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The challenge of MDR-TB
! High mortality rates and loss to follow-up for 

MDR-TB treatment
! In an ageing population with a high proportion 

of comorbidities

To evaluate the hospital-initiated 
integrated multidisciplinary patient-
centered management program for MDR-
TB patients 

Taipei MDR-TB consortium
! Wan-Fang Hospital-initiated consortium         

(5 general hospitals in Taipei area)
MDR-TB patients
! All the pulmonary MDR-TB patients in Taipei 

area (referred from public health system) 
Enrolled period
! May 2007 ~ April 2013
Exclusion criteria
! More than 3 months treatment before 

enrollment (21 cases: 90.5% treatment success)
! Under 20 y/o (10 case: 100% treatment success)
! Transfer out (2 foreigners)

Integrated multidisciplinary patient-
centered care 
! Led by experienced pulmonary specialists
! Designated diligent case managers
! Cooperative and integrated medical groups
! Adopting individualized regimens 
! Initially received in-patient treatment, followed 

by outpatient DOT in the community
The DOTS-plus mode 
Allocation criteria 
! TB history, cognition of disease, disease 

severity and sputum status, family support 
and patient’s willingness

The Supporter (S-DOT) group
! Supporters visit the patients at prearranged 

time
The videophone (V-DOT) group
! Patients call the nurse at about prearranged 

time at anyplace
! All pills swallowed in view of the mobile 

videophone
The Mixed-DOTS group 
The hospitalized/nursing home group
Treatment outcome evaluation
! 30 months after commencement of treatment

1. The hospital-initiated treatment 
consortium adopting individualized 
regimens with an integrated 
multidisciplinary patient-centered 
management program can result in  
favorable outcomes 
2. The age group older than 65 years and 
comorbidities with cancer or DM  were 
associated with unfavorable outcomes
3. Mobile videophones could be used as 
an effective modality in selected 
cooperative MDR-TB patients

Table 1. Characteristics of 188 MDR-TB patients
Background

Objective

Methods

Conclusions

Results
Total S-DOTS V-DOTS Mixed-

DOTS
Hospitalized/

Nursing home P-value
(S- vs. V-)n=188(%) n=130(%) n=45(%) n=2(%) n=11(%)

Sex 0.10
Male 132(70.2) 95(73.1) 27(60.0) 2(100) 8(72.7)
Female 56(29.8) 35(26.9) 18(40.0) 0(0) 3(27.3)

Age, yrs 50.6 17.2 52.5 16.6 40.5 14.7 59.0 7.1 67.9 14.0 0.04
<65 146(77.7) 100(76.9) 41(91.1) 2(100) 3(27.3)

65 42(22.3) 30(23.1) 4(8.9) 0(0) 8(72.7)
BMI 21.1 3.9 21.3 4.0 21.3 3.6 23.1 3.1 17.3 2.6 0.91

<18.5 41(21.8) 25(19.2) 9(20.0) 0(0) 7(63.6)
18.5 147(78.2) 105(80.8) 36(80.0) 2(100) 4(36.4)

TB history 0.42
New 104(55.3) 69(53.1) 27(60.0) 2(100) 6(54.5)
Retreated 84(44.7) 61(46.9) 18(40.0) 0(0) 5(45.5)

Sputum smear 0.87
Negative 90(48.1) 62(48.1) 21(46.7) 2(100) 5(45.5)
Positive 97(51.9) 67(51.9) 24(53.3) 0(0) 6(54.5)

Cavity lesion on 
CXR 0.88

Yes 65(34.6) 45(34.6) 15(33.3) 1(50.0) 4(36.4)
No 123(65.4) 85(65.4) 30(66.7) 1(50.0) 7(63.6)

HBsAg 0.44
Yes 21(11.1) 17(13.3) 4(8.9) 0(0) 0(0)
No 165(87.8) 111(86.7) 41(91.1) 2(100) 11(100)

Anti-HCV 0.24
Yes 18(9.7) 13(10.2) 2(4.4) 2(100) 1(9.1)
No 168(90.3) 115(89.8) 43(95.6) 0(0) 10(90.9)

Comorbidities
DM 57(30.3) 44(33.8) 8(17.8) 0(0) 5(45.5) 0.04
Hypertension 43(22.9) 35(26.9) 5(11.1) 0(0) 3(27.3) 0.03
Heart disease 16(8.5) 14(10.8) 0(0) 0(0) 2(18.2) 0.02
Cancer 14(7.4) 11(8.5) 0(0) 0(0) 3(27.3) 0.04
CKD 10(5.3) 7(5.4) 2(4.4) 0(0) 1(9.1) 0.81
COPD 10(5.3) 9(6.9) 0(0) 0(0) 1(9.1) 0.07
Liver disease 9(4.8) 6(4.6) 1(2.2) 1(50.0) 1(9.1) 0.48

Drug Resistance
Simple MDR 144(77.0) 102(78.5) 31(70.5) 2(100) 9(81.8) 0.46
Pre-XDRo 28(15.0) 18(13.8) 8(18.2) 0(0) 2(18.2)
Pre-XDRi 13(7.0) 8(6.2) 5(11.4) 0(0) 0(0)
XDR 2(1.1) 2(1.5) 0(0) 0(0) 0(0)

Outcome* 0.19
Favorable 166(88.3) 117(90.0) 44(97.8) 2(100) 3(27.3)
Unfavorable 22(11.7) 13(10.0) 1(2.2) 0(0) 8(72.7)

Total
(n=188)

Treatment outcome
Favorable

(n=166, 88.3%)
Unfavorable

(n=22, 11.7%) p value
Sex 0.784

Male 132(70.2) 116(87.9) 16(12.1)
Female 56(29.8) 50(89.3) 6(10.7)

Age, yrs
<65 146(77.7) 139(95.2) 7(4.8) <0.001
>65 42(22.3) 27(64.3) 15(35.7)

BMI
<18.5 41(21.8) 32(78.0) 9(22.0) 0.021
>18.5 147(78.2) 134(91.2) 13(8.8)

TB history 0.322
New 104(55.3) 94(90.4) 10(9.6)
Retreated 84(44.7) 72(85.7) 12(14.3)

