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Rifampin 10°®
Isoniazid, Streptomycin, Ethambutol, 107
Kanamycin, Para-AminoSalicylate
Ethionamide, Enviomycin, 10°
Cycloserine, Capreomycin,
Viomycin, Thiacetazone

Shimao T. Tubercle 1988;68(supp):5-15. Taiwan CDC

http://www.cdc.gov.tw
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MDR-TB and XDR-TB

S EE o RS (RR)RERPA

Multidrug-resistant TB

— Resistance to at least both
INH and RMP

Extensively (Extremely) Drug-
resistant TB

— Resistance to at least both
INH and RMP (MDR-TB) in
addition to resistance to
any fluoroguinolone, and to
at least one of three
Injectable 2nd-line anti-TB
drugs (capreomycin,
kanamycin and amikacin)

R
— F P INH 4o RMP § 3%
ok:_'_'_ o

R (ARR ) FEEP R

— %7 % INH 4o RMP $u# 2
s iE - #FQ friz -
AR - MEFL FRFET

WHO. XDR-TB — Extensively Drug-resistant TB. Nov, 2006

http://www.cdc.gov.tw
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Acquired and primary resistance

B HAE B R E

Acquired drug resistance

— Emergence of resistance
to a formerly active drug
during or after therapy

Primary drug resistance

— Presence of resistance
In a previously untreated
case
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Map 3. Any resistance among new cases 1994-

* Sub-national coverage in India, China,
Russia, Indonesia.
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The boundaries and names shown and the designations used on this map do not imply the expression of any opinion whatsoever on the part of the World Health Organization concerning the
legal status of any country, territory, city or area or of its authorities. or conceming the delimitation of its frontiers or boundaries. Dotted lines on maps represent approximate border lines for
which there may not yet be full agreement.
= WHO 2008. All rights reserved

Taiwan CDC
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Map 4: MDR-TB among new TB cases 1994-2007

* Sub-national coverage in India, China,
Russia, Indonesia.

< 3%
3-6 %
>6 %
No data

Jugon

The boundaries and names shown and the designations used on this map do not imply the expression of any opinion whatscever on the part of the World Health Crganization concerning the
legal status of any country, territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted lines on maps represent approximate border lines for
which there may not yet be full agreement.

EWHO 2006. All rights reserved

http://www.cdc.gov.tw
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Map 5: :iny resistance among previously treated TB cases 1994-2007

* Sub-national coverage in India, China,
Russia, Indonesia.
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The boundaries and names shown and the designations used on this map do not imply the expression of any opinion whatsocever on the part of the World Health Organization concerning the
legal status of any country, territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted lines on maps represent approximate border lines for
which there may not yet be full agreement.

@ WHO 2006, All nghts reserved
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Map 6: MDR-TB among previously treated TB cases 1994-2007
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* Sub-national coverage in India, China,
Russia, Indonesia.
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The boundaries and names shown and the designations used on this map do not imply the expression of any opinion whatsosver on the part of the World Health Organization concerning the
legal status of any country, territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted lines on maps represent approximate border lines for
which there may not yvet be full agreement.

2 WHO 2006 All ights reserved
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Nation year Drug Overall FQN FON R to all FONR to Reference
resistance sensitive strain MDR strain
Phillipine 1989-1994 Ofloxacin 7.2% 0 24.0% Int J Tuber Lung
Dise 2001
ciprofloxacin 6.0% 1.0% 10.3%
1995-2000 Ofloxacin 35.3% 24.4% 51.4%
Ciprofloxacin 26.8% 17.4% 51.4%
USA 1995-2001 Ciprofloxacin 1.8% 0.3% 4.1% Clini Infect Dis
Canada 2005
Korea oloxacin 1.1%(non- 4.1%(retreatme | Int J Tuberc
retreat) nt case) Lung Dis 2007
Taiwan 1995-1997 Ofloxacin , 6.3% 7.7% J Antimicro
KVGH ciprofloxacin , Chemothe 2005
1998-2003 Levofloxacin 0-4.3% 20%
Taiwan 2004-2005 Ofloxacin , 3.3% 19% J Antimicro
TUVH ciprofloxacin , Chemothe 2007
Levofloxacin,
Moxifloxacin

Taiwan CDC

http://www.cdc.gov.tw
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FEELRETR
rug resistance patterns in Taiwan, 1960-2004

Drug resistance (%)+

Hospital*  No. strains Study period INH EMB RMP SM Any MDR

*Primary drug resistance

162 1960-1962 13.4 - - 11.7 22.2 -

154 1962 8.4 - - 7.8 14.3 -

557 1971-1972 22.6 - - 15.4 30.8 -

1,914 1979-1982 8.4 0.1 0 9.2 17.9 -

1,924 1984-1988 6.8 0.4 0.2 5.0 9.9 -
B 1,935 1990-1995 9.2 0.7 15 5.7 12.3 1.2
B 249 1996 12.0 0.8 2.0 4.8 16.1 1.6
C 254 1996-1999 4.7 5.9 5.9 11.0 22.0 1.6
D 456 2001-2002 14.9 2.6 3.3 11.4 20.6 2.4
E 190 2001-2002 111 5.8 2.1 5.3 16.8 2.1
F 611 2002-2004 6.8 0.8 1.8 6.2 12.8 1.8

Taiwan CDC

http://www.cdc.gov.tw




FEELRETR
rug resistance patterns in Taiwan, 1960-2004

Drug resistance (%)+

Hospital* No. strains Study period INH EMB RMP SM Any MDR
Acquired drug resistance

