
International Journal of Infectious Diseases 87 (2019) 21–29
Review

Diagnosis and management of latent tuberculosis infection in
Asia: Review of current status and challenges

Nicholas I. Patona,*,1, Laurence Borandb,**,1, Jubert Benedictoc, Mar Mar Kyid,
Asif Mujtaba Mahmude, Mohd Nor Norazmif, Nandini Sharmag,
Charoen Chuchottawornh, Yi-Wen Huangi,j, Nastiti Kaswandanik, Hoi Le Vanl,
Grace C.Y. Luim, Tan Eang Maon

aDepartment of Medicine, Yong Loo Lin School of Medicine, National University of Singapore, Singapore
b Epidemiology and Public Health Unit, Institut Pasteur du Cambodge, Phnom Penh, Cambodia
cDepartment of Internal Medicine, Adult Pulmonary Medicine, Philippine General Hospital, Manila, Philippines
d Insein General Hospital, Department of Medicine, University of Medicine (2), Yangon, Myanmar
eDepartment of Respiratory Medicine, Asgar Ali Hospital, Dhaka, Bangladesh
f School of Health Sciences, Universiti Sains Malaysia, Malaysia
gDepartment of Community Medicine, Maulana Azad Medical College, New Delhi, India
hDepartment of Disease control, Ministry of Public Health, Thailand
iAcute Critical Care Department, Changhua Hospital, Ministry of Health and Welfare, Taiwan
j Institute of Medicine, Chung Shan Medical University, Taiwan
kDepartment of Child Health, Faculty of Medicine, University of Indonesia/Ciptomangunkusumo Hospital, Jakarta, Indonesia
lNational Lung Hospital, Hanoi, Viet Nam
mDepartment of Medicine and Therapeutics, Stanley Ho Centre for Emerging Infectious Diseases, Faculty of Medicine, The Chinese University of Hong Kong,
Hong Kong
nNational Center for Tuberculosis and Leprosy Control, Phnom Penh, Cambodia

A R T I C L E I N F O

Article history:
Received 29 March 2019
Received in revised form 4 July 2019
Accepted 5 July 2019
Corresponding Editor: Eskild Petersen, Aar-
hus, Denmark

Keywords:
Latent tuberculosis infection
Asia
Awareness
Optimization

A B S T R A C T

Asia has the highest burden of tuberculosis (TB) and latent TB infection (LTBI) in the world. Optimizing
the diagnosis and treatment of LTBI is one of the key strategies for achieving the WHO ‘End TB’ targets. We
report the discussions from the Asia Latent TubERculosis (ALTER) expert panel meeting held in 2018 in
Singapore. In this meeting, a group of 13 TB experts from Bangladesh, Cambodia, Hong Kong, India,
Indonesia, Malaysia, Myanmar, the Philippines, Singapore, Taiwan, Thailand and Vietnam convened to
review the literature, discuss the barriers and propose strategies to improve the management of LTBI in
Asia. Strategies for the optimization of risk group prioritization, diagnosis, treatment, and research of LTBI
are reported. The perspectives presented herein, may help national programs and professional societies
of the respective countries enhance the adoption of the WHO guidelines, scale-up the implementation of
national guidelines based on the regional needs, and provide optimal guidance to clinicians for the
programmatic management of LTBI.
© 2019 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-

nc-nd/4.0/).
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Introduction

According to the 2018 World Health Organization (WHO) global
tuberculosis (TB) report, about 10 million new cases of TB were
recorded worldwide in 2017. In this report, TB was ranked as the tenth
leading cause of all-cause mortalityand the leading cause of death due
to a single infectious agent. In 2017, approximately 300,000 and
1,270,000 TB-associated deaths were reported among HIV-positive
and HIV-negative individuals, respectively. Asia is one of the highest
TB-burden regions in the world. Out of the top eight high TB-burden
countries, accounting for about two-thirds of the global TB cases in
2017, six countries were from Asia. Furthermore, the WHO Southeast
Asian region presented the second highest incidence of TB (226 per
100,000 population) and the second highest TB-associated mortality
rate (1.4 and 32 per 100,000 population HIV-positive and -negative TB
deaths, respectively) in 2017 (WHO, 2018a).

