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XM AL 7RiAAL EH22E D)2EkS ZAKTuberculin skin
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Oj2%t A= EU FE} =AY /7

#z == e A
T (N=633) — Z%I OjAJ3
(% 0lx|=x} 2820 asza  (OHUR=53569)
LS XEST  (CHAIKI=16,837)  (CHAIXI=49,643)  (CHAIXE=10,110) g (%)
(CHAIRE=5,357)  (CHAYRE=1,010) (%) o (%) % (%)
E (%) o (%)
Al 18 (2.8) 13(0.2) 12 (1.2) 165 (1.0) 144 (0.3) 8(0.1) 544 (1.0)
14 0|5t 15 (2.4) 5(0.1) 9(0.9) 17 (0.7) 85 (0.2) 7(0.1) 261 (0.5)
14 X1} 214 0|5} 3(0.5) 3(0.1) 3(0.3) 36 (0.2) 39 (0.1) 1(0.0) 137 (0.3)
214 =1} 344 0|5} 0(0.0) 2(0.0) 0(0.0) 8(0.0) 14 (0.0) 0(0.0) 127 (0.2)
34 =3 0(0.0) 3(0.1) 0(0.0) 4(0.0) 6 (0.0) 0(0.0) 19 (0.0)
* MEXIZEINAIXN138,335%) & 0|4ZXHE33E) I SA| LXK 1,180%) (2|
H 2. M=XHClose contacts)2t EE=2l(Index patients)2] A& 2 Lto|
SR e
54
H (%) 3 (%)
A 138,335 (100.0) 67,638 (100.0)
A 57,424 (41.5) 41,130 (60.8)
a4
014 80,911 (58.5) 26,508 (39.2)
5 0|5t 8,702 (6.3) 84 (0.1)
~18A| 18,657 (13.5) 1,816 (2.7)
19~40A| 32,467 (23.5) 13,463 (19.9)
ALY 41~604 47,169 (34.1) 19,135 (28.3)
61~75A 22,051 (15.9) 16,812 (24.9)
76M| O A 9,289 (6.7) 16,328 (24.1)
T+ BEMR} 42.28+22.56 57.79+20.25

Xt & 636782 x2S HUT 16,837F2 x2S K| LUCH
X2 &=, 101082 x|z TSI

18H(2.8%)0M =M
1~2u L 33(0.5%)0|

CHeIRIC| ZaH 20| 544F(1.0%)0IH 14

rlo

arIS ARMSIA| ¢
O|Lf 261H(0.5%), 1~2'F L 137H(0.3%), 2~3F L 127H(0.2%),
3 0|2 19E(0.0%)0| $SY Aoz LMSIVCE T=ZHZUSHO|

OfL2ty ZIE &2 Xt & Z2HA=Z TS AR X

Z—

o zs
SO 1443(0.3%)0120201 111 OJL 853(0.2%), 1~21 L
(019), 2~3 L 1424(0.0%), 3 0[5 LM 62009011k

SEHAMZ HEIS Alst 42 8T(0.1%)01M 54 ZsHo|

w
©
02

SIS 1K1 O|LH 724(0.0%), 1~243 L 14(0.0%)0 | ZAYSIACY,
Aegeizgos Titkg 2 X|F6iK| 22 KoM= 254

Z8H0| 165F(1.0%)0A LA 13 O 1178(0.7%), 1~2

L 369(0.2%), 2~3 L 8H(0.0%), 38 O|F 4H(0.0%)0l|A]
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¥ 3. =XKClose contacts)2| EM

EH H (%)
ERRLED 2 0 X0 X5 16,768 (12.1)
S HH <Xt 41,333 (29.9)
RHLA(RHS, EXHE) 59,689 (43.1)
7|EFS HONEMIXtOY, ZI&, A5t 20,545 (14.9)
o= 633 (0.5)
2015 38,200 (27.6)
HEX A A 2016 38,769 (28.0)
2017 32,045 (23.2)
2018 28,688 (20.7)
oY 25,435 (18.4)
ohY m &3 35,786 (25.9)
=lea 15,077 (10.9)
AEH 25,563 (18.5)
Sht =ar gt 6,859 (5.0)
b ABt 4,902 (3.5)
20E|A Eet 3,796 (2.7)
YIS = 1,233 (0.9)
AHZ0|E AL 56,919 (41.2)

