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Unmet Need for Management of RR-TB
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Estimated

Diagnosed

Treated

56%

Globally, 56% of RR-TB is left untreated.

DS-TB

RR-TB

32%

The treatment is unsuccessful in 32%.

WHO Global TB Report 2024



Lost-to-follow-up in MDR-TB Treatment

• Before 2000, the treatment success rate in 
Taiwan was only 51.2%. 

• Despite the inclusion of Fluoroquinolones, 
the treatment success was still 
unsatisfactory (59.2%).

• Lost-to-follow-up as high as 29.1%.

• Not only the regimen but also the 
management matters.

4CY Chiang, 2006 ERJ
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Injectables
6 – 8 mo

High pill 
burden

Social Stigma

Physical, mental, and economic distress Adverse Events

Required regimen adjustment 80%

Led to admission or life-threatening 50%

Permanent Hearing loss

Ageing and Comorbidities

Comorbidities 69.3%
DM 27.2% 

Cancer 6.7%

Obstacles to Successful MDR-TB Treatment
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HOLISTIC CARE FOR DR-TB
ACTIVE DRUG SAFETY MONITORING
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Network

Taiwan MDR-TB Treatment Consortium Since 2007
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Nursing 
Specialists

DOT 
Supporters

PatientsAttending 
Physicians

Outreach patient-centered care to the community
Fundamental framework for timely adverse event management



Anywhere: either rural or urban, even far away in the mountains
Omnipotent: wound care, injection, Active Drug Safety Monitoring
Nonstop: every day throughout the course of treatment
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DOTS-Plus, More than DOT



Sensible Directly Observed Treatment, DOT
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To Door Remote Video

Lee CH., J Inf Pub Health 2020

Privacy Protection

Innovative video DOT
in 2007 with 3G cell phones



THERAPEUTIC DRUG MONITORING
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Optimal Efficacy, Minimal Toxicity

• Absence of PD markers for efficacy 
and/or toxicity readily assessable. 
(warfarin)

• Consistent PD relationships between 
drug exposure and efficacy and/or 
toxicity.

• A narrow therapeutic margin
forbidding very high standard doses in 
all patients to ensure overall efficacy.
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Big Gap between Research and Practice

• Only a few subjects were eligible for clinical trials.

• Patients with comorbidities, extreme BMI, pregnancy, 
advanced age, and drug-drug interaction are usually not 
covered during the development of pharmacometrics data in 
phase I-III stages.
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Evidence-Based Medicine

Precision MedicineOne-size-fits-all

Individually optimized



Individualized Precision Dosing
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Kapoor A, Front. Pediatr 2021. doi: 10.3389/fped.2021.661536

1. Collection

2. Assay

3. Interpretation

4. Efficacy / Toxicity

5. Dose Adjustment

Predictive 

Pharmacogenomics
01

Point of Care

Testing
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Population

Modelling
03

In Tissue

Drug Concentrations
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https://doi.org/10.3389/fped.2021.661536


Therapeutic Drug Monitoring for Kanamycin
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Kanamycin 500 mg qd74-year-old man, Cr 0.83 mg/dl
35 kg

35-45 mcg/ml

<0.5 mcg/ml

35.8 mcg/ml

8.3 mcg/ml



MDR-TB in Taiwan: Tackling Loss to Follow-up

Predictor
Total
No.

Univariate Multivariate

OR (95% CI) aOR (95% CI)

Age, year

<45 224 Reference Reference

45–64 294 0.55 (.31–.99) 0.71 (.37–1.35)

≥65 168 0.16 (.09–.28) 0.19 (.10–.35)

FQ resistance 121 0.64 (.40–1.03) 0.49 (.29–.85)

Cancer 41 0.12 (.06–.23) 0.11 (.05–.24)

Chronic kidney disease 46 0.25 (.14–.47) 0.28 (.14–.55)
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Success Death Failure Lost to follow up

Ming-Chih Yu. Clin Infect Dis. 2018 Jul 15; 67(2): 202–210.

82.4
%



Summary

• We successfully supported MDR-TB patients in safely and 
effectively completing anti-TB treatment with these strategies:

1. Comprehensive team care in the community.

2. Active monitoring and management of treatment-associated 
adverse events.

3. Individualized, precise dosing to minimize toxicity and ensure 
treatment efficacy.
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