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H (active TB)
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AF (Nucleic acid amplification test)

F=d 4 Al (Drug susceptibility test, DST)

o x|



M

A& = AlOf

(=)

L |20}
XH AL of A

7|7t Z2E[=

2}
SN

5=

S
OF-
KK
OF-
RO

HA =
s17| 7}

Ol HA—TI— |_|-
(d= )M Al

AMo| g

U0 il <q
=

A
X

|
I
K

Sputum collection booth at Royal

Free Hospital, London, UK

]
ojn 09
xra 0|
~ o9 %
EEI
oo W
1o ¥ o
<0 g ol
1430 ol
R
ol Td N



Screw
the Ild on

tightly

Repeat 1 and 2

1. Take a deep breath In

2. Then breathe out hard

3. Do the same again

4. On the third time, cough deeply
from your chest

5. Place the open contalner close to your

mouth to collect the sputum
You may be asked to try again for a
better specimen
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— Conventional culture-based phenotypic DST (pDST)
— B 7|5 B R LA A AL

WUERAS 11-1352159-000765-14 ISBN 978-89-6838-818-7
A.l 7_' AI_ KOREAN GUIDELINES FOR TUBERCULOSIS

— Rapid molecular DST (mDST)
— MSUdAAL F8A 7|8 M| G =d A

AY WENY NIANY
Frugae 2 o8 @ uymaRy
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- A=k (absolute concentration method)

11T 2 ol o O
- -‘H'-V_‘jedo—l]lﬂ' |EI-_"='|_E T AN

SIHIAIZ 4 e GRS 2K SES M

—  SFHEIXIOA 2070 =& = O] H= =2 CHEHIX|Of B3 1%0[d S4

conr INH INH RFP RFP M EMB
onire 0.1 0.2 10 40 4 2

coni INH INH RFP RFP M EMB
1.0 0.2 20 40 10 2

KM CPM PTH S RET

40 40 40 30 20

PAS OFX MOX AMK LEV PNB RBT

1 2 2 40 2 500 40

a2l 1, M—Kit 2= x| FREix|2t s=(xg/mL) (20113 112 SXH). INH: isoniazid; RFP:
SM: streptomycin: EMB: ethambutol; KM: kanamycin: CPM: capreomycin: AMK:

rifampicin;
amikacin, FPTH: prothionamide; CS: cycloserine, PAS: para—aminosalicylic acid; OFX: ofloxacin,
MOX: moxifloxacin, LEV: levofloxacin: RBT: rtabutin, PNB: para—nitrobenzoic acid.,

ZYZALAE, 2013
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Z435H Ol Z43&H Ok |7I-Ak|7-l |.7=| _I|- -|
E—IE—_FL_IEI'E—I_EL_IX-I |:|‘I‘O|:|A EJ—A
Result
© HEfAFES .
(B[ AEEE | ua ] [y [ ANE%E | B8
oA At | (meg/md | Ad | A7 | dst | (meg/mD) | AHd
niazid S )2 | closern ‘ . 3 -
Isonia S \ d| S 1. -
B 3| S, { : ‘ 5__ =
S in S oxitio [ I S =
[ E s 2 ka S 0
Kanamycin S ~ vofloxacin S 2
C S ( if 1 S B 0
rothi id S ‘ 10 - i _:3 S 2
mam Pyrazit 'es I
@Azt S AR 7 UIEg) R WA + o4 B
YSAEFAZIE | - FHRE +110070 ©]8F +:101-2007) ++4:201-5007]  +HHHPHEEES)
¢ BolAldr o
Comment : %°lAH®E K3 28 6. Pyrazinamidase lest (1, 2, 3: A 4: 24 5: SAUE),

ase test, Wayne test)

Pyrazinamidase Z Al (Pz
I8ote & AWM E S5 AN L d A

- PZAE AMEZTHOAN
HFEH =S I'I_Q_ol-
oHd= 1

- PzZA -'?'-'5HRAO| = ?:. AtSHY pzaLl = 2015t HAL
- Agard O =M 0| HO|™ pzased 2|5l pzA 7|' pyra2|n0|c acid2t
ammoniaZ 7t &Y SS 2|0| 5lH pza - H O = H7|SHC