Sputum Smear 0.471
Negative 90(48.1) 81(90.0) 9(10.0)
Positive 97(51.9) 84(86.6) 13(13.4)

Cavity lesion on 
CXR

0.851

Yes 65(34.6) 57(87.7) 8(12.3)
No 123(65.4) 109(88.6) 14(11.4)

Comorbidities
DM 0.033

Yes 57(30.3) 46(80.7) 11(19.3)
No 131(69.7) 120(91.6) 11(8.4)

Hypertension            0.601
Yes 43(22.9) 37(86.0) 6(14.0)
No 145(77.1) 129(89.0) 16(11.0)

Heart Disease 0.195
Yes 16(8.7) 13(81.2) 3(18.8)
No 172(91.3) 153(89.0) 19(11.0)

CKD 1.000
Yes 10(5.3) 9(90.0) 1(10.0)
No 178(94.7) 157(88.2) 21(11.8)

COPD 0.097
Yes 10(5.3) 7(70.0) 3(30.0)
No 178(94.7) 159(89.3) 19(10.7)

Cancer     <0.001
Yes 14(7.4) 5(35.7) 9(64.3)
No 174(92.6) 161(92.5) 13(7.5)

Drug Resistance 0.267
Simple MDR 144(77.0) 125(86.8) 19(13.2)
Pre-XDR and 
XDR-TB 43(23.0) 40(93.0) 3(7.0)

DOTS-plus* <0.001
S-DOTS 130(69.1) 117(90.0) 13(10.0)
V-DOTS 45(23.9) 44(97.8) 1(2.2)
Mixed-DOTS 2(1.1) 2(100) 0(0)
Hospital/Nursing 11(5.9) 3(27.3) 8(72.7)

Factors
Treatment outcome Crude 

OR 95% CI P- value Adjusted 
OR 95% CI P-valueFavorable 

(%)
Unfavorable

(%)
Age, yrs <0.001 <0.001

<65 139(95.2) 7 (4.8) 1 1

>65 27(64.3) 15 (35.7) 0.06 0.02-
0.18 0.01 0.03-0.33

BMI 0.025 0.073

<18.5 32(78.0) 9(22.0) 1 1

>18.5 134(91.2) 13(8.8) 3.35 1.22-
9.17 3.13 0.90-

10.85
DM 0.037 0.031

Yes 46(80.7) 11 (19.3) 1 1

No 120(91.6) 11 (8.4) 2.61 1.06-
6.43 3.69 1.13-

12.11
Cancer <0.001 <0.001

Yes 5(35.7) 9(64.3) 1 1

No 161(92.5) 13(7.5) 22.29 6.51-
76.32 14.18 3.44-

58.45

Table 2. The characteristics and outcomes of MDR-
TB patients: univariate analysis

Table 3. The characteristics and  outcomes of MDR-
TB patients: multivariate analysis

*S-DOTS vs. V-DOTS: p=0.192 

Unfavorable outcome: Death: 14 (TB-related:1; Not-TB-related:13),  Failure:3, 
Default:1, Transfer: 4 ( refused DOTS, complete treatment)  
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Positive 97(51.9) 84(86.6) 13(13.4)

Cavity lesion on 
CXR

0.851

Yes 65(34.6) 57(87.7) 8(12.3)
No 123(65.4) 109(88.6) 14(11.4)

Comorbidities
DM 0.033

Yes 57(30.3) 46(80.7) 11(19.3)
No 131(69.7) 120(91.6) 11(8.4)

Hypertension            0.601
Yes 43(22.9) 37(86.0) 6(14.0)
No 145(77.1) 129(89.0) 16(11.0)

Heart Disease 0.195
Yes 16(8.7) 13(81.2) 3(18.8)
No 172(91.3) 153(89.0) 19(11.0)

CKD 1.000
Yes 10(5.3) 9(90.0) 1(10.0)
No 178(94.7) 157(88.2) 21(11.8)

COPD 0.097
Yes 10(5.3) 7(70.0) 3(30.0)
No 178(94.7) 159(89.3) 19(10.7)

Cancer     <0.001
Yes 14(7.4) 5(35.7) 9(64.3)
No 174(92.6) 161(92.5) 13(7.5)

Drug Resistance 0.267
Simple MDR 144(77.0) 125(86.8) 19(13.2)
Pre-XDR and 
XDR-TB 43(23.0) 40(93.0) 3(7.0)

DOTS-plus* <0.001
S-DOTS 130(69.1) 117(90.0) 13(10.0)
V-DOTS 45(23.9) 44(97.8) 1(2.2)
Mixed-DOTS 2(1.1) 2(100) 0(0)
Hospital/Nursing 11(5.9) 3(27.3) 8(72.7)

Factors
Treatment outcome Crude 

OR 95% CI P- value Adjusted 
OR 95% CI P-valueFavorable 

(%)
Unfavorable

(%)
Age, yrs <0.001 <0.001

<65 139(95.2) 7 (4.8) 1 1

>65 27(64.3) 15 (35.7) 0.06 0.02-
0.18 0.01 0.03-0.33

BMI 0.025 0.073

<18.5 32(78.0) 9(22.0) 1 1

>18.5 134(91.2) 13(8.8) 3.35 1.22-
9.17 3.13 0.90-

10.85
DM 0.037 0.031

Yes 46(80.7) 11 (19.3) 1 1

No 120(91.6) 11 (8.4) 2.61 1.06-
6.43 3.69 1.13-

12.11
Cancer <0.001 <0.001

Yes 5(35.7) 9(64.3) 1 1

No 161(92.5) 13(7.5) 22.29 6.51-
76.32 14.18 3.44-

58.45

Table 2. The characteristics and outcomes of MDR-
TB patients: univariate analysis

Table 3. The characteristics and  outcomes of MDR-
TB patients: multivariate analysis

*S-DOTS vs. V-DOTS: p=0.192 

Unfavorable outcome: Death: 14 (TB-related:1; Not-TB-related:13),  Failure:3, 
Default:1, Transfer: 4 ( refused DOTS, complete treatment)  