The WHO ‘End TB strategy’ aims to reduce TB deaths by 95% and
lower the incidence of new TB cases by 90% between 2015 and
2035 (WHO, 2015). Although efforts to curb the TB burden have
resulted in a decline in the disease burden both globally and in
Asia, progress to date has been slow and efforts need to be
accelerated if the WHO targets are to be achieved (WHO, 2018a).
Especially, in the high TB-burden countries in Asia, it is not only
crucial to improve the diagnosis and treatment of active TB, but
also to prevent the development of active TB. Various approaches
could be effective, such as optimizing active contact-tracing,
integrating TB and HIV control programs, addressing the key gaps
in latent TB infection (LTBI) diagnosis and treatment, and
improving the scale-up of LTBI treatment (Houben and Dodd,
2016; Kyu et al., 2018; WHO, 2018a, 2018b).

Overview of LTBI

Latent TB infection is a state of persistent immune response to
stimulation by Mycobacterium tuberculosis antigens without
evidence of clinically manifested active TB (Getahun et al., 2015;
WHO, 2018b). While about 30% of the world’s population is
estimated to be infected with M. tuberculosis, only 10% of the
infected individuals develop clinically active TB disease and 90%
remain in the latent phase. This constitutes a large reservoir of
individuals with LTBI (WHO, 2018b).

A substantial proportion of the global LTBI reservoir is located in
Asia, with the highest LTBI prevalence rate of about 31% found in
Southeast Asia, and 28% in the Western Pacific region, compared to
11%–22% in the other regions of the world (Houben and Dodd,
2016). Therefore, optimizing the diagnosis and management of
LTBI in Asia will be essential for achieving the WHO ‘End TB’
targets. It has been estimated that if we were to treat just 14% of
individuals with LTBI per year, this would reduce the TB incidence
from 1280 cases per million recorded in 2010 to 20 cases per
million by 2050, without any additional intervention (Dye et al.,
2013). Achieving �90% LTBI treatment coverage by 2025 is
therefore one of the key milestones set up by WHO (WHO, 2015).

Despite the high LTBI burden and proposed targets, treatment of
LTBI is currently suboptimal in Asia (WHO, 2018a), with wide
regional variation in the implementation of the key WHO LTBI
guideline recommendations. According to WHO, the percentage of
newly diagnosed HIV-positive individuals who received preventive
LTBI treatment in 2017 in Cambodia, India, Indonesia, Myanmar, the
Philippines, Singapore, and Vietnamwas21%,10%,16%,17%,57%,<1%,
and 31%, respectively (WHO, 2018a, 2017). Although the LTBI
treatment coverage for household contacts has been noted to be
improving in Taiwan (97% directly observed preventive therapy rate
in 2017) (CDC-Taiwan, 2018), and the percentage of household child
contacts <5 years of age on LTBI treatment in 2017 in Singapore and
Malaysia has been noted to be high (WHO, 2017), low LTBI treatment
coverage in child contacts <5 years old has been reported in other
Asian countries such as Bangladesh, Cambodia, India, Indonesia,
Myanmar, the Philippines, Thailand and Vietnam (21%, 44%, 11%,
8.5%, 2.1%, 12%, 5%, and 26%, respectively) (WHO, 2018a).
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The regional importance of Asia for achieving success in global
LTBI treatment and the variability in implementation of WHO LTBI
treatment guidelines motivated this expert consultation to
understand the unmet needs and barriers to optimization of LTBI
diagnosis and treatment in the region.

Methodology

A group of 13 TB experts from Bangladesh, Cambodia, Hong
Kong, India, Indonesia, Malaysia, Myanmar, the Philippines,
Singapore, Taiwan, Thailand and Vietnam (Asia Latent TubERculo-
sis [ALTER] Expert panel) convened three times (in August,
September and November 2018), with the following objectives:
(1) to discuss the barriers to the scale up of LTBI diagnosis and
treatment in Asia; (2) to discuss strategies to improve the LTBI
management in Asia; and (3) to write an evidence-based review
and expert opinion article on the diagnosis and treatment of LTBI in
Asia.