ZYZ A& 2013 16



Resul t
© ZWA| A5 :

++++
op gyl g?} AgEE( E{ﬂ
2 mcg/ml 3l
Izoniazid R 0.2 ++++
Izoniazid R 1.0 ++++
Rifampicio R 40 ++++
Streptomycin R 10 ++++
Ethambutol S 2.0 -
Kanamycin S 30 -
Capreomycin S 40 -
Prothionamide S 10 P
Cyclozerine S 30 A
P-Aminozalicylic Acid R 1.0 ++
Ofloxacin S 4.0 =
Moxifloxacin S 1.0 -
Amikacin S 30 =
Levofloxacin S 2.0 -
Rifabutin R 20 T
Linezold S 2.0 -
Pyrazinamid Pyrazinamidaze Tezt( 5 )

(3

o2
N
!

r-. N

S A (SEA B 8-l A o] o )] uks
R J( b 0wl A of] + o] 4} 7w H)

*+ Bedaquiline * Delamanid 24 3}

. ol A )} %) v)2k3] A

: THY broth

AP
o AF8-uj] Z]
FRYA :

kA4

AlEEE

A3 MIC

_‘} MI( 5‘5 H L‘ "}.o] n}-

SEEE

(mcg/ml) (mcg/ml)
Bedaquiline | 0.03125 ~ 4.0 l.'_).12:3
Delamanid 0 00625 ~ 0.8 <=0.00625

17



s LABORATOR
LABORATORY
® Dol rg 10,34 3/aem 2018,38.6,563 M E D I CI NE
“““““ ISSN 2234-3806 elSSN 2234-3814

Delamanid, Bedaquiline, and Linezolid Minimum
Inhibitory Concentration Distributions and Resistance-
related Gene Mutations in Multidrug-resistant and
Extensively Drug-resistant Tuberculosis in Korea

Jeong Seong Yang, M.S., Kyung Jong Kim, Ph.D., Hongjo Choi, M.D., and Seung Heon Lee &, Ph.D.
Department of R&D, Korean Institute of Tuberculosis, Cheongju, Korea

Delamanid
QO W I
CIMDR
& | mPre-XDR
150 mXOR
= 100 f I
2 I susceptible 1 resistant
R |
5 BT 1
S 10t L
I s
51 4
3
11 , 1 2
0 L
<0.0125 0.025 005 01 02+04 08 16 >16

MIC (mg/L)
Yang JS et al. Ann Lab Med 2018

Overall MIC distribution of DIm and Bdq
for 420 clinical strains

. Bedaquiline
o a | CIMDR
EPre-XDR
80 mXDR

60 [ susceptible|f|§l! resistant

Clinical strains (N)

40

20 [

0
<0.031200625 0125 0256 05 1 2 4 >4

MIC (mg/L)
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[ W

o MAEHAZ[F(WHO)
— MDR-TBO| Al RICIS 2|8} AFASIEl ZHALO| AR S HT(12)

= o

Xpert MTB/RIF assay
— MTBDRplus

1. Automated real-time nucleic acid amplification technology for rapid and simultaneous detection of tuberculosis and rifampicin
resistance: Xpert MTB/RIF system. Policy statement. Geneva, World Health Organization, 2011
2. Policy statement on molecular line probe assays for rapid screening of patients at risk of multidrug-resistant tuberculosis (MDR-

TB). Geneva: World Health Organization; 2008
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sH4+5 = H AH(NAAT, Nucleic Acid Amplification Test)
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Xpert MTB/RIF assay

« GeneXpert Cartridge
~ ME s, st

> g| =
- —||___I_§ x o
S= BX| 0 2ot 2E
X7 2=

- HEFZ ™ HX| 51 Cartridge
41 0| & GeneXpert 7| A0f & &

— AI5OZ PCRE AlsH=l

2. Shake then stand 10 minutes.

1. Add2:1Sample
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Xpert MTB/RIF assay

« RIF L2 2€27|= rpoB2| Rifampicin Resistance-Determining Region (RRDR)
1S 5702 L0 probes M| %