An Integrated Patient-centered MDR-TB Program 
Results in Favorable Outcomes

Kuan-Jen Bai, Chih-Hsin Lee, Shen-Hsuan Chien, Yi-Hsien Lin, Ming-Chih Yu*, Taipei MDR-TB Consortium 
Division of Pulmonary Medicine, Department of Internal Medicine, Wan Fang Hospital, Taipei Medical University 

E-mail: mingchih@w.tmu.edu.tw

The challenge of MDR-TB
! High mortality rates and loss to follow-up for 

MDR-TB treatment
! In an ageing population with a high proportion 

of comorbidities

To evaluate the hospital-initiated 
integrated multidisciplinary patient-
centered management program for MDR-
TB patients 

Taipei MDR-TB consortium
! Wan-Fang Hospital-initiated consortium         

(5 general hospitals in Taipei area)
MDR-TB patients
! All the pulmonary MDR-TB patients in Taipei 

area (referred from public health system) 
Enrolled period
! May 2007 ~ April 2013
Exclusion criteria
! More than 3 months treatment before 

enrollment (21 cases: 90.5% treatment success)
! Under 20 y/o (10 case: 100% treatment success)
! Transfer out (2 foreigners)

Integrated multidisciplinary patient-
centered care 
! Led by experienced pulmonary specialists
! Designated diligent case managers
! Cooperative and integrated medical groups
! Adopting individualized regimens 
! Initially received in-patient treatment, followed 

by outpatient DOT in the community
The DOTS-plus mode 
Allocation criteria 
! TB history, cognition of disease, disease 

severity and sputum status, family support 
and patient’s willingness

The Supporter (S-DOT) group
! Supporters visit the patients at prearranged 

time
The videophone (V-DOT) group
! Patients call the nurse at about prearranged 

time at anyplace
! All pills swallowed in view of the mobile 

videophone
The Mixed-DOTS group 
The hospitalized/nursing home group
Treatment outcome evaluation
! 30 months after commencement of treatment

1. The hospital-initiated treatment 
consortium adopting individualized 
regimens with an integrated 
multidisciplinary patient-centered 
management program can result in  
favorable outcomes 
2. The age group older than 65 years and 
comorbidities with cancer or DM  were 
associated with unfavorable outcomes
3. Mobile videophones could be used as 
an effective modality in selected 
cooperative MDR-TB patients

Table 1. Characteristics of 188 MDR-TB patients
Background

Objective

Methods

Conclusions

Results
Total S-DOTS V-DOTS Mixed-

DOTS
Hospitalized/

Nursing home P-value
(S- vs. V-)n=188(%) n=130(%) n=45(%) n=2(%) n=11(%)

Sex 0.10
Male 132(70.2) 95(73.1) 27(60.0) 2(100) 8(72.7)
Female 56(29.8) 35(26.9) 18(40.0) 0(0) 3(27.3)

Age, yrs 50.6 17.2 52.5 16.6 40.5 14.7 59.0 7.1 67.9 14.0 0.04
<65 146(77.7) 100(76.9) 41(91.1) 2(100) 3(27.3)

65 42(22.3) 30(23.1) 4(8.9) 0(0) 8(72.7)
BMI 21.1 3.9 21.3 4.0 21.3 3.6 23.1 3.1 17.3 2.6 0.91

<18.5 41(21.8) 25(19.2) 9(20.0) 0(0) 7(63.6)
18.5 147(78.2) 105(80.8) 36(80.0) 2(100) 4(36.4)

TB history 0.42
New 104(55.3) 69(53.1) 27(60.0) 2(100) 6(54.5)
Retreated 84(44.7) 61(46.9) 18(40.0) 0(0) 5(45.5)

Sputum smear 0.87
Negative 90(48.1) 62(48.1) 21(46.7) 2(100) 5(45.5)
Positive 97(51.9) 67(51.9) 24(53.3) 0(0) 6(54.5)

Cavity lesion on 
CXR 0.88

Yes 65(34.6) 45(34.6) 15(33.3) 1(50.0) 4(36.4)
No 123(65.4) 85(65.4) 30(66.7) 1(50.0) 7(63.6)

HBsAg 0.44
Yes 21(11.1) 17(13.3) 4(8.9) 0(0) 0(0)
No 165(87.8) 111(86.7) 41(91.1) 2(100) 11(100)

Anti-HCV 0.24
Yes 18(9.7) 13(10.2) 2(4.4) 2(100) 1(9.1)
No 168(90.3) 115(89.8) 43(95.6) 0(0) 10(90.9)

Comorbidities
DM 57(30.3) 44(33.8) 8(17.8) 0(0) 5(45.5) 0.04
Hypertension 43(22.9) 35(26.9) 5(11.1) 0(0) 3(27.3) 0.03
Heart disease 16(8.5) 14(10.8) 0(0) 0(0) 2(18.2) 0.02
Cancer 14(7.4) 11(8.5) 0(0) 0(0) 3(27.3) 0.04
CKD 10(5.3) 7(5.4) 2(4.4) 0(0) 1(9.1) 0.81
COPD 10(5.3) 9(6.9) 0(0) 0(0) 1(9.1) 0.07
Liver disease 9(4.8) 6(4.6) 1(2.2) 1(50.0) 1(9.1) 0.48

Drug Resistance
Simple MDR 144(77.0) 102(78.5) 31(70.5) 2(100) 9(81.8) 0.46
Pre-XDRo 28(15.0) 18(13.8) 8(18.2) 0(0) 2(18.2)
Pre-XDRi 13(7.0) 8(6.2) 5(11.4) 0(0) 0(0)
XDR 2(1.1) 2(1.5) 0(0) 0(0) 0(0)

Outcome* 0.19
Favorable 166(88.3) 117(90.0) 44(97.8) 2(100) 3(27.3)
Unfavorable 22(11.7) 13(10.0) 1(2.2) 0(0) 8(72.7)

Total
(n=188)

Treatment outcome
Favorable

(n=166, 88.3%)
Unfavorable

(n=22, 11.7%) p value
Sex 0.784

Male 132(70.2) 116(87.9) 16(12.1)
Female 56(29.8) 50(89.3) 6(10.7)

Age, yrs
<65 146(77.7) 139(95.2) 7(4.8) <0.001
>65 42(22.3) 27(64.3) 15(35.7)

BMI
<18.5 41(21.8) 32(78.0) 9(22.0) 0.021
>18.5 147(78.2) 134(91.2) 13(8.8)