This article is a combined summary of the literature evidence
and the expert opinion offered by the panel regarding: (1) LTBI
awareness; (2) reporting systems for LTBI; (3) prioritization of at-
risk groups for LTBI; (4) unmet needs in LTBI diagnosis and
management; (5) implementation of the WHO LTBI 2018 guide-
lines; and (6) plausible strategies for optimizing the risk-group
prioritization, diagnosis, management and research of LTBI in Asia.

LTBI awareness in Asia

Experts from most countries cited a lack of awareness among
healthcare workers of the WHO/national LTBI recommendations,
and the importance of detecting and treating LTBI in relevant risk
groups. Even in countries with improving awareness, clinicians
were reported to be reluctant to implement LTBI treatment due to
the fear of development of resistance or side-effects. Some
participants cited examples of initiatives being undertaken in
their regions for improving LTBI awareness; experts from
Bangladesh, Indonesia, Taiwan, and Vietnam cited the existence
of training programs for healthcare workers in their countries for
enhancing the awareness on LTBI and its management in children,
household contacts, PLHIV and certain high-risk groups. The
expert from Bangladesh also opined that the increase in LTBI
awareness among clinicians in Bangladesh was partly attributed to
a high incidence of patients on hemodialysis and increased use of
immunosuppressive therapy for connective tissue diseases. In line
with these observations, the 2016 Global LTBI Consultation
Meeting report has also highlighted the need for clearing the
misconceptions and enhancing the awareness of LTBI management
among healthcare workers, to help increase their involvement in
optimizing the treatment of LTBI (WHO, 2016).

Reporting system for LTBI in Asia

Based on the expert panel views and published literature, well-
designed reporting systems for LTBI treatment are currently in
place only in Singapore and Taiwan (Chan et al., 2014; Chan, 2018;
Chee and James, 2003). In Bangladesh, Cambodia and Indonesia,
reporting of LTBI treatment is done only for PLHIV and child
contacts below 5 years of age. In Vietnam, paper-based reporting of
LTBI treatment is done in children, based on the instructions from
the national tuberculosis program (NTP) and reporting of LTBI
treatment in PLHIV cases is done under the HIV program. There are
plans to initiate an electronic reporting system for LTBI treatment
in the future in Vietnam. In India, although reporting of LTBI
treatment is recommended for: (1) child contacts below 6 years of
age; (2) HIV-infected child contacts; and (3) children on
immunosuppressive therapies, considerable regional variation in
reporting is noted, in part due to the lack of adequate infrastructure
and resources. Of the total PLHIV on active care in India, only an
estimated 3% are reported to be receiving LTBI treatment. In
Myanmar, reporting of LTBI treatment occurs only as a part of HIV-
reporting, where it is included in the reporting forms. In Hong
Kong, Malaysia, the Philippines, and Thailand, there are currently
no existing systems for reporting of LTBI cases although electronic
reporting of LTBI cases is under consideration in Malaysia (for only
patients with LTBI, who are close contacts of active TB cases), the
Philippines and Thailand.

Because of the paucity of nationally standardized LTBI
reporting, there is currently a lack of robust region-specific
epidemiology data in most of the Asian countries. This unmet need
was highlighted in the 2016 Global LTBI Consultation Meeting
report (WHO, 2016). Furthermore, most of the national reporting
systems have been noted to be designed for reporting active TB,
and, therefore, may be inappropriate for recording LTBI cases
(Jagger et al., 2018). Despite these challenges, some countries in
Asia such as Japan and Taiwan have mandated programmatic
reporting of LTBI cases through electronic surveillance systems
(Chan, 2018; Kawatsu et al., 2017), thus serving as a potential
model for adoption by other countries.

Prioritization of high-risk groups for LTBI testing and
treatment in Asia

The 2018 WHO LTBI guidelines suggest selecting at-risk
populations for programmatic management of LTBI based on the
epidemiology and TB transmission patterns in the region, to ensure
lasting protection with tuberculosis preventive therapy (WHO,
2018b). The status of adoption of the 2018 WHO LTBI guidelines
into national guidelines by the participating Asian countries,
regarding risk group prioritization for LTBI testing and/or
treatment, is shown in Table 1. In Taiwan, most of the WHO-
recommended risk groups have been incorporated into the
national guidelines and are being prioritized for LTBI treatment.
In countries such as Indonesia, Malaysia, the Philippines, and
Vietnam, although most of the WHO recommended at-risk groups
were included in the local guidelines, systematic national
implementation of LTBI treatment was reported to be occurring
only in few key at-risk groups. While Indonesia, the Philippines
and Vietnam prioritized PLHIV and child contacts below 5 years of
age, Malaysia prioritized patients receiving anti-tumor necrosis
factor therapy, in addition to these two at-risk groups, for LTBI
treatment. Other participants cited prioritization of LTBI risk
groups based on their regional epidemiology and availability of
resources, as described below.

