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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

BT PHCPAE T

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

EEBFE B R iuE

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

ALY eX ot

- R R RER AR
RNk mEA
dEE e (BB
MDR-TB 7= +* 1)

Ve KX

— AR ISHE o mEFT G
gL -
GEFEE TER N2l

L0 Hik3s) o

Taiwan CDC

http://www.cdc.gov.tw
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MAP 3 Distribution of proportion of MOR-TE among new TB cases, 1994—2009
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Subnational data only

1 Bustralia, Demiocratic Republic of the Conge, Fiji, Guam, New Caledonia,
Salormon Islands and Qatar reported data on combined new and previously
treated cases.

Taiwan CDC
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MAP 4 Distribution of proportion of MOR-TE among previously treated TB cases, 1994-2009
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¥ Australia, Democratic Republic of the Conge, Fiji, Guam, New Caledonia,
Solomon Islands and Catar reported dataon combined new and previously
eated cases.
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B Class A continuous surveillance data
|:| (lass B continuou s surveillance data®

* The Bussian Federation reports Class & subnatianal data for 12 of its oblasts and republics.

Taiwan CDC

http://www.cdc.gov.tw
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簡報者�
簡報註解�
於2009年期間結核病通報人數約16700人，並經由臨床和實驗室進行確診，確診率達80 %。確診人數中細菌學陽性者占76%(其中痰塗片陽性者占39%)，於此CDC也於政策上強力推行初痰採集須具備三套，以增加檢驗上的正確性。

截至2009年，在管 MDRTB個案計333位、慢開個案 29 位。 

整體來看，估計2009年結核病發生率為每十萬人口 58 人，然以上數據為一估計值，法定數字以CDC發行之年報公告為主。

�
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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
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Drug 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 8.2 174 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
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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
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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
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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. �
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簡報者�
簡報註解�
個案選定係依疾病管制局（以下簡稱本局）結核病權責組指定之結核病治療失落(代碼1)、失敗(代碼2)或復發(代碼3)個案及MDR接觸者(代碼4)，皆屬本送驗對象。

防疫檢體送驗單請勾選第二類傳染病之多重抗藥性結核病，並請加註送驗個案類別代碼，及抗酸菌抹片結果（必填）。

收集之痰檢體容器及防疫檢體送驗單均需貼條碼。

將痰檢體連同防疫檢體送驗單依本局制定之生物安全檢體包裝規定送至各結核病臨床/代檢實驗室 

結核病臨床/代檢實驗室 

依本局公布之結核菌檢驗方法(必需使用NaOH/NALC 去污染法) 進行痰檢體消化去污染。

該套檢體依例行痰檢體處理流程進行後續抹片、培養、鑑定及抗藥性試驗檢驗。

將已消化去污染檢體之原始50 ml離心管 (至少0.5 ml ，不需加熱處理)，倂同防疫檢體送驗單影本送本局進行分子快速檢測。�
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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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=% 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 ]

AT 0B e
L 5 5% e (Empirical treatment) > £ 135 #5035
A7 W > (Individualized treatment)
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Taiwan CDC
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4r i i $# 2 $ Regimen selection
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Moxifloxacin) - i DST % ofloxacin w2
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Use any

available I#

First-line : Injectable
Fluoroquinolones

drugs agents

Pyrazinamide | Levofloxacin Amikacin

Ethambutol

Moxifloxacin
Ofloxacin

Ciprofloxacin

Capreomycin
Streptomycin

Kanamycin

Taiwan CDC
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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
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Oral second-line drugs
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Cycloserine

Ethionamide
PAS

Taiwan CDC
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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。�
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Consider use of these

Third-line drugs

Clofazimine
Linezolid

Amoxicillin/
Clavulanate

Imipenem

Clarithromyci
n

Taiwan CDC
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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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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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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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“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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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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2 % & Drug management
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Treatment Outcome of
MDR-TB at CDCB, 1992-1994 ..

1996

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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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)
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INH, RMP, PZA, TBN
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RMP, PZA,
RFB,TBN,PAS

INH, EMB

PZA, INH

RMP, SM, KM,
Capreomycin

INH, RMP, PZA, EMB,
RBT

EMB
SM, KM, Capreomycin
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