-3 5 (2.0)
5-2-2-2-4-2-3-2-11-5-3 4 (1.6) 5-2-2-2-4-2-3-2-11-5-3 1(2.2)
5-2-2-3-4-2-3-2-11-2-3 4 (1.6)
5-2-2-3-3-2-3-2-11-5-3 3(1.2)
5-2-2-3-4-2-3-2-11-5-2 2(0.8)
5-2-2-3-4-2-3-2-9-5-3 2(0.8)
5-2-2-3-2-2-3-2-11-5-3 1(0.4)
5-2-2-3-4-2-3-1-11-5-3 1(0.4)
5-2-2-3-4-2-3-2-11-1-3 1(0.4)
5-2-2-3-4-2-3-2-11-3-3 1(0.4)
5-2-2-3-4-2-3-2-11-5-4 1(0.4)
5-2-2-3-4-2-3-2-11-6-3 1(0.4)
5-2-2-3-4-2-3-2-8-5-3 1(0.4)
5-2-2-3-4-2-3-3-11-5-3 1(0.4)
6-2-2-3-4-2-3-2-11-5-3 1(0.4)
5-2-2-3-4-2-3-2-11-N-N* 1(2.2)
5-2-2-3-4-2-3-2-12-5-37 1(2.2)
SB0272 12 (4.8) 4 (8.9)
5-2-3-3-4-2-3-2-9-7-5 12 (4.8) 5-2-3-3-4-2-3-2-9-7-5 3(6.7)
5-2-3-3-4-2-3-2-9-7-7F 1(2.2)
SB0673 1(2.2)
5-2-4-3-4-2-3-2-10-7-57 1(2.2)
SB1040 11 (4.4) 6 (15.6)
5-2-4-3-3-2-3-2-24-7-7 3(1.2) 5-2-4-3-3-2-3-2-24-7-7 3(6.7)
5-2-4-3-3-2-3-2-15-6-7 2 (0.8) 5-2-4-3-3-2-3-2-15-6-7 3(6.7)
5-2-3-3-3-2-3-2-11-7-5 1(0.4)
5-2-4-3-3-2-3-2-23-7-7 1(0.4)
5-2-4-3-3-2-3-2-24-6-7 1(0.4)
5-2-4-3-3-2-3-2--7-7 1(0.4)
5-2-4-3-3-2-3-2-9-7-7 1(0.4)
5-2-4-3-3-2-3-2-N-7-7 1(0.4)
5-2-4-3-3-2-3-2-10-7-77 1(2.2)
SB1989 1(0.4)
5-2-2-3-4-2-3-2-11-5-3 1(0.4)
SB2265 1(0.4)
5-2-2-3-4-2-3-2-11-5-3 1(0.4)
undefined 4 (1.6)
5-2-2-3-4-2-3-2-11-5-3 2(0.8)
5-2-2-3-4-2-3-2-5-5-3 1(0.4)
5-2-N-3-4-2-3-2-11-N-3 1 (0.4)
4=t 249 45

"10 BIEYRTE 2 M. bovis BEIFRELH]
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KT — R B TERET » DL EE bTB 2 B R IR AR AT
B - BAIGEF S bTB (hFTA TB M2 (E IR 1% » 532 (0.3 %) »
BIOM (0.4%) K2 80y 1 B HEIE (0.2%) 55 5 {EEGEM(2.8%)K[6] - ek FHEK &
wa( B RTE EBET I L SR O (E it A FE AR EE bTB)
ZARIE ARSI I003, 11] - AT FEEEEE - BBhYie Se ey bTB i A - B
BEE EH R - WA S EnSFE LIRS © PUEErE e RErs
1.6% %5 MDR Jz 29.1%%} INH $18E - £ - G B la Bl INH $i 82 fa i 2
FRTIARY > R EOERET - DA spoligotyping f MIRU(ID)#ET TR A
Ty 8L SR NI R B AT R —2U(SB0265 / 5-2-2-3-4-2-3-2-11-5-3) » §% OIE
& fE World Animal Health Information Database 4t:t » £EKA 123 [BiHE
NE iG] - Ho (g 32 BliE#H bTB - Eanaii 3 B ~ JEM 13 B -
SEOM 6 [~ B 9 B sz A 1 [28(2020 £ 9 H 30 H - 4t E https:/www.oie.
int/animal-health-in-the-world/the-world-animal-health-information-system/data-
after-2004-wahis-interface/ ) - AEHZC4ERHARE B 5EZ ol & > BEH] -

