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Latent Tuberculosis Infection Among
New Immigrant in Taiwan:
A Cross-Sectional Study of Tuberculosis Contacts, 2016-2020

Pei-Ling Chen'”, Hsiu-Yun Lo?, Shiang-Lin Yang?!, Jo-Shan Wang?,
Chi-Fang Feng?, Pei-Chun Chan'?, Chi-Tai Fang?3*

Abstract

Based on the literature review, the distribution of tuberculosis (TB) cases in high-
income countries mostly showed a continuous decline in domestic cases or maintained a
low incidence rate. However, the incidence of TB in foreign-born people had increased
or remained higher than domestic cases. In some advanced countries with a low incidence
of TB, it is even more apparent to recognize that immigrants from TB high burden
countries have a relatively higher incidence, mortality, and latent TB infection (LTBI)
rate.

The 58,047 childbearing females of age between 15-49 years old contacts (38,674
contacts of Taiwanese and 388 contacts of new immigrants) who were in the TB database
from 2016 to June 2020 with complete identity and gender information were analyzed for
the results of the Interferon-y-release assay (IGRA) test. In terms of the prevalence of
LTBI, the contact of new immigrants as index cases’ cohabitants had a higher risk of
having IGRA-positive than Taiwanese counterparts (27.8% vs. 14.5%, aOR: 2.08; 95%
CI: 1.55-2.78); the contacts of new-immigrants as index cases’ colleague also had a
higher possibility to have IGRA-positive than Taiwanese (29.3% vs. 7.4%, aOR: 4.62;
95% CI: 3.18-6.72).

According to the result of this study, compared to Taiwanese women of the same age
(1549 years old), the prevalence of LTBI among new-immigrant women was higher. We
need to consider whether to refer to the WHO recommendations to provide latent
tuberculosis infection screening and preventive treatment services for new immigrants

from countries with a high burden of tuberculosis to avoid future diseases.

Keywords: New-immigrant, immigrant, foreign spouse, tuberculosis, latent tuberculosis

infection
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[7] > EAFFS 3HP R ITAYHERE - HE 2020 £ COVID-19 yZE1FHAM By K rifapentine
JR i IS P AR R - B2 2785 WHO #5548 A 3 {E H#Y INH fjl RMP (3HR)
Fa 7 0 MR 4R R {E S RN BRI AR INH §igs 2 #iE 8] - 2t
BN 4 fE (9H ~ 3HP ~ 4R ~ 3HR) LTBI J&EE /7 » $2 At R AP ([E ZE iR 1%
HEFH - 2019 FF2:00 1HP ZEh HIV A4 2 BEREERGE R[] » Zhiipie =%
JBFs# LTBI R » [RGB RS IR 28 - WHO IRt 2020 455
HEFE THP 27 -

LTBI J&R AR IR AT RIRRAER # A RAR T A Z — - WHO 254
BV BT R R EE R o nR S IR EEIRE M K SE RO RS - HILEE S
1% 4% Stop TB Partnership | 5% 17 2 2 EKEE Y% B 1444 (Global Drug Facility, GDF)
R HE HP #5758 (Fixed Dose Combination, FDC) » &8 HP FDC & INH 300mg k¢
RPT 300mg - fHES 3HP BJ5 » FHIZAIE/D 6 FHEEE - 2021 4 10 HEEHWIEA -
FRAFAHEEEE S0 AL EHEET - Y aRE REERE R4 -~ R ESL 3HP
BTG G A > 2022 FEHEEE TG LAAMY LTBI JEREHEE S (FRIEIE
TRE ) -

SN EDUEEEAEZW(MDR-TB)JE A 2 LTBI f3bal5 s - R
{#ZE INH Fz RMP $%E » Fiisl 4 f6 LTBIL Ja R 79 A G - 82 HAE DI
B HHEZ AR OB TR E - LIRS Bl Rei A\ F] S FAHE - AT MDR-
TB J5 A\ REfiE-& 1Y LTBI J&%F » "5 & MDR-TB $i%& LTBI )&/ G RN 4 A
JEBz o 0 E PR EI DAL M G5 R B AR IREE RS S (TMTC) [ X5 MDR-TB 2248 b
SUE 0 2019 FERRAGHEST 3 AERYSRBEMEETEE 0 2022 AEEEHE /> MDR-TB {[E 28 2 #%#
£ TMTC E[XaHE#E1T 9 {E H fluoroquinolone (9FQ) Ky AL B 7 iz J7 6 H8¢ » DL/
PEB AR R USRS AR I R (32— ) -