B 200 1996 63.0 28.5 46.5 215 67.0 46.0

C 199 1996-1999 25.6 11.1 32.2 17.1 49.2 15.1

B 183 2000-2001 37.7 10.9 25.1 17.5 42.6 24.6

D 57 2001-2002 31.6 15.8 17.5 19.3 36.8 15.8

E 62 2001-2002 54.8 33.9 45.2 17.7 64.5 45.2

F 324 2002-2004 50.9 12.6 44.4 17.9 55.8 42.2

Combined drug resistance

G 942 1982-1986 20.4 15.3 8.8 9.8 27.8 8.1

651 1990-1992 14.7 10.3 10.6 11.2 22.6 8.3
G 884 1992-1996 20.9 12.8 11.8 9.1 28.9 10.1
B 1,091 1996 315 114 18.2 11.9 35.5 17.3
C 453 1996-1999 13.9 8.2 17.4 13.7 34.0 7.5
H 693 1996-2000 35.9 15.7 134 28.6 52.4 114
| 1,411 1998-2002 19.0 15.7 6.1 10.0 30.5 51
D 513 2001-2002 16.8 4.1 4.9 12.3 224 3.9
E 252 2001-2002 21.8 12.7 12.7 8.3 28.6 12.8
F 935 2002-2004 22.2 5.2 16.5 10.2 27.6 15.8

Taiwan CDC

http://www.cdc.gov.tw



group in Chest Hospital in 2001-2006

ALL SENSITIV NON-MDR MDR
Drug resistance No % No & No &
TOTAL 1338 71.00% 309 16.00% 227  12.00%
KM 4 0.30% 30 9.71% 45 19.82%
TBN 0 0.00% 22 1.12% 34 14.98%
PAS 5 0.37% 40 12.94% 53 23.35%
OFLO 21 1.57% 40 12.94% 80 35.24%

Taiwan CDC

http://www.cdc.gov.tw
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~=Second-line drug resistance pattern in different
group in Chest Hospital in 2001-2006

40
35
30
25
20
15
10

O all sensitive
B Non-MDR
0 MDR

35.24
23.35
19.82
U428 12.94 12.94
9.71
717

0.3 0 . 0.3 1.5

KM TBN PAS OFLO

All sensitive group : HRE SM all sensitive

Non-MDR group : at least one of HER SM resistance exclude HR resistance

MDR group : HR resistance



~Extensively Drug Resistant TB in Taiwan

Study population : 215 MDR isolates(# # .2004-2005
17 2 FAHR)

Drug resistant Patterns of 2nd-line Drugs
— Ofloxacin: 42.8% (92/215)
— Kanamycin: 16.3% (35/215)
— Ethionamide: 15.8% (34/215)
— PAS: 26.0% (56/215)

XDR-TB

— In 2004, 116 MDR isolates tested: 10.3% (12/116)
— in 2005, 99 MDR isolates tested: 10.1% (10/99)

120035 LB BB

nttptwWwWw.cdc.gov.tw
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TABLE 1.1 Causes of inadequate antituberculosis treatment (1)

HEALTH-CARE PROVIDERS: DRUGS: PATIENTS:
INADEQUATE REGIMENS INADEQUATE SUPPLY/QUALIT INADEQUATE DRUG INTAKE

Inappropriate guidelines Poor quality Poor adherence (or poor
Noncompliance with Unavailability of certain DOT)
guidelines drugs (stock-outs or Lack of information
Abse idelines delivery disruptions) Lack of money (no treatment
Poor training Poor storage conditions available free of charge)
No monitoring of Wrong dose or Lack of transportation
treatment combination Adverse effects
Poorly organized or funded Social barriers
TB control programmes Malabsorption

Substance dependency
disorders




B BEREHR
Drug Susceptibility Test

agar proportional method

—  First-line drug

Middlebrook 7H10 agar plate

Isoniazid 0.2 gg/mL - Isoniazid 1.0 g/mL -
Rifampin 1.0 zg/mL -
Streptomycin 2.0 g/mL - Streptomycin 10.0 gz g/mL -

Ethambutol 5.0 . g/mL - Ethambutol 10.0 wg/mL o

— Second-line drug
 Middlebrook 7H11 agar-base
« Capreomycin 10.0 z g/mL -
 Ethionamide 10.0 x g/mL -
« Kanamycin 6.0 and 12 ¢ g/mL -
« Ofloxacin 2.0 . g/mL -
« p-Aminosalicylic acid 8.0 . g/mL -
 Rifabutin 0.5 ¢ g/Ml -
 Levofloxacin(lug/ml) , Moxifloxacin ( 0.5ug/ml)

Taiwan CDC

http://www.cdc.gov.tw
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GenoType® MTBDRplus

« DNA extraction + PCR + reverse hybridization of amplified DNA to
oligonucleotide probes on strips

rpoB, katG and inhA genes examined

Canjugaie Gontrol BSG]
aampl fication Cantral &S]
M. hubeftnldda corrgliex [TUE|

el Loous Candrod
o wdd fype proae | Lped W1
rpalweild tipe prode I bpad W21

Canjugabe Control [CC]
Amplificatios Corndral (AC)
M, jubie dasel cemphia [TUB]

