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Each year, we commemorate World Tuberculosis (TB) Day on March 24 to raise public awareness
about the devastating health, social and economic consequences of TB, and to step up efforts to end
the global TB epidemic. The date marks the day in 1882 when Dr Robert Koch announced that he

had discovered the bacterium that causes TB, which opened the way towards diagnosing and curing
this disease.

TB remains the world’'s deadliest infectious killer. Each day, nearly 4500 people lose their lives to TB

and close to 30,000 people fall ill with this preventable and curable disease. Global efforts to combat
TB have saved an estimated 54 million lives since the year 2000 and reduced the TB mortality rate by
42%. To accelerate the TB response in countries to reach targets — Heads of State came together
and made strong commitments to end TB at the first-ever UN High Level Meeting in September 2018.

The theme of World TB Day 2019 - ‘It’s time’ — puts the accent on the urgency to act on the
commitments made by global leaders to:
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o Mycobacterium tuberculosis complex

o M. tuberculosis is a rod-shaped, non-spore-forming, thin aerobic
bacterium measuring 0.5um by 3um

o Complete gene sequencing, 4043 genes encoding 3993 proteins
and 50 genes encoding RNAs

o arabinogalactan and peptidoglycan, lipoarabinomannan

o AN FutEs g, Mg, HAMZ0 dist M

Harrison 19t edit
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Transmission usually takes place through the airborne

spread of droplet nuclei produced by patients with
infectious pulmonary TB

M.tuberculosis, M.bovis, M.caprae, M.africanum, M.microti,

M.pinnipedli...

Smear positive vs negative:infectivity




60,000 - l - 120
50000 - e
S
o
40,000 80 &
8 30000 4 . 60 o
: =
S 2
[i4)
< 20000 { L4 @
8
S
10,000 A L2 2

0 - L0

2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
W Total cases (n) | 46,082|43,040|40,500|41,735(46,969|46 284| 45 59744, 174|147 302[48,101|50,491/49 532| 45 292|43,088|40,847|39 245| 36,044/ 33 796
mmm New cases (n)  |34,123|32,010/30,687|31,503) 35,260/ 35,361|34,710|34,157| 35,845/ 36, 305| 39, 557| 39,545/ 36,089] 34,869| 32, 181/ 30,892/ 28,161/ 26,433
=@=Total cases (Rate)) 96.3 | 89.4 | 838 | 861 | 965 | 947 | 928 | 894 | 953 | 964 [100.8] 98.4 | 896 | 849 | 802 | 768 | 70.4 | 659
we=New cases (Rate)| 71.3 | 665 | 635 | 65.0 | 724 | 723 | 706 | 691 | 722 | 728 | 789 | 785 | 714 | 68.7 | 632 | 604 | 550 | 515

Figure 1. TB notification cases and rates, 20012018

www.cdc.go.kr
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Figure 2. Notified new TB rates by age, 2017-2018

I
Table 2. Notified new TB cases and rates by type, 2017-2018

olal 28,161 | 100.0 | 26,433 | 100.0

Pulmonary TB Subtotal 22,314 19.2 20,883 79.0
Smear positive 7,701 213 7,330 217
Extra—pulmonary TB 5,847 208 5,550 21.0

Source: 2018 Annual Report on the Notified Tuberculosis in Korea, KCDC. 2019(3] WWWCdC.gO,kI
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Figure 3. Notified TB cases by medical institution, 2018




Infection and disease

o Primary TB vs Secondary TB (postprimary TB)

o the risk of developing disease after being infected depends
largely on endogenous factors, such as the individual’s innate
immunologic and non immunologic defenses and the level at
which the individual's cell-mediated immunity (CMI) is
functioning

o |t is estimated that up to 10% of infected persons will
eventually develop active TB in their lifetime—half of them
during the first 18 months after infection




L1181 74 B RISK FACTORS FOR ACTIVE TUBERCULOSIS IN PERSONS WHO

HAVE BEEN INFECTED WITH TUBERCLE BACILLI

Factor Relative Risk/Odds®
Recent infection (<1 year) 12.9
Fibrotic lesions (spontaneously healed) 2-20
Comorbidities and iatrogenic causes
HIV infection 21->30
Silicosis 30
Chronic renal failure/hemodialysis 10-25
Diabetes 2-4
IV drug use 10-30
Immunosuppressive treatment 10
Tumor necrosis factor a inhibitors 4-5
Gastrectomy 2-5
Jejunoileal bypass 30-60
Posttransplantation period (renal, cardiac) 20-70
Tobacco smoking 2-3
Malnutrition and severe underweight 2

%0ld infection = 1.




Clinical manifestations

o Primary disease — a symptomatic, fever, pleuritic chest pain

in majority of cases, healed spontaneously, calcified nodule...

o Postprimary disease - result from endogenous reactivation of distant
LTBI or recent infection (primary infection or reinfection)

diurnal fever and night sweats, weight loss, anorexia, general malaise

In up to 90% of cases, cough eventually develops, subsequently
accompanied by the production of purulent sputum, sometimes with
blood streaking
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(1) Active TB (pulmonary, extrapulmonary)
(2) Latent TB infection (LTBI)

(3) Drug susceptible/resistant TB (DSTB /DRTB)
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o Chest image (chest x-ray, CT)
o Sputum AFB stain/culture - traditional method

o TB-PCR, Xpert MTB/RIF (real-time nucleic acid amplification
technology )

o Biopsy specimen : chronic granulomatous inflammation c caseous

necrosis

o Extrapulmonary TB: urine, gastric lavage, CSF, tissue... (culture, PCR)
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Xpert MTB/RIF

POCT: Point Of Care Test




AFB £ (+)
TB-PCR (+)

Aoz &3

NTMe = FF

AFB £ (-)
TB-PCR (+)

AFB £ (-)
TB-PCR (-)

Aoz £

I

QAP Eich

a2 1, @lAsiol Rtk TB—PCR = M. tuberculosis—polymerase chain reaction, AFB = acid—fast bacill,
NTM = nontuberculous mycobacteria.




AN

S

e e g e

1

Eho X =

£

1
a

CREREREE

NN

W




Aol X2

o The two aims of TB treatment

(1) to prevent morbidity and death by curing TB
while preventing the emergence of drug resistance

(2) to interrupt transmission by rendering patients

noninfectious

Harrison 19t edit




0 1943 streptomycin- chronic TB 2tXt0| £ 0,
mortality rateE Zt2

o Monotherapy with streptomycin — development of
resistance to SM, treatment failure

o PAS, INH: early 1950s : concomitant administration
at least two agents (susceptible drug)

o 12-24 months was required to prevent recurrence




o RIF in the early 1970s : effective short course
regimen (<12months)

o PZA, first used 1950s : augmented potency

o INH, RIF, PZA regimens led to the use of 6 months
regimen as standard therapy




o Four major drug: RIF, INH, PZA, EMB

o Well absorbed by oral administration

o Peak serum level at 2-4H, nearly complete
elimination within 24H

o Bactericidal, bacteriostatic drug
o Reduced drug resistance, increased effectivity




WEEHF 11-1352159-000765-14 ISBN 978-89-4838-340-1

KOREAN GUIDELINES FOR TUBERCULOSIS
(3™ EDITION)
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TREATMENT OF TUBERCULOSIS

T UPCATE




Summary of changes in the new guidelines 2017/ and policy
recommendations on treatment of drug-susceptible 1B and
patient care In other existing WHO guidelines that remain valid

Guidelines for treatment of tuberculosis,
2010 (1)

Guidelines for treatment of drug-
susceptible tuberculosis and patient care,

2017 update

Duration of rifampicin in new TB patients

New patients with pulmonary TB should receive
a regimen containing 6 months of rifampicin:
2HRZE/4HR

(Strong recommendation, high grade of evidence)

Remains valid*

The 2HRZE/6GHE treatment regimen should be
phased out
(Strong recommendation, high grade of evidence)

Remains valid*

Effectiveness of shortened fluoroquinolone-containing regimens

NO EXISTING SPECIFIC RECOMMENDATION

UPDATED*

In patients with drug-susceptible pulmonary TB,
4-month fluoroguinolone-containing regimens™
should not be used and the 6-month rifampicin-
based regimen 2HRZE/4HR remains the
recommended regimen

(Strong recommendation, moderate certainty in the
evidence)

Guideline for treatment of DSTB and patient care, WHO 2017 update
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0|ALOLX|= (lsoniazid, INH, H)
2= (Ritampin, RIF, R)
O SE (Ethambutol, EMB, E)

o|2tFEIo0| = (Pyrazinamide, PZA, 7)

2| IR El (Rifabutin, RFB*)

ZH4OR0 |41 (Kanamycin, Km)

00| Z HAl(Amikacin, Am)

7t 2010 | Al (Capreomycin, Cm)

A EHEDR0|A (Streptomycin, S)

dIEEE A (Levofloxacin, Lix)

ZAES ML (Moxifloxacin, Mix)

O 2%|=20t0|= (Prothionamide, Pto)

AE2 M2 (Cycloserine, Cs)

atA (p—aminosalicyclic acid, PAS)

2|4|&E2|= (Linezolid, Lzd)

d2tot = (Delamanid, Dim)

HICH&IZ! (Bedaquiline, Bda)

S20+X|91 (Clofazimine, Cfz)

O|oJ® (Imipenem/cilastatin, lpm), H2H' (Meropenem, Mpm)
OF= A2 (Amoxicillin/clavulanate, Amx—Clv)

122F 0|ALI0K|= (High dose isoniazid, H™)

*SRISZHI0[A OIHIE ALR ZOI HIV ZIIRI0lN 23 Ex|2 Al A

*16—20 mag/kg/day
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1 A~
H =

24 X =H

=rashi| =22 (2 =3) 0 2 =EST,
W EV NI 5 mg/kg (400 mg) 5lF B, AlS ZIEAM SbEAIAS
300 mg OjsaeluEs
e[EE 10 mg/kg (600 mg) 51 B, Z=A U=y, S2Y 3R (iu-like
450 mg (<50 kg) syndrome), TS 00IHEZ
600 mg (>50 kg) AL ZIAE
VS 16-25 mg/kg 512 B, A5 AAI AN x5
NEZE ALZA| 800 mg (<50 kg) MZEO| B3}
2 NE = 24 1,200 mg (50-80 kg)
1.600 mg (>80 kg)
oj2tzEioo|= 20-30 mg/kg SHE BiH, A% =, UEE
(2,000 mg) 1,000 mg (<50kg) Aol

1,500 mg (50—70kg)
2.000 mg (>70kg)




L1:8y1 72y RECOMMENDED ANTITUBERCULOSIS TREATMENT REGIMENS

Initial Phase Continuation Phase
Indication Duration, Months Drugs Duration, Months Drugs
New smear- or culture- 2 HRZE= - HR#<
positive cases
New culture-negative cases 2 HRZE® - HR®
Pregnancy 2 HRE® 1 HR
Relapses and treatment default 3 HRZES' 5 HRE
(pending susceptibility testing)
Failures? < Tailored according fo drug susceptibility testing >
Resistance (or intolerance) to H Throughout (6-9) RZE"
Resistance (or intolerance) to R < Same as for MDR-TB; see below’ *
MDR-TB (resistance fo at least H+ R) ~ Throughout (20 months in most cases)  Q, Inj, Eto/Pto, Z, Cs/PAS
XDR-TB - See Table 20244 >
Intolerance to Z 2 HRE 7 HR

Harrison 19t edit
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S-Sl 2HE|CH 222 £ g =R BAE
Isoniazid 5 mg/kg (300 mg ol ¢t 1, B= Al = BELEHH S
300 mg o= naEE2
Rifampin 10 mg/kg (600 mg) ofF &t tH, 35 Al H=d SHY &L
450 mg (<50 kg) (flu—like syndrome),
600 mg (=50 kg) |2 oIdEs, AT
HAS, HEZE0H
K| CHARZR H S}
Rifabutin 5 mg/kg (300 mg) Sl2 ot E= Al B A% 7Y 554 443
300 mg
Ethambutol 15—20 mg/kg ofF St B35 A £= Al AWIEYHES (AEHX|6|
(1,600 mg) ol MZto| S
Pyrazinamide 20-30 mg/kg ofF St B2 A| £ Als  7HEY, ZEE, EEO0M
(2,000 mg) 1,000 mg (<50 kg)

1,500 mg (50—-70 kg)
2,000 mg (=70 kg)




2 =) 5 g F=e BXZ
ZAHA|
Kanamycin 50M| O|2t o2FA == HYFAL o4 AM=sd, A9
Amikacin : 15 mg/kg (1,000 mg) N2 sS4
Streptomycin 50| OA
Capreomycin : 10 mg/kg (750 mg)
=2
Levotloxacin 750—1,000 mg ot St &, S8 A| E= A= 2EEO, =5, X2,
Moxifloxacin 400 mg HESE
Linezolid 600 mg St Bt H, 27 E2 Y F=A 95|, 2EAHGS,
AlAIZEE, HEEOH
Clofazimine 100—200 mg 2NEZt SR 200 mg E2 &, OF M= st
s+ 100 mg &X| XY A= HSE
OjE s, HEZEOH,
Cycloserine 15 mg/kg St& 23| 3= Al =5, ZAIEO0H
(1,000 mg) 500 mg (<50 kg)
750 mg (50—70 kg)
750—1,000 mg (=70 kg)
Prothionamide 15 ma/kg ot 28|, B8 Al == Al 2=, SEEOH
(1,000 ma) 500 mg (<50 kg)

750 mg (50—70 ka)
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K= 7|1t

(1) 6M : Pulmonary & usual extrapulmonary TB
(2) 6-9M : cavity (+) and 2-month culture (+)
pulmonary TB

(3) 9M O| &t : bone & joint TB, TB meningitis
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1, CHA|UE 2384 0|2 2fM|uiy Z3tof| thet &

AT - 2 X2
Li-s THE o &gt 1ZHIHR) ZH2| 2B HE
H({£S) RE. Z (£ FQ) 6-9 FQE A28 A Q)
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H = isoniazid; R = ritampin; E = ethambutol; Z = pyrazinamide; S = streptomycin, FQ = fluroquinolon
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1, gFsine 28
=57 ¥ 2@ 28 &7
1 == XM SHEHe=E 0|A£L0HX| = (lsoniazid, INH, H)
UHE= 378 A 2|=u (Rifampin, RF, R)
O SE (Ethambutol, EMB, E)
I|2}EI0t0 | = (Pyrazinamide, PZA, Z)
2|1t El (Ritabutin, RFB*)
2o FAA| ZHAoOR0 |41 (Kanamycin, Km)
00| ZHel{(Amikacin, Am)
Ztxej| 2010 |4l (Capreomycin, Cm)
AEEDI0|4l (Streptomycin, S)
37 FH=EA YA dI2E2 A (Levofloxacin, Lix)
SAEE A (Moxifloxacin, Mix)
4ot B7E O|x &HEHH| O 2X|20t0|= (Prothionamide, Pto)
AE2ME! (Cycloserine, Cs)
1tA (p—aminosalicyclic acid, PAS)
50 L4 E39| X|=0| M =Het 2|4l&E2|= (Linezolid, Lzd)

°fH| 71401 E7H5% 89
M= OS2
HE27t XH20| et ofH|

gl2tob = (Delamanid, Dim)

H|C}2! (Bedaquiline, Bdg)

S201X|2! (Clofazimine, Cfz)

Olo|HE (Imipenem/cilastatin, lom), HIZHE (Meropenem, Mpm)
OF= A2 (Amoxicilin/clavulanate, Amx—Clv)

128F 0|ALJ0IX|= (High dose isoniazid, H™)

*SHY|EZHI0 A SFHIE A2 201 HIV 2ol Fdl =x|F3 A| MEY
*16—20 mg/kg/day
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treatment failure should be suspected when a patient’s
sputum smears and/or cultures remain positive after
3 months of treatment (Harrison 19t edit)
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X Li-d &< (Drug resistant TB)

o Multidrug resistant TB(MRTB)

Isoniazid/rifampicin L{f-& @l 234

o Pre-XDR-TB
MDR-TB + (=& W 22 2Xt AN LfE 5 1)

- &'d % LIS ZH (XDR-TB)
(Extensively drug-resistant TB)
MDR-TB + FZ& Wtd + 2At ALK Lh-d




Novel drugs for MDR-TB

 Sirturo (bedaquiline, TMC207):

U.S. FDA approved in December 2012
« Deltyba (delamanid, OPC 67683):

EU approved in April 2014
 Pretomanide (PA 824):

U.S FDA approved in August 2019
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Drug compliance*

o Smoking

o Underlying disease control (DM, chronic liver, renal
disease)

o Drug Interaction

o Nutrition, exercise
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20M  fever cough for 1months

F 3

Xpert I\/ITB/RIF (+) RIF resistance not detected

AFB smear (-)

| TB medication : HREZZ A|2Af

e
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W Xpert MTB/RIF

29M Pleuritic chest pain for 3wks

§ g

(+) , RIF resistance not detected

AFB smear (+)

" TB medication : HREZE A| %}

HREZS& 23 = pleural effusion, dyspneaZ2 &=
Young age, immune state normal

General condition: fair

\
.|
\

Paradoxical response0f =5l steroid A|Z}

X He S

2= H82 S pleyral effusion 2




23F 57H& ARO| RLL pneumoniatt=

_RPA._~ I

. HH=E &= pneumonia

| CTO|A| peribronchial thickening, infiltration2|
Suspicious endobronchial TB ¢ PTB

BFS: endobronchial TB
Xpert MTB/RIF (+) , RIF resistance not detected

AFB smear (+++)




{LC HCCZ Gl f/ustE kAt
SHENMEFH =0 XM HE
Chest x-rayO| Al cavity, miliary nodulesO| 2|

CTO|A| PTB ¢ miliary spreading

Xpert MTB/RIF (+), RIF resistance not detected
AFB stain (-) AFB culture (-)
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Thank You
So Much!