*—  WE LTBL 548

B Y EE ERE ek
9H isoniazid (INH) FX  9{EH (270 &) 2008 FERIEFHNEEE
3HP INH+rifapentine(RPT) & 3 {HH (127%]) 2016 FHHE > E T
4R rifampicin (RMP) SR 4{EH (120 %) %; j@fg INH fUs 2 e 2020
3HR INH+RMP FE  3{EH (90 K) 2020 FEiw > B
2019 FRANHZEE %
1HP INH+RPT gk 1{EH (28k) 2023 it
9FQ  fluoroquinolone(FQ) R 9B (270 X) 2019 FEfEH MDR-TB 2 B fE#
6H isoniazid (INH) R 6ffH(180K) 2023 FEHF I FET
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LTBL )& rI TR B RGSIX B &3 - AR T BN GE R S5 28 - AR
BN HEE) LTBL ISR CEE S E - NIEAWTFER LI LTBL )7 ~ SITHR L
SERCEEBILHE T -

Dapes

AWTFEERMA 2023 4 1 H 3 HBEIEEHEHE LG (TB 48 T B
LTBI fglgls 1% - H 2016 22 2022 S0 A LTBLUIGRE Z B4 - 648 © PHl - W1
HEWE AR TIEAS - REEBERAKITEAE ~ UEHER - MR~ &
(HbAlc>9%)AYIERR A& ~ MUREIT(EZE - A EEANREERGTH  HIV Fit
HROHERFET O -

FBEHTEEHEAE LTBL G EZHa S - NILA LTBLIGHRRTE S » A
ANEALE TB RS BEZEAVEAZER - LTBI Ji AR H ~ Ja5HAT ~ 7
i~ LTBI e o ~ SHEEN ~ S H - 2 IREDER 18R 8 K SR S IBHE
EHEN > EEIERCHAREES TENEEE - AWTFELL SQL &g LTBI fnlais 1k H
2016-2022 S0 LTBLJGEE - WRFERIPUSCFERE TR - #5Ry Excel fE#ET
I3t e LTBI B2 TR ROGHRAE R » DU LTBL AR E I RIEE 7 5 £ » NEREIAH
AR E T R (49 10%) °

GEH
— ~ LTBI J&RE LB K bR 7 E R BT
2016-2022 4E LTBI ;&%) 63,888 A > 76.6% Bl » Hiie HHE

SR E LIS 5.1%  EREETRE TEAS 7.7% - SBIEHEBEUE K TIF
NE 3.4% ~ HIHEZE NG 7.1%* (F) - o AEEE R0 AEH 2016 £
(19 5,880 A(96.9%) T EIEIE 2019 £ K, 2020 £E64 8,713 A K 8,417 A » 214
BV 2 2022 £EHT 4,008 A (49.2%) o HAEZE R RIBCRHERE i LA AR
NG - JCHIE 2021-2022 4= COVID-19 yEIEHAR » LTBI JAHE h g &
5 FEBHEERD > T 2022 4F LTBI B2 AHF A SRR S E i im e -

R~ 2016 4E 2 2022 4F LTBI &R R4

et Wl i LI AR R REIEHERA HoAth>
n % n % n % n % n %

4=t 63,888 48,968 76.6 3,252 5.1 4,932 7.7 2,198 34 4,538 7.1
2016 £ 6,069 5,880 96.9 128 2.1 61 1.0
2017 4 7,987 7,487 93.7 232 2.9 3 0.0 265 3.3
2018 & 8,836 7,695 87.1 339 3.8 473 5.4 329 3.7
2019 /£ 11,127 8,713 78.3 378 34 623 5.6 1,413 127
2020 /£ 11,327 8,417 74.3 637 5.6 1,117 9.9 455 4.0 701 6.2
20214 10,391 6,768 65.1 616 5.9 1,087 10.5 1,224 118 696 6.7
2022 £ 8,151 4,008 49.2 922 11.3 1,629 20.0 519 6.4 1,073 132