roali Lecus Cantrel
rpafi vl bppe proae | irpal W
roal v ld bppe prode T lrpad W

rpoSwld 1ppe proefe 3 brpad W3l — . r==1 oo wi Ld tppe prede 3 brpad WTal
rEnE wild tepee profie & Lipsd WTS| - — r— j— rpnE v Ll Tppes probe & rpad WTS|
rpaB uweld tppa proba 5 Lepa WIS| - — - f— == ripab v ld B proda 5 rpa® WTS|
e il T pe prede & [rpsa WITA| - — = = roaE v Ll G preso & [FpaiE WL
rgafigedd tpe probe T bpad WP - ——— rgmfiwald Lype prede 7 irpalf WTT
reofwedd frpe proge B bpad WGl - — -~ — — - - rpaly va ld Eppe proae O brpad! WEDI
el mulason prete 1 lnpal HUTI| . |- E rEal rrveta om prote 1 brped MUTT]
paE metation prabe BN ool MLUT24] - L 08 vk o probes 1A, Lol MUT2A|
w3l mulsean prabe 28 pel MUTZS| R vk o peabes 1B [rpal WILIT2E]
maeB mulaion probe 3 lrpod WMUT |- - - p— - o8 reeta tiorprobe 1 brpod MLUT3I
AR Listars Contligs] - oo e - - - Rl Lecis Caniral
EarGaid type probe besd 'WTI o p— e - B Ral vl 1ype probe Ketd W]
kalG'rmstabion prabs 1 |kall HUTT] . . = L. Eal matabion prabe 1 [kat@HUT]
kalGrmatatinn probs 2 |katG HUTH - p— L. Raly ratabion prabe 2 [kt HUTI
b, Loeoirs Comirod —— 1 il Locus Coninal
ik wild Type prote | Enbd WT1] - e e e e ] B e s wald rpee probe | it 'WT 1
il wild tepa prole I nbd T3] b A wald Uy probe 3 sl AT
#ahd mulstian probe 1 [indd HUTT| - A rastalion proba 1 Pahd MUTI|
b mulstian prebe 3 [indd HUTE] - B v magtmtion probe 3 Pahd BUTZ
mbd mutabon prabe 38 b MLITIA] | o v mrstartion probe A [nhd MIT3A]
jahs malatian probe 38 lieh UT8| - - £ rrstartion pr ba B [enfd P UITIR]
cplored mark er calered marker
Resistance - R+l il R+l R = Rilampicin, | = ksoniazid

http://www.cdc.gov.tw



Accuracy

Study site  Year Author Sample for
MDR (%)
Germany 2007 Hillemann D. et cultures/ ~90
al. sputum
Sogth 2008 Barnard M. etal. sputum 08.8
Africa
Denmark 2008 Vijdea R. et al. cultures >03
Caribbean 2008 Akpaka P.E. et  cultures/ 9.4
al. Sputum
Spain 2008 Lacoma M. etal. cultures 75

Taiwan CDC

http://www.cdc.gov.tw


簡報者�
簡報註解�
Based on reference results, three study sites have perfect results about the novel commercial kit. But there has a disappoint result in Trinidad-tobago.�


FLEERRENR

Strain receiving

inactivation

\ 4

\ 4

MDR-TB isolate rechecking program

Non-MTBC| Molecular Diagnosis*

. 1. real time PCR
]
R1E 20 2. Genotype MTBC

Subculture
(liquid/solid media )

— | Strain banking

3. PCR-RFLP
4. Sequencing

MTBC

\ 4

Genotyping

. . First-line DST
Molecular  Diagnosis of Drug | Non-MDRTB

Resistance profile g

1. Genotype MTBDR-plus
2. Drug-resistant genes sequencing
3. multiplex PCR MDRTB

MDRTB
Reporting Second-line DST

|

Reporting
vy

Taiwan CDC

http://www.cdc.gov.tw



簡報者�
簡報註解�
Since 2007, we have a new mission to recheck MDR-TB. In order to short the reporting time, we have setup a new procedure for suspect MDR-TB isolates. Let me simply to introduce the procedure. When we receive the suspect MDR-TB isolates, of course, it must be judged as MDR-TB by local laboratory after conventional DST. A part of sample was inactivation and lysed DNA was done with real-time PCR, the PCR is specific in MTBC. If the result is positive, the sample will shift to do another three molecular diagnosis experiments including commercial kit named as Genotype MTBDRplus, in-house multiplex PCR and drug-resistance genes sequencing. �


FLEERRENR

Evaluation study

Study Period
— May, 2007 to April, 2008

Sample
— 242 MDR confirmed M. tuberculosis isolates
— 30 all susceptible M. tuberculosis isolates

Methods

— Reference : Agar proportion method or MGIT

— Molecular:
e Primary: Genotype MTBDRplus
e Secondary: DNA Sequencing

Taiwan CDC

http://www.cdc.gov.tw


簡報者�
簡報註解�
The evaluation study was carried out at the reference laboratory of Mycobacteriology in Taiwan CDC.�


100
L L1GT MTBDRplus

Sensméﬁj _
(20) M Sequencing

80

70(

60 .

(\\A 9 Drug resistance

Taiwan D

http://www.cdc.gov.tw


簡報者�
簡報註解�
The X axis means drug-resistance and the Y axis means the accuracy percentage. Look at this graph; you can see several different in it. For RIF single gene result, it can be detect 87% in multiplex PCR and 95% in kit. The major different between those two assays is the commercial kit cover the hot-spot region in rpoB gene but multiplex PCR just design three mutation codons. �
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Anti-tuberculosis drug available in Taiwan

Grading

DRUG

Group-1 —First-line

Isoniazid , Rifampicin , Ethambutol ,
Pyrazynamide

Group 2- injectable agents

Streptomycin , Kanamycin ,
Amikacin , capreomycin

Group 3 — Fluoroquinolones

Ciprofloxacin , OFloxacin ,
Levofloxacin , Moxifloxacin

Group 4- bacteriostatic second-line
agents

Ethionamide , Cycloserine , p-
aminosalicyclic acid(PAS),
terizidone

Group-5 ATTwith unclear efficacy

Amoxicillin/Clavulanate ,
Clarithromycin, Linezolid,
clofazimine

Taiwan CDC

http://www.cdc.gov.tw
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BRI HR
MDR-TB ¥R R&EF H 2 ek K%