+ EIE M. bovis BEIRITEENE

AHIZEHBFEIE MDR 2 A M. bovis ' » 4 29.1%f INH 5% - 51
WHO S BREERR & (3 2019 4450 MDR-TB (M - 495 13.1%7 %
R 17.4%85 55 INH HU2E[12] 53 M. bovis BUAH{EIZES INH 2 Gt - 75
R EDBALRS TB (H3 INH Hi8E (2010 G3f © #1308 8% - B 17%)
[13] - WHO £#f INH 3.7 TB (% - S & FQs 2 i14] - i
4 £k MDR M. bovis B ¥F FQs &R ° B M. bovis H1 > HIF 20.0%%f INH $1%% >
LB ASEERRLL - TIENIEZ IS0 8 BR4 M. bovis Btk » S5 25%3t
INH $1%% (katG S315T 2888 ) K 12.5%%f RIF 18 (rpoB S531L 2888 ) [15] ;
FH AT HPEAE 22 BR4E M. bovis Tk » 7 31.8%E INH Higft B
(katG S315T ~ E506K ~ L463R % inhA 209 C ZI| T % ElE B H#2)2888 ~ 45.5%H.
RIF H{2EHHREEE R (rpoB H526Y ~ Q513K ~ L521P)ZE84[16] - (55 &[5 M. bovis
RIS - SR R G E A -

< E2 bTB J7 5 R LA A 1

EE PR M. bovis gl Z PRI J77A5% » EE DL PCR $4HC spoligotyping »
58 B EN(99.0%) KA Eh(1.0%) 8 2l - BFE HEEA SRS - MTBC HiAth
ECE W M. tuberculosis, M. caprae, M. microti, M. pinnipedii, M. orygis, M. mungi
Je M. suricattae S51 RyBhY)ETEMR RS - B YA EEE R N HRE B
[17]: REE W ARSI N @ YIBR M. tuberculosis [z M. bovis 4h 7 22 -

28 N REI M. bovis 1Y 12K spoligotype SB0265 HU1] » JRI3 A
BOM s L HIE 18, 19] « 208 N M. bovis Bk 2 KEALH] SB0272 » HI|
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FR VS EF R B ER[20, 21] - ZXEEY) M. bovis Bk 2 KEA ] SBO140 » IR
IYARERD - R ~ SLER BN ~ PRIARAE - R - P - BT ER R
[18, 22] = e N R EnY /D . SB1040 HIJ & > 75 8 H A ([21] -
BT ER] spoligotyping &z MIRU(11) J57AS2EITERIIR AL BI04 - S ralE
8k MTBC B NG 1% » SEAIJIAIR © M Fag iR 2 SR NG E P
(whole genome sequencing, WGS) » a2k 5 52 £ 7 TR ARG EER - it
EHE A B %= £ 2 ERERE 2 Wik H1[23] - A B bTB Bl - KA F]
Rt N & B -
9 ~ bTB {2 BRI A

FHIAE 49 F1(19.5%)(EZE B ERE YR s » e B v LR TR s
A EZE RGN - AH5E 49 PIE BB EZEF > 24 (49.0%)EHBEE
gL > fE  EEEE - IZBER  IBREM, REEIESE < K 2014 - Lee A
AT IR TT ST - T BRI | By AR bTB ZAHRAE RN+ BrHLEL
Ry 32.0 (95% CI: 3.1-333.8)  (th /5y 2014 F /B E A i A SRL i R 8 2%
ZHIE) - REBTE R ER B YIS FARET 0 2020 LGSR R
alBa TR 124,154 55 ~ 5= 32,648 BH K 8,547 55 - [55M07 BI R 0.17% ~ 0%
J2 0.05% = 5Lk 2007 2 2020 FRHIEAHKE - REE bTB &5 E Rl s
(0.02%—0.96%)EE2E(0.03%—0.27%) K2 22(0%—0.16%) &5 ( EORIAE B & AR 4%
[E4Et ) - ZEENENYIREFAN - HORIRET R A o
RIERZ G4 &R 2018 F{E£4Y 47.7% (8,686/18,198) 4L ia 4T A% B 2=t [ 24,
25] o & b > REEBHRTTRE 5 A bTB 2GR T2 — - HREEEZ EEE
kBB IR Ry gt - PR RE e {RAd -