*HANE IS S 4,538 NS HIV JFE 1,134 A(25%) ~ AEREFEAE 1,011 A(22.3%) ~ FERRA 962 A(21.2%) »
IMRERT 701 N(15.4%) ~ 177518 261 A(5.8%) ~ FI{EER 244 A(5.4%) ~ BEUREIZHZE 189 N(4.2%) ~ ssEBIHE
27 N0.6%) ~ BEJEE 9 N(0.2%) 152

202443826 H £40% %61 BIEHRE | 104



— ~ ZFEE LTBI 685z J7 ELBIEEBERHEE 1T

ARUFEEN A 73 M2 LTBI JAHE 63,888 A H » 2016-2022 S fdifz J7 ke
NEST R OH 31 21,135 A(33.1%) ~ 3HP 3t 32,988 A (51.6%) ~ 4R 31 4,348 A
(6.8%) ~ 3HR #£ 4,470 A(7.0%) ~ 1HP 3% 860 A (1.3%) ~ 9FQ I 87 A(0.1%)
(F=) BEFTEHZHE > AIA 9H FRITIVEHZZEFERD » 2016 F 5
57.2% > JCH 2016 4F 4 HZE A 3HP 1% 2017 4FEE OH Ay HELRBHEEK > 2
2022 4F By 25.5% o 23 3HP 5925 57 2017-2019 {5 60.0%65.1%
CiEilt OH 25 > M 2020 A rifapentine %G E7HRE% - A ECEEREDIUH AR 5
AT 0 £72020-2022 4 3HP BV 2 41.1%-47.2% > [l 2020 FEHrHEHY
4R Jz 3HR JE J7 {5 38 > 4R 2 5 {284 9.2%-10.2% » 3HR Jz J5 A%
&) 11.6%—18.3% < 55 » 1HP fZJ5 H 2019 FREIR ARG EMTTE S & HIV
R EE MR > 2022 FEDARTERIZEY 1%/ 4 0 2022 RS F UE IR R
HZEHREH > RILERHEREINE 5.7% © 9FQ FEJ7 A 20192021 £ R
FHGETEFTE S - (EHZREY 0.2% » 2022 FEEFHK MDR-TB {#Z /Y% =
PilE B rl 2 TMTC B BR#2257(h - B0 A MDR-TB 2 LTBI J&4f A%

21 A %X 0.3% -

K=~ 2016 £ 2022 £ LTBI AR TT 45T
9H 3HP 4R 3HR 1HP

n % n % n % n % n %

HEET* 63,888 21,135 33.1. 2988 516 4348 68 4470 70 80 1.3
2016 4 6,069 3,469 57.2 2,600 42.8

2017 4 7,987 2,795 350 4,932 618 260 3.3

2018 4% 8,836 3,033 343 5301 60.0 502 5.7

2019 /£ 11,127 3,130 281 7,246 65.1 672 6.0 62 0.6
2020 £ 11,327 3,537 312 4790 423 1,60 102 1621 143 191 1.7
20214 10,391 3,095 29.8 4273 411 955 92 1,906 183 141 14
20224 8151 2,076 255 3,846 47.2 799 98 943 116 466 5.7

*EETE 9FQ 8T A

fafi 2016-2022 AR E B R {EHBE THVE(E - oI 2 2Rl 5 (5 R
JiE TR 2016 SELUHEFT OH FEJ7 A > 2017 SERERILAERT 3HP [E77 R -
20162019 FELHMAD ~ FEIEMERH B A 2 DI A 3HP 25 1 - 2020
A rifapentine JEETERE > E 0 (EZEEEHAEEER] 4R K 3HR FRJ5 > LLHIARAE
2020 4588 3HR 7 [EREEERm (RIS 40%LL L) HE2E 3HP - H 2 2022
A DL 3HP f5E(58%) > MAGIEMRIRY 1HP BE 75 7E 2022 FE5EEEE 63% © 55 -
RIGHIBE 2 OH JE 7 (R ZR4EREY S Bl (=R -
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R0 - 2016-2022 £F LTBI Ja R 508 F 2 iR /5 R

e eEE st — oH _ n 3HP _ n R _ nSHR% : 1HP%
e 63.888 21135 331 32988 516 4348 68 4470 70 860 13