Resistance-determining region of rpoB

probe d
probe a probe c -
L ]
5 - GCACCAGCCAGCTGAGCCAATTCATGGACCAGAACAACCCGCTGTCGGGGTTGACCCACAAGCGCCGACTGTCGGCGCTG -3
Codon| 5/ 5|5|5|5|5|5|5|5|5|5|5|5|5|5|5|5|5|5|[5|[5|5|[5|5|5]5
g |(0lO|1 |1 |11 111|111 |2|2|2|2|2|2|2|2|2|2|3|3|3|3
g8/ 9/0/1/2|3|4|5|6|7|8|9|0|1|2|3|4|5|6|7|8|9|0|1]|2]|3

3 - CGTGGTCGGTCGACTCGGTTAAGTACCTGGTCTTGTTGGGCGACAGCCCCAACTGGGTGTTCGCGGCTGACAGCCGCGAC -5
|

N I !

Most common Most common

probe b probe e

! I |

+!!§+}-

I..‘"‘.‘*

resistance mutation
(531 TTG)

silent mutation
(514 TTT)

22




WDBRER 11-1382159.000765-1 156Ny ?
KOREAN GUIDELINES FOR TUBERCULOSIS

(4" EDITION) - gr
[ =]

MBS 28l FICt0] TS A= Xpert MTB/RIF HAIS Algg 4

- Zo0] opE mf =T I HIAHARL BH Zsfd HMLUSZEHAE AIFHOF BHH(A).
« CHHLHAIZIBH0| OfAMEl= 7D Xpert MTB/RIF ZAIS AJSHGHOF SHTH(A).
- M&SHH LIAOIRE S0ISH0F Sl= AR Xpert MTB/RIFS AIZSHOF SHTHIA).

UCKIIB).

2 SN NFAUY
Tugan 2 ety QuynAny

1.1.1 Recommendations on Xpert MTB/RIF and Xpert Ultra as initial tests in adults
and children with signs and symptoms of pulmonary TB

1.1 In adults with signs and symptoms of pulmonary TB, Xpert MTB/RIF should
be used as an initial diagnostic test for TB and rifampicin-resistance detection
in sputum rather than smear microscopy/culture and phenotypic DST
(Strong recommendation, high certainty of evidence for test accuracy; moderate certainty
of evidence for patient-important outcomes®)

tuberculosis

Module 3: Diagnosis

23



1.1.2 Recommendations on Xpert MTB/RIF and Xpert Ultra as initial tests in adults
and children with signs and symptoms of extrapulmonary TB

16

1.7

In adults and children with signs and symptoms of TB meningitis, Xpert
MTB/RIF or Xpert Ultra should be used in cerebrospinal fluid (CSF) as an
initial diagnostic test for TB meningitis rather than smear microscopy/culture.
(Strong recommendation, moderate certainty of evidence for test accuracy for Xpert
MTB/RIF; low certainty of evidence for test accuracy for Xpert Ultra)

In adults and children with signs and symptoms of extrapulmonary TB, Xpert MTB/RIF
may be used in lymph node aspirate, lymph node biopsy, pleural fluid, peritoneal fluid,
pericardial fluid, synovial fluid or urine specimens as the initial diagnostic test for
respective form of extrapulmonary TB rather than smear microscopy/culture.
(Conditional recommendation, moderate certainty of evidence for test accuracy for pleural
fluid; low certainty for lymph node aspirate, peritoneal fluid, synovial fluid, urine; very low
certainty for pericardial fluid, lymph nodes biopsy)

| 2 S 0| oM &= B2 Xpert MTB/RIF assay.=
?:_! Al'jl' 7|—%'<'3;|- 7:'4 x_” tuberculosis
; cerebrospinal fluid (CSF), lymph node aspirate,
lymph node biopsy, pleural fluid, peritoneal fluid,
pericardial fluid, synovial fluid, urine

Module 3: Diagnosis

24



Line probe assays

Directly, through binding DNA amplification products (amplicons) to probes targeting

the most commonly occurring mutations (MUT probes); or

Indirectly, inferred by the lack of binding the amplicons to the corresponding wild-

type probes.