259 2ol Tt HRZAUGES TY YD NRE EXKEU) 59,6898(43.2%), 7IEHSHAUG ML, FIH, s

KlollAt= 12(1.2%)0] B4 Zsoz  20,545%(14.9%) OIACh AT Hze= 2015 38,200%(27.6%),
Fcteon 14 OlLH 9%(0.9%), 1~2d L 3H(0.3%)0l 2016 38,769F(28%), 2017'H 32,045%(23.2%), 2018\
28,688%(20.7%)0|UCt. St &2 AHZO0|E AEO]

el
i
n
Q 32
il
ikl
]
!
Q&
oy
o2
ﬂ
Fu
Pal
i
o)
o8
o
N
9\3
Tlfol
off
0x
my
_|OII
|0
Hu

Ricte|dom 13 O|Lf 53(0.1%), 1~ L 33(0.1%), 2~3 LY 56,919H(AM.2%) 22 J7Ha HUoH, THY HESt 35786%(25.9%),
23(0.0%), 3t 012 35(0.19%)0| ZITHEIRACHEE 1), ARH 25,563%(18.5%), 1Y 25,435F(18.4%), S
15,077(10.9%)0|ACHE 3),

LI, &Y U TEXO| S HERU0| S42 5t Ho| MEO| HR 3 JIE U BES

SIYCH, ZSUS MQISt HEE 71.6%0A 42 7IX|1 JUACE
FMERF 27 CHAIKI) A ol olithe A 574243415%), 7 E49.4%)01 THE RIS T 9| 712H(33.6%), MISEA(8.8%)
A 80.911B(58.5%)22 O4A0| Lo, o) mzn  A44%S SIS QUUCL FEH 22%= 5 Xt BAIM
MRS 4228+2256M0(QCH MEQO| AMunt ¢S LN SS= EUCH T gitd =T HAMA 38.3% g
M1130T(60.8%), 04 26,508T(39.2%)C 2 HAo| Lo, EALIGIUCHE 4)
HYO| Wikt EEHRH= 5779+20,25M0(UCK

H:I

2, x52, Z8) 16768H(12%), HLAt 41,.333H(29.9%), XH(XHH,
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B 4. E®(Index patients)2| EM

ot 2 . H[133 H18=

=4 I (%)
B 3
HZEHEXt 4
A7 1
HEUY BEX & 5914 3
2|HZf 101
1 AHESIS )
HI3 AHESI4: s
=4 o2 U 48,452 (71.6)
89S 19,186 (28.4)
71 33,431 (49.4)
=ap ALK 7tel 22,702 (33.6)
A 2,969 (4.4)
NSdL 5,931 (8.8)
S 50,138 (74.1)
8 AS 14,891 (22)
org 2,609 (3.9)
&4 25,875 (38.3)
=4 39,722 (58.7)
=2 aM =9 82 (0.1)
O A 1,671 (2.5)
Ol4¢ 284 (0.4)

= 9IRS AHEH HEXIA
= HAL DAIRO] Blste] HEZsY S0 A2

Al $=7t 0.36H1(0.30-0.43),

re
I[P
oY
>
Hu
0

Al YE=7} 0.09H1(0.05—0.19)%C ZhH=ZdsHZIod QkAfO|

ox
ro 4o

-

0
X2E AFoIRS I A>Tt 0.308H(0.17-0.52), XIZE SHX| 2

AL U= 7+ 1.23HH(1.03-1.47)CH,

HHLHE= 5M| 0[5H0l BISHH 6~18Al 5.078H(2.34-10.99),
19~40M| 8.69HH(4.10-18.43), 41~60A| 725HH(3.43-15.36), 61~75A]
10.23(4.81-21.78), 764 Ok 23 548(11.05-50.17)2 TRXfolAd