2016 4 5880 3463 589 2417 411
20174 7487 2713 362 4514 603 260 35

4 20184 7,695 2545 331 4668 607 482 6.3

# 20194 8713 2525 290 5485 630 629 7.2 58 0.7

#2004 8417 2667 317 3464 412 999 119 1193 142 66 08
20214 6768 2029 300 2656 392 769 114 1248 184 46 07
202246 4008 954 238 2043 510 496 124 471 118 25 06
2016 4 128 1 08 127 992
2017 4 232 72 310 160 690

q 20184 339 90 265 234 69.0 15 44

W 20194 378 84 222 281 743 13 34

B 20204 637 154 242 166 26.1 62 97 255 40.0
20214 616 119 193 207 336 13 21 276 448 1 02
2022 4 922 98 106 536  58.1 27 29 260 282
2017 4 3 3 1000

5 20186 473 270 571 200 423 3 06

B 20194F 623 369 502 250  40.1 4 06

B 20204 1117 577 517 389 3438 63 56 88 7.9

™ 20214 1087 560 515 258 237 93 86 175 16.1
20224 1629 828 508 513 315 206 126 81 50

B 20204 455 2 04 450 989 2 04

gﬁ% 20214 1224 235 192 826 675 30 25 133 109

W 2024 519 38 73 104 200 16 31 34 66 327 630
2016 61 5 82 56 918
2017 4 265 7 26 258 97.4

L, B 29 128 389 199 605 2 06

20194 1413 152 108 1230 870 2% 18 4 03
20204 701 137 195 321 458 3 49 85 121 124 177
20214 696 152 218 326 468 50 72 74 106 94 135
20224 1,073 158 147 650  60.6 54 50 97 90 114 106

*EETE OFQ 87 A

—_— N

HRIFER B TR T
LTBLJBRE5R » Aome il B R (E % - (RS TERE /5 (6 PR LSS K

TENREER BN » NEEHEABZAZE TB 2 T8 UBRIHZEIFSE » BRI
RAETCERZEZ  INAZE TB 2G4 [R A - BfhfEra R - JarriiE
SR - 2016-2022 SN ASERRE SHZE RN 3453751 B 81. 5%75}732/@7%
12.0%AEIEH HETER > 1.3%5ERSHEIE T > 0.2%EH > M7 5.1%76H5
o 1HP g2 J5 81 3HP iz J7 Y GHRIIFE R - THP fR /7 aReE B3 2L HIV &
iﬁftﬁ‘;k%%—fmz?‘gi SEIaHIT Ry 88.4% ~ 85.6% » i HiAMlER 5 ¢ 9H i 5 A

JERRER > SN AR SR A RBIE AT sPEn e R SN A R IE T 2l

AR 13.7% KO AR HARIZE T 2.9% » MR E R HME T (R -
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RI 2016-2022 £ LTBI &R 7SS R ARSRET

9H 3HP 4R 3HR 1HP

n % n % n % n % n %
Qg 63,888 (100%) 21,135 32,988 4,348 4,470 860
SERGETE 52,074 (81.5%) 15,945 754 28,248 856 3458 795 3,619 810 760 884
T aR 7,637 (12.0%) 2,895 13.7 3588 109 531 122 510 114 90 105
SEERHARISE T 813 (1.3%) 620 2.9 111 03 50 1.1 32 0.7 0.0
ety dan 3,268 (5.1%) 1,632 7.7 995 3.0 306 7.0 305 6.8 10 1.2
R 96 (0.2%) 43 0.2 46 0.1 3 01 4 0.1 0.0

