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Executive summary 

Taiwan has a strong national program for the treatment, prevention, and control of 
tuberculosis (TB) which is still the number one infectious cause of death in Taiwan. 
Combined with economic and demographic changes in the population, the activities within 
the national TB program, including the ―Halving TB in 10 Years Program, 2005–2016,‖ are 
resulting in a sustained decrease in TB incidence in all parts of the Taiwanese population. A 
continuation of the present trends will not achieve the target of halving the TB incidence 
rates from 2005 to 2016, but the trends are coming quite close to achieving that target. 
 
Recommendations have been made, based on an external review by an independent 
international team, which will contribute to a further strengthening of the program and will 
also enable some increased efficiencies in the use of resources. The recommendations 
should be adapted to meet the needs of Taiwan: Taiwan’s excellent data collection systems, 
surveillance activities, mycobacteriology laboratories, and epidemiologic research should 
be used to guide the customization and implementation of the recommendations. Key 
recommendations include: 

 Strengthen adherence to national guidance on the treatment of TB. 

 Increase the use of testing for latent TB infection, which includes the use of 
interferon-γ release assays (IGRAs) for contacts of TB, with chest radiography 
reserved for those with positive results or symptoms in most circumstances. 

 Reduce the use of routine chest radiographic screening, including in the follow up of 
patients who have completed treatment. 

 Maintain the investment in laboratory systems to ensure a high level of service and 
contribution to the care of patients. 

 Increase the age for the treatment of latent TB infection in conjunction with IGRA 
testing of contacts, to further reduce the incidence of TB. 

 Screen students from high incidence countries for TB and include international 
migrant workers in the national TB statistics. 

 Increase the use of intermittent treatment regimens in the treatment of TB disease 
and latent TB infection in order to reduce the work burden of direct observation. 

 Strengthen systems for infection control for congregate settings which include 
residents who are at high risk of TB. 

 Study the dynamics of TB transmission in the population and high-risk subgroups of 
the population by combining the results from genotyping and epidemiologic 
investigations. 

 Increase the evaluation of the specific components of the ―Halving TB‖ plan by using 
collated local and national data and operational research. 

 
The approach to the treatment, prevention, and control of TB in Taiwan provides a model 
for other countries in the region. The combination of adequate resources, political will, and 
a strong national program, and an expert and enthusiastic workforce, are critical factors in 
the success of the national TB program. This combination must be sustained and 
strengthened to maintain progress in the control of TB.  
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Introduction  

At the invitation of Taiwan Center for Disease Control (TCDC), an independent international 
panel reviewed the Taiwan national TB program and the plan to halve the incidence of TB 
in ten years (―Halving TB in 10 Years Program in Taiwan 2006–2015‖). The outcome of the 
review is also intended to inform the development of a prospective scheme for the next ten 
year national TB control program to be implemented in 2016–2025.  
 
The panel, which included experts in the field of TB from the United States, Singapore, 
Japan, and the United Kingdom, carried out the review over six days in February–March 
2013. The panel heard presentations on the occurrence of TB and its prevention and 
control in Taiwan from national specialists from TCDC, hospital clinicians, and local 
community based TB workers. In addition, the panel visited hospitals, TB laboratories, 
branch offices of TCDC, and local health centers as well as accompanied program workers 
in the observation of patients receiving TB treatment. Additional information was made 
available to the panel on request. 
 
Although TB remains the number one infectious  cause of death, TB incidence rates have 
been declining in Taiwan in recent years in all age groups and in all parts of the country. 
Over the same period, the standard of living of the population in Taiwan has improved 
rapidly as measured by gross domestic product which has risen to US$20,000 per capita in 
2011. The panel recognized that the decline in TB observed during this period was probably 
resulting from the demographic changes and the improvement of living standards generally 
in the Taiwanese population, as well as the impact of treatment of patients with TB and the 
wider TB control program. The panel was asked to recommend potential ways to accelerate 
the decline in rates of TB which, despite the current declining trend, will not reach half of the 
2006 levels by 2015. While many of the recommendations of the panel will contribute to a 
further decline in TB rates, none are thought likely to lead to such a substantial acceleration 
of the decline that the target of half the 2006 rate will be achieved by 2015. Many of the 
recommendations, however, are intended to provide ways to improve resource allocation 
and increase the efficiency of the current program. 
 
The panel was extremely impressed by the strength of the Taiwanese national TB program 
and its commitment to collecting and using evidence for selecting the best practices for 
Taiwan. The program appears to have strong national and local political support. The 
national program is guided by a strategy with guidelines for clinicians, laboratorians, and 
public health workers. The system of national health insurance and coverage from central 
funds for other co-payments for most patients with TB means that ability to pay is not a 
barrier to effective TB treatment. The national program provides social support, where this 
is needed, to patients on TB treatment. The system of ―no reimbursement without 
notification‖ has ensured that almost all patients with TB enter the national system with 
case information being collated in an excellent national web-based surveillance system. 
The review panel met staff of the national program who were all well informed about TB and 
their role and who were enthusiastic and diligent in their work. 
 
Such are the strengths of the national TB program in Taiwan that the panel considers that it 
could be a model for other programs in the region. An indication of the strength of the 
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program is the willingness of the Taiwanese authorities to open up the national program to 
external international review and scrutiny.  
 
This report is divided into sections reflecting key issues in the prevention and control of TB 
in Taiwan. Each section includes recommendations for operational strengthening of the 
system and recommendations for related research. The recommendations are collected 
together into a summary at the end of the report. 
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Epidemiology  

The epidemiology of TB in Taiwan today reflects historical and demographic changes in the 
population over the past century. These include— (1) rapid economic development since 
the early 1970s, (2) immigration from mainland China in 1949 and from Japan prior to 1945, 
(3) disparities between the immigrant groups and their offspring born and raised in Taiwan, 
(4) high rates of TB in the aboriginal population groups of the island, (5) universal access to 
medical care through National Health Insurance (NHI) with its system of guiding practice 
through reimbursement policies, and (6) adaptation of the WHO-recommended ―DOTS‖ 
strategy. 
 
NHI provides universal access to healthcare services, thus eliminating financial barriers to 
medical and public health services for TB. In 1997, NHI implemented a ―No-
notificationno-reimbursement‖ policy, resulting in near-universal reporting of TB cases. 
After officially adopting the DOTS strategy in 2006, with its highly standardized recording 
and reporting system, surveillance data became even more accurate.  
 
The epidemiology of TB in Taiwan today exemplifies the age-period-cohort effect described 
by Wade Hampton Frost. Age-stratified TB morbidity and mortality over the past decades 
consistently reflect this birth cohort effect. For example, TB incidence in Taiwan among 
those born in 1952 fluctuates with a relatively narrow range of 60–70 cases/100,000 
persons/year and rises to 650–770 among those born in 1922. At present, 52% of Taiwan’s 
TB cases occur in the 10% of the population aged ≥65 years.  
 
For each age range, TB incidence decreases with each calendar year. For example, among 
those aged 65–74 years, it decreased from 292/100,000 in 2002 to 147/100,000 in 2011. 
Among those aged 75–84 years, it decreased from 553/100,000 in 2002 to 340/100,000 in 
2011. Among those aged 0–14 years, reflecting TB transmission in Taiwan after 1997, TB 
incidence decreased from 5/100,000 to 2/100,000 over the same 10 year period. Therefore, 
in the modern era of universal access to healthcare and reliable surveillance data, the main 
determinant of Taiwan’s TB incidence and the decreasing trend in TB incidence is the age 
distribution and origin of different segments of the population, including the year-by-year 
aging and mortality of the elderly population. Taiwan’s rapid economic development since 
the 1970s increased the GDP per capita from <$1000 in 1971 to >$20,000 in 2011. The low 
and diminishing TB burden in those born after 1970 reflects this rapidly increasing standard 
of living.  
 
As a result of these historical, political, and socioeconomic determinants, the number of 
reported TB cases in Taiwan is decreasing at a steady rate of approximately 4% to 5% per 
year. This trajectory will probably continue for the foreseeable future, not quite reaching the 
goal of halving 2006’s TB incidence by 2015, although it will be close. To reach its goal, 
Taiwan would need to double the rate of decrease from 5% per year to 10% per year or the 
annual decrease in case counts from about 650 cases to about 1200 cases per year. It may 
be possible, but it would require substantial changes in TB control policies and practices 
because 10% per year decreases in TB incidence are uncommon, and such a large 
acceleration of the decrease in the burden would be nearly unprecedented.  
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Realistically, primary prevention strategies (e.g., find infectious cases and promptly start 
effective therapy) will not sharply reduce TB incidence in the short term, although such 
measures are the foundation of TB control in the long term. Reaching the target of halving 
incidence would require preventing an additional 2000 TB cases by 2015. One possibility 
would be to provide preventive treatment for greater than 40,000 recently infected 
individuals. These persons have a roughly 5% chance of developing TB with 2 years and 
effective treatment might prevent 2000 cases of TB. However, the feasibility of doing this 
would have to be determined in the context of other TB control priorities.  
 
A better understanding of the epidemiology and transmission of TB can help TB control 
programs focus their efforts onto effective strategies and to evaluate the impact of 
interventions. The panel recommends that TCDC study the dynamics of the TB 
transmission of TB infection in the population and high-risk subgroups of the population by 
combining the results from genotyping and epidemiologic investigations. 
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Case detection and diagnosis  

Passive case detection relies on finding TB patients among symptomatic persons seeking 
healthcare. The DOTS strategy was based originally on passive case detection by sputum-
smear microscopy for acid-fast bacilli (AFB) because it was inexpensive, feasible in low-
income settings, and because it detects the most infectious cases. Because of NHI, the 
infrastructure, the human resources, and the technologically advanced medical care, 
passive case detection is highly developed and effective in Taiwan, although its efficiency 
and expense have room for improvement. In contrast, active case finding requires the 
healthcare system to take the initiative in determining which persons are at high risk of 
developing TB, seeking them out, and evaluating them to diagnose and treat any who have 
active TB disease.  
 
In both strategies, the principal tools for case detection and diagnosis for the individual 
patient are the same: (1) medical history, (2) physical examination, (3) tests for 
immunological sensitization of M. tuberculosis, (4) radiography, (5) microbiology, and (6) 
histopathology.  
 
A 2008 study in Taiwan demonstrated TB treatment was initiated based on radiography 
alone in more than 45% of cases. However, radiographic abnormalities are reported to 
have a sensitivity for TB of 80% to 94% and specificity for TB of 67% to 73%. Given the 
relatively low prevalence of TB in person suspected to have TB, this could lead to 
inappropriate treatment for TB in persons with an abnormal chest radiograph but who do 
not have TB. Furthermore, there is a risk of cancer from exposure to X-ray radiation; 
although small, it increases with the number of chest radiographs. The panel raised 
concerns that Taiwan’s program might rely too much on chest radiography for screening 
and active case finding; for follow-up of patients receiving treatment and after treatment; 
and for those with ongoing risk of developing TB such as healthcare workers and TB 
contacts. 
 