BEmED

— @k iz, CXR, TB % & {rg D

— Chest CT frjs 47 £

— £% NTM g %

— Bl 432 %(DST): B8 4% 9 % 3 4 HRiLE
— MDR-TB ;2% £ B gzazp.u F

-d CDC %5 F &% Z (5 F)L L
Mycobacterium tuberculosis complex FtrrEss »

Genotype MTBDRp/us -:# 48 % ~ RIF/INH 2 &L 7] 2_
B~ % — MEDH AR PRk %

Taiwan CDC

http://www.cdc.gov.tw
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Treatment strategies for MDR-TB

Guidelines for the programmatic
management of drug-resistant tuberculosis
(WHO/HTM/TB/2006. 361)

Editors-in chief

— Michael Rich N
— Peter Cegielski it

- DRUG-RESISTANT MH#E.I '::H?E::i‘:::n:
— Ernesto Jaramillo B cruc-R

TUBERCULOSIS Tuberculosis
UATIVAL GUIDE FOR CLINICEAME B L B

— Kitty Lambregts

)

Taiwan CDC

http://www.cdc.gov.tw
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Success

MDR Tuberculosis
Predictors of Success and Failure

Failure

Use of pyrazinamide
any/or ethambutol, if

susceptible

Use of fluoroquinolone
Use of > 5 drugs
Sputum conversion by2

months
Surgical resection

Previous therapy

Number of drugs
resistant

Presence of cavitation
Low BMI

HIV infection

Poor adherence

Positive cultures at 2-3
months

Taiwan CDC

http://www.cdc.gov.tw
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Recommended treatment strategies for MDR-TB

Standardized Representative DRS data in well-defined

treatment patient populations are used to design the
regimen. All patients in a patient group or

category receive the same regimen.

Standardized ™ |nitially, all patients in a certain group
treatment followed receive the same regimen based on
by individualized DST survey data from representative
treatment populations. The regimen is adjusted

when DST results become available (often
DST is only done to a limited number of

drugs).
Empirical treatment ™ Each regimen is individually designed
followed by on the basis of patient history and then
individualized adjusted when DST results become
treatment available (often the DST is done of both
first- and second-line drugs)

http://www.cdc.gov.tw



簡報者�
簡報註解�
p39�
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=% M e (Empirical treatment)
Ja ™ AT R

SREREE 2k REY B
— B - REP 2 REYSN
 HER, SM , sometimes ofloxacin

* 3kt HER, SM, Ethionamide , PAS, ofloxacin
— B B & R E S

— oA o 2 vk Z(Primary drug resistance rate)

Taiwan CDC

http://www.cdc.gov.tw
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A ]

> ‘J-’ ® ‘\ Y

e I /-‘f@qs
L 5% ™ (Empirical treatment) - £ 1935 £ 508 5%
A 2B W k> (Individualized treatment)
< e cOMDR-TB B % /% © v HER, SM &_F %

1"—-3%,\@;3 B?;:}?ﬁ]‘%éfb“:}l— ) é_Hst *{m]}% Loy H - REFE

ELY G K 14

Taiwan CDC

http://www.cdc.gov.tw
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4r i i $# 2 $ Regimen selection

Ry 58 2
30w fArE T AR HRT A § oAehEE SR
- >R ¢ A& S (¢ FEintensive phase and continuous phase)

— do% E G s AT BliER g2 R > 4 4FEP (continuous
phase )% - /& ”ﬁBﬁ;é_i—%

4% DST A v é%—%# *ﬁ I ENES - I A W
E{ ’ E /F' 4%@4'#‘
’F#ﬁ*" A ”% 3 8

-

— % - ®ZE4-PZA | EMB 4r fluoroquinolones # - % - =
— 2 HFDOTS-PLUS - mZEFHEF- 2 a X
— {TEES 3 bR B A YOS

Taiwan CDC

http://www.cdc.gov.tw
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4ri7 i # 2 $H Regimen selection

&+%|( streptomycin / kanamycin/ amikacin )% > ¢ * 61 *
— ek RAFERTEE S D aRiEr A2 > TR I RERE

¥ # - #7enFluoroquinolones (levofloxacin or
Moxifloxacin) - i DST % ofloxacin w2

— 4% ofloxacin % £:x# * moxifloxacin

5 AR 7 DOTR %

Taiwan CDC

http://www.cdc.gov.tw
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Building a Treatment Regimen
Groupl Group?2 Group3

Ethambutol Streptomycin Ofloxacin

Pyrazinamide Kanamycin Levofloxacin
Amikacin Moxifloxacin
Capreomycin Gatifloxacin

Step 2 Group4

Ethionamide Protionamide
Cycloserine Terizidone
Thioacetazone P-aminosalicylic acid
Group5
Clofazimine Imipemen Amoxacillin/Clavulanate
Macrolides linezolid