Prioritization of specific at-risk groups

Diabetics

The 2018 WHO LTBI guidelines do not recommend systematic
testing for LTBI in diabetics because of the lack of good-quality
evidence (WHO, 2018b). However, the expert panel opined that
diabetics may represent an important group at risk of progression
from LTBI to active TB. Countries such as Myanmar and the
Philippines have included diabetics as an at-risk group for LTBI
testing and treatment in their national guidelines. Several studies
reveal a high prevalence of LTBI among diabetics (Barron et al.,
2018; Martinez-Aguilar et al., 2015). In a meta-analysis of 13
studies, involving 38,263 participants, it was revealed that diabetes
was associated with a significant risk for LTBI (Lee et al., 2017).
Furthermore, poorly controlled diabetes has also been reported as
an important risk factor (Martinez-Aguilar et al., 2015). Therefore,
the ALTER panel considered that LTBI at-risk groups should be
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routinely screened for diabetes and diabetes patients should be
considered for preventive TB therapy, based on the epidemiology,
TB transmission patterns, and effectiveness and availability of
resources in the region. These views are also supported by recent
literature (Barron et al., 2018; Koesoemadinata et al., 2017;
Shivakumar et al., 2018).

Healthcare workers in high TB burden countries

In the 2018 WHO LTBI guidelines, a conditional recommendation
has been provided for systematic testing and treatment of LTBI in
healthcare workers in countries with low TB incidence (WHO,
2018b). However, the ALTER panel opined that healthcare workers
may be considered as an important at-risk group for LTBI testing
and treatment even in high TB-burden countries. Studies
Table 1
Status of adoption of the 2018 WHO LTBI recommendations into the national guideline

WHO LTBI recommendations (2018) 

Identification of at-risk groups
PLHIV for LTBI treatment based on symptomatic screening and/or LTBI testing

HIV-negative household contacts for LTBI treatment based on appropriate clinical ev
1. Children <5 years

2. Children �5 years

3. Adolescents and adults

Other HIV-negative at-risk groups for systematic testing and treatment for LTBI
1. Patients initiating anti-TNF therapy

2. Patients receiving dialysis

3. Patients preparing for an organ or haematological transplant

4. Patients with silicosis
5. Prisoners
6. Healthcare workers
7. Immigrants from countries with a high TB burden
8. Homeless people
9. People who use illicit drugs
10. Diabeticsr

11. People with harmful alcohol user

12. Tobacco smokersr

13. Underweight peopler

Algorithms to rule out active TB
PLHIV should be screened for TB according to a clinical algorithm.
Preventive TB therapy should be offered to asymptomatic PLHIV, regardless of ART s
Chest radiography may be offered to PLHIV on ART, and preventive therapy given in cas
findings.

PLHIV with symptoms of active TB should be evaluated for TB and other diseases th
symptoms.

Infants and children living with HIV with poor weight gain, fever or current cough, or h
with active TB case should be evaluated for TB and other diseases that cause such sym
TB is not detected, preventive therapy should be provided, regardless of age.

The absence of any TB symptoms or abnormal chest radiographic findings may be used 

TB among HIV-negative household contacts aged �5 years and other at-risk groups b
treatment.

Testing for LTBI
Either TST or IGRA can be used for LTBI testing.

LTBI testing by TST or IGRA is not a requirement for initiating preventive treatment i
household contacts aged <5 years

Treatment options for LTBI
IPT for 6 months is recommended for treatment of LTBI in both adults and children.
conducted in Asia and other meta-analyses have reported a high
prevalence of LTBI among healthcare workers (Hung et al., 2015;
Nasreen et al., 2016; Ratnawati et al., 2017; Uden et al., 2017). In a
cohort study conducted by Benedicto et al. among healthcare
workers (n = 337) in 10 tertiary hospitals in the Philippines for
about two years, the prevalence of LTBI among healthcare workers
was noted to be 84.87% (95% CI, 80.59%–88.52%) (Benedicto et al.,
2012). Collectively, these data may suggest that healthcare workers
represent an important at-risk group for LTBI testing and
treatment.