TB history 0.322
New 104(55.3) 94(90.4) 10(9.6)
Retreated 84(44.7) 72(85.7) 12(14.3)

Sputum Smear 0.471
Negative 90(48.1) 81(90.0) 9(10.0)
Positive 97(51.9) 84(86.6) 13(13.4)

Cavity lesion on 
CXR

0.851

Yes 65(34.6) 57(87.7) 8(12.3)
No 123(65.4) 109(88.6) 14(11.4)

Comorbidities
DM 0.033

Yes 57(30.3) 46(80.7) 11(19.3)
No 131(69.7) 120(91.6) 11(8.4)

Hypertension            0.601
Yes 43(22.9) 37(86.0) 6(14.0)
No 145(77.1) 129(89.0) 16(11.0)

Heart Disease 0.195
Yes 16(8.7) 13(81.2) 3(18.8)
No 172(91.3) 153(89.0) 19(11.0)

CKD 1.000
Yes 10(5.3) 9(90.0) 1(10.0)
No 178(94.7) 157(88.2) 21(11.8)

COPD 0.097
Yes 10(5.3) 7(70.0) 3(30.0)
No 178(94.7) 159(89.3) 19(10.7)

Cancer     <0.001
Yes 14(7.4) 5(35.7) 9(64.3)
No 174(92.6) 161(92.5) 13(7.5)

Drug Resistance 0.267
Simple MDR 144(77.0) 125(86.8) 19(13.2)
Pre-XDR and 
XDR-TB 43(23.0) 40(93.0) 3(7.0)

DOTS-plus* <0.001
S-DOTS 130(69.1) 117(90.0) 13(10.0)
V-DOTS 45(23.9) 44(97.8) 1(2.2)
Mixed-DOTS 2(1.1) 2(100) 0(0)
Hospital/Nursing 11(5.9) 3(27.3) 8(72.7)

Factors
Treatment outcome Crude 

OR 95% CI P- value Adjusted 
OR 95% CI P-valueFavorable 

(%)
Unfavorable

(%)
Age, yrs <0.001 <0.001

<65 139(95.2) 7 (4.8) 1 1

>65 27(64.3) 15 (35.7) 0.06 0.02-
0.18 0.01 0.03-0.33

BMI 0.025 0.073

<18.5 32(78.0) 9(22.0) 1 1

>18.5 134(91.2) 13(8.8) 3.35 1.22-
9.17 3.13 0.90-

10.85
DM 0.037 0.031

Yes 46(80.7) 11 (19.3) 1 1

No 120(91.6) 11 (8.4) 2.61 1.06-
6.43 3.69 1.13-

12.11
Cancer <0.001 <0.001

Yes 5(35.7) 9(64.3) 1 1

No 161(92.5) 13(7.5) 22.29 6.51-
76.32 14.18 3.44-

58.45

Table 2. The characteristics and outcomes of MDR-
TB patients: univariate analysis

Table 3. The characteristics and  outcomes of MDR-
TB patients: multivariate analysis

*S-DOTS vs. V-DOTS: p=0.192 

Unfavorable outcome: Death: 14 (TB-related:1; Not-TB-related:13),  Failure:3, 
Default:1, Transfer: 4 ( refused DOTS, complete treatment)  

CHINESE 
TAIPEI



AND SUPPLY OF
2nd-LINE ANTI-TB DRUG 

CHINESE 
TAIPEI

Molecular epidemiology of multidrug-resistant
tuberculosis in three aboriginal villages of Hualien 
county in Eastern Chinese Taipei 
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2 Department of internal medicine, Mennonite Christian Hospital, Hualien, Chinese Taipei. 

Introduction
Multidrug-resistant tuberculosis (MDR-TB) is an important 
global public health issue. A high proportion of MDR-TB 
cases occurred among the aboriginal peoples of eastern 
Chinese Taipei. 

Aims
Our aim was to investigate the transmission of MDR-TB 
in three aboriginal villages of Hualien county in eastern 
Chinese Taipei. The three aboriginal villages cover a total 
area of 3,281.7 km2 (9.15% of Chinese Taipei), but the 
population (28,183) accounts for only 0.12% of the total 
population in Chinese Taipei. (Fig 1) 

Methods
All MDR-TB patients enrolled from 
January 2007 to December 2015 in three 
aboriginal villages of Hualien county were 
included. Spoligotyping and MIRU-VNTR 
were applied in identifying clustered 
pattern strains of MDR-TB. 

Results
All MDR-TB patients (73) had isolates 
for genotyping. Spoligotyping identified 
the Beijing strain as the predominant 
genotype (n=47, 64%), followed by 
Haarlem H3 (n=19, 26%), T1 (n=1, 1%). 
Six (8%) isolates did not match any 

spoligotype in the spolDB4 data base. We have determined 
that 19 (26%) isolates were judged to have a unique pattern 
and 54 (74%) were clustered pattern strains (classifying into 
6 clusters). (Fig 2) 

The largest cluster (E cluster) belonged to the Beijing 
genotype and included 25 cases, 11 of whom lived in the 
same community (Shilin township) of 1,346 inhabitants with 
close contacts (relatives, neighbors or friends). (Fig 4) 

The second largest cluster (F cluster) belonged to the 
Haarlem H3 genotype and comprised 19 patients, 18 of 
them lived in another community (Hechung township) of 
470 inhabitants with close contacts (relatives, neighbors or 
friends). (Fig 3) 

All 73 MDR-TB patients in three aboriginal villages were enrolled in the DOTS-Plus program. Six cases were still in 
treatment, and among 67 patients with final outcomes, 53 (79%) were treated successfully. The prevalence of MDR-TB 
patients improved dramatically over the last nine years. (Fig 5) 

Conclusion
The proportion of MDR-TB patients 
with a clustered pattern strain in three 
aboriginal villages of Hualien county in 
eastern Chinese Taipei was very high. 
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Introduction
Multidrug-resistant tuberculosis (MDR-TB) is an increasing global problem. Meta-analysis by Orenstein et al. of 
treatment outcome of MDR-TB worldwide was: 62% successful, 11% dead and 12% defaulted. Report by Chiang et al. 
about treatment without DOTS-Plus showed an outcome of 299 MDR-TB patients in Chinese Taipei as follows: 51.2% 
treatment success, 9.4% death, and 29.1% default.