Taiwan CDC

http://www.cdc.gov.tw




fluoroquinolone
fo— @15t

PN ~ruh P4
I3

Use any

avallable I#

One of
these

First-line . Injectable
Fluoroquinolones

drugs agents

Pyrazinamide | Levofloxacin Amikacin

Ethambutol

Moxifloxacin
Ofloxacin

Ciprofloxacin

Capreomycin

Streptomycin

Kanamycin

Taiwan CDC

http://www.cdc.gov.tw


簡報者�
簡報註解�
依照順序一步一步建立多重抗藥性結核病的個人化處方：

在多重抗藥性結核菌株存在時，個別治療方法（依照個別病人的藥物感受性試驗結果及之前的藥物史，或當地的藥物使用型態）能避免使用已有抗藥性、有毒及昂貴的藥物

不過個別化的治療方法須要對病人本身、財務負擔、及技術（實驗室）能力做評估， 

建立多重抗藥性結核病治療處方的第一個步驟，是選擇任何已被證實或可能可以使用的一線藥物。如果藥物感受性試驗結果顯示有效，即使這些藥物在之前失敗的治療方法中曾用過，仍應該使用這些藥物。 

再來是Fluoroquinolone，是治療處方中最重要且殺菌力大的藥物。如果可得，應該加入使用。如果fluoroquinolone沒有被包含在治療處方中，那麼很可能治療結果會不好。廣泛抗藥性結核病的高致死率，與對fluoroquinolones的抗藥是有關的。Moxifloxacin被認為是最有效的fluoroquinolone（ciprofloxacin是最沒效果的）

最後是應該加入注射藥劑，任何一種這類藥劑一般說來效果相似，但在毒性上有些許差異，由於streptomycin的抗藥性發生率在世界上很多地方都>10%，只有當藥物感受性試驗證實有效時才能使用。

以上的考慮也是建立多重抗藥性結核病經驗性處方的順序，除非無法得到藥物感受性試驗的結果 �
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Pick one or more of these

Oral second-line drugs

Cycloserine

Ethionamide
PAS

Taiwan CDC

http://www.cdc.gov.tw



簡報者�
簡報註解�
在加入第一步的藥物後，下一步就是加入一個或多個第二線的藥物來湊足最少有四個有效藥物的處方，然而若有五個到六個有效藥物是更好。

在設計這個處方時，本身的疾病也是必須要考慮進去的。例如 cycloserine 應避免使用在有抽搐或嚴重精神疾患的病人；而 ethionamide 則是在有嚴重肝病的病人要避免。

[注意: Prothionamide, thioacetazone, 和 terizadone 是另外的第二線藥物，在某些國家應該是可以取得的。�


Consider use of these

Third-line drugs

Clofazimine
Linezolid

Amoxicillin/
Clavulanate

Imipenem

Clarithromyci
n

Taiwan CDC

http://www.cdc.gov.tw



簡報者�
簡報註解�
如果在步驟1和2後仍不能完成可接受的處方。外加第三線的藥物是應該考慮。

在這群藥物中最可能有幫助的是 linezolid。 

記得，照會專家來幫助診治抗藥性結核病的病人，特別是這些需要使用第三線藥物的病人。

[互動式教學：發展個人化處方是要依靠藥物感受性試驗。請教學員他們自己對這些試驗的經驗。是否可以取得？或是有任何有關藥物感受性試驗的問題。請問學員在沒有藥物感受性試驗時，要如何利用這些步驟建立起經驗性處方？有沒有任何問題？請他們想像一下，這些步驟在治療廣泛抗藥性結核病時，會如何被更多的抗藥性影響。（這些資訊在接下來的一些幻燈片中介紹�
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HEBRREHR
Treatment Regimens for MDR-TB

Pattern of Drug Suggested Regimens Mininum duration | Comments
Resistance of Rx
. . + _
INH. RIF (£ SM) PZA, EMB, FQ.N, injectable, = 18-24 beyond _
another 2nd -line drug culture conversion

INH, RIF (X SM) ,and | FQN, EMB pr PZA, injectable, Plus 2 | 24 beyond culture consider
EMB or PZA other 2nd -line drugs conversion surgery
INH, RIF, EMB , PZA (| FQN, injectable, 3 other 2nd-line 25 beyond culture consider
T sm) drugs conversion surgery
INH, RIF ,EMB, PZA, 3 2nd -line drugs, injectable, plus 26 beyond culture consider
FQON consider 3rd-line drug conversion surgery
INH, RIF ,EMB, PZA, FON, 3 2nd -line drugs, plus 27 beyond culture surgery if
injectables consider 3rd-line drug conversion possible
INH, RIF ,EMB, PZA, At least 5 2nd and 3rd-line drugs At least 24 beyo_nd surgery if
FQN, injectables culture conversion possible

Taiwan CDC

http://www.cdc.gov.tw
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A fuie B Hospitalization

br% MDR-TB} B4t > E@ bt B v i
HUR T > BRRL~20 0 o VR DR
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PLUS » ip B v 82 L Fuip ook — oo o P&
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Fa LR R A

Taiwan CDC

http://www.cdc.gov.tw
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AR T ()

6. THL I FREFISLBIHR - IIFTHN o

7. i * 4o = Aminoglycocide sz & pF 5p & B 8 B ¥
AL ©

8. HIVisEk —i& » jn B FF R B4 = » ILfS8ALKR R ™ B o

9. MAKRKZ 2 AF#PL BN DRPFERE I » MR
Aewm B oo

10. 4R 4 %ﬁﬁ—:ﬁa AJefR*EMB » E= B P %% =X o

ILAMIRR A E R EEDIRF S o SFPRMIRE 7 20K
R IET ok j EFERHETFL AR L FEAR o

Taiwan CDC
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Patients, Latvia

70 - — = [+ J—
e Sputum conversion in 129/167 L 90 EE
t SE
+ 50+ e
S 40- =3
S 30- °F
» -~ Cumulative percentage | 40 93
s 20- =30 353
= . L 20 zg
w 10 = =3
(B _I = 10
Li T L Li L
-2 34 56 7-8 910 11-12 13-14 1516 17-18
Months after Treatment Initiation