Prisoners

The 2018 WHO guidelines recommend LTBI testing and
treatment in prisoners in countries with low TB burden, with no
s by the participating Asian countries.

Adoption of WHO LTBI guidelines into the regional
recommendationsq
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Table 1 (Continued)

WHO LTBI recommendations (2018) Adoption of WHO LTBI guidelines into the regional
recommendationsq

BDs CAM HK IN ID MY MM PH SG TW TH VT
pm,

n

Rifampicin plus isoniazid daily for 3 months should be off ;ered as an alternative to 6 months of IPT as
preventive treatment for children and adolescents aged <15 years.

p pg,

h

p p p

Rifapentine and isoniazid weekly for 3 months may be off ;ered as an alternative to 6 months of IPT as
preventive treatment for both adults and children.

p pg,

h

p p p p

PLHIV (adults and adolescents) with unknown or a positive TST and unlikely to have active TB disease
should receive 36 months of IPT, regardless of ART, degree of immunosuppression, history of previous
TB, or pregnancy.

Preventive treatment for contacts of patients with MDR-TB
In selected high-risk household contacts of patients with MDR-TB, preventive treatment may be
considered based on individualised risk assessment and a sound clinical justification.

p pl p p

BD: Bangladesh; CAM: Cambodia; HK: Hong Kong; IN: India; ID: Indonesia; MY: Malaysia; MM: Myanmar; PH: Philippines; SG: Singapore; TW: Taiwan; TH: Thailand; VT:
Vietnam.
WHO: World Health Organization; LTBI: Latent tuberculosis infection; PLHIV: People living with HIV; HIV: Human immunodeficiency virus; TST: Tuberculin skin test; IGRA:
Interferon Gamma Release Assay; TB: Tuberculosis; ART: Antiretroviral therapy; IPT: Isoniazid preventive therapy; MDR-TB: Multi-drug resistant tuberculosis; NTP: National
Tuberculosis Program.

a LTBI testing and treatment is limited to only specific clinical settings.
b Chest radiography is offered in case of suspicion before LTBI treatment.
c Only HIV-infected children.
d Children <6 years, and children born to a mother who was diagnosed with TB during pregnancy.
e TST-positive children receiving immunosuppressive therapy.
f According to the Indonesia NTP.
g According to the Indonesian Society of Respirology guidelines (2016).
h According to the Indonesian Paediatric Society guidelines.
i Including children on long-term immunosuppressants.
j Only TST as per Indonesia NTP.
k IGRA, TST and contact tracing are mentioned in g and h.
l Prophylaxis with levofloxacin and ethambutol for 6 months in HIV-positive children and children under 5 years of age.
m According to the Philippines NTP.
n According to Philippines Clinical Practice guidelines (2016).
o tested and treated for LTBI.
p TST is used in individuals less than 5 years old and IGRA is used in individuals aged above 5 years.
q Based on the national TB/LTBI guidelines; relevant professional pulmonary, pediatric, or respiratory society guidelines; national TB programs; national annual TB reports;

and/or expert opinion.
r Systematic testing and treatment for LTBI is not recommended by WHO in these individuals.
s National LTBI guidelines are not available in Bangladesh; recommendations are based on expert opinion.
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mention of any recommendations for prisoners in countries with
high or intermediate TB burden (WHO, 2018b). A review of the
literature reveals a high prevalence of LTBI in prisoners in countries
with high and intermediate TB burden (Al-Darraji et al., 2014;
Martinez-Aguilar et al., 2015; Navarro et al., 2016). Considering
their regional epidemiology and the available evidence, the ALTER
panel opined that prisoners may also be an important at-risk group
for LTBI testing and treatment.

Others

The other at-risk groups evaluated by the expert panel
included–(1) individuals with low body mass index and chronic
kidney disease, and (2) immunocompetent workers who have
moved from a high TB burden region to a low TB burden region
(representing a high risk group in the host region). However, due to
lack of quality evidence, no recommendation was made by the
ALTER panel regarding LTBI testing and treatment in these at-risk
groups.