BTt BIHUC Sur

flo

2 Z& @S0l Hlst ngY

150HH(1.29-175), St 151HH(1.26-1.81), ASE™ St A|

2.53H(1.52—

8l
4.21) B7KYCL BERI| HERS BS0| U

rr
0x

40
oot

=7t

¢

A0

7
oL

2.07H(1.80-2.36) =AM, B Zut SHof H 4L

t

2
09

ol
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SIF=7t 2.608H(2.17-3.1) =UCL HMSEHA= S0l HI5H
UM Al A>T} 286HH(2.38-3.44) SUCH, EUZAL Lol Z<
=0l HI5HH

Chz 2 2t HERIM HEZHUY HAS A

BT} 3126H(270-350) EUC

I

=7} 1.93HH(1.03—
20| 0.384H(0.30—
20| 0.124H(0.06—

0.3281(0.18—0.55)iC .

SlRiC= 5M 0510l HISH 6~18M17} 4.54HH(2.08-9.90),
19~40M|7} 6.71HH(3.14-14.33), 41~60M|7}+ 3.98HH(1.86—8.56),
61~75M7t 5.5241(2.54-12.01), 76A| O|Ak0| 11.74HH(5.35-25.74)
B7tSIACt Y& HEHUM 330| US B2 fledks
1.59H(1.38-1.84) S7t5t%4
UMl AL 2.07HH(1.75-2.45) B7ISIHCHE 5).

on, =AM 2t S8 Hlstod
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5. YEXISA, 27 Hol U SRRSO M2 Hs wuQHE
olaiH 23 gz
= augss  gewws/  wwou
® wEs s ERESR g e amma sl Amaa
FSEON; S LTBIZA} OJAH 544 3.36 0.49 1.00 1.00
ZD:%: o H=EXAR O]A 18 8.01 2.37 1.46 0.78 273 1.93 1.03  3.61
2 X2 0
LTBISA: =3|Z4At 144 1.34 0.17 0.36 030 0.43 038 0.30 0.47
LTBISA: HEHAL 8 0.34 0.07 0.09 0.05 0.19 012 0.06 0.26
LTBIYH: X|=&5H 12 6.11 0.89 1.57 088 2.78 1.48 083 265
LTBIZA: X2z 13 1.14 0.09 0.30 0.17  0.52 0.32 0.18 0.55
LTBIZ: X|= 0t 165 4.64 0.69 1.23 1.03  1.47 1.22 1.00 1.48
g4 =2 390 2.73 0.39 1.00 1.00
(GDN; 514 2.54 0.35 0.93 0.82 1.06 089 0.78 1.03
LEO[ (yr) 5M| 0|5t 7 0.31 0.07 1.00 1.00
6 — 18Xl 76 1.57 0.24 5.07 234 1099 454 208 9.90
19 — 40X 222 2.7 0.44 8.69 410 18.43  6.71 3.14 1433
41 — 60A| 267 2.28 0.32 7.25 3.43 1536  3.98 1.86  8.56
61 — 75M| 173 3.22 0.36 10.23 481 2178 552 254 12.01
76M| Ol 159 7.54 0.91 2354  11.05 5017 1174 535 25.74
Surmgr Surmst gis 100 100
k= 222 3.67 0.45 1.50 1.29 1.75 088 0.73 1.07
DT A =t 248 2.81 0.40 1.10 095 1.27 1.09 093 1.28
e 137 3.81 0.42 1.51 1.26  1.81 1.06 0.86 1.31
| 15 6.76 0.70 2.53 1.52 4.21 1.71 1.00 2.94
rdp=tly 53 3.28 0.38 1.24 094 1.64 1.06 080 1.42
Of 4= ok 40 3.61 0.47 1.35 098 1.85 1.08  0.78 1.51
SOE|A A&t 29 3.12 0.35 1.18 082 1.71 098 0.67 1.44
AHZ0|E AE 390 2.67 0.36 1.03 0.91 1.18 098 0.85 1.13
HEd 35 S 539 213 2.93 2.07 1.80 2.36 1.59 1.38  1.84
£ 346 4,37 0.61 1.00 1.00
HH F o 724 3.4 0.48 2.60 2147 3.1 1.52 1.24 1.88
=5 139 1.30 0.16 1.00 1.00
SHMBE e 498 3.51 0.50 2.86 238 3.4 1.43 1.16 1.76
ait =4 145 1.23 0.16 1.00 1.00
ZUAA o 604 4.34 0.63 3.12 2.70  3.59 2.07 1.75 2.45
= 276 1.42 0.18 1.00 1.00
&Y S 741 2.95 0.43 0.49 0.41 0.59 066 0.54 0.80
£ 140 1.49 0.20 1.00 1.00