Of patients with initial sputum conversion within 60 days of treatment, 86%
had a good outcome vs 51% who did not achieve conversion (p<0.001)

Holtz, T. H. et. al. Ann intern Med 2006;144:650-659 Taiwan CDC

http://www.cdc.gov.tw
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MDR’H‘* B BE B ks &
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e g oUulrgica Intervention
ok A PSR A R T A 0 2 ips i AT EIS €
R B RS S SEY

B 7 J plCriteria for surgery

- %“’i’:}}%’%_, ?*7“/T‘ L

- BR7 87 BHrnaa

- EREFTRY

2
1<

w A Jp 4 g B 7 Candidate for surgery
— RBEE 2 BF o kR k

— PAER3I6BH Y AR ALE

B 7 @ 7= iz Pre-operative survey

— % Te%TECT

— ¥ 74 5¢ Lung function test

¥ ts PR zE Post-operative care

— {5 B JR & 12-24 i

Taiwan CDC
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“Outcomes of Surgery in Patients with MDR-TB

Reference Country Years N clz/lpoerrtZﬂ}c/; I\Izgrstta;loify Mortality Co?]lv;lgieon
Sung S. Korea  1994-98 27 0 0 25.9% 82%
Park S. Korea  1995-99 49 0 — 16% 94%

Kir Turkey 1993-05 79 2.5% — 5% 95%
Shiraishi Japan 2000-02 30 0 3% 23% 100%

Li China 1990-05 188 0.5% 3.2% 13.9% 99%
Takeda Japan 1998-03 35 2.9% — 14.3% —
Pomerantz USA 17years 172 3.3% 6.8% 12% 99%

Taiwan CDC

http://www.cdc.gov.tw
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2 % & Drug management

S s RER Y B R B
(u,f 1% T R #E P Y epAugmentin

Clartithromycin ~ Linezolid)

SRELHY G REFLELAF A

Taiwan CDC

http://www.cdc.gov.tw
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* i MDR-TB % * 3270 #& < DOTS-PLUS
I TR
Mg A s P w2 DOTS-PLUS
— A AP D RRL 3 RHT AR R F IR B

T A A B Incentive for patient
— 2 i 7 Transit fee
— % % ¥ Nutrition fee :

Taiwan CDC

http://www.cdc.gov.tw
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“Evidence of feasibility and effectiveness of DOTS-
Plus: Treatment outcomes in some DOTS-Plus sites

100% -

80% |
@ Failed

60% | @ Defaulted

O Died

40% -

@ Cured

20% -

0% -
Estonia Philippines Russia-Tomsk \ (
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Resistance to <5 Drugs

Median

Patient Cure/

Outcomes of MDR-TB Therapy,

Reference  Country  Years Drug-R N Complete Died Default Failed
Chiang Taiwan 1992-96 3 299 20(9) 87(29) 28(9)
Leimane Latvia 2000 4 204 135(66) |14 (7) 26(13) 29(14)
Burgos USA 1982-00 3 37 32 (94) 0 1(3) 1(3)

Palmero Argzmi” 1996-99 4 141 64 (45) [27(19) 28(20) 7 (5)

Park Korea  1997-99 4 83 63 (76) - 20 (24) 11(13)
Tahaoglu Turkey  1992-99 4 158 121 (77) 7(4) 17(11) 13(8)

Adapted from Caminero JA. Int J Tuberc Lung Dis 2006;10:829

Taiwan CDC

http://www.cdc.gov.tw
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Outcomes of MDR-TB Therapy,
Resistance =5 Drugs

Reference Countr Years I\[;Ireudéalg Patlilent CoCrrlljgleéte Died Default Failed
Mitnick Peru  1996-99 6 75 55 (73) 5(7) 14(19) 1(1)
Geerlings Nether. 1985-98 6 39 32 (82) 6 (14) - 1(2.5)
Narita USA  1994-97 5 81 46 (57) | 26(32) 9(11) -
Chan USA  1984-98 6 139 71 (75) 16 (11) 21 (15) (ié)

Adapted from Caminero JA. Int J Tuberc Lung Dis 2006;10:829

Taiwan CDC

http://www.cdc.gov.tw



FEEBRRETR
Comprehensive Treatment of Extensively Drug-

M Engl] Med 2008;359:563-74.

R e S I Sta n t T u b e rC u | O S | S Copyight @ 2008 Massachusetts Medial Society.

Table 4. Response and Time to Response According to Type of Resistance at Beginning of Individualized Treatment Regimen.

XDR Tuberculosis MDR Tuberculosis

Outcome [N=48) [N=603) Effect Estimate and P Value®
Response at end of treatment
Good ocutcome — no. () 29 (60.4) 400 (86.3)
Cured 29 (60.4) 395 (65.86)
Completed| 0 (0.0) 5 (0.8)
Poor outcome — no. (%) 19 (39.6) 195 (32.8) OR, 1.32;95% CI, 0.72-2.42; P=0.36
Defaulteds 3(6.2) 62 (10.3)
Treatment faileds 5 (10.4) 13 2.1
Died 11 {22.9) 123 (20.4)

Time to interim response and to response at end
of treatment — median (95%: CI)

Mo, of days to culture conversicn 90 (57-115) 61 (59-&7) HR, 0.63; 95% Cl, 0.45-0.89; P=0.008
Mo. of months to cure 26.0 (24.6-27.8) 24.8 (24.5-25.2) HR, 0.83; 95% CI, 0.56-121; P=0.33