A5 DA G 7 2 i A 2 [BUIE D] &R - A 80.5% bTB i 2 1 B e
B IREE SE  HEONEA PTRERYRLARTE © (D AMELA & 82X bTB {8 2 il &
FyEZEETHAMEI SIS 5 - B2 K bTB + %R (E AR
EZEEZ 0.4%) - ILEBARCARFRFERZE ST Q) BREREATEZLE
i C AW T18%EZEFH AN 45 5% - HENHEZE R G H N E S 2
mnZ o B B R 1950 FHHAA 505 - RACEEZIF IR 8 FIRE % EHE
P 7 LB A TR, M. bovis [26,27] -

AT NIRRT - bTB (EZE B2t Fy 3.5 » HHEIR —fi% TB #rZ&5
bE 2.2 & GG 2544 AT bTB {EZ HERQ1.9%)#—/#% TB #HrZ Stk
(10.3%)55 5 AJH bTB {lE 25541 PLHR E(51.0%) K B H0(25.5%) s+ > —fi% TB
1 Z R DAL ER(40.2%) K R E(36.9%) Ky 12 (28] © SfEZAT R LB HEE 52y 49 5]
bTB {EZEH > 85.7%Fs B ~ 30.6% Fy 2544 5% > H bTB {HE e ik
BYCE TSR  (BEZ SE RS IR N B T BB - =
bTB (% A2 HAth b/ 1t G R -2 B R B U R 97— 0 A -
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FATIRE A > R A BY B S R BT 2 Bl SRR B IR 2 TR L
[ (B (R L -

11~ s SR
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EEBlE TS tHET 2 - BUR L > FREFRFEMETT bTB RN > RS
&R 2022 TS RE( bTB {H2E2 INH 731 DST ; fis e F (I TS RAR IS
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A& R AN 2 B HE - 55— EEME Y aFHPEE
LAPG e —fa 2 RESTTE) - HLEIZERGEEZMIRER AR -

B

=

EEREE RATH R LR A iR it se B TR R R R g R R
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Bovine Tuberculosis in Taiwan, 2008-2020
Tai-Hua Chan, Ruwen Jou®

Abstract

Bovine tuberculosis (bTB) is a zoonosis caused by Mycobacterium bovis biovar
bovis (M. bovis). The impact of bTB on global tuberculosis (TB) control has been
underestimated. The pathogen is intrinsically resistant to pyrazinamide (PZA), which
poses challenges to TB treatment and management. In this study, of the 24,717 culture-
confirmed human TB cases reported during 2008-2020, there were 251 (1%) cases of
bTB. Among these, 77.7% were male; 71.8% were aged over 45 years; 85.7% were new
cases; 83.3% had pulmonary TB; and cases came mainly from central (51.0%) and
southern (25.5%) Taiwan. Only 19.5% of bTB patients had known animal contacts.
Among them, 49.0% had direct or indirect contact with deer. Of the human PZA-resistant
M. bovis isolates, 29.1% were concurrently resistant to isoniazid (INH), and 1.6% were
multidrug-resistant (defined as being resistant to at least INH and rifampin). The
predominant genotype, SB0265/ MIRU 5-2-2-3-4-2-3-2-11-5-3, was prevalent in both
human and livestock populations. Diagnosing bTB and detect its drug resistance are
crucial for TB control. Comprehensive surveillance and integrated human-animal

investigations are needed to align with the One Health approach.

Keywords: Bovine tuberculosis, Mycobacterium bovis, One Health, drug resistance,

genotype
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