*ED HRZSAALTR) MHIHYERE SR + 0l-AXHESZHUS HAL 0|dx 28, 25 23 Ml
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7. Joint Committee for the Development of Korean Guideline for
ol 2taix| LHRL!

@ Ol 24Tl LHE2? Tuberculosis; Korean Centers for Disease Control and Prevention.

{812 7438 - i 3 . ,

Zati2 Zalid (Mycobacterium tuberculosis)ofl 2|ah Korean guidelines for tuberculosis, 3rd ed. Seoul: Medrang Inforang

LMot = | ez J7|E Soll ErelofA| FMotE Ltd.; 2 017,
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Diagnosis, Treatment and Qutcomes of Latent Tuberculosis in the Household
Contact Investigation Programme

Park Yong-joon, Kim Youngman, Shin Ji-ae, Han Sunmi, Park Shin Young, Kim Jieun, Park Young Joon
Division of Tuberculosis Epidemic Investigation, Center for Disease Prevention, KCDC

Jung Sun-young, ChoiJae Chol

Chung-Ang University hospital

This study was conducted to check the risk of tuberculosis caused by family contact check-ups and treatment for latent
tuberculosis infection, and to provide a basis for management and policy utilization of the linked and analyzed database.
This study aimed to confirm the feasibility and effectiveness of an analysis that links latent tuberculosis infection survey
data for tuberculosis patients’ family contacts with tuberculosis reported data from the National Health Insurance
Corporation (NHI), and aimed to determine tuberculosis according to epidemiological characteristics and treatment of family
contacts. Preventive effects were analyzed.

This study used a linked database between 1) household contact investigation database in KCDC between 2015 and 2018, 2)
TB registry database in the Korea Centers for Disease Prevention and Control (KCDC) for household contacts and index TB
cases between 2015 and 2018, and 3) NHI database for household contacts between 2014 and 2018.

In the multivariable Cox proportional hazard model, non-participation in the household contact investigation (Hazard ratio
[HR], 1.93), no treatment in LTBI (HR, 2.11), and non-completion of LTBI treatment (HR, 1.48) showed increased risk of
active TB infection, whereas completion of LTBI treatment (HR, 0.32), diagnosed as no LTBI with 1-step test (HR, 0.38) or
2-step test (HR, 0.12) showed significantly decreased risk of active TB infection, compared with no test for LTBI. In addition,
we found that the incidence of TB was 6.11 times higher than those who treated LTBI when contact investigation was not
performed.

Keywords: Latent tuberculosis infection (LTBI), Household contacts investigation, Treatment of LTBI
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KCDC database
N=139,952
Missing of I.D
N=659
Contact investigation National Health
data on KCDC Insurance Service data
N=139,293 (2014 - 2018)

Combined KCDC and National Health

Exclusi Insurance Service data
xclusion N=139.293

1. Missing |.D in National

insurance system (N=365)
2. Screening more than 2 times (N=4,418)
3. Screening before 2015 (N=255) Final combined KCDC anq National
. Health Insurance Service data
4. Missing of age or sex (N=270) N=138335