First-line LPAs (MTBDRp/us)
— RIF, INH, ETO

Second-line LPAs (MTBDRSs/)
— FQs and Amk

WHO operational handbook on TB. Module 3: Diagnosis. (2021)

—>

DNA
isolation

bl |

DMNA-strip with
specific probes

m cation "
;H:I:rlld Il:'lnbeIT;g ) f‘\?‘/

of fragments

I
|||j|||'|I W +

Labeled amplified
DNA fragements bind
io probes |

J,_

Signals are detected
at specific probes




Resistance-determining region of rpoB

rpoB WT2 | | rpoBWT4

rpoBWT6 |

| rpoB WT1

| rpoB WT3

'so5| | |s08|509]

rpoB WT5S

|511]

513[514|515[514]

rpoB MUT1 (D516V)

518

|522]

rpoB WT7 | rpoB WT8

533

I
rpoB MUT2A (H526Y)

rpoB MUT2B (H526D)
rpoB MUT3 (S531L)

Conjugate Control
Amplification Cantrol
M. tuberculoses complex

rpoB

rpoB Locus Control
rpoB wild type probe 1
rpo8 wild type probe 2
rpoB wild type probe 3
rpoB wild type probe 4
rpo8 wild type probe 5
rpoB wild type probe &
rpo8 wild type probe 7
rpoB wild type probe 8
rpo8 mutation probe 1
rpo8 mutation probe 2A
rpoB mutation probe 28
rpoB mutation probe 3

WEiE

katG

katG Locus Control
katG wild type probe
katG mutation probe 1
katG mutation probe 2

inhA

inhA Locus Control
inhA wild type probe 1
inhA wild type probe 2
inhA mutation probe 1
nhA mutation probe 2
inkA mutation probe 3A
inhA mutation probe 38

Conjugate Control
Amplification Control
M. tuberculosis complex

rpoB Locus Control
rpoB wild type probe 1
rpoB wild type probe 2
rpoB wild type probe 3
rpoB wild type probe 4
rpoB wild type probe 5
rpoB wild type probe 6
rpoB wild type probe 7
rpol wild type probe 8
rpoB mutation probe 1
rpoB mutation probe 2A
rpo8 mutation probe 28
rpoB mutation probe 3

katG Locus Control
katG wild type probe
katG mutation probe 1
katG mutation probe 2

inhA Locus Control
inhA wild type probe 1
inhA wild type probe 2
inhA mutation probe 1
inhA mutation probe 2
InhA mutation probe 3A
inhA mutation probe 38

colored marker

Resistance - R+l

colored marker

R = Rifampicin
| = Isoniazid

26




Resistance-related

Drug genes Occurrence(%) Gene function Reference
Rifampicin rpoB 95-99 RNA polymerase subunit B &7
Isoniazid katG 60-95 Catalase-peroxidase 89
inhA 8-43 Promoter region for 2-trans-enoyl-acyl o
carrier protein reductase
Ethambutol embB 40-68 Arabinosyltransferase =
ubiA 9.5-45.5 5-Phospho-a-d-ribose-1-diphosphate: -

decaprenyl-phosphate

Resistance- Occurrence Common mutations

related genes (%)

RIF rpoB 95-98 531 Leu (TTG)

INH katG 60-95 315 Thr (ACC) ; high-level INH resistance
inhA 8-43 -15T ; low-level INH resistance and ETH resistance
FQ gyrA 97-98 94 Gly (GGC)

gyrB N/A

rv2535¢ clinical isolate) PepQ putative aminopeptidase
Bedaguiline rv0678 N/A Transcriptional regulator to repress the =~ %
(based on one expression of multisubstrate efflux
laboratory-derived pump MmpL5
strain; one
clinical isolate)
Bedaguiline atpE N/A (laboratory- FO subunit, ATP synthase o
derived strain)
Delamanid ddn N/A Deazaflavin-dependent nitroreductase 32
fgd1 N/A Glucose-6-phosphate dehydrogenase s
fhiA N/A (based on one Protein FbiA for flavin cofactor 34
clinical isolate) Fazo biosynthesis
fhiB N/A (laboratory- Protein FbiB for flavin cofactor *
derived strains) F4z0 biosynthesis
fbiC N/A (laboratory- Protein FbiC for flavin cofactor *