Aims
Our aim was to assess treatment outcome of MDR-TB 
patients after introduction of “DOTS-Plus strategy” in 
eastern Chinese Taipei, following WHO guidelines. 

Methods
We reviewed all patients who began treatment with DOTS-
Plus regimens for MDR-TB in eastern Chinese Taipei, 
between May 1st, 2007 and April 30th, 2016.

Results
Out of a total of 174 bacteriologically confirmed MDR-TB cases, 17 were still under treatment. Among 157 patients 
with final outcomes, 77 (49.04%) 
were new cases, 56 (35.67%) have 
been previously treated with first-
line anti-TB drugs, 24 (15.29%) with 
second-line drugs. The mean age 
was 50.2 years (range of 12 to 93) 
and 114 (72.61%) were male. Six 
(3.82%) patients received surgical 
intervention. Finally, 113 (71.97%) 
patients were cured, 11 (7.01%) 
completed therapy, 22 (14.01%) died, 
2 (1.27%) defaulted, treatment failed 
in 9 (5.73%) and treatment success 
was78.98%. 

Conclusion
Treatment success rate for MDR-TB patients in Eastern Chinese Taipei has improved since implementing “DOTS-Plus 
regimen” in May 2007 compared not only to Chinese Taipei´s prior rate but also to world-wide data. The default rate 
was reduced from 29.1% to 1.27% in Chinese Taipei, with world-wide data at 12%.

Treating MDR-TB patients under “DOTS-Plus regimen” can improve the treatment success rate in Eastern Chinese 
Taipei, and especially reduce default rate. 
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Success in using bedaquiline, linezolid,clofazimine, and 
meropenem  as part of treatment in extensively 

drug-resistant Mycobacterium tuberculosis (XDR-TB) cases

BACKGROUND 
Current treatment for extensively drug-
resistant mycobacterium tuberculosis 
(XDR-TB) is facing challenges with the 
development of second-line drug resistance.  
The adequate drugs are limited and with 
poor outcomes.  We applied bedaquiline, 
linezolid, clofazimine, and meropenem as 
part of  intensive treatment for XDR-TB or 
pre-XDR-TB patients.

METHODS 
Patients with persistent positive sputa 
after a prolonged use of second line drugs 
and a lack of effective anti-TB drugs and/
or treatment intolerance were included.  A 
regimen of bedaquiline, linezolid, clofazimine 
,and meropenem plus other anti-TB drugs 
was applied depending on the individual 
patient’s drug susceptibility test and at least 
7 effective drugs were used per patient.  
Intravenous drugs were given until the 
patient’s sputa converted to negative for 
6-9 months.  Clinical, epidemiological and 
microbiological characteristics of subjects 
were collected.  Drug tolerance, side effects 
and treatment outcomes were also recorded.

RESULTS 
Five patients (3 XDR-TB and 2 pre-XDR-
TB) were eligible and included in this study.  
The mean age of the subjects was 50.  All 
patients had resistance to isoniazid, rifampin, 
ethambutol, streptomycin, levofloxacin, 
olfoxacin, and rifabutin.  During the 

treatment, side effects inclulding dizziness, 
nausea, anemia, peripheral neuropathy, 
hypokalemia, poor appetite, rash, skin dark 
pigmentation, and thrombocytopenia were 
noticed, however, all of these were managed 
by supportive medication or cessation of all 
anti-TB medication for one to three days then 
rechallenging the regimen or reducing the 
linezolid dosage from 600mg to 300mg daily.  
The average sputum cultures converted  was 
55.6 days.   All five patients were successfully 
treated.

CONCLUSIONS 
The new treament based on bedaquiline, 
linezolid, clofazimine, and meropenem is 
a strong regimen with positive outcome.  
Adverse effect occurred during the 
treatment but it could be overcome by clinic 
management,  100% success rate was noted 
in our treatment.  However, further study is 
required to investigate this new approach 
since the present study is limited by its small 
sample size.

KEYWORDS
extensively drug-resistant Mycobacterium 
tuberculosis (XDR-TB), bedaquiline, linezolid, 
meropenem
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Side Effect of Linezolid in the Treatment of
Multidrug Resistance Pulmonary Tuberculosis

Purpose
MDR-TB is very difficult to treat especially when fluoroquinolone was unavailable 
due to resistance or side effect. Group 5 drug like Linezolid was very effective In 
MDR/XDR treatment , but toxic adverse effect was very common when long term 
use. We will present the side effect of Linezolid used in MDR-TB/XDR treatment.

Material and Method
There were 310 MDR‐TB patients treated in Chest hospital MDR-TB treatment 
alliance since June 2007. There were only 6 patients was treated with Linezolid-
contained anti-MDR-TB regimen. The side effect and treatment outcome was 
described. All patients were followed CBC and DC and OPD visiting every month at 
least to monitor the side effect.

Result
The dosage of linezolid was 600mg QD for 5 patients and 1200mg QD for one 
patient. All patients developed anemia during treatment course. There were 
80% (4/5) developed anemia in the first month. One patient developed anemia 
in the fourth month. 3 patients with anemia side effect was continued Linezolid 
treatment but should be discontinued in second month due to more severe 
anemia. 3 patients could restart Linezolid therapy with 600mg QOD without further 
anemia. Two patient developed severe peripheral neuropathy with pain , numbness 
and awkwardness in walking. One patient developed nausea and poor appetite. All 
patients became sputum AFB stain and culture conversion.

Conclusion
Linezolid 600mg QD or 1200mg QD will develop major side effect and patient 
cannot tolerate for more than 2 to 4 months. But patients could long term tolerate 
600mg QOD. However , the effectiveness of Linezolid 600mg QOD should be 
investigated further.