Figure 1. Flow diagram of study population
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Recipient of the
contact screening
N=138,335
| |
Untested Screening of LTBI recipients TB newly discovered as well
N=633 N=136,522 N=1,180
|
| |
Performed LTBI screening not performed LTBI screening
N=82,957 N=53,565
|
[ |
positive for LTBI screening negative for LTBI screening
N=23,204 N=59,753
[ |
| | [ |
performed treatment not treated 1-step screening 2-step screening
N=6,367 N=16,837 N=49,643 N=10,110

completed Stop treatment
N=5,357 N=1,010

Figure 2. Status of LTBI screening and treatment in the household contact investigation
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Table 1. The incidence of active tuberculosis by category of close contacts

Total 18 (2.8) 13 (0.2) 12 (1.2) 165 (1.0) 144 (0.3) 8(0.1) 544 (1.0)
< 1year 15 (2.4) 5(0.1) 9(0.9) 17 (0.7) 85 (0.2) 7(0.1) 261 (0.5)
1-2 years 3(0.5) 3(0.1) 3(0.3) 36 (0.2) 39 (0.1) 1(0.0) 137 (0.3)
2-3 years 0(0.0) 2(0.0) 0 (0.0) 8 (0.0) 14.(0.0) 0(0.0) 127 (0.2)
) 3years 0(0.0) 3(0.1) 0(0.0) 4(0.0) 6 (0.0) 0(0.0) 19 (0.0)

Table 2. Baseline characteristics of close contacts and index patients

Total 138,335 (100) 67,638 (100)

Sex Male 57,424 (41.5) 41,130 (60.8)
Female 80,911 (58.5) 26,508 (39.2)

Age Mean+SD 42.28+22.56 57.79+20.25
< 5 years old 8,702 (6.3) 84 (0.1)
618 years old 18,657 (13.5) 1,816 (2.7)
19-40 years old 32,467 (23.5) 13,463 (19.9)
41-60 years old 47,169 (34.1) 19,135 (28.3)
61-75 years old 22,051 (15.9) 16,812 (24.9)
76 < years old 9,289 (6.7) 16,328 (24.1)
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Table 3. Baseline characteristics of close contacts

Y - H133 M18=

Characteristics N (%)
Relation Parents 16,768 (12.1)
Spouse 1,333 (29.9)
Children 59,689 (43.1)
Others (sibling, relatives) 20,545 (14.9)
Years of contact investigation Not done 633 (0.5)
2015 38,200 (27.6)
2016 38,769 (28.0)
2017 32,045 (23.2)
2018 28,688 (20.7)
Comorbidity* Hypertension 25,435 (18.4)
Chronic lung disease 35,786 (25.9)
Diabetes 15,077 (10.9)
Renal failure 25,563 (18.5)
Liver disease 6,859 (5.0)
Malignancy 4,902 (3.5)
Rheumatic disease 3,796 (2.7)
Alcohol intoxication 1,233 (0.9)
Use of steroid 56,919 (41.2)
* Comorbidity : variables form National Health Insurance Service
Table 4. Baseline characteristics of index patients
N (%)
Number of contact Mean 3
Standard deviation 4
Minimum 1
Median 3
Maximum 101
First quartile 2
Third quartile 4
Present of symptoms Yes 48,452 (71.6)
No 19,186 (28.4)
Symptoms Sough 33,431 (49.4)
Sputum 22,702 (33.6)
Hemoptysis 2,969 (4.4)
Weight loss 5,931 (8.8)
Cavity on chest PA Absent 50,138 (74.1)
Present 14,891 (22)
Missing 2,609 (3.9)
Acid fast bacilli smear result Positive 25,875 (38.3)
Negative 39,722 (58.7)
Undetermined 82 (0.1)
Not-done 71 (2.5)
Missing 284 (0.4)
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Table 5. Risk factors for development of tuberculosis

It 747k

P 2 - 5133 H18S

Incidence Incidence

Hazard Ratio |

Hazard Ratio Il

of T8 per 1000 "°once (adjusted)
cases person 1 year i i
(n) -year HR 95% Cl aHR 95% Cl