*HEtE 9FQ 8T A

BT HT A (31583 INH GG RS 6-12 (& H AT 2 S 4 HIeR »
INFA 6 M8 PR > S 12 (E ARG A - 6-12 (i H AR A8 ar
12H DL EAYORGERUIREL OH 22 A % - HEMTELRAYIE J7 HBIE IR SE R R & 2 [EHY
FIBEASIL - FRERY 2008 FFA4RLL OH 1F BB IREETHPS M GHR[10]  AREIS MR
[T B AYEE REER( 1 2]45 2R > 3HP Ay SER OH » Z5Y 2016 4 4 HH#ERS
3HP JEFERE /7 © 2017 F[E %L 61.8% - #% OH &7 35% » HH 2019 F£ATRHY
sTE AT R > SHP FifE e T HVIR M - f2 & RAUBHRAVER - 127 LTBL /5%
o R [13]°2020 SEFIGH 8 PRt HERE (H HIAY 4R K2 3HR i /5> LUAIFE rifapentine
ge (LRI - AWTFEEE R AT B MR 5 A S S N K R R
{5 FHEE BT F3G0 » mlpE IR N B 0 ~ I MR R E D R se e REm A R
OH J&¥ /7 H 2008 FFAa(E A - FAERIRKES AR 2GR EHRE )T - #EH 2016 4
FAAEHERE 3HP JHFEE 7T - (EALLEIE 57% FEZE 2022 £ 26% » HAERE
G 1HP 2 3HP & i RE R S M S E LA a5 i EE A FES
RT3 EREY(E AR - BV EET 9 B H ARG » 0 aRE
LR ARG EHEHMILRN  AHEFRR T - e E S EIEH e RSt T
B - Rfaftise o (ERS RN AR RE /7 > 2022 B E LTBL /S EH / M EIH
LTBIE5RR - X275 WHO JBREZEACEFTES([2, 8] ~ BIFR (A& ER[14]
FARBIFEEARI[15] > 48 T A a@ A A e s & -5 R Ve 4 &k

(FsZ AE ) A - i 6H 49 A LTBI iz FHYBEIH Y — > (H15388 ] INH B
EEE AR TR T - 2023 FRURESRR2IaTET | T B IREE X R
(LTBDZERBLEH | BEEINE > LTBL/GEFRIETES RMP HgE806 & A RMP 45
SELH(E IR BISN BB R S RMP SSRGS /7 WA A e /7 -
A INH B 5% - BRThoia=s - 4850 OH JaSRIIGE] - ¥y 6H iz 77 » LR ft
GRS — Tl )7 2 B - M H A R e 50 B Rt R B 25 55 B i 2L
LTBI ;&% INH RAEHSAR - ik B GRS ER > HIV fera 5l EE
PERIA SR N EAYR A - A5 R B R RAY OH e /5(16] -
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ffci 2019 RIS 1HP Bl OH R J7EEES » (R4S BT TR EHY 10 (BRI
WZE4Y 1,000 fiz 13 LA FE2IRAE VR IR EREE R [9] - 1HP FHIGAEXIHE #RHY
AR EES OH - B 58650 9H 15 » EE R E A B E )i OH & » Ak WHO Ji2
2020 4 LTBI )&% J7H55 by 1HP » ZER (0 RS IR ~ 15 I R R 588
HJ TNF alpha blocker {5 & e Effias EFSIEE[8] » Tl 2020 -4 2022 F—{fEZ%
UL ATIEMERRIRIAZE#HE 12 BRDA H4S0m EZERY IR HIV 557 - S = E s IERE
EEAH I 1HP 71 3HP PRITSREFRNISEEL « 2 4 LTBLGRGTAHA
2 B MEEEY) R FE(SDR)EEGIMHE » 1HP ZE4:HY SDR RIfFHLIEREZ (&22)
Ry ¥ A B IAH R EEY) & e - Bl 3HP Jig 5 BRUR BUEARIS A [EI[17] « ARIHFTEE R
IRETIENH 2019 5 1HP Bz 5 BRAGEE Y HIV EZE R IERRI R » 2y
SEIAREHAN MR R )T s o PETAFRE AR IE R E N R ERZE - Hit
2022 FlERsAZE B G HEER THP iz TR B 49 A LTBL JARE S —-
LTBI &7 H¥r B % > BIFERA 2 (IR 5 T - BRislgEma
delamanid -~ levofloxacin #[ rifapentine ( B[ {fF isoniazid ) - S5{EZEE] - TR Sz 4544
SR a4 KAV 52 #E1T TBTC Study 37/ASTERoid program &K ik F rifapentine
5T 6 L 4R AVEEIRZ 2 SORERUELEL[18] » DLRAENIZ A HETT higher dose
Rifampin for 2 months vs standard dose Rifampin for Latent TB (2R2)jE 7 k& RER 5 »
PA 2 {E A rifampin #5755 (49 2 2] 3 %) AVEIEE 4 (5 HEER & 2 22 RN
EEER[19] &% b - JUZRAEr &8 ~ Z22i )i (B1& MDR-TB and XDR-TB)
Fe {5 A= )Rz (biomarkers) PLTEHI LTBI #5955 T2 S48 n[$271 LTBL)GHREER
HRTANAEXIR[18] ©

&hih

fK#% WHO target product profiles for tuberculosis preventive treatment f55[[20] °
LTBI JaREAR KA i A w7 K EEIRe BRI P = s 5. (e et 2 iigsts
F 5w B FRIRIGRE ) ~ RS (RS A R R R IR 4 B R R - TH
FAREAFRERLTY 2 N TEROEHE ~ BIFERIE - EYie VEA T G AFH ~ B ESE
rifamycin FUEEMEERRE: o BRE B RHERDNEIENT T R F H A8 - A AR
B > DBEFHE A LTBI SRR E R R 5265 o

e
B 2R AFEE A SEN TB RN RGUEH B F0 0 JTHMEE SRR - f2(IE
SeRE HIEHERYERL > TEE R AT E RBUREET Z 2 H (K95 -
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The Evolution of Latent Tuberculosis Infection Regimens And
Analysis of The Completion Rates, Taiwan, 20162022

Shu-Chun Liao, Pei-Fang Lai, Hsiu-Yun Lo", Chi-Fang Feng,
Pin-Hui Lee, Pei-Chun Chan, Chia-Chi Lee

Abstract

Treating latent tuberculosis infection (LTBI) is an important strategy for achieving
TB elimination. Due to its effectiveness and safety, Isoniazid (INH) is the preferred
regimen worldwide. However, the longer treatment duration of 6-12 months has resulted
in lower completion rates. In line with the World Health Organization guidelines and
international experience, Taiwan’s National TB Program has updated its LTBI treatment
guidelines to include shorter regimens such as 3HP, 4R, 3HR, and 1HP as alternative
options. This retrospective study aimed to analyze the LTBI treatment regimens and
compare the completion rates between 2016 and 2022, using the TB database obtained
from the Taiwan Centers for Disease Control, to illustrate the progress and scaling up of
LTBI treatment in Taiwan.

Keywords: Tuberculosis, contact, latent tuberculosis infection, shorter treatment regimen
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MR AS(WHORHFFER 3 H 24 HETE /G ZHEHE - DULaE S
1882 4 3 H 24 HEEIH A58 Robert Koch B A7 & B & 15 ER RE B S5 B R M1 4
T T B 1 R 2 45120 B0 R —45 % 0 AR B (Mycobacterium: tuberculosis) »
FEFAT S H R R R B AE LR G FF @R - IR 2S5 H - BEZAGE 0 TRl PTG
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i WHO 2023 5 » 2022 FREREra2Edstom N8R 750 A iEEH
1995 4 WHO FR#aEHI R REEZ IR IR N B 21 —4 » BUREEK{E COVID-19
P 1B 1% CLEH BRAGRE 45120 » AT RSS2 BT G R IR A% 5 T 2 AR
COVID-19 FEIFRI/KAE < 2023 4F 9 HEBITE/IVE FEBTIH ARG HE X0
@ % (United Nations High-Level Meeting , UNHLM) » FHETARZR 5 FE 2 ERAVEEFZTH
P RoaRE BT - BFEER] 90%HIEE IR AR ~ FHENSE Y Ko mE A
TH - Iisas S BB R REE LA EETE) - IR BONRER SRR -

FeEIH 2016 F2E WHO BT - BAaEE) 2035 JHFR&EZETE - FAERUEFE
1 6% 58 N - B 10 BT 44 B N2 2023 22 28 ] TR Y
THE - HEENSIEDTEECR - 5 R R » EiREEIRZET OGRS B IR HLE
fERE o G LU ARt BRSO (E B B R IR - DURSE R S E e EE )
SEIR TR ME PR AL V(R 45 4% [Fl2k (1atent tuberculosis infection, LTBI) g Kz G  IREfFE
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