Side Effect of Linezolid in the Treatment of 
Multidrug Resistance Pulmonary Tuberculosis 
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Purpose
MDR-TB is very difficult to treat especially when fluoroquinolone was unavailable due 
to resistance or side effect. Group 5 drug like Linezolid was very effective In MDR/XDR 
treatment , but toxic adverse effect was very common when long term use. We will 
present the side effect of Linezolid used in MDR-TB/XDR treatment. 
Material and Method 
There were 310 MDR-TB patients treated in Chest hospital MDR-TB treatment alliance 
since June 2007. There were only 6 patients was treated with Linezolid-contained 
anti-MDR-TB regimen. The side effect and treatment outcome was described. All 
patients were followed CBC and DC and OPD visiting every month at least to monitor 
the side effect.
Result
The dosage of linezolid was 600mg QD for 5 patients and 1200mg QD for one patient.  
All patients developed anemia during treatment course. There were 80% (4/5) 
developed anemia in the first month. One patient developed anemia in the fourth 
month. 3 patients with anemia side effect was continued Linezolid treatment but 
should be discontinued in second month due to more severe anemia. 3 patients could 
restart Linezolid therapy with 600mg QOD without further anemia. Two patient 
developed severe peripheral neuropathy with pain , numbness and awkwardness in 
walking. One patient developed nausea and poor appetite. All patients became 
sputum AFB stain and culture conversion.  
Conclusion
Linezolid 600mg QD or 1200mg QD will develop major side effect and patient cannot 
tolerate for more than 2 to 4 months. But patients could long term tolerate 600mg 
QOD. However , the effectiveness of Linezolid 600mg QOD should be investigated 
further.

Fig 1. Linezoild 600mg QD initially , shift to 
Linezolid 600mg QOD when HB 9.4.

Table 1. Patient list. 

Fig 2. Linezolid 600mg initially ,  DC linezolid when HB 6.3 
and blood transfusion was done. Linezolid 600mg QOD 
initiated when HB 11.

Fig 3. Linezolid 1200mg QD initially and discontinued when 
HB 7.2. Blood transfusion was done. Linezolid 600mg QD 
was given when HB 10 and discontinued when HB 7.  

Fig 4. Linezolid 600mg QD and discontinued when HB 3.7. 
Patient refused to rechallenge. Blood transfusion was 
performed. 

Fig 5. Linezolid 600mg QD initially and discontinued when 
HB 12. Linezolid 600mg was rechallenged when HB 13.1 
and shitfed to linezolid 600mg QOD when HB 11.8.    

Side Effect of Linezolid in the Treatment of 
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treatment , but toxic adverse effect was very common when long term use. We will 
present the side effect of Linezolid used in MDR-TB/XDR treatment. 
Material and Method 
There were 310 MDR-TB patients treated in Chest hospital MDR-TB treatment alliance 
since June 2007. There were only 6 patients was treated with Linezolid-contained 
anti-MDR-TB regimen. The side effect and treatment outcome was described. All 
patients were followed CBC and DC and OPD visiting every month at least to monitor 
the side effect.
Result
The dosage of linezolid was 600mg QD for 5 patients and 1200mg QD for one patient.  
All patients developed anemia during treatment course. There were 80% (4/5) 
developed anemia in the first month. One patient developed anemia in the fourth 
month. 3 patients with anemia side effect was continued Linezolid treatment but 
should be discontinued in second month due to more severe anemia. 3 patients could 
restart Linezolid therapy with 600mg QOD without further anemia. Two patient 
developed severe peripheral neuropathy with pain , numbness and awkwardness in 
walking. One patient developed nausea and poor appetite. All patients became 
sputum AFB stain and culture conversion.  
Conclusion
Linezolid 600mg QD or 1200mg QD will develop major side effect and patient cannot 
tolerate for more than 2 to 4 months. But patients could long term tolerate 600mg 
QOD. However , the effectiveness of Linezolid 600mg QOD should be investigated 
further.

Fig 1. Linezoild 600mg QD initially , shift to 
Linezolid 600mg QOD when HB 9.4.

Table 1. Patient list. 

Fig 2. Linezolid 600mg initially ,  DC linezolid when HB 6.3 
and blood transfusion was done. Linezolid 600mg QOD 
initiated when HB 11.

Fig 3. Linezolid 1200mg QD initially and discontinued when 
HB 7.2. Blood transfusion was done. Linezolid 600mg QD 
was given when HB 10 and discontinued when HB 7.  

Fig 4. Linezolid 600mg QD and discontinued when HB 3.7. 
Patient refused to rechallenge. Blood transfusion was 
performed. 

Fig 5. Linezolid 600mg QD initially and discontinued when 
HB 12. Linezolid 600mg was rechallenged when HB 13.1 
and shitfed to linezolid 600mg QOD when HB 11.8.    

Side Effect of Linezolid in the Treatment of 
Multidrug Resistance Pulmonary Tuberculosis 

Shun-Tien Chien 1 , Ying-Shun Wu 2 , Ming-Chih LU 1 , Ray-Ming Huang 3
Chest department 1 , Internal Medicine Department 2 Chest Hospital ,Ministry of Health and Welfare, 
Chinese Taipei; Hua-Lien Hospital 3 ,Ministry of Health and Welfare, Chinese Taipei

Purpose
MDR-TB is very difficult to treat especially when fluoroquinolone was unavailable due 
to resistance or side effect. Group 5 drug like Linezolid was very effective In MDR/XDR 
treatment , but toxic adverse effect was very common when long term use. We will 
present the side effect of Linezolid used in MDR-TB/XDR treatment. 
Material and Method 
There were 310 MDR-TB patients treated in Chest hospital MDR-TB treatment alliance 
since June 2007. There were only 6 patients was treated with Linezolid-contained 
anti-MDR-TB regimen. The side effect and treatment outcome was described. All 
patients were followed CBC and DC and OPD visiting every month at least to monitor 
the side effect.
Result
The dosage of linezolid was 600mg QD for 5 patients and 1200mg QD for one patient.  
All patients developed anemia during treatment course. There were 80% (4/5) 
developed anemia in the first month. One patient developed anemia in the fourth 
month. 3 patients with anemia side effect was continued Linezolid treatment but 
should be discontinued in second month due to more severe anemia. 3 patients could 
restart Linezolid therapy with 600mg QOD without further anemia. Two patient 
developed severe peripheral neuropathy with pain , numbness and awkwardness in 
walking. One patient developed nausea and poor appetite. All patients became 
sputum AFB stain and culture conversion.  
Conclusion
Linezolid 600mg QD or 1200mg QD will develop major side effect and patient cannot 
tolerate for more than 2 to 4 months. But patients could long term tolerate 600mg 
QOD. However , the effectiveness of Linezolid 600mg QOD should be investigated 
further.