Diagnosis of LTBI in Asia

The 2018 WHO guidelines for LTBI testing, and the status of
their adoption in the national guidelines of various participant
countries, are detailed in Table 1 (WHO, 2018b).
Unmet needs in the diagnosis of LTBI in Asia

Regional unmet needs

Unavailability of Tests
The expert panel opined that accessibility of tuberculin skin test

(TST)/interferon-gamma release assay (IGRA) was not an issue for
treating PLHIV and child contacts <5 years of age for LTBI, as the
new WHO guidelines recommend that LTBI treatment may be
initiated without prior LTBI testing in these at-risk groups (Table 1)
(WHO, 2018b). However, unavailability of TST/IGRA was cited as an
unmet need for the other WHO recommended at-risk groups.
Among the participating nations, Cambodia, India and Myanmar
reported that only TST was available for LTBI testing. In India, the
use of TST is restricted only to HIV-infected children, and children
born to HIV-positive mothers, due to availability constraints. Both
TST and IGRA were reported to be available for LTBI testing in
Bangladesh, Hong Kong, Indonesia, Malaysia, the Philippines,
Singapore, Taiwan, and Thailand. However, in Bangladesh,
Indonesia, Malaysia, and the Philippines, because of cost con-
straints, only TST is being used in the public sector; IGRA is used in
Bangladesh, Indonesia, and the Philippines in some private settings
only, and pilot use of IGRA to screen close contacts of TB patients
has been initiated only in Kelantan state in Malaysia from 2019. In
Vietnam, neither TST nor IGRA is being used currently for LTBI
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testing; TST is used only in some national projects such as Zero TB
Vietnam, and IGRA is used for research purposes. Considering the
cost and logistic constraints, currently, in high TB-burden and
resource-limited settings, the use of TST may be a preferred
method for LTBI testing when compared to IGRA (Sharma et al.,
2017).

Lack of scale-up of LTBI testing
Testing for LTBI in most of the WHO-specified at-risk groups is

currently being followed only in Singapore and Taiwan. Prioritiza-
tion of at-risk groups for LTBI testing in the other countries was
found to differ based on the local epidemiology and availability of
resources (Table 1).

Lack of scale-up of LTBI testing in community settings
The testing for LTBI was noted to be mainly in hospital settings

in most participating Asian countries, except for Hong Kong,
Malaysia, Singapore and Taiwan, where LTBI testing is also being
conducted in community settings. In Vietnam, testing in commu-
nity settings is done only in Zero TB cities.

Limitations of current diagnostic tests

The expert panel identified a number of local challenges with
TST, including: (1) shortage of reagents, (2) need for a second visit
resulting in drop-outs, and (3) low specificity for detecting those
at risk of progression to active disease. The challenges with IGRA
included: (1) high cost, (2) limited availability, (3) timing of the
test, (4) technical complexity, (5) lack of adequate infrastructure
and resources, (6) indeterminate results, and (7) lack of
specificity. Furthermore, the inability to differentiate between
LTBI and active TB, and the reduced sensitivity in immunocom-
promised patients, were also cited as some of the major
drawbacks of the current LTBI tests by the expert panel. Most
of the aforementioned unmet needs in the diagnosis of LTBI have
been highlighted in the 2016 Global LTBI Consultation Meeting
report (WHO, 2016) and other published literature (Fox et al.,
2017; Trajman et al., 2013). Therefore, the panel emphasized the
importance of research to develop better point-of-care diagnostic
tests and novel biomarkers able to predict the progression from
LTBI to active TB.

Management of LTBI in Asia

WHO recommendations on LTBI treatment

The 2018 WHO LTBI guidelines recommend isoniazid mono-
therapy for 6 months for LTBI treatment in both adults and children
(WHO, 2018b). However, adherence to isoniazid therapy has been
noted to be low in most Asian countries (Huang et al., 2016;
Rutherford et al., 2012). Hence, two new short-duration regimens
have been proposed by the 2018 WHO LTBI guidelines, as an
alternative to 6 months isoniazid monotherapy, for scaling up LTBI
treatment in countries with high TB burden including: (1)
rifampicin plus isoniazid daily for 3 months in children and
adolescents aged <15 years (3RH regimen), and (2) rifapentine plus
isoniazid weekly for 3 months (3HP regimen) in adults and
children (Table 1) (WHO, 2018b).