Miotto P et al. Repirology 2018. derived strains) Fazo biosynthesis 27
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9] Definitions and reporting framework for tuberculosis — 2013 revision. WHO .
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(EZ QW) 2HREZ/4HR(E)

9HR(E)

cf.) OFH| 24 ZAIA INH, RIFO] CHal Z4=40|H EMB2 20| 7h5
ObF| Zt4- A AT AIYEIX| 22 AL EMBS KB BE AT XI&310] AL

FH )= AL M Rl(index)2| DST ZA1HE HHY

(=13
=
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oct
uy

oto|L} 2| gl
L (isoniazid) (rifampin)

m|2tzlotolol =
(pyrazinamide)

SEE

(ethambutol)

(prothionamid)

Z2X|=2otofol=

Mo[Z2 2 M2
(cycloserine)

7Ltoto| Al
(kanamycin)

-

A E-EDLO|M
(streptomycin)

3 2 S EALA
(levofloxacin)




(Fixed-dose Combination, FDC)

4 )

25| (HR
1l (HR) O| A L[OFX[ E(150mg)

|

‘ ‘ | 2| &£l (300mg)
N /

Recommendation 4.

oM The use of fixed-dose combination tablets is recommended over separate drug
tuberculosis
Mo Tt formulations in treatment of patients with drug-susceptible TB.

Drug-susceptible

tuberculosis treatment

(conditional recommendation, low certainty of evidence)

34
WHO consolidated guidelines on tuberculosis. Module 4: treatment - drug-susceptible tuberculosis treatment, 2022.



Drug Regimens
for Microbiologically Confirmed Pulmonary Tuberculosis
Caused Drug-Susceptible Organisms

HREZ HR(E)
8 weeks, 7 days per week 18 weeks, 7 days per week
56 doses 126 doses
< >

Total 26 weeks, 182 doses

Official ATS/CDC/IDSA Clinical Practice Guidelines: Treatment of Drug-Susceptible Tuberculosis, 2016.



Drug-Susceptible Tuberculosis

« Current standard 4-drug treatment regimen of 1st line drugs
— Cure rate of
« >95% in trial conditions

* >90% in treatment under the oversight of TB-control
programs

N Engl J Med 2013;368:745-755
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INT J TUBERC LUNG DIS 21(2):129-139
© 2017 The Union

REVIEW ARTICLE

doi.org/10 16.0716

@PLOS | MEDICINE

Isoniazid-resistant tuberculosis: a cause for concern?

H. R. Stagg,* M. C. Lipman,** T. D. McHugh,® H. E. Jenkins"

*Institute of Global Health, and 'University College London (UCL) Respiratory, Division of Medicine, UCL, L
*Royal Free London National Health Service Foundation Trust, London, 5Centre for Clinical Microbiology,
London, UK; "Department of Biostatistics, Boston University School of Public Health, Boston, Massachuset

PERSPECTIVE
Isoniazid-resistant tuberculosis: A problem we
can no longer ignore

Giorgia Sulis"?, Madhukar Pai 22+

1 D 1t of Epi ology, ics and O« 1al Health, McGill L , Quebec,
Canada, 2 McGill Intemational TB Centre, McGill University, Montreal, Quebec, Canada, 3 Manipal McGill
Program for Infectious Diseases, Manipal Centre for Infectious Diseases, Manipal Academy of Higher
Education, Manipal, Karnataka, India

Stagg Hr et al. Int J Tuberc Lung Dis 2017.
Sulis G et al. PLoS Med 2020.
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Detection of Detection of
MTBc INH-resistance

I HREZ T REZ+Lfx T

Initiation of Addition End of
anti-TB of Lfx anti-TB

treatment treatment

< >

1-2 months 6 months
before Lfx addition after Lfx addition
< >

Total treatment duration : 7-8 months

WHO treatment guideline for isoniazid-resistant TB (2018)
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I