Fig 1. Linezoild 600mg QD initially , shift to 
Linezolid 600mg QOD when HB 9.4.

Table 1. Patient list. 

Fig 2. Linezolid 600mg initially ,  DC linezolid when HB 6.3 
and blood transfusion was done. Linezolid 600mg QOD 
initiated when HB 11.

Fig 3. Linezolid 1200mg QD initially and discontinued when 
HB 7.2. Blood transfusion was done. Linezolid 600mg QD 
was given when HB 10 and discontinued when HB 7.  

Fig 4. Linezolid 600mg QD and discontinued when HB 3.7. 
Patient refused to rechallenge. Blood transfusion was 
performed. 

Fig 5. Linezolid 600mg QD initially and discontinued when 
HB 12. Linezolid 600mg was rechallenged when HB 13.1 
and shitfed to linezolid 600mg QOD when HB 11.8.    

Side Effect of Linezolid in the Treatment of 
Multidrug Resistance Pulmonary Tuberculosis 

Shun-Tien Chien 1 , Ying-Shun Wu 2 , Ming-Chih LU 1 , Ray-Ming Huang 3
Chest department 1 , Internal Medicine Department 2 Chest Hospital ,Ministry of Health and Welfare, 
Chinese Taipei; Hua-Lien Hospital 3 ,Ministry of Health and Welfare, Chinese Taipei

Purpose
MDR-TB is very difficult to treat especially when fluoroquinolone was unavailable due 
to resistance or side effect. Group 5 drug like Linezolid was very effective In MDR/XDR 
treatment , but toxic adverse effect was very common when long term use. We will 
present the side effect of Linezolid used in MDR-TB/XDR treatment. 
Material and Method 
There were 310 MDR-TB patients treated in Chest hospital MDR-TB treatment alliance 
since June 2007. There were only 6 patients was treated with Linezolid-contained 
anti-MDR-TB regimen. The side effect and treatment outcome was described. All 
patients were followed CBC and DC and OPD visiting every month at least to monitor 
the side effect.
Result
The dosage of linezolid was 600mg QD for 5 patients and 1200mg QD for one patient.  
All patients developed anemia during treatment course. There were 80% (4/5) 
developed anemia in the first month. One patient developed anemia in the fourth 
month. 3 patients with anemia side effect was continued Linezolid treatment but 
should be discontinued in second month due to more severe anemia. 3 patients could 
restart Linezolid therapy with 600mg QOD without further anemia. Two patient 
developed severe peripheral neuropathy with pain , numbness and awkwardness in 
walking. One patient developed nausea and poor appetite. All patients became 
sputum AFB stain and culture conversion.  
Conclusion
Linezolid 600mg QD or 1200mg QD will develop major side effect and patient cannot 
tolerate for more than 2 to 4 months. But patients could long term tolerate 600mg 
QOD. However , the effectiveness of Linezolid 600mg QOD should be investigated 
further.

Fig 1. Linezoild 600mg QD initially , shift to 
Linezolid 600mg QOD when HB 9.4.

Table 1. Patient list. 

Fig 2. Linezolid 600mg initially ,  DC linezolid when HB 6.3 
and blood transfusion was done. Linezolid 600mg QOD 
initiated when HB 11.

Fig 3. Linezolid 1200mg QD initially and discontinued when 
HB 7.2. Blood transfusion was done. Linezolid 600mg QD 
was given when HB 10 and discontinued when HB 7.  

Fig 4. Linezolid 600mg QD and discontinued when HB 3.7. 
Patient refused to rechallenge. Blood transfusion was 
performed. 

Fig 5. Linezolid 600mg QD initially and discontinued when 
HB 12. Linezolid 600mg was rechallenged when HB 13.1 
and shitfed to linezolid 600mg QOD when HB 11.8.    

Side Effect of Linezolid in the Treatment of 
Multidrug Resistance Pulmonary Tuberculosis 

Shun-Tien Chien 1 , Ying-Shun Wu 2 , Ming-Chih LU 1 , Ray-Ming Huang 3
Chest department 1 , Internal Medicine Department 2 Chest Hospital ,Ministry of Health and Welfare, 
Chinese Taipei; Hua-Lien Hospital 3 ,Ministry of Health and Welfare, Chinese Taipei

Purpose
MDR-TB is very difficult to treat especially when fluoroquinolone was unavailable due 
to resistance or side effect. Group 5 drug like Linezolid was very effective In MDR/XDR 
treatment , but toxic adverse effect was very common when long term use. We will 
present the side effect of Linezolid used in MDR-TB/XDR treatment. 
Material and Method 
There were 310 MDR-TB patients treated in Chest hospital MDR-TB treatment alliance 
since June 2007. There were only 6 patients was treated with Linezolid-contained 
anti-MDR-TB regimen. The side effect and treatment outcome was described. All 
patients were followed CBC and DC and OPD visiting every month at least to monitor 
the side effect.
Result
The dosage of linezolid was 600mg QD for 5 patients and 1200mg QD for one patient.  
All patients developed anemia during treatment course. There were 80% (4/5) 
developed anemia in the first month. One patient developed anemia in the fourth 
month. 3 patients with anemia side effect was continued Linezolid treatment but 
should be discontinued in second month due to more severe anemia. 3 patients could 
restart Linezolid therapy with 600mg QOD without further anemia. Two patient 
developed severe peripheral neuropathy with pain , numbness and awkwardness in 
walking. One patient developed nausea and poor appetite. All patients became 
sputum AFB stain and culture conversion.  
Conclusion
Linezolid 600mg QD or 1200mg QD will develop major side effect and patient cannot 
tolerate for more than 2 to 4 months. But patients could long term tolerate 600mg 
QOD. However , the effectiveness of Linezolid 600mg QOD should be investigated 
further.

Fig 1. Linezoild 600mg QD initially , shift to 
Linezolid 600mg QOD when HB 9.4.

Table 1. Patient list. 