Clinical efficacy and safety of shorter-duration LTBI regimens (3RH
and 3HP)

Clinical studies have proven the efficacy and safety of the 3–
4RH regimen versus isoniazid monotherapy for the treatment of
LTBI (Spyridis et al., 2007). The 3HP regimen has also been clinically
proven to be as effective as isoniazid monotherapy, but with
significantly higher treatment completion rates, better safety with
lower risk of hepatotoxicity, and higher cost-effectiveness, in global
and Asian clinical studies, systematic reviews and meta-analyses,
and routine healthcare settings, and is recommended for LTBI
treatment in both high and low TB burden countries (Bliven-
Sizemore et al., 2015; Chen et al., 2018; Doan et al., 2019; Hamada
et al., 2018; Huang et al., 2016; Njie et al., 2018; Sterling et al., 2011;
Sun et al., 2018; Wang et al., 2018; Sandul et al., 2017; WHO, 2018b).
Currently, there is no evidence comparing the efficacy and safety of
3RH versus 3HP regimens for the treatment of LTBI.

Regional unmet needs in the treatment of LTBI

Several unmet needs hinder the optimal management of LTBI in
Asia. Some of the unmet needs identified by the expert panel
included the following:

Reluctance of clinicians to prescribe LTBI treatment

The expert panel unanimously agreed that one of the major
barriers for scaling up LTBI treatment in most of the Asian
countries is the reluctance of the clinicians to prescribe treatment
for LTBI due to fear of resistance, side effects, or drug-drug
interactions. Indeed, clinicians are notably concerned about
inducing resistance by administering isoniazid monotherapy to
an undiagnosed active TB case.

Management of HIV-negative household contacts

Achieving treatment for all HIV-negative household contacts, as
per the updated 2018 WHO LTBI guidelines (WHO, 2018b), was
cited as a major challenge by most of the participants, due to the
lack of adequate resources and the high cost of tests. Poor
implementation of LTBI treatment in close contacts of patients
with TB has also been noted in previous expert meetings (WHO,
2016).

Limited access to drugs

An important barrier to optimization of LTBI treatment in Asia is
the limited access to drugs (Fox et al., 2017; WHO, 2016). Shortages
of stocks of isoniazid therapy were cited by most participants. The
shorter-duration, 3HP regimen is approved for LTBI treatment in
the following Asian countries: Hong Kong, Indonesia, the
Philippines, Taiwan, and Thailand. However, this regimen is
currently available and is being used only in Hong Kong and
Taiwan. In Vietnam, the 3HP regimen is available only via the NTP;
the NTP of Vietnam is planning to initiate a pilot program for
implementation of this regimen in 8 provinces of the country,
based on the availability. In Malaysia, the use of the 3HP regimen is
limited to research settings.

Other unmet needs

The other unmet needs identified by the expert panel included:
(1) lack of data on toxicity of drugs in Asians; (2) lack of adequate
data on drug-drug interactions between LTBI regimens and anti-
retroviral therapies (ARTs) or anti-hypertensive drugs; (3) lack of
co-formulated pills, with the high pill burden of existing regimens,
contributing to the lack of adherence to LTBI treatment; (4) lack of
local guidance on LTBI treatment; and (5) ineffective systems to
link homeless people and people living in TB hotspots to existing
healthcare facilities. In addition, studies have highlighted other
unmet needs such as: (1) poor implementation of LTBI treatment
for child contacts (WHO, 2016); (2) reluctance of individuals with
LTBI to undergo a prolonged course of treatment for an
asymptomatic condition (Blumberg and Ernst, 2016; Fox et al.,
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2017); and (3) poor treatment completion rates (Blumberg and
Ernst, 2016).