12 =XE XM M= 0|AL|OX|E (Isoniazid, IN
Melizl= ZTE SEsn 2|24 (Riampin, RIF, R)
MBS (Ethambutol, EMB, E)

o2tElo 0| = (Pyrazinamide, PZA, Z)

2| IR El (Ritabutin, RFE*)
FHLtOFO |4 (Kanamycin, Km)

00| 7 A Amikacin, Am)

| Loto|4 (Capreomycin, Cm)

o o = 22 FAH|
g2 2R/
AEZEDHO|M (Streptomycin, S)
|x_I Exl E 37 A== stz EEEAM (Levofloxacin, Ltx)
SAE=S AR (Moxifloxacin, Mix)
4z ATE 0|xt S| T 2%|20}0]= (Prothionamide, Plo)
AE2 M2 (Cycloserine, Cs)
ItA (p—aminosalicyclic acid, PAS)
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Thank you for your attention

Jinsoo Min MD MPH PhD
minjinsoo@catholic.ac.kr
http://ctbgroup.org




	슬라이드 1: 결핵 환자 외래에서 진료하기 - 진단, 치료, 약물 부작용
	슬라이드 2: Contents
	슬라이드 3
	슬라이드 4: 정의
	슬라이드 5: 결핵의 진단
	슬라이드 6: 객담 채취
	슬라이드 7: 객담 채취
	슬라이드 8: 객담 채취
	슬라이드 9: 권역별 객담 도말검사 양성율
	슬라이드 10: 항산균 배양 검사
	슬라이드 11: 항산균 배양 검사
	슬라이드 12: 항산균 배양 검사
	슬라이드 13: 권역별 객담 배양검사 양성율
	슬라이드 14: 약제감수성검사 (Drug Susceptibility Test)
	슬라이드 15: 통상감수성검사
	슬라이드 16
	슬라이드 17
	슬라이드 18
	슬라이드 19: 신속감수성검사
	슬라이드 20: 핵산증폭검사(NAAT, Nucleic Acid Amplification Test)
	슬라이드 21: Xpert MTB/RIF assay
	슬라이드 22: Xpert MTB/RIF assay
	슬라이드 23
	슬라이드 24
	슬라이드 25: Line probe assays
	슬라이드 26
	슬라이드 27
	슬라이드 28: 결핵의 치료
	슬라이드 29: 결핵의 초치료
	슬라이드 30: 결핵 환자 신고
	슬라이드 31: 결핵 산정특례 제도
	슬라이드 32: 결핵 초치료 처방
	슬라이드 33: 전통적인 분류
	슬라이드 34: 고정 용량 복합제
	슬라이드 35: Drug Regimens  for Microbiologically Confirmed Pulmonary Tuberculosis  Caused Drug-Susceptible Organisms
	슬라이드 36: Drug-Susceptible Tuberculosis
	슬라이드 37: 결핵의 초치료
	슬라이드 38: INH단독내성 결핵 (Hr-TB)
	슬라이드 39
	슬라이드 40: 항결핵제의 분류  -결핵진료지침 3판 2017년
	슬라이드 41: MDR-TB 항결핵제의 분류 (결핵진료지침 4판, 2020년)
	슬라이드 42: 다제내성결핵 치료의 일반 원칙
	슬라이드 43: 신속감수성검사에서 리팜핀 내성 유전자 변이가 확인
	슬라이드 44: 퀴놀론 감수성 다제내성결핵 Fq-S MDR-TB
	슬라이드 45: 사전심사 심의를 통해 요양급여 인정 여부 결정
	슬라이드 46: 심사 기준
	슬라이드 47: 추구 검사 (객담검사)
	슬라이드 48: 약제부작용
	슬라이드 49: 위장장애
	슬라이드 50: 간독성 (1)
	슬라이드 51: 간독성 (2)
	슬라이드 52: 간독성 (3)
	슬라이드 53: 피부 부작용
	슬라이드 54: 항결핵제의 부작용 및 대처 방법
	슬라이드 55: Summary