Fig 2. Linezolid 600mg initially ,  DC linezolid when HB 6.3 
and blood transfusion was done. Linezolid 600mg QOD 
initiated when HB 11.

Fig 3. Linezolid 1200mg QD initially and discontinued when 
HB 7.2. Blood transfusion was done. Linezolid 600mg QD 
was given when HB 10 and discontinued when HB 7.  

Fig 4. Linezolid 600mg QD and discontinued when HB 3.7. 
Patient refused to rechallenge. Blood transfusion was 
performed. 

Fig 5. Linezolid 600mg QD initially and discontinued when 
HB 12. Linezolid 600mg was rechallenged when HB 13.1 
and shitfed to linezolid 600mg QOD when HB 11.8.    

Side Effect of Linezolid in the Treatment of 
Multidrug Resistance Pulmonary Tuberculosis 

Shun-Tien Chien 1 , Ying-Shun Wu 2 , Ming-Chih LU 1 , Ray-Ming Huang 3
Chest department 1 , Internal Medicine Department 2 Chest Hospital ,Ministry of Health and Welfare, 
Chinese Taipei; Hua-Lien Hospital 3 ,Ministry of Health and Welfare, Chinese Taipei

Purpose
MDR-TB is very difficult to treat especially when fluoroquinolone was unavailable due 
to resistance or side effect. Group 5 drug like Linezolid was very effective In MDR/XDR 
treatment , but toxic adverse effect was very common when long term use. We will 
present the side effect of Linezolid used in MDR-TB/XDR treatment. 
Material and Method 
There were 310 MDR-TB patients treated in Chest hospital MDR-TB treatment alliance 
since June 2007. There were only 6 patients was treated with Linezolid-contained 
anti-MDR-TB regimen. The side effect and treatment outcome was described. All 
patients were followed CBC and DC and OPD visiting every month at least to monitor 
the side effect.
Result
The dosage of linezolid was 600mg QD for 5 patients and 1200mg QD for one patient.  
All patients developed anemia during treatment course. There were 80% (4/5) 
developed anemia in the first month. One patient developed anemia in the fourth 
month. 3 patients with anemia side effect was continued Linezolid treatment but 
should be discontinued in second month due to more severe anemia. 3 patients could 
restart Linezolid therapy with 600mg QOD without further anemia. Two patient 
developed severe peripheral neuropathy with pain , numbness and awkwardness in 
walking. One patient developed nausea and poor appetite. All patients became 
sputum AFB stain and culture conversion.  
Conclusion
Linezolid 600mg QD or 1200mg QD will develop major side effect and patient cannot 
tolerate for more than 2 to 4 months. But patients could long term tolerate 600mg 
QOD. However , the effectiveness of Linezolid 600mg QOD should be investigated 
further.

Fig 1. Linezoild 600mg QD initially , shift to 
Linezolid 600mg QOD when HB 9.4.

Table 1. Patient list. 

Fig 2. Linezolid 600mg initially ,  DC linezolid when HB 6.3 
and blood transfusion was done. Linezolid 600mg QOD 
initiated when HB 11.

Fig 3. Linezolid 1200mg QD initially and discontinued when 
HB 7.2. Blood transfusion was done. Linezolid 600mg QD 
was given when HB 10 and discontinued when HB 7.  

Fig 4. Linezolid 600mg QD and discontinued when HB 3.7. 
Patient refused to rechallenge. Blood transfusion was 
performed. 

Fig 5. Linezolid 600mg QD initially and discontinued when 
HB 12. Linezolid 600mg was rechallenged when HB 13.1 
and shitfed to linezolid 600mg QOD when HB 11.8.    



AND SUPPLY OF
2nd-LINE ANTI-TB DRUG 

The Policy and Achievement of MDR-TB Treatment 
In South Chinese Taipei

Standardized Program of MDR-TB Care
MDR-TB patients will receive exclusive 
treatment, we strengthen the medical care 
and disease monitoring and management 
for patients to know well the states of each 
case whenever necessary.

In case the sputum culture test revealed 
negative or patient is non‐infectious and 
no physical discomfort after medical 
treatment, cases may back to community 
to be treated by DOTS‐plus and consulting 
outpatient tracing regularly.

Effectiveness of Treatment
From 2011, not only MDR-TB patients, but also 
the cases who resistant to Rifampicin or at 
least three of first-line anti TB drugs (Type II) 
were admitted. From May 2007 to April 2016, 
there were 379 MDR-TB cases and 72 Type II 
cases were treated. Between 2010 and 2014, the 
treatment completed rate of MDR-TB(include 
Type II) increased by 68.1% to 75.8% ; default rate 
and death rate were unsteady but with decrease 
tendency these years.
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Specialized and Patient-Centered Care in 
Taoyuan General Hospital 

Introduction
In 2004, being one of the designated 
regional hospitals to treat 
complicated TB patients, Taoyuan 
General Hospital (TYGH) first 
established its own TB center. 

In 2007, the Centers for Disease 
Control of Chinese Taipei  
constructed a specific care system–
Taiwan MDRTB Consortium (TMTC) 
in response to combat the increasing 
number of multidrug resistant TB 
(MDRTB) patients, and TYGH TB 
center has joined this consortium 
since then.    

Over the past few years, we are 
dedicated to provide a treatment 
model that meets the WHO standard 
and is patient-friendly to boost 
our cure rate and also minimize 
the default rate. To date, we have 
enrolled 112 patients, and 100 
patients have treatment outcomes in 
the fig. 1.

Management
The essence of TMTC care model is a “hospital-led treatment and directly-
observed therapy (DOT)“ program as illustrated in the fig. 4. By providing 
incentive and funding, most of the MDRTB patients are cared by TMTC group. 
The patients are encouraged to initiate their MDRTB treatment in hospital, in 
order to observe their side effects, provide counseling and education, and most 
important of all, establish rapport.  When they are back to the community, our 
DOT workers can provide flexible DOT (by using car rental service to overcome 
time and distance factors) and health monitoring (nurse/DOT worker to 
evaluate their response on a daily basis). Any side effects or health issues 
can be addressed by reporting back to MDRTB center immediately and see if 
further hospitalization is required. The care physician will in charge of both 
hospital care and outpatient clinic.