Regional perspectives on the implementation of the 2018 WHO
LTBI guidelines

The 2018 WHO LTBI guideline recommendations along with the
status of their adoption into the national guidelines of the respective
participating countries are summarized in Table 1. The adoption of
the updated WHO recommendations into the national guidelines
and implementation of these recommendations was noted to be
variable among the participant Asian countries because of one or
more of the following reasons: (1) shortage of adequate infrastruc-
ture, diagnostic tools, drug regimens, lack of awareness, and limited
numberofwell-trainedhealthcareproviders; (2)highcostof theLTBI
testing methods; (3) variable degree of political commitment and
effective government stewardship; (4) lack of adequate national LTBI
guidelines that can adapt the WHO 2018 guidelines in a pragmatic
manner; and (5) lack of WHO recommendations specific to
intermediate-burden settings, such as Hong Kong.
Table 2
Strategies to optimize the risk-group prioritization, diagnosis, management, and resear
settings.

Category Optimization strategies

Risk group prioritization (Scaling-up the prioritization of the
following at-risk groups for LTBI testing and treatment–)

All PLHIV and HIV-nega
individuals with active 

Diabetic patients with o
Healthcare workers
Other HIV-negative at-r
dialysis, patients prepar
silicosis, prisoners)

Diagnosis Integrating HIV and chi
Reduction in cost of tes
program
Increasing the breadth 

Promoting active case fi

Enhancing the involvem
partnerships for scaling

Treatment Enhancing the availabil
Encouraging public-priv
Encouraging SAT with p
Use of community DOT
improve treatment adh
Experience sharing on t
Scaling up of the use of
Scale-up of treatment in
burden

Research (Encouraging research in the following areas–) Novel point-of-care test
Research to identify bet
prioritized risk groups
Novel biomarkers such a
at high risk of developi
Research on kinetics, dr
Studies to determine th
Studies to estimate the t
receiving LTBI therapy
Research to elucidate th
treatment
Research on reduction i
Systematic meta-analys
comorbidities
Studies on effectiveness
Research on the impact
Research on the cost-ef

LTBI: Latent tuberculosis infection; HIV: Human immunodeficiency syndrome; PLHIV: Pe
assay; DOT: directly observed therapy; SAT: self-administered therapy.
Strategies to optimize the diagnosis, risk group prioritization,
treatment, and research of LTBI in Asia

Several strategies were proposed by the ALTER panel for scaling
up the risk group prioritization, diagnosis, management, and
research of LTBI in Asia (Table 2). Some of the general strategies
suggested by the expert panel for optimization of LTBI manage-
ment included: (1) enhancing the involvement of national
professional societies for the development of clear local policies
for screening, testing, and treatment of LTBI; (2) developing
programs to enhance the awareness of LTBI and comorbidities
associated with LTBI, among clinicians and patients; (3) providing
training to healthcare workers for optimizing the management of
LTBI; (4) promoting center of excellence programs, or development
of LTBI expert teams; (5) standardizing the cascade of LTBI
diagnosis and treatment, and linking it to TB case diagnosis and
active TB treatment; and (6) prompting the international
community and regional governments for support and mobiliza-
tion of adequate budget and resources for LTBI testing and
treatment.
ch of LTBI in Asia, and the applicability of these strategies to public and/or private

 Public
settings

Private
settings

tive household contacts aged <5 years, who are contacts of
TB, and who are not found to have active TB
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ngoing risk of exposure to active TB cases
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p
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p
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 up LTBI testing
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p

ate partnerships to enhance LTBI treatment
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eriodic monitoring
p p
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he value of shorter-duration regimens
p

 3HP regimen to improve treatment completion rates
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s blood RNA signature for differentiating individuals with LTBI
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ug–drug interactions, and safety of LTBI treatment regimens
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e rate of progression to active TB in vulnerable groups
p

rue burden of drop outs and to assess outcomes in individuals
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e mechanism and incidence of drug resistance after LTBI
p

n dose/treatment duration of LTBI drug regimens
p p

es to evaluate the best treatment options for LTBI according to
p

 and safety of LTBI treatment in children aged 2–12 years
p p

 of LTBI testing and treatment in healthcare workers
p

fectiveness of various LTBI treatment strategies
p p

ople living with HIV; DNA: Deoxy ribonucleic acid; IGRA: Interferon-gamma release
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Regarding optimization of LTBI diagnosis, the expert panel
emphasized on the need for research in the development of novel
biomarkers that can differentiate individuals with LTBI at a high risk
of progression to active TB. Recently, new biomarkers such