Contacts ~ Status of LTBI  Not performed LTBI screening 544 3.36 0.49 1.00 1.00

mstegﬁ;ot:;“fd contact 18 801 237 146 078 273 193 103 3.6

No LTBI by 1-step 144 1.34 0.17 036 030 043 038 030 047

No LTBI by 2-step 8 0.34 0.07 009 005 019 012 0.06 0.26

LTBI with treatment discontinuation 12 6.11 0.89 1.57 0.88 2.78 1.48 0.83 2.65

LTBI with treatment complete 13 1.14 0.09 0.30 0.17 0.52 0.32 0.18 0.55

LTBI without treatment 165 4.64 0.69 123 103 147 122 100 1.48
Sex Male 390 2.73 0.39 1.00 1.00

Female 514 2.54 0.35 093 08 106 08 078  1.03
Age(yr) Under 5 7 0.31 0.07 1.00 1.00

6-18 76 1.57 0.24 507 234 1099 454 208 9.9

19-40 222 2.1 0.44 8.69 410 1843 6.7 314 1433

41-60 267 2.28 0.32 725 343 1536 398  1.86  8.56

61-75 173 3.22 0.36 10.23 481 2178 552 254  12.01

Over 76 159 7.54 0.91 23.54 11.05 5017 11.74 535  25.74
Comorbidities  No 1.00 1.00

Hypertension 222 3.67 0.45 1.50 1.29 1.75 0.88 0.73 1.07

Chronic lung disease 248 2.81 0.40 .10 09 127 109 093 1.28

Diabetes 137 3.81 0.42 1.51 1.26 1.8 1.06 08 1.3

Renal failure 15 6.76 0.70 253 152 421 1.1 1.00  2.94

Liver disease 53 3.28 0.38 124 094 164 106 080 1.42

Malignancy 40 3.61 0.47 1.3 098 18 108 078  1.51

Rheumatic disease 29 3.12 0.35 118 0.82 1.7 0.98  0.67 1.44

Use of steroid 390 2.67 0.36 1.03  0.91 1.18 098 085 113

Index Cavity Presence 539 2.13 2.93 207 180 23 159 138 184
Absence 346 4.37 0.61 1.00 1.00

Sputum culture Positive 724 3.41 0.48 2.60 2.17 3.11 1.52 1.24 1.88
Negative 139 1.30 0.16 1.00 1.00

TB-PCR Positive 498 3.51 0.50 286 238 344 143 116 176
Negative 145 1.23 0.16 1.00 1.00

AFB smear Positive 604 4.34 0.63 312 270  3.59 2.07 1.75 2.45
Negative 276 1.42 0.18 1.00 1.00

Symptoms Yes ™ 2.95 0.43 049  0.41 059 066 054  0.80
No 140 1.49 0.20 1.00 1.00
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Table 6. The risk of tuberculosis according to screening and treatment of latent tuberculosis infection in household contacts

N PY Incidence per crude HR adjusted HR*
1000 PY (95% Cl) (95% CI)
Screening Performed 886 342,584.8 2.59 0.50 (0.27-0.93) 0.40 (0.22-0.75)
Not performed 18 2,248.0 8.01 (Ref) (Ref)
Result of LTBI screening Negative 152 131,632.7 1.15 0.30 (0.25-0.38) 0.33 (0.26-0.41)
Positive 190 48,856.3 3.89 (Ref) (Ref)
Treatment of LTBI Not treated 165 35,533.7 4.64 (Ref) (Ref)
Stopped treatment 12 1,963.5 6.1 1.26 (0.70-2.26) 1.23 (0.68-2.22)
Treatment complete 13 11,359.0 1.14 0.25 (0.14-0.43) 0.26 (0.15-0.45)

*PY : person—year, HR : hazard ratio, LTBI : latent tuberculosis infection, Ref : reference

*variables : sex, age, comorbidities (hypertension, chronic lung disease, diabetes, renal failure, liver disease, malignancy, rheumatic disease, using of steroid),
presence of cavity, culture result, smear result, presence of symptoms and Tuberculosis—polymerase chain reaction result.
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