* Effect estimates are for the group of patients with extensively drug-resistant (XDR) tuberculosis as compared with the group that had
multidrug-resistant (MDR) tuberculosis. The odds ratio (OR) and the hazard ratios (HR) are unadjusted. Qutcomes were not available for
five patients, all of whom had MDR tuberculosis; four transferred out of the program and ene remained in treatment. P values for the OR
and the HRs were calculated with the use of the chi-square test.

t Patients who completed treatment are defined as those who finished treatment according to protocol but who did not meet the definition for
cure or treatment failure owing to lack of bactericlogic results (i.e., fewer than five cultures were grown in the final 12 months of therapy).

it Treatment default was defined as the failure of attempts to return to therapy patients who were not adhering to their treatment regimens.
Treatment was considered to fail for those patients who had two or more positive cultures ameng the five cultures recorded in the final 12
maonths of the study or for whom any one of the final three cultures was positive.
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Chemotherapy T —————
Chemotherapy 1996:42(suppl 3):20-23

A Treatment of Multidrug-Resistant
fine- - - u
ity Tuberculosis in Taiwan

Chen-Yuan Chiang
Tao-Pin Lin

Taiwan Provincial Chroni¢ Disease
Control Bureau, Taipei, Taiwan

Taiwan CDC

http://www.cdc.gov.tw
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Treatment Outcome of
MDR-TB at CDCB, 1992-1994

Outcomes No.(225) %
Successful treatment 121 @
Unfavorable responses 34 15.1
Died of TB 37 16.4
Died of non-TB 4 1.8
Defaulters 29 12.9

Taiwan CDC

http://www.cdc.gov.tw
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MDR-TB Treated with Ofloxacin

Ofloxacin (+)*  Ofloxacin (-)*

n=66, (%) n=126, (%)

Successful Tx 74 (58.7)

Tx failure 19 (28.8) 52 (41.3)
Unfavorable 10 (15.2) 24 (19.1)
response
Death due to TB 9 (13.6) 28 (22.2)

*P=0.08 between regimens with and without ofloxacin
Taiwan CDC

http://www.cdc.gov.tw
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Treatment Outcomes of Initial and
Acquired MDR-TB

Initial MDR-TB*  Acquired MDR-TB*

n =27 (%) n= 165 (%)
Successful Tx 22 (81.5) 99 (60.0)
Tx failure 5 (18.5) 66 (40.0)
Unfavorable 4 (14.8) 30 (18.2)
response
Death due to TB 1(3.7) 36 (21.8)

* p=0.032 between initial and acquired MDR-TB

Taiwan CDC

http://www.cdc.gov.tw
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21EA AE (%)
w22 //E ek ( Nausea/vomiting ) 268 (32.8)
B8 & (Diarrhoea) 173 (21.1)
R #i 7 (Arthralgia) 134 (16.4)
8% (Dizziness/vertigo ) 117 (14.3)
¥& 71 iR (Hearing disturbances ) 98 (12.0)
8894 (Headache) 96 (11.7)
% BF. ( Sleep disturbances ) 95 (11.6)
% R H %3 (Electrolyte disturbances ) 94 (11.5)
# 8 ( Abdominal pain ) 88 (10.8)
% § v (Anorexia) 75(9.2)

B # (Gastritis ) 70(8.6)
B4 ¥ (Peripheral neuropathy ) 65 (7.9)
%% (Depression ) 51(6.2)
H-= ( Tinnitus ) 42 (5.1)
B8k R JE ( Allergic reaction ) 42 (5.1)
&% (Rash) 38 (4.6)
A /1 4% ( Visual disturbances ) 36 (4.4)
% (Seizures ) 33(4.0)

¥k g AEAR T (Hypothyroidism ) 29(3.5)
AR (Psychosis ) 28 (3.4)
AT £ (Hepatitis ) 18 (2.2)

B #% 3% ( Renal failure/nephrotoxicity ) 9(1.1)

ﬁiéﬁﬁ"é‘ﬁlﬁmgﬁ_xg Find 1 3R B {F —

aivwan CDC

p://lwww.cdc.gov.tw
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# s LA PZA, RBT
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RMP, PZA,
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FEEBRRETR
LR T hT N R FliokgR 3

BMEM | TTREEY REF L k3
P Cs, H, 1. f2HTTREg e B B eyt  BBERAREENEMER
fluoro- 2. T EEEY (Hli MDR-TB 34 4 3k &, 7T 4E # 4 1%
quinolones phenytoin, valproic acid ) - A e
3. Winiibg B 2R AHE (BR2 wRBHAAUNPHFEER LRELE
200 £, )° RHUE B I R AR AR T 2E
4. mRBEHEFFR T EMETHRIE  MATFNESD -
®E - . KGR L4 m A MDR-TB 6%
5. mREBEALBENTH ARLBE VTARSGARELEESE -
Haldeggu iy -
Higapag \Cs,H, S, |1 #¥jwiiba Bo 2l s Bl & (B R\ & ASHEER ~ Zi3H BH T
23 Km, Am, 200 £, ) e By R g 5 AL s BEA o
Cm, 2. 4o % capreomycin BEL A A IR 2 HERGTRBEELET RS
Eto/Pto, 4% 2 ) 2 B capreomycin ° H &m % 529 AR SRS IE K -
fluoro- 3. ZBAEE # o
quinolones amitriptyline - NSAID 2,
acetaminophen =] LA #8 F 4k -
4. BREBTREF| ARIMER E eyl £ -
5. PR T AE gl AL BI4E F e 2 50 o

Taiwan CDC
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LB T T N R FlokdR R 2

SMER TR EY BRIk B2k
%R S, Km, Am, |1. 28308 1B a2 K - . ¥ {& M 1% aminoglycosides #)55 AL
Cm, Clr |2, 4o X capreomycin 280K 3 /2| T LRER » 4 MDR-TB 4%
41 # 4h E)‘U% capreomyein ° BBPZEME BN o
3. BT RMERERRE2 BARBAFTREETE -
4, ’fﬁ’FﬁT EqlALBIMEH 8 5% - LR RB LA ES
RaimEd -
#5 A7 5k |Cs, H, 1. 4a8f (1-438) FHBRES > H|l. Hm ALIBLE MDR-TB #42 ¢ 1#
fluoro- B JE AR AT IR - F LA #9376 5
quinolones, |2. Ffﬁ'&z‘#mfi?dﬁ%‘?é%% . BHBR LR AT £
Eto/Pto 3. METHI| RIMEMERORE- B4 EEROERERS -
4. ﬁ’FﬁT £5) AL BI4E A &Y % 5 o . %o MDR-TB j& % %1% F 8% % &
BT AR RRER
B % Cs, fluoro- uxz%ﬁiﬁ-?r"i’%%ﬁﬁ*iﬁiﬁ 0 TR RERENRER TS
quinolones R BB ag ik o
H, Eto/Pto Fﬂﬁwm,i%%éﬁ G CEBHERTIRRAD SRS
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BT RINFHERGE F-
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Taiwan CDC
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BAEA T I % ik
W ik pe # [PAS, Eto/Pto|1. 44 thyroxine &4 % o 1. %/ PAS # ethionamide/
4E A% protionamide ] LA % &M 4E -

2. a4#1E A ethionamide/protionamide Au
PAS 885 5 514 F AR M AR ©

N Eto/Pto, 1. SEERMARE - 1. GHMEET A LLAEK GHE S
ok [PAS,HLE, 2. Bi44belias o A o
V4 3. METEIRIMEAERGHE - 2. 2EEMYE T4 -
4, 1R RIVERGE D - 3. B BUR M AR WA -

4. % H 34 clofazimine & 7] A L M IE &
JEAK 0 do R EREALE ALY -

g 2 PAS, Eto/Pto|1. & H2-blockers ~ proton-pump RO HABREGET X -

inhibitors =%, %8 & - 2. BT HIEBE R BB ERERE

[—

2. MBI IR BESLGRE - My oy RN o
3. PH e RSMEHYE RS - 3. BHEBREMT UL 2WE -
BT % Z,H, R, 1. FFRo42 H Arh o906 9% - 1. YHI Eeym L E oM E -
Eto/Pto, 2. TR R R ER - 2. BHEBRBEMT UL EWRE -
PAS, E, 3. REFESA TR AR RS -
fluoro- 4. B sk 8 E 712 R R— AR5

quinolones WEBEY > B CERAE -
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#B1E0 T R MRS 2

R |TTRE®ZMY BRIk HiE
S Y S Km, Am, |1. 2 45| B VEH a8 5 - l. ABARBERTRBEB EE G
Cm 2. # &1 M capreomycin ° B A& -

3T RS EAEE 2 RK 3 R |2 FRBTHERKKRMA
s BERF A -
4 RBFAHENRELAL A #

he
o ©

Ik d24®  |[Cm, Km, |1. BB b4r'H - l. o R g7 R FAFE4ER -
& dE |Am, S 2. o R b s¥H G E F 0F MR 4R 2. B899 AT BA{E | Amiloride 5-10

HAndn 45 F o mg QD 3% spironolactone 25 mg QD -
3. A ZAHERE -
RAPEE R |E 1. %M E - 1. M E @ %R GKRE -
2. BArm ALIRFTBE - 2. PRAEAT SMagslieRmse R
Menm | Z, fluoro- |1, &F NSAID ° 1. B &5 e e K G R 2 B Rl U K -
quinolones (2. R T AL R IFH B LR F-2. EH PZAYB AR S H 5
3. 4= 'T gl EA B - Allopurinol if # & 7% & Jbam AFE

AR BE -

Taiwan CDC
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%5

Metoclopramide, dimenhydrinate, prochlorperazine, promethazine,
bismuth subsalicylate

H2-blockers (ranitidine, cimetidine, famotidine, etc.), proton pump
inhibitors (omeprazole, lansoprazole, etc.)

7 BF 4t B R Fluconazole, clotrimazole lozenges
i Loperamide
2 Selective serotonin reuptake inhibitors (fluoxetine, sertraline),
2% tricyclic antidepressants (amitriptyline)
&5 Lorazepam, diazepam, clonazepam
2= ig Dimenhydrinate
A ¥ 5 Haloperidol, thorazine, risperidone
S & Phenytoin, carbamazepine, valproic acid, phenobarbita
T8 B 7 45 0 4 Pyridoxine (vitamin B6)
BIEATEE R Amitriptyline
A E Meclizine, dimenhydrinate, prochlorperazine, promethazine

BIESR - ILA R -~ 555

Ibuprofen, paracetamol, codeine

RS Hydrocortisone cream, calamine, caladryl lotions
. Antihistamines (diphenhydramine, chlorpheniramine,

SR IERMRE dimenhydﬁnate)(, clz)rticogteroids (prednEone, dexamethasone)
Inhaled beta-agonists (albuterol, etc.), inhaled corticosteroids

¥ AT (beclomethasone, etc.), oral steroids (prednisone), injectable steroids
(dexamethasone, methylprednisclone)

TSR T Levothyroxine

THEhE Potassium and magnesium replacement
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