The results from the mycobacteriology laboratory are crucial for current TB control efforts. 
Isolation of M. tuberculosis from patient specimens confirms the TB diagnosis and enables 
testing for drug susceptibility and genotype. For pulmonary TB, the routine specimen is 
spontaneously expectorated sputum. Concerns were discussed that the quality of some 
expectorated sputum specimens were inadequate, particularly those from patients who did 
not have a productive cough. For confirming the diagnosis of pulmonary TB in such 
instances, sputum induction with aerosolized hypertonic saline, a relatively simple, safe, 
and low-cost procedure, may be used to overcome this problem.  
 
In general, in an era of economic constraints, finding and treating more TB cases with less 
effort and lower cost become important considerations. To this end, the panel recommends 
increased used of economic analysis, cost-effectiveness analysis, risk-benefit analysis, and 
decision analysis for developing rational policies, and increased use of social and 
behavioral sciences to promoted the associated behavioral changes among healthcare 
professionals. 
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Laboratory systems  

The standard laboratory services available for the laboratory confirmation of TB include 
AFB-smear microscopy (Ziehl-Neelsen and fluorescent stains), culture on solid 
(Lowenstein-Jensen, LJ) and liquid media (Mycobacterium Growth Indicator Tube, MGIT), 
species identification (immunochromatographic test or molecular test), and first-line drug 
susceptibility testing (agar proportion method). Second-line drug susceptibility testing is 
available for all isolates with rifampin resistance, including multidrug-resistant (MDR) TB 
isolates. 
 
The testing is provided by a network, overseen by the National TB Laboratory, of eight 
contract laboratories (three of which are regional reference laboratories), 24 authorized 
laboratories, and primary laboratories. Primary laboratories collect specimens, do AFB 
smear microscopy, and ship specimens to authorized laboratories. Some primary 
laboratories also do culture. Authorized laboratories do AFB smear microscopy, culture on 
solid and liquid media, species identification, and first-line drug susceptibility testing. Any 
MDR TB isolate is transferred to the National TB Reference Laboratory for second-line drug 
susceptibility testing. In addition to the diagnostic testing, the three regional reference 
laboratories do molecular tests on sputum specimens to detect rifampicin resistance in 
known contacts of MDR TB cases and persons at high risk of MDR TB (relapse or 
treatment failures). The National TB Reference laboratory conducts first-line and second-
line drug susceptibility testing, strain typing (spoligotyping, 15-locus MIRU typing, IS6110 
RFLP) for outbreak investigations, and research. Spoligotyping is also used for the 
differential diagnosis of disease caused by M. bovis, M. bovis BCG, and M. tuberculosis 
strains. 
 
The total estimated laboratory testing in 2011 included 834,000 AFB smears, 827,000 
cultures, 88,000 species identification tests, and 30,000 drug susceptibility tests. In 2011, 
about 9,780 cases were bacteriology confirmed. The authorized TB laboratories do the 
majority of the TB diagnostic testing. Each authorized laboratory has three to five staff 
members assigned to daily work in the laboratory and conducts tests on 30,000 to 45,000 
specimens per year. This is a very large workload, which may be excessive if the large 
workload detracts from the quality of testing. The effect of this large workload on laboratory 
performance and capacity should be reviewed regularly. It may be necessary to establish 
additional authorized laboratories. The program may also consider the feasibility of testing 
fewer specimens per patient. The current Taiwanese standard is three specimens for the 
initial diagnostic testing. The World Health Organization has recommended an algorithm 
that includes testing of only two specimens in programs with quality-assured laboratories. 
The National TB Reference Laboratory estimated that by testing only two instead of three 
specimens, about 4% of TB cases might be missed. On the other hand, reducing the 
workload in high volume laboratories in other countries has shown improvements in case 
detection rates. Any change is testing recommendations must be carefully considered by 
the program, clinicians, laboratorians, and policy makers.  
 
Thirty-one of the thirty-two authorized TB laboratories are accredited by the Taiwan 
Accreditation Foundation or the College of American Pathologists and accreditation of the 
thirty-second laboratory is expected in 2013. This is an outstanding accomplishment and 
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should be of considerable pride to the Taiwanese laboratories and program. The laboratory 
facilities either meet the BSL-3 containment criteria or are BSL-2 facilities with negative 
pressure containment rooms. This is in compliance with the most recent recommendations 
of the World Health Organization for biosafety in the TB laboratory. The eight quality 
indicators monitored by the National TB Reference Laboratory on a per specimen basis 
include smear positive rate, culture positive rate, contamination rate for the first LJ culture, 
specimen transport times, and turnaround times for smear, growth detection on LJ medium, 
identification of Mycobacterium tuberculosis, and drug susceptibility testing.  

 The smear positivity rate is 6.8% overall and the culture positivity rate is 12.3% overall. 
These rates depend not only on laboratory performance but also on the population 
being tested. The positivity rates are stable over time which indicates good quality 
laboratory performance. However, these rates are somewhat less than would be 
expected for testing of symptomatic persons (i.e., typical passive case finding). This 
raises the possibility that specimens are being tested from persons that have a low 
likelihood of having TB. On the other hand, active case finding and intensive contact 
investigations can lead to lower positivity rates. The program should determine the 
underlying reasons for the low positivity rates and evaluate the current 
recommendations for testing to ensure that there is a balance between the need to 
find TB cases and the laboratory capacity to do the testing.  

 The contamination rate for the first LJ culture is about 3% which is very good. It is 
recommended that the program also measure and monitor the contamination rate of 
the MGIT cultures. 

 More than 99% of specimens are received by the contract TB laboratories within the 
targeted 3 days from specimen collection. This is excellent. It is recommended that 
individual laboratories monitor specimen transport times from individual collection 
sites to discover any potential transportation problems. 

 The targeted turnaround time of 24 hours for AFB smear microscopy is met for more 
than 99% of specimens. Laboratories should report turnaround time from receipt of 
specimens to recording of AFB smear results. To provide a realistic performance 
measure, it is often necessary to separate turnaround times for specimens received 
from Monday through Thursday from those that are received on Friday afternoon but 
not tested until the next work day (Monday).  

 The targeted turnaround time of 21 days for the detection of growth was met for only 
about 60% of the specimens submitted to the contract laboratories. This turnaround 
time is for detection of growth on LJ. The program should confirm that the laboratories 
are reporting the time to detection of growth and not the time to detection of M. 
tuberculosis (growth plus species identification). If only the latter is easily reported, the 
program should consider changing the performance indicator to 28 days for growth 
detection and species identification. It is also recommended that the program monitor 
the turnaround time for growth detection or growth detection plus identification in liquid 
culture (MGIT). 

 The targeted turnaround time (28 days) for drug susceptibility testing is being met for 
about 90% of isolates. This is acceptable performance for the agar proportion method. 
If drug susceptibility testing is done using MGIT, that turnaround time should be 
monitored separately.  

 It was noted that the non-contract laboratories performed a little less well than the 
contract laboratories. It is recommended that the program continue efforts to bring the 
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performance of the non-contract laboratories to the same level as the contract 
laboratories. 

 
Overall, the performance indicators provide a good assessment of laboratory performance. 
One additional performance indicator to monitor is the percentage of AFB-smear positive 
initial diagnostic specimens that yield positive cultures for any mycobacteria (target >95%). 
This indicator monitors the performance of the liquification and decontamination process 
and is useful for interpreting the culture-contamination rates. The program may also 
consider setting the performance targets the indicators for the growth based indicators as 
turnaround times for 90% of strains. This is because there are strains of M. tuberculosis 
that grow more slowly than the average M. tuberculosis strain. This is often the situation 
with MDR TB strains.  
 
The high quality of the work in the laboratory results from a comprehensive training and 
quality assessment program. The regional reference laboratories provide training and 
external quality assessment for AFB-smear microscopy. The National TB Reference 
laboratory provides training and external quality assessments programs for culture, 
identification, and drug susceptibility testing. The quality assurance program is time-
consuming and labor intensive. Sufficient resources must be allocated to the quality 
assurance program to maintain the excellent performance of the Taiwanese TB laboratories. 
 
The current testing algorithm is to (1) process specimens (liquification, decontamination, 
and concentration), (2) perform AFB smear microscopy and inoculate cultures from the 
concentrated sample, (3) identify the species of any growth observed in the cultures, (4) 
conduct first-line drug susceptibility for all M. tuberculosis isolates, and (5) conduct second-
line drug susceptibility testing for all rifampicin-resistant isolates. This is a good algorithm 
for susceptible isolates. To improve the testing algorithm, it is recommended that— 

 Second-line drug susceptibility testing be conducted for all rifampicin-resistant isolates, 
not just MDR TB strains. This is because there appears to be an unusually large rate 
of rifampicin-resistant isolates that are not MDR TB isolates, and treatment of 
rifampicin-resistant TB is more difficult than treatment of susceptible TB.  

 A role for molecular diagnostic tests in the detection of TB and the detection of 
rifampicin resistance should be explored. Molecular diagnostic testing has great 
potential to improve the prompt detection of TB and drug-resistant TB and initiation of 
effective therapy. The TB laboratories in Taiwan are well prepared to take advantage 
of recent advances in molecular diagnostic testing. The program and laboratory 
should evaluate the potential use of molecular diagnostics in Taiwan. Given the 
excellent specimen transport system, a centralized or regionalized high-throughput 
molecular testing approach may be more cost effective than a decentralized approach 
that relies on expensive tests such as the Cepheid GeneXpert MTB/RIF Assay. 
Operational research to evaluate the cost and performance of such testing algorithms 
is essential to provide the evidence for implementation.  

 Second-line drug susceptibility testing must include testing to at least the injectable 
second-line agents available in Taiwan (capreomycin and kanamycin) and the 
fluoroquinolones used in Taiwan (levofloxacin and moxifloxacin). The national 
laboratory does this routinely, but some variability in this was observed in the regional 
reference laboratories. 
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The laboratory confirmation of tuberculosis is complicated by the high frequency of non-
tuberculosis mycobacteria found in sputum specimens. It is thought that up to half of AFB-
positive or mycobacterial culture-positive samples are positive because of the presence of 
non-tuberculosis mycobacteria. At the National Taiwan University Hospital, the non-
tuberculosis mycobacteria accounted for about 70% of the mycobacteria-positive 
specimens. Thus, it is important that the laboratory should rapidly identify the species of 
Mycobacterium that is present in a sample to guide treatment decision. For AFB-smear 
positive samples, a molecular diagnostic test may be the most efficient way to detect the 
presence of M. tuberculosis and allow prompt initiation of therapy. The frequency of NTM 
warrants investigation. Studies should be done to determine the characteristics of patients 
with NTM, clinical significance of NTM-positive cultures, and potential impact of NTM 
detection on TB diagnosis (e.g., mixed infections). 
 
The electronic laboratory information systems in the contract laboratories and National 
Reference Laboratory are outstanding and provide much useful information. The program is 
encouraged to expand this laboratory information and reporting system to as many of the 
authorized laboratories as possible. The use of the laboratory information system may 
provide an opportunity for the laboratory to facilitate reporting of the isolation of M. 
tuberculosis to the clinician and TB control program. 
 
The National TB Laboratory plays a strong leadership role for the TB Laboratory Network 
through its testing activities, quality assurance activities, and research. Adequate resources 
must be provided to the National TB Reference Laboratory to maintain and strengthen its 
leadership. The program and laboratory should work together to develop a research 
program for the laboratory that builds the evidence needed for national recommendations 
and policy. This could include evaluation of the performance and costs of different testing 
algorithms and of new diagnostic tests, characterization of new molecular tests and testing 
approaches (e.g., centralized sequencing for drug resistant strains), and molecular 
epidemiology studies. 
 
Understanding the molecular epidemiology of TB is essential to guide TB control efforts to 
prevent transmission. The National Laboratory currently has the capability to conduct typing 
of M. tuberculosis strains, although they do not have adequate resources to conduct large-
scale molecular epidemiology projects. The current strain-typing capacity must be 
increased to accommodate TB outbreak investigations and molecular epidemiology. The 
program and laboratory should work together to develop studies to define the molecular 
epidemiology of TB in the general population and high risk populations. In particular, is 
there transmission from the elderly to children, from elderly persons to elderly persons, from 
foreign workers to Taiwan residents, and among aboriginal people?  
 
Current strain typing methods include spoligotyping, 15-locus MIRU, and IS6110 RFLP. 
Given the large proportion of Beijing-family strains in Taiwan, the laboratory should 
consider using 24-locus or 27-locus MIRU typing for better discrimination of Beijing-family 
strains. The use of strain typing for the differential diagnosis of M. bovis BCG in about 30 
extrapulmonary TB cases in children less than 5 years old per year is useful. On the other 
hand, given the low frequency of M. bovis TB (i.e., 0.4% of cases overall), spoligotyping to 
differentiate M. bovis and M. tuberculosis should be reserved for specific epidemiologic 
investigations. 
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Management of TB cases  

The clinical care of patients with TB in Taiwan is directed by a physician, usually based in 
hospital, in tandem with local public health systems for delivering and monitoring outpatient 
care. National clinical treatment guidance is provided by TCDC and adheres to evidence-
based internationally accepted recommendations on the treatment of TB. Successful 
outcome of treatment is reported in a very high proportion of patients treated, which 
suggests that clinical management is highly effective (see below).  
 
Physicians are encouraged to follow the national guidance but are not obliged to do so. 
Variation from the standard guidance was observed frequently by the panel: examples 
included extension of the 2-month initial phase to 3 or more months, extension of the total 
length of treatment from 6 months to 9 or more months and frequent deviation from the 
standard combination of drugs recommended. A survey of in-hospital therapy was reported 
in which 28% of patients received ―non-standardized regimen in combination,‖ 32% of 
patients received ―inadequate/over dosage,‖ and 19% of patients received treatment with 
―inappropriate frequency.‖ At 12 months after commencement of treatment, the outcome of 
treatment could not be evaluated in 4% to 5% of cases, and, in most of these instances, the 
problem was reported to be that the patients were still receiving treatment. 
 
The panel believed that the variation from standard recommended treatment occurred 
much more frequently than could be justified on clinical grounds. International experience 
indicates that consistently good results, including the avoidance of drug-resistant and 
multidrug-resistant TB, are achieved by adherence to standard regimens. In addition, 
standard regimens avoid excessive treatment of patients and related costs. The panel 
recommends that a survey be conducted of all treatment courses implemented, and the 
reasons for variation from national standard regimens, with a view to providing evidence 
about treatment practice. This evidence should be used, in combination with the 
international literature, to place strong pressure on all physicians to adhere to national 
guidance in treating all patients other than when clinical circumstances oblige variation. 
 
At the time of diagnosis, the clinical condition of some patients is poor and they require 
inpatient care. During this period, infection control is considered so as to ensure that 
patients do not to present a threat to other patients, hospital staff, or visitors. The priority is 
to ensure that patients with infectious forms of TB are isolated and that staff, other patients, 
and visitors are protected. This is particularly important for those with pulmonary smear 
positive disease but also for those with pulmonary smear negative disease where potential 
contacts may be vulnerable. Patients with infectious drug-resistant disease are managed in 
negative pressure isolation where this is available. Patients who are not infectious, but need 
hospital care due to their clinical condition, are admitted to general hospital wards. 
 
Patients who are well enough to be managed in their own home should be allowed to go 
home if at all possible. Patients with infectious disease are advised not to return to school 
or work or other equivalent setting until they have completed two weeks of treatment. For 
patients with infectious forms of TB, an assessment should be carried out by the community 
team to determine the appropriateness of care at home. In most instances, where the 
patient is well enough, it should be possible to manage care while the patient is at home 



14 

 

unless there are concerns about compliance with treatment or infection control, especially 
when there are vulnerable contacts in the home from whom the patient cannot be 
separated. The panel found evidence that some clinicians were requiring patients to stay in 
a hospital during the early weeks of their treatment in the belief that this was essential for 
preventing spread of infection in the community. The panel recommends that, where an 
assessment in the community indicates that the patient can be safely managed in the 
community, all patients should be managed at home unless there are overwhelming clinical 
or infection control reasons to do otherwise. 
 
Modern TB therapy is highly effective. With patients for whom cure is documented or with 
patients for whom culture results were negative and treatment was completed, relapse after 
completion of treatment is uncommon. International guidance indicates that patients can be 
safely discharged at the end of treatment having been provided with information about their 
condition and the need to seek medical care early for further assessment if they develop 
symptoms that could be due to TB. The panel saw evidence, however, that patients who 
had successfully completed treatment were often being followed up with repeat chest 
radiography at 6-month and then annual intervals. This is unnecessary and wasteful of 
resources, and it subjects patients to potentially harmful radiation. The panel recommends 
that patients be discharged from follow up at the end of successful treatment and that 
further follow up be reserved for those patients who have had drug resistant disease or 
other complications of their treatment course. 
 
Most patients are enrolled onto directly observed therapy, short course (DOTS), which is 
administered both in hospital and in the community. The quality of DOTS is assessed 
routinely using the proportion of doses actually directly observed. While 84% of DOTS was 
administered to the highest level of quality in 2011 (level A — 70% or more of doses 
witnessed in the intensive phase, 60% or more in the continuation phase), 16% of patients 
were administered directly observed therapy to a lower standard. The panel recommends 
that every effort be made to increase the proportion of patients treated with the highest 
standard of DOTS in the intensive phase and that similarly high levels of supervision be 
achieved in the continuation phase for patients with any kind of complication of treatment or 
in whom problems with compliance are anticipated or observed. 
 
Treatment in the continuation phase currently employs daily dosing regimens. The panel 
recommends the investigation of the use of intermittent regimens in the continuation phase 
which could considerably reduce the burden of observation in DOTS for the health team. A 
similar issue applies to the application of directly observed preventive treatment which is 
currently administered daily. The panel recommends the exploration of intermittent 
treatment for latent infection such as nine months of isoniazid twice a week. However, the 
panel notes that international experience has shown that patients who have HIV infection 
and extensive pulmonary TB disease should receive daily regimens throughout the course 
of treatment — this re-enforces the need to know the HIV-infection status of all TB patients. 
 
Direct observation of receipt of every dose of treatment is labor intensive. This remains 
essential for treatment of disease during the intensive phase and for patients with 
complications of treatment or problems with compliance. For many patients, however, 
during the continuation phase of treatment of active disease, and for many patients taking 
treatment for latent infection, observation of treatment may be achieved to an adequate 
level without direct observation on site and still achieve effective treatment. Taiwan has 
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recently been investigating the use of electronic forms of treatment observation which is 
reported to be particularly acceptable to a younger generation of IT-familiar patients. The 
panel recommends that further study be carried out to evaluate methods to achieve remote 
observation of treatment (of disease and latent infection) using electronic methods while 
ensuring that overall effectiveness of treatment is not allowed to decline. Caution should be 
exercised, however, to ensure that direct observation of treatment is continued for all 
patients in the intensive phase and for patients in the continuation phase where there have 
been treatment complications, problems with compliance, or any drug resistance. 
 
The intensive phase of standard treatment with four drugs lasts for 2 months to be followed 
by 4 months of two drugs. Drug susceptibility results should be available by the 2-month 
point and any alteration to treatment initiated on the basis of the results.  
 
Patients with mono-resistance to either isoniazid or rifampicin require a change to the 
standard treatment regimen, and treatment should be managed on the basis of advice from 
the TB laboratory and national and international guidelines. 
 
Patients with multidrug-resistant TB (MDR TB) require both alteration and extension of their 
treatment which should be based on drug susceptibility information. A project to assess the 
application of the WHO DOTS Plus approach in Taiwan (Taiwan MDR TB Consortium, 
TMTC) has recently been carried out and was demonstrated to be highly effective in 
increasing the proportion of patients achieving a successful outcome. The panel 
recommends that this approach be rolled out to include all patients in Taiwan who have 
MDR TB. Information on the regimen used, combined with patient information, drug 
susceptibility pattern, and treatment outcome, should be collected for every case in order to 
monitor the effectiveness of the DOTS Plus program. 
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Outcome of TB treatment  

Information on the outcome of TB treatment in Taiwan is available for the years 2005 to 
2010. Treatment ―success‖ was reported in approximately 70% of patients who started 
treatment during this period. This is lower than the WHO-recommended minimum level of 
87% successful treatment and seems to suggest that the results in Taiwan are suboptimal, 
by international standards, in treating TB patients. The data, however, require further 
scrutiny before any conclusions can sensibly be drawn. For example, treatment failure is 
reported in approximately 3.0% of cases, which suggests that treatment ―success‖ is better 
than reported.  
 
Patients older than age 65 years account for approximately half of all TB patients in Taiwan 
but only one tenth of the population. This contrasts with the pattern of TB incidence in the 
majority of countries around the world where a greater proportion of TB cases occur in 
young adults. The rates in each population segment, age 65–74 years, age 75–84 years, 
and age older than 85 years, are progressively larger. The likelihood of dying having been 
diagnosed with TB increases very substantially in older patients: only 3.8% of those 
younger than 50 years in 2010 died whereas 25.9% of those older than 50 years died. 
About a quarter of those dying after the diagnosis of TB were reported to have died before 
treatment commenced. Many of those dying while still receiving treatment were reported to 
have died as a result of other conditions rather than from TB itself. 
 
In approximately 5% of TB cases in Taiwan, the outcome of treatment cannot be evaluated 
at 12 months and this is usually because the patient is still receiving treatment. The panel 
was concerned that in some instances this was because the treatment has been altered 
from the standard recommended regimen without adequate reason. Less than 2% of 
patients are reported to default from treatment which is a low rate. A very small number of 
patients are transferred to other countries so that their outcome cannot be determined. 
 
In the light of this more complete understanding of the facts behind the statistics of 
treatment outcome, the panel believes that Taiwan achieves a high level of successful 
treatment completion in those patients where treatment completion is feasible. Monitoring of 
treatment completion should be continued. The panel recommends that more detailed 
investigation be carried out into the causes of death in those dying while on TB treatment, 
and in those dying before TB treatment starts, to determine how many deaths are 
preventable. 
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Contact Investigations  

Per current national policies, contact investigations are initiated for all TB cases, regardless 
of sputum-AFB-microscopy and culture status. Contact investigations are done around both 
pulmonary cases and extrapulmonary cases without evidence of pulmonary disease.  

 Chest radiography is done for all contacts at the start of the investigation. 

 Contact investigations are done around extrapulmonary TB index cases to find the 
source of infection and co-prevalent cases.  

 For index cases of pulmonary TB, the types of tests for the contact investigations 
depend on the (1) the AFB results from sputum-smear microscopy and culture for 
the index case, (2) the presence of a pulmonary cavity in the index case, and (3) the 
age of the contacts. 

 For index cases with AFB seen on sputum-smear microscopy, 

 For contacts age 25 years and younger, chest radiography and a 
tuberculin skin test. The chest radiograph is done at the start of the 
investigation, but the skin test is delayed until at least 1 month after the 
end of the exposure period, in allowance for the latency of delayed-
type hypersensitivity. This is true for all groups of contacts who are 
tested with tuberculin. 

 For contacts age 25 years and older, chest radiography but not a skin 
test. 

 For index cases with negative results from sputum-smear microscopy but a 
positive culture result or a pulmonary cavity (but not necessarily both), 

 For contacts age younger than 13 years, chest radiography and a skin 
test. 

 For contacts age 13 years and older, chest radiography but not a skin 
test. 

 Chest radiography is repeated at 12 months, for— 

 Contacts who are younger than 13 years, if the skin test result was 
positive but preventive therapy was not taken. 

 Contacts who are age 13 years and older, all contacts unless TB was 
diagnosed from first-round evaluation or in the interim.  

 
The average number of contacts per index TB case was 8.1 in 2011. This means more than 
102,000 contacts for the 12,634 cases that year. 
 
The review panel did not see information about how many contacts younger than age 13 
years are investigated annually. However, for the contacts who were diagnosed with 
positive skin test results (i.e., latent M. tuberculosis infection, LTBI), the results are very 
good. The number started on preventive therapy in this age group was 2,455 (80%) of the 
3,068 who were eligible. Of those who started, approximately 90% were treated under 
direct observation (i.e., DOPT). Fully 90% of those who started treatment completed it, 
which is a much better rate than reported from most operational settings worldwide.  
 
The review panel also did not see information about how much chest radiography is being 
done for contacts who were evaluated with radiography only (i.e., without a skin test) and 
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what the yields of these activities were. In 2011, active case finding with chest radiography 
overall found 808 cases (6.4% of the national total of 12,634), and this includes contact 
investigations. Assuming that all 808 cases were detected through contact investigations, 
the case yield would be 0.7% (808/102,335). This yield rate is slightly low: most studies of 
contact investigations have found a rate of 1%–2%. 
 
The review panel also did not see information about how many contact investigations were 
done around extrapulmonary-only index cases or pulmonary cases with negative AFB 
sputum-smear and culture results. These two classes of TB cases are less likely to be 
contagious in comparison to bacteriologically-confirmed pulmonary TB cases, and the 
slightly low yield rate of contact investigations might be explained by the inclusion of 
contacts to non-contagious types of TB. The yields of all kinds of TB contact investigations 
in Taiwan should be compared, for selecting the strategies that are more productive and 
thus more purposeful. 
 
Recommendations: 
Extensive resources are being invested in the many activities that comprise contact 
investigations. Therefore, the yield and costs of contact investigations should be assessed. 
The first area for exploration would be the yield of universal chest radiography for contacts. 
The analysis should focus on these groups: 

 For contacts who were tuberculin skin tested, a comparison of the radiography yield 
in tuberculin reactors and tuberculin non-reactors. 

 Contacts who had only chest radiography (and not skin tests before radiography). 

 Contacts of extrapulmonary-only TB. 

 Contacts of pulmonary TB that was not confirmed by bacteriology. 
In addition, for each group that is subjected to routine repeat chest radiography at 12 
months, the yield should be determined. 

 
If, as anticipated, the yield of chest radiography is low for some of the current activities, the 
panel expects that recommendations similar to the following will be supported by the 
findings: 

 The order of priority for investigating pulmonary TB cases that are confirmed by M. 
tuberculosis cultures should be (1) those with AFB seen on sputum smear 
microscopy and (2) those without AFB on sputum smear microscopy. Culture-
confirmed cases with negative AFB microscopy results but with a pulmonary cavity 
are uncommon: they can be grouped with those having positive microscopy results 
(i.e., higher priority). 

 Laryngeal TB cases should be investigated as higher priority regardless of AFB 
bacteriological findings. 

 Extrapulmonary TB cases should not be investigated except when the index patient is 
a child, and then with the intention only of finding a source of infection for the child. 

 Pulmonary TB cases without bacteriologic confirmation generally should not be 
investigated except when the index patient is a child, and then with the intention only 
of finding a source of infection for the child. 

 Pulmonary TB cases without bacteriologic confirmation can be investigated electively 
if the contacts are especially vulnerable to TB (e.g., childcare pupils, dialysis mates). 

 Expand the testing for LTBI to progressively older age groups. Usage of IGRA 
instead of the skin test will obviate the concerns about segments of the population 
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with multiple BCG dosage, and it will avoid severe tuberculin reactions in persons 
who have had previous positive skin test results. Older age groups (i.e., older than 
the current cut-off age of 25 years) should be included incrementally, as the medical 
community gains experience with patients who could have a greater rate of isoniazid-
associated hepatitis because of age. In anticipation of potential problems, TCDC 
should institute national sentinel surveillance and intense scrutiny for adverse effects.  

 
The panel recommends the following modifications to the contact investigation procedures: 

 Interview all contacts for TB symptoms and pertinent medical history (e.g., diabetes 
mellitus or HIV infection).  

 Consider using IGRA instead of the TST for contact investigations, especially in 
situations where the more accurate identification of LTBI is important, e.g., in 
congregate settings such as prisons, mental institutions and nursing homes.  

 Reserve chest radiography for contacts with TB symptoms or positive results from the 
skin test or IGRA. Cease doing routine repeat chest radiography at 12 months. 

 In select circumstances, such as investigating confirmed outbreaks or evaluating 
contacts who are nonverbal, routine chest radiography can be applied. 

 
Currently, information about symptoms is not captured in the database. It is recommended 
that this information be added to enable future analysis. 
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Latent TB Infection  

As a rule, the tuberculin skin test can be used to screen for LTBI. The reduced specificity of 
the skin test for BCG-vaccinated populations may increase the number of persons with 
false positives who are then subjected to the unnecessary risk of INH-associated hepatitis. 
Setting the skin-test cutoff at 10mm increases the specificity of the test, but at the expense 
of losing sensitivity in comparison to setting a smaller skin-test cutoff. A loss of sensitivity 
will cause some LTBI to be missed, which will lead to otherwise preventable TB cases. 
 
IGRAs may be more useful than the tuberculin skin test in contact investigations, especially 
where BCG vaccination coverage is almost universal and where older segments of the 
population received multiple (i.e., ≥2) BCG doses. (See also above recommendations about 
introducing IGRA testing into contact investigations.) When the result of either the skin test 
or IGRA is positive, the contact should be interviewed about TB symptoms again and a 
chest radiograph should be done to ascertain the absence of TB disease, which defines 
LTBI. 
 
Hepatitis is the major safety concern with the 9-month INH regimen, and a patient-
candidate for this regimen should be assessed for the risk of hepatotoxicity. A history of 
alcohol use, underlying liver conditions, hepatitis B or C viral carriage, and concomitant 
potentially hepatotoxic drugs should be obtained. In those born before 1986 (the year 
universal hepatitis B vaccination at birth began in Taiwan), hepatitis B serology should be 
done. In those who are at risk of hepatitis C (e.g., injection drug users), hepatitis C serology 
should be done.  
 
The optimum methods for monitoring the safety of patients who are taking INH for LTBI is 
not known, and most guidance is based on observational studies and expert opinion. The 
following recommendations are based on common elements in guidelines or standards 
from the National Institute for Health and Clinical Excellence (i.e., NICE), the American 
Thoracic Society, and the Public Health Agency of Canada: 

 Patients who are taking INH should be educated about the warning symptoms of 
hepatitis, and they should be seen monthly by a clinician (beyond the community 
treatment observer) and asked about these symptoms and warned to stop taking INH 
and seek healthcare in the event of these symptoms. The community treatment 
observers also should be trained in how to elicit these symptoms from their patients. 

 Serum transaminase concentrations should be measured for patients who have 
hepatitis symptoms at any moment during treatment. 

 Baseline serum transaminase concentrations should be measured for patients who 

 are older than 35 years 

 have a history of alcohol abuse or liver disease 

 have hepatitis B or C carriage 

 have any other risk so determined by the history (e.g., other medications) 

 Serum transaminase concentrations should be measured at routine intervals only if a 
baseline value was greater than the upper limit of normal or the patient has one of the 
medical risks for liver injury. 
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Currently, INH preventive therapy is given daily for 9 months under direct observation (i.e., 
DOPT). Although the quality of DOT for TB cases is satisfactory as judged by the 
categories A, B and C performance indicators, there is room for improvement because the 
definition thresholds for the indicator categories are relatively lenient. Resources should be 
focused on improving performance for TB case DOT before focusing on DOPT. 
 
Recommendations: 

 The panel proposes using the twice-weekly INH regimen, while closely monitoring 
local experience and national data for this regimen’s safety and efficacy. The twice 
weekly-regimen would reduce the workload for the treatment observers who can then 
devote more time to DOT for TB cases. 

 If direct observation of LTBI treatment (DOPT) remains the standard practice, then the 
use of Rifapentine and INH once weekly for 12 weeks can be considered, but it must 
be emphasized that this regimen should only be given under direct observation and 
when active disease has been diligently excluded. This regimen should not be 
adopted for widespread use until pilot projects in Taiwan have demonstrated its safety 
and feasibility. Currently, the usage of the INH-Rifapentine regimen is widespread only 
in the United States, and the experience with this regimen there should be tracked for 
the early indications of safety and feasibility in public health programs. 
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BCG vaccination  

BCG vaccination is routine for all newly born infants in Taiwan. Babies are vaccinated soon 
after birth using the intradermal method with a vaccine manufactured in Taiwan using the 
Tokyo172 strain. The vaccine coverage was as high as 98% during the past several years. 
In order to monitor for adverse reactions associated with BCG vaccination, the Taiwan 
program has established a good surveillance system for BCG vaccine injury. This system is 
supported by the molecular epidemiology investigations to show whether isolates from a 
patient with extrapulmonary tuberculosis are M. bovis BCG. 
 
Recommendations: 

 In view of the high incidence rate of TB in Taiwan overall, the benefit from the current 
BCG vaccination program to infants is clear, and therefore the program should be 
maintained with a high coverage and technical level and with safety consideration on 
adverse reactions.  

 The quality of vaccine and vaccination technique should be regularly assessed with 
post-vaccination tuberculin skin test using a sampling strategy. 

 Trends of TB incidence and vaccine adverse reactions should be monitored carefully, 
in order to allow discussions on the balance of benefit and cost/risk of BCG 
vaccination, for the future modification of the policy, such as discontinuation or 
targeted vaccination to selected groups or areas.  
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High Risk Populations  

Certain subgroups of Taiwan’s population have higher TB incidence rates or are more 
vulnerable to TB and merit specific consideration, including the aboriginal peoples, persons 
from specific geographic regions, the elderly, HIV-infected persons, persons living in 
nursing homes and psychiatric hospitals, and persons from high-incidence countries, for 
example, Indonesia. 
 
Taiwan controls TB among guest worker immigrants from high-incidence countries by 
systematic chest radiography that is tied to remaining documented for legal status in the 
country. On the other hand, the panel was informed of several apparent outbreaks or 
pseudo-outbreaks of TB in universities involving students from other countries. The panel 
recommends that students who come from other countries to study in Taiwan’s schools, 
colleges, and universities be screened for TB, but the epidemiology of TB in these students 
should be studied for designing efficient screening activities, and the frequency and the 
methods of screening should be evaluated with data showing the productivity and efficiency. 
(See other recommendations about curtailing the present, extensive usage of chest 
radiography.) 
 
HIV infection is relatively uncommon in Taiwan. Less than1% of all TB patients are 
coinfected with HIV. However, the HIV situation should not be regarded as static, and 
among TB patients aged 15–54 years the prevalence of HIV infection already ranges from 
2.0% to 5.2% for males and 1.1% to 3.0% for females. Because of a reluctance to broach 
the subject of HIV testing, physicians are hesitant to test all TB patients for HIV infection, 
which hinders their ability to care for TB patients co-infected with HIV. In contrast, screening 
HIV-infected persons for TB is standard practice. Effective antiretroviral treatment and other 
medical services are available to all HIV-infected persons through NHI. HIV testing all TB 
patients is recognized globally as a standard of practice. The panel recommends that 
Taiwan moves rapidly towards testing all TB patients for HIV, just as all HIV patients should 
be evaluated for TB. Effective behavioral interventions have been developed in many 
countries and cultures to assist physicians and other healthcare providers learn to speak 
with their patients about getting tested for HIV. 
 
Taiwan’s aboriginal population comprises 2.3% of the total population (approximately 
528,000 persons), including 25%–35% (approx. 170,000 persons) of the population of two 
mountainous and relatively rural counties on Taiwan’s east coast, Hualien and Taitung. This 
region is home to many of Taiwan’s aboriginal peoples, and the TB burden is affecting them 
disproportionately more. The high incidence rate of TB in these groups has led to extensive 
use of radiographic screening to detect TB disease. From general experience globally, 
mass radiography for active case finding has been shown to have little effect on a 
population’s TB incidence. As noted in several sections of this report, the panel is 
concerned about too much reliance on chest radiography, especially for screening and 
active case finding. The combination of IGRA testing to indicate infected persons followed 
by chest radiography may reduce the reliance on radiography and improve the accuracy 
and economy of case detection. 
 



24 

 

Although international evidence of the TB risk conferred by diabetes mellitus is now 
undeniable, the epidemiological studies of the TB-diabetes association in Taiwan show 
inconclusive results. Nonetheless, diabetes probably is contributing to TB incidence in 
Taiwan in some regions or population segments, such as the aboriginal tribes of the 
mountainous regions, and diabetes complicates the treatment of TB. Similarly, the roles of 
chronic renal failure and other diseases are unclear in Taiwan. The options would be to 
continue studying the epidemiology of these intersecting problems or to apply international 
guidance to decisions about Taiwan’s strategies for TB prevention. 
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Outbreak investigations and infection control in congregate settings  

Per Taiwan national policy, a suspected cluster is defined as at least two cases connected 
to the same institution within one year, with proximity or a relationship creating the 
likelihood of exposure. The cluster is designated as ―possible‖ by an advisory committee if 
genotypes of the M. tuberculosis isolates are not available, and it is designated as 
―confirmed‖ if the cases are linked by genotypes. In the period 2011–2012, TCDC received 
reports of 150 suspected outbreaks. The detection of outbreaks has relied on the TCDC 
branch office or the local health bureau finding a matching institutional address or a similar 
patient type (e.g., long-term care). Recently, an outbreak also can be uncovered by an 
automatic sentinel-surveillance alarm called ―contact becomes a case,‖ which is triggered 
when a patient who has been registered in the national data as a TB contact subsequently 
is reported as having a TB case. 
 
The public health nurse (PHN) is dispatched to the setting to re-interview the patients about 
the exposure linkages, and this phase is to be completed within 10 days of detecting a 
suspected outbreak. The TCDC branch office instructs the health bureau to initiate 
genotyping of the M. tuberculosis isolates if the PHN believes that transmission was 
possible, but the genotyping is done in most instances anyway. The TCDC branch office 
reports suspected outbreaks to the Third Division of TCDC. 
 
The PHN collects information in a standardized national format, which becomes part of the 
information put before a local advisory committee. A pulmonologist and an infectious 
diseases specialist are invited as advisory committee members to guide the interventions. 
The committee recommends a plan, such as the priorities for the investigation, the scope of 
the investigation, what additional information should be collected by the PHN, and how 
many persons will be included for skin tests or possibly IGRAs. All persons who are listed 
as contacts are evaluated with chest radiography, regardless of whether the situation is 
designated as an outbreak. The advisory committee monitors the findings from the ongoing 
investigation and continues to influence the process, including whether genotyping is done. 
 
The subsequent actions depend on genotype results. For outbreak investigations, 
genotyping includes spoligotype, MIRU15, and RFLP. For non-matching patterns, contact 
tracing remains routine, as per standard national policy for contact investigations. Any 
infection control problems that were noted coincidentally are reported to the advisory 
committee, and further assessments will clarify the problems. Most responsibility for 
changes rests on the institution. TCDC will pay for skin testing if it is recommended. Any 
additional chest radiography will be funded by either NHI or the institution. The costs for 
environmental or administrative changes are borne by the institution. 
 
If genotypes match, TCDC designates the cluster as a confirmed outbreak. For long-term 
care settings, the major approaches are to assess the indoor environment and to increase 
the frequency of symptom screening and chest radiography. By policy since late 2012, the 
contacts undergo chest radiography every 6 months for 2 years after finding the last case. 
Not necessarily everyone in the institution is included, depending on the findings of the 
contact investigation. The healthcare workers maintain an annual schedule for radiography, 
unless the TB exposure has exceeded the national threshold of 40 hours (without use of 
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personal respiratory protection), in which instance chest radiography is done every 6 
months for 2 years, the same as it would be for other contacts. 
 
After an outbreak is confirmed at a school, the major change is to increase of emphasis on 
tests and treatment for LTBI. For contacts younger than age 13 years, tuberculin testing will 
have been done regardless of the index patient, as per guidelines for routine contact 
investigation. For contacts ages 13 through 25 years, tuberculin testing will be done only 
after exposure to sputum-microscopy-positive index patients unless the event is a 
confirmed outbreak, in which instance, the contacts in the 13–25 age group will be tested 
and treatment will be offered to the infected subjects. However, the decisions about 
additional tests and treatment are guided by the advisory committees—some clinicians are 
reluctant to administer INH monotherapy because of anecdotes of treatment-associated 
adverse effects. 
 
Three outbreak investigations were presented to the review panel: one in a 658-bed 
veterans’ long-term care and psychiatric hospital in Tainan, one in a 4,000-bed long-term 
psychiatric hospital in Hualien, and one in a university in Taipei. In both of the healthcare-
associated outbreaks, most of the residents and the TB patients were elderly. In the 
outbreak at Tainan, 48 cases (33 in long-term care patients, 14 in psychiatric patients, and 
1 in a healthcare worker) were included, 2010–2012, with four genotype clusters, the 
largest cluster with 13 cases. In the outbreak at Hualien, 62 cases were included, with 51 
culture confirmed, 2009–2012, and 20 of the M. tuberculosis isolates were grouped into five 
clusters, with 7 isolates/cases in the largest cluster. In the outbreak at Taipei, 24 cases 
among 892 students at a large urban university were included, with 11 of 20 isolates/cases 
falling into one genotype cluster. In each outbreak, the public health response was focused 
on either environmental controls or activities for case finding. The university outbreak also 
included some testing for latent M. tuberculosis infection with subsequent treatment. Some 
of the students who had TB were from overseas, but the contribution to this case cluster 
was not discussed during the review. 
 
TCDC first published TB infection control guidance for healthcare settings in 2003, with 
subsequent updates. The contents include early case detection, environmental controls, 
administrative controls, and personal protection for healthcare workers. TCDC and the 
Ministry of Labor jointly published engineering guidance for infection control. The content of 
these two sets of guidance was not reviewed during this visit except for selected sections, 
and the infection control practices in healthcare settings were not systematically assessed. 
The review team visited the Chest Hospital in Tainan, Department of Health, Tainan, and 
toured the 51-bed airborne-infection isolation unit and noted that negative pressure was 
correctly maintained for the patient rooms, but half of the rooms lacked antechambers, 
which could be reducing the effectiveness of the environmental controls. The other infection 
control activities at this hospital were proficient. The team also visited the 11-bed airborne-
infection isolation unit in Wanfang Hospital in Taipei City and observed it to be proficient, in 
terms of administrative and environmental controls. Practices for personal protection and 
visitors were not assessed. 
 
Healthcare workers at inpatient care settings undergo chest radiography annually, as a 
requirement for institutional accreditation. The yield has not been determined. Surveillance 
for latent infection, for example, annual testing with IGRA, is not done. 
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Concluding observations: 

 The events that were described as outbreaks seem to have been a mixture of cases 
from recent transmission, prevalent cases, and possibly unrecognized multi-event 
recent institutional transmission. Some clusters might have matching genotype 
patterns because of background prevalence of certain strains, and the current 
methods do not allow an assessment. 

 Without question, M. tuberculosis is being transmitted in some large institutions in 
Taiwan, and the circumstances at these institutions are conducive to transmission: 

 A large underlying TB prevalence rate in several types of institutional 
populations. 

 The tendency toward late TB diagnosis in elderly patients who in addition have a 
large incidence rate. 

 The proximity and the extended contact with source cases in institutions. 

 At least in some institutions, insufficient ventilation.  

 The relative contribution of institutional transmission to the national TB burden is 
unknown, and measuring this relative contribution is important for deciding resource 
allocation. 

 TCDC monitors the compliance with the annual chest radiography of healthcare 
workers, but the yield and the effectiveness of annual chest radiography has not been 
determined nationally. 

 The sentinel-surveillance alarm called ―contact becomes a case‖ creates the 
opportunity for investigating outbreaks outside of institutional settings: this could be 
especially important in mountainous regions (i.e., Hualien County and Taitung County) 
where the epidemiological profile is suggestive of recent transmission to younger 
segments of the population. 

 
Recommendations: 

 The relative contribution of institutional transmission to the national burden should be 
measured by a combination of systematic genotype studies and epidemiological 
models. 

 If the fractional contribution of transmission in healthcare is determined to be 
sufficiently large, TCDC should undertake a campaign for reducing the size and 
frequency of outbreaks: 

 Ongoing education of healthcare workers on approaches for earlier TB diagnosis. 

 Assessment of time-to-diagnosis in institutional settings, for usage in quality 
improvement. 

 Periodic (e.g., biannual) review of national guidelines for healthcare TB infection 
control.  

 Nationwide improvement of adherence to guidelines on administrative and 
environmental controls for preventing transmission, for example, the inclusion of 
a single antechamber in each airborne-infection isolation room. 

 Consideration of more intensive standard environmental control measures, such 
as portable ultraviolet air purifiers, in settings with patient populations having 
high TB incidence rates, for example, veterans’ hospitals, but especially in 
settings where TB outbreaks already have been confirmed. 

 TCDC and collaborating agencies should determine the need for adopting more 
intensive administrative and environmental controls in settings besides healthcare 
institutions, on an institution-by-institution basis, depending on the demonstration of 
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transmission or the high risk that would be predicted by the nature of the institutional 
population, for example, psychiatric patients. 

 Students from overseas could be required to undergo TB screening on entry to 
Taiwan; the testing methods could include chest radiography or IGRA, and the 
productivity and efficiency of these screening activities should be assessed by 
collecting data on the results and analyzing the yields. 

 Other institutions, such as homeless shelters or dormitories for foreign workers, 
might need improvements in routine environmental controls. 

 The Taiwan national TB program, led by TCDC, should move toward IGRAs instead 
of, or in addition to, tuberculin skin tests, and subsequently new emphasis on 
treating contacts with latent infection, beyond the current age limitations. TCDC 
should institute national sentinel surveillance and intense scrutiny for adverse effects, 
in order to immediately detect any serious problems associated with treatment of 
latent infection. (See also sections on contact investigations and LTBI.) 

 The utility of annual chest radiography for occupational screening of healthcare 
workers should be determined, as one part of a larger strategy of reassessing the 
systematic routine radiology. 

 Community (i.e., non-institutional) outbreaks should be studied, starting with the 
―contact becomes a case‖ alarm system, epidemiology, and focal studies of M. 
tuberculosis genotyping. These findings should be generalized to TB control practices 
for contact investigations. 
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Surveillance and Data Management   

Overall, the data management system is well designed, it is linked with relevant health-
related databases, and it facilitates high quality surveillance by the Taiwan national TB 
program.  
 
The current web-based system introduced in 2001 is a comprehensive TB database that 
includes records of patients’ history, clinical findings, and progress, and details of patient’s 
contacts. The initial report of a new patient from a diagnosing doctor can be obtained either 
with a mailed or faxed report form or through the TCDC web-based Communicable Disease 
Reporting system. Reporting is mandatory, and at the same time, supported by the medical 
fee reimbursement in the NHI system to which the reporting is a prerequisite.  
 
The basic key of this system is the personal identification number of the Taiwan nationals. 
This key enables linkage of this system with other related databases such as the Death 
Registry and the NHI database. Also, the system allows laboratorians and hospital staff to 
enter and access results of tests and other patient information.  
 
In addition to the aggregate data outputs such as tables of number of new cases according 
to several background factors for surveillance purpose to be included in the annual report, 
the system automatically produces a series of tables and lists for administrative purposes, 
e.g., patients with drug resistance, patients not receiving DOTS observers visits, etc. Also, 
the system has alert functions to remind workers of the necessary actions. 
 
This is a pioneering example of the comprehensive use of an electronic data system 
integrated into the general health related information system. Furthermore, this system has 
a profound potentiality toward the future, given the progress of electronic information 
system in terms of hardware as well as software, such as combined uses with smart phone. 
 
Recommendations: 

 The high level of security of the data in the system should be maintained.  

 The accuracy and completeness of data, especially those inputted manually by 
workers in the periphery should be evaluated. 

 The use of this information system for epidemiological, microbiological, clinical, and 
operational studies on TB and related factors should be encouraged. 

 In order to avoid errors and to save labor, the use of remote electronic data entry, 
such as with a smart phone, should be explored.  

 The data collection elements should be expanded to enable more efficient contact 
investigations; for example, symptoms of TB during a possible outbreak.  
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Summary of Recommendations 

Epidemiology 

 Study the dynamics of the TB transmission of TB infection in the population and 

high-risk subgroups of the population by combining the results from genotyping and 

epidemiologic investigations. 

 
Case detection and diagnosis 

 The review panel is concerned that Taiwan’s program might rely too heavily on chest 
radiography, especially for screening and active case finding in high risk populations; 
not only for initial thoracic imaging, but also for follow-up of persons receiving 
treatment, after treatment or at with ongoing risk such as healthcare workers and TB 
contacts. 

 For persons unable to produce an adequate expectorated sputum specimen, the use 
of sputum induction or bronchoscopy procedures may be considered. 

 In general, in an era of economic constraints, finding and treating more TB cases with 
less effort and lower cost become important considerations. To this end, the panel 
recommends increased used of efficiency studies, economic analysis, cost-
effectiveness analysis, risk-benefit analysis, and decision analysis for developing 
rational policies, and increased use of social and behavioral sciences to promoted the 
associated behavioral changes among healthcare professionals. 

 
Laboratory systems 

 The very large workload in the authorized TB laboratories should be carefully 
monitored. Adequate resources should be provided to maintain the high level of 
services. Additional laboratories may be need if the workload remains at the current 
level.  

 Adequate resources should be provided to the external quality assessment system.  

 Laboratories should be required to report the recovery of M. tuberculosis isolates to 
the clinician, local TB control officer, and TCDC. In the United States, we have found 
that such a system helps ensure that all TB cases are reported the TB Control 
Program. 

 The use of molecular diagnostic tests to detect TB and rifampicin resistant TB should 
be explored. Operational research to evaluate the performance and implementation of 
molecular tests is needed. 

 Second-line drug susceptibility testing  

 should be conducted for all rifampicin-resistant isolates, not just MDR TB strains. 

 should include testing to at least the injectable second-line agents available in 
Taiwan (i.e., capreomycin and kanamycin) and the fluoroquinolones used in Taiwan 
(i.e., levofloxacin and moxifloxacin). 

 Performance indicators 

 Individual laboratories should monitor specimen transport times from individual 
collection sites to discover any potential transportation problem. 

 Turnaround times for growth detection and contamination rates should be 
monitored for both liquid solid cultures. 
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 The percentage of AFB-smear positive specimens that yield positive cultures 
(target 95%) should be monitored.  

 The program and laboratory should work together to develop studies to define the 
molecular epidemiology of TB in the general population and high risk populations.  

 The laboratory should investigate the utility of 24-locus and 27-locus MIRU typing for 
molecular epidemiology and outbreak investigations. 

 The frequency, clinical significance, and clinical and epidemiologic characteristics of 
patients that produce specimens containing NTM should be investigated. 

 
Management of cases of TB 
The panel recommends — 

 A survey of all treatment courses implemented, and the reasons for variation from 
national standard regimens, with a view to providing evidence about treatment 
practice. This evidence should be used, in combination with the international literature, 
to place strong pressure on all physicians to adhere to national guidance in treating 
all patients other than when clinical circumstances oblige variation. 

 Less reliance on in-hospital care and more case management with patients at home, 
unless there are overwhelming clinical or infection control reasons to do otherwise. 

 The discharge of most patients from follow up at the end of successful treatment. Any 
further follow up after treatment should be reserved for those patients who have had 
drug resistant disease or other complications of their treatment course. 

 A high priority on increasing the proportion of cases treated with the highest standard 
of DOTS in the intensive phase, and similarly high levels of supervision in the 
continuation phase in patients with any kind of complication of treatment or in whom 
problems with compliance are anticipated or observed. 

 The adoption of intermittent regimens in the continuation phase, which could 
considerably reduce the burden of observation in DOTS for the health team.  

 The exploration of intermittent treatment for latent infection such as nine months of 
isoniazid twice a week. 

 Further studies of remote observation of treatment (of disease and latent infection) 
using electronic methods while ensuring that overall effectiveness of treatment is not 
allowed to decline. Caution should be exercised, however, to ensure that direct 
observation of treatment is continued for all patients in the intensive phase and for 
patients in the continuation phase where there have been treatment complications, 
problems with compliance, or drug resistance. 

 The adoption of the Taiwan MDR TB Consortium, TMTC, approach to include all patients 
in Taiwan who have MDR TB. Information on the regimen used, combined with 
patient information, drug susceptibility pattern and treatment outcome, should be 
collected on all cases in order to monitor the effectiveness. 

 
Outcome of TB treatment 

 The panel recommends that more detailed investigation be carried out into the causes 
of death in those dying while on TB treatment, and in those dying before TB treatment 
starts, to determine if an appreciable burden of preventable deaths is occurring. 

 
Contact Investigations 
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The yield and costs of contact investigations should be assessed. The first area for 
exploration would be the yield of universal chest radiography for contacts. The analysis 
should focus on these groups: 

 For contacts who were tuberculin skin tested, a comparison of the radiography yield 
in tuberculin reactors and tuberculin non-reactors. 

 Contacts who had only chest radiography (and not skin tests before radiography). 

 Contacts of extrapulmonary-only TB. 

 Contacts of pulmonary TB that was not confirmed by bacteriology. 
In addition, for each group that is subjected to routine repeat chest radiography at 12 
months, the yield should be determined. 
 
The panel recommends the following on when to initiate contact investigations:  

 The order of priority for investigating pulmonary TB cases that are confirmed by M. 
tuberculosis cultures should be (1) those with AFB seen on sputum smear 
microscopy and (2) those without AFB on sputum smear microscopy. Culture-
confirmed cases with negative AFB microscopy results but with a pulmonary cavity 
are uncommon: they can be grouped with those having positive microscopy results 
(i.e., higher priority). 

 Laryngeal TB cases should be investigated as higher priority regardless of AFB 
bacteriological findings.  

 Extrapulmonary TB cases should not be investigated except when the index patient is 
a child, and then with the intention only of finding a source of infection for the child. 

 Pulmonary TB cases without bacteriologic confirmation generally should not be 
investigated except when the index patient is a child, and then with the intention only 
of finding a source of infection for the child. 

 Pulmonary TB cases without bacteriologic confirmation can be investigated electively 
if the contacts are especially vulnerable to TB (e.g., childcare pupils, dialysis mates). 

 Expand the testing for LTBI to progressively older age groups. Usage of IGRA 
instead of the skin test will obviate the concerns about segments of the population 
with multiple BCG dosage, and it will avoid severe tuberculin reactions in persons 
who have had previous positive skin test results. Older age groups (i.e., older than 
the current cut-off age of 25 years) should be included incrementally, as the medical 
community gains experience with patients who could have a greater rate of isoniazid-
associated hepatitis because of age. In anticipation of potential problems, TCDC 
should institute national sentinel surveillance and intense scrutiny for adverse effects.  

 
The panel also recommends the following modifications to the contact investigation 
procedure:  

 Interview all contacts for TB symptoms and pertinent medical history (e.g., diabetes 
mellitus or HIV infection).. 

 The use of IGRA can be considered. IGRA testing would be especially useful in 
populations where BCG vaccination coverage is almost universal and especially in 
the age groups having multiple (i.e., ≥2) BCG doses. 

 Reserve chest radiography for contacts with TB symptoms or positive results from the 
skin test or IGRA. Cease doing routine repeat chest radiography at 12 months. 

 In select circumstances, such as investigating confirmed outbreaks or evaluating 
contacts who are nonverbal, routine chest radiography can be applied. . 
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Latent TB Infection 

 If INH is used for treating LTBI, the panel proposes using the twice weekly regimen, 
while closely monitoring local experience and national data for the regimen’s safety 
and efficacy. The once-weekly 12-dose INH-Rifapentine regimen should be 
considered, with a cautious, gradual introduction starting with pilot projects. This 
regimen should only be given under DOPT. 

 Patients receiving INH should be seen at least monthly to monitor clinically for side 
effects especially hepatotoxicity and to encourage adherence. 

 Serum transaminase concentrations should be measured if symptoms or signs 
suggest hepatotoxicity at any time during treatment. 

 Serum transaminases need not be measured at regular intervals for most patients. 

 Baseline serum transaminases should be measured for patients who are age 35 years 
and older. 

 Baseline and sequential measurements of serum transaminases should be done when 
there are risk factors present (e.g., alcohol abuse, underlying liver disease, hepatitis B 
or C carriage, concomitant therapy with hepatotoxic drugs or if the baseline 
transaminases are elevated). 

 
BCG vaccination 

 The current BCG vaccination program should be maintained with a high coverage and 
technical level and with safety consideration on adverse reactions.  

 The quality of vaccine and vaccination technique should be regularly assessed with 
post-vaccination tuberculin skin test using a sampling strategy. 

 Trends of incidence of tuberculosis and adverse reactions should be monitored 
carefully, for the future modification of the policy, such as discontinuation or targeted 
vaccination to selected groups or areas.  

 
High Risk Populations 

 The panel recommends that students from other countries who attend Taiwan’s 
schools, colleges, and universities be screened for TB, but the optimal methods and 
schedule of screening should be determined by studying the epidemiology of TB in 
these students and routinely assessing the efficiency and productivity of the 
screening activities.  

 The panel recommends that Taiwan moves rapidly towards testing all TB patients for 
HIV infections, just as all HIV patients should be evaluated for TB. 

 For diabetes and other chronic medical conditions that may increase TB incidence, 
the Taiwan national TB program can consider two courses of action: pursue further 
epidemiological studies for demonstrating the risk factors that are most important in 
Taiwan, or adopt international guidance for preventing TB in such groups. 

 
Outbreak investigations and infection control in congregate settings 

 The relative contribution of institutional transmission to the national burden should be 
measured by a combination of systematic genotype studies and epidemiological 
models. 

 If the fractional contribution of transmission in healthcare is sufficiently large, TCDC 
should undertake a campaign for reducing these outbreaks: 

 Ongoing education of healthcare workers on approaches for earlier diagnosis. 
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 Assessment of time-to-diagnosis in institutional settings, for usage in quality 
improvement. 

 Periodic review of national guidelines for healthcare TB infection control.  

 Nationwide improvement of adherence to guidelines on administrative and 
environmental controls for preventing transmission. 

 Consideration of more intensive standard environmental control measures, such 
as portable ultraviolet air purifiers, in all settings with patient populations having 
high TB incidence rates. 

 TCDC and collaborating agencies should determine the need for adopting more 
intensive administrative and environmental controls in settings besides healthcare 
institutions, on an institution-by-institution basis. 

 Students from overseas could be required to undergo TB screening on entry to 
Taiwan: the testing methods could include chest radiography or IGRA, and the 
productivity and efficiency of these screening activities should be assessed by 
collecting data on the results and analyzing the yields. 

 Other institutions, such as homeless shelters or dormitories for foreign workers, 
could require improvements in environmental controls. 

 The Taiwan national TB program, led by TCDC, should move toward IGRAs instead 
of, or in addition to, tuberculin skin tests, and subsequently new emphasis on treating 
contacts who have latent infection, beyond the current age limitations. TCDC should 
institute national sentinel surveillance and intense scrutiny for adverse effects during 
treatment of LTBI, in order to immediately detect any serious problems. 

 The utility of annual radiography for occupational screening of healthcare workers 
should be determined, as one part of a larger strategy of reassessing systematic 
routine radiology. 

 Community (i.e., non-institutional) outbreaks should be studied with the ―contact 
becomes a case‖ alarm system, epidemiology, and focal studies of M. tuberculosis 
genotyping. The findings should be generalized to TB control practices for contact 
investigations.  

 
Surveillance and Data Management 

 The high level of security of the data in the system should be maintained.  

 The accuracy and completeness of data, especially those inputted manually by 
workers in the periphery should be evaluated. 

 The use of the information systems for epidemiological, microbiological, clinical, and 
operational studies on TB and related factors should continue and be encouraged. 

 In order to avoid errors and to save labor, the use of remote electronic data entry, 
such as with a smart phone, should be explored.  

 The data collection elements should be expanded to learn more from contact 
investigations, for example, symptoms of TB. 
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Annex 1 ：2014/1/16 Addendum 1 to the report, External review of 

“Halving TB in 10 years program in Taiwan, 2006 – 2015”: 
 

1. Usage of sputum induction or more aggressive methods for collecting respiratory 
specimens for mycobacteriological studies 

2. Frequency of routine specimen collection for mycobacteriological studies during TB 
treatment 

Statement of problems 
After the international external review team visited Taiwan and whilst it still worked on its 
report, the team members discussed the schedule for collecting sputum specimens for 
mycobacteriology during the treatment for pulmonary TB and about the need for 
interventions for obtaining valid sputum specimens. These discussions were motivated by 
(1) the team’s observation that the number of specimens processed in the 
mycobacteriology laboratories of Taiwan exceeded both the capacity of the 
mycobacteriology laboratories and the number of specimens that would be anticipated by 
the number of patients, (2) questions from Taiwanese physicians and public health officials 
about collecting valid respiratory specimens for mycobacteriological testing after patients 
have become free of productive cough because of successful treatment, (3) the need to 
monitor treatment success for each patient, and (4) WHO guidance about confirming ―cure‖ 
at the end of treatment by testing sputum specimens. 
 
Discussion and conclusions 
The review team discussed the problems, reached several conclusions, and left some 
issues open. First, the burden on the mycobacteriology laboratories has to be ameliorated. 
The current burden on the laboratories confers the risk of impairing laboratory performance, 
and it should be corrected by submitting only the necessary number of specimens from 
each patient. Simultaneously, laboratory capacity should be increased either by adding 
infrastructure, such as equipment and space, or by extending the service hours, which 
might require more personnel. 
 
The burden to laboratories could be lessened somewhat by decreasing the number of 
sputum specimens for initial diagnosis from three to two. More information is needed for 
determining precisely whether the excessive number of specimens stems from too many 
patients being evaluated for suspected TB or too many sputum specimens being collected 
from TB patients during or after their treatment. 
 
Second, the procedures of sputum induction, bronchoscopy, and other interventions for 
specimen collection should be reserved primarily for medical indications when patients 
cannot spontaneously expectorate sputa. The reasons for doing these procedures should 
be related to patient care: the confirmation of an initial TB diagnosis and especially the 
isolation of Mycobacterium tuberculosis for susceptibility testing. Sputum induction and 
other interventions should not be done for purely programmatic reasons. For managing 
pulmonary TB, the submission of a monthly sputum specimen during treatment until the 
sputum-smear microscopy result or the culture result is negative is in keeping with 
standards of practice in some countries. Although this practice might be helpful in the 
medical management in some instances, for example, multidrug-resistant TB, the overall 
utility of routinely collecting monthly sputum is unknown. 



36 

 

 
Finally, in monitoring the response to treatment and documenting cure, the medical needs 
are different from the programmatic needs. This is especially true when it comes to 
collecting sputum at the end of a full treatment course, which is not necessary for medical 
care in most instances. The WHO guidance for program evaluation and cohort review was 
developed for resource-poor settings with a reliance on sputum-smear microscopy to 
diagnose TB and then to confirm the cure. A national TB program such as the one in 
Taiwan has the option of designing its own distinct indicators for program evaluation, in 
keeping with its resources and its technological capabilities. 
 
Recommendations 
The review team did not reach full consensus on all details, but a summary of 
recommendations, with points left open for discussion, follows: 

1. Investigate the sources of the excessive number of specimens. This could be done 
from the laboratory focus, from the clinical-care focus, or from both. The ―Bayesian 
approach,‖ which is patient centered, is the preferred method. Use the findings of 
these investigations to design interventions for standardizing specimen-collection 
practices and reducing unnecessary submissions to laboratories. 

2. Consider reducing the number of initial specimens for diagnosis from three to two as 
a temporary measure while reducing the burden caused by excessive specimens 
during treatment. 

3. On the basis of medical judgment, use sputum induction, bronchoscopy, and other 
interventions for ascertaining the TB diagnosis and obtaining an M. tuberculosis 
isolate for drug susceptibility testing. Sputum induction and the other methods confer 
health risks to the patient and infection control risks, which should be taken into 
account. These interventions should not be used routinely when the response to 
treatment is satisfactory. 

4. For managing pulmonary TB, collect sputum specimens for mycobacterial culture at 
the end of the second month of treatment. This is important for assessing the 
efficacy of treatment and for adjusting the treatment regimen (i.e., either the 
medications or the duration). Sputum induction is not necessary for routine sputum 
collection at 2 months. If there are indications the treatment may not be working 
satisfactorily, and the patient cannot produce an adequate sputum specimen, then 
sputum induction might be medically indicated for selected cases. 

5. Collect expectorated sputum specimens during treatment as recommended by 
current treatment guidelines in Taiwan, while avoiding excessive numbers of 
specimens. The panel reached consensus that, for pulmonary TB patients who 
display signs or symptoms suggesting that the response to treatment is 
unsatisfactory, sputum specimens should be collected at least monthly, which 
includes the possible use of sputum induction or other interventions when medically 
indicated, that is, to detect a potential treatment failure or relapse as early as 
possible. If a patient with pulmonary TB that is caused by drug-susceptible M. 
tuberculosis is observed to be adhering to treatment and responding well clinically, 
the need for subsequent routine collection of sputum samples is uncertain and 
considered unnecessary in some countries. In monitoring the response to treatment 
and documenting cure, the medical needs are different from the programmatic needs. 
This is especially true when it comes to collecting sputum at the end of a full 
treatment course which is not necessary for medical care in most instances. Taiwan 
should consider adopting different criteria for collection of sputum specimens during 
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the continuation phase of treatment in uncomplicated patients which could 
streamline clinical practices and moderate the burden on mycobacteriology 
laboratories. 

6. Define ―cure‖ or ―completion of therapy‖ in Taiwan both for medical care and for 
program evaluation. Separate definitions might be needed for medical care and for 
program evaluation. The WHO definitions (i.e., those used for the standard registry, 
for a cohort review, and for program evaluation) offer the benefits of simplicity, rigor, 
and comparability across countries. but the definitions in Taiwan could differ from the 
WHO definitions. Adopting definitions that are designed for Taiwan could streamline 
clinical practices and moderate the burden on mycobacteriology laboratories. 
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Annex 2 ：External Review of “Halving TB in 10 Years Program in Taiwan, 

2006-2015” Agenda and Photos 

AGENDA AND ITINERARY 

 
TIME LOCATION ACTIVITY  

Feb. 24 (Sun.) 

17:00-17:30 TCDC 
Orientation & Chair election 

Host:Chang-Hsun Chen, Director, Third division, TCDC 

18:00-20:00 Restaurant Working group dinner 

Feb. 25 (Mon.) 

09:00-09:10 

TCDC 

(video conference) 

Opening Remark 

Feng-Yee Chang, Director-general, TCDC 

09:10-09:40 
History of TB Control in Taiwan 

Jen Suo, National Tuberculosis Association, Taiwan 

09:40-10:00 Discussion 

10:00-10:30 

Characteristics of Health System in Taiwan 

Chen-Yuan Chiang, Director, Department of Lung Health 

and NCDs, IUATLD 

10:30-10:50 Discussion 

10:50-11:10 Break 

11:10-11:40 TCDC 

(video conference) 

Epidemiology of Tuberculosis in Taiwan  

Cheng-Yi Lee, TB Surveillance Officer, EIC, TCDC 

11:40-12:00 Discussion 

12:00-13:30 Lunch 

13:30-14:00 

TCDC 

(video conference) 

Situation Analysis and Future Direction 

Chang-Hsun Chen, Director, Third division, TCDC 

14:00-14:20 Discussion 

14:20-14:50 
Epidemiology of TB-HIV Co-infection in Taiwan  

Chin-Hui Yang, Director, Fourth division, TCDC 

14:50-15:10 Discussion 

15:10-16:00 Break 

16:00-16:30 
TCDC 

(video conference) 

Contact Investigation and LTBI Treatment 

Pei-Chun Chan, Medical officer, Third division, TCDC 

16:30-16:50 Discussion 

16:50-17:30 Time for Preliminary Draft Report 

18:00-20:00 Restaurant Welcome Dinner 

Feb. 26 (Tue.) 

09:00-09:30 

TCDC 

(video conference) 

Medical Care for Tuberculosis in the Elderly with Co-

morbidity  

Pin-Hui Lee, Medical officer, Third division, TCDC 

09:30-09:50 Discussion 

09:50-10:20 

TMTC Care System for MDR TB 

Jen-Jyh Lee, President, National Tuberculosis Association, 

Taiwan 
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TIME LOCATION ACTIVITY  

10:20-10:40 Discussion 

10:40-11:00 Break 

11:00-11:30 TCDC 

(video conference) 

TB Control among Aboriginal Mountainous Districts in 

Taiwan 

Yen-Fang Huang, Deputy director, Third division, TCDC 

11:30-11:50 Discussion 

11:50-13:30 Lunch 

13:30-14:00 

TCDC 

(video conference) 

Tuberculosis Laboratory Program 

Ruwen Jou, Research Fellow and Principal Investigator, R 

& D Center, TCDC 

14:00-14:20 Discussion 

14:20-14:50 

Quality Management of Clinical Mycobacteriology 

Laboratories 

Hwa-Jen Teng, Section Chief, R & D Center, TCDC 

14:50-15:10 Discussion 

15:10-15:30 Break 

15:30-16:00 
TCDC 

(video conference) 

DOTS strategy and Patient Support in Taiwan Kwei-

Feng Wang, Senior technical specialist, Third division, 

TCDC 

16:00-16:20 Discussion 

16:20-17:30 Time for Preliminary Draft Report 

17:30-20:45 
THSR to Tainan 

Dinner 

Feb. 27 (Wed.) 

07:30-08:00 Transportation to Chest Hospital, DOH 

08:00-08:30 
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1. Overview of TB Control in Southern Territory 

2. A TB Outbreak in a Veteran Nursing Home  

Huai-Te Tsai, Medical officer, Fourth branch, TCDC 

08:30-10:40 

TMTC Care System: Visit 

to Chest Hospital, DOH 

(Drs. Shinnick, 

Cegielski, Watson & 

Wang) 

*Visit to East District Health 

Center, Department of 

Health, Tainan City 

Government 

(Drs. Mori & Jereb) 

10:40-14:00 

Transportation to Kaohsiung Airport; Flight to Hualien; 

Lunch 

Transportation to Hualien County Health Bureau 

14:00-14:30 

Sioulin Public Health 

Station, Hualien 

County 

Epidemiology and Control of Tuberculosis in Eastern 

Taiwan 

Song-En Huang, Medical officer, Sixth branch, TCDC 

14:30-15:00 

 The Implementation of TB Control in Hualien 

County 

Hsiang Ming Hsu Dr. P.H , Director General, Hualien 

County Health Bureau 

 Visit to Sioulin Public Health Station 
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TIME LOCATION ACTIVITY  

15:00-16:30 Inspection of DOTS Medication Delivery 

16:30-17:30 Time for Preliminary Draft Report 

Feb. 28 (Thu.) 

09:00-16:00 Hualien County Time for Preliminary Draft Report 

16:00-18:00 
Transportation to Hualien Airport; Flight to Taipei 

Dinner 

Mar. 1 (Fri.) 

08:30-09:00 Transportation to Wan Fang Medical Center 

09:00-09:30 

Wan Fang Medical 

Center 

Control of an outbreak of tuberculosis in a campus, 

2011  

Jiunn-Shyan Wu, Section Chief, First branch, TCDC 

09:30-10:30 

Case Management in Hospitals 

Ming-Chih Yu, Director, Medical Administration and Chief 

Pulmonary Medicine, Wan Fang Medical Center 

10:30-12:30 
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Visit to Wan Fang 

Medical Center  

(Drs. Shinnick, 

Cegielski, Jereb & Mori) 

Visit to Division for Disease 

Control and Prevention, 

Department of Health, Taipei 

City Government 

(Drs. Waston & Wang) 

12:30-13:30 Lunch 

13:30-14:30 
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Transportation to 
TCDC 

Transportation to 

Certified TB Lab 

THSR to; Hsinchu; 

Transportation to 

Eastern District 

Health Center  

14:30-17:30 

Visit to 
Epidemic 
Intelligence 
Center, TCDC 
(Drs. Jereb & 
Mori) 

Visit to Certified  
TB Labs 
(Drs. Shinnick & 
Cegielski) 

Visit to Eastern 
District Health 
Center, Public 
Health Bureau, 
Hsinchu City 
Government 
Inspection of DOTS  
Medication 
Delivery 
(Drs. Wang & 
Watson) 

Mar. 2 (Sat.) 

09:00-12:00 TCDC 

Discussion on the Whole Agenda and Preparation for 

the Report (I) 

Experts of external review 

12:00-14:00 Lunch 

14:00-17:00 TCDC Discussion on the Whole Agenda and Preparation for 
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TIME LOCATION ACTIVITY  

the Report (II) 

Experts of external review 

Mar. 3 (Sun.) 

Mar. 4 (Mon.) 

09:00-12:00 
TCDC 

(video conference) 

Final Report of External Review 

Experts of external review 

(Moderator: Feng-Yee Chang, Director-general, TCDC) 

 

End of the external review 

 
TCDC: Taiwan Centers for Disease Control 
Third division: Third Division for TB/HIV Prevention and Control  
Fourth division: Fourth Division for Emergency Preparedness 
EIC: Epidemic Intelligence Center 
R&D Center: Research & Diagnostic Center 
First branch: supervising Health Bureaus of Taipei City, New Taipei City, Keelung City, Yilan County, Kinmen 

County and Lienchiang County. 
Fourth branch: supervising Health Bureaus of Yunlin County, Chiayi City and Tainan City. 
Sixth branch: supervising Health Bureaus of Hualien County and Taitung County. 

 

 

Taiwan map 
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Feb. 24-25  Presentation 
Discussion on the Whole Agenda and 
Preparation for the Report 

Visit to Wan Fang Medical Center Visit to Certified TB Labs 

Visit to East District Health Center, 
Department of Health, Tainan City 
Government 

Inspection of DOTS Medication Delivery 
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Visit to Sioulin Public Health Station 
Visit to Division for Disease Control and 
Prevention, Department of Health, Taipei 
City Government 

Visit to Certified TB Labs 
Visit to Eastern District Health Center, 
Public Health Bureau, Hsinchu City 
Government 

TMTC Care System: Visit to Chest 
Hospital, DOH 

Final Report of External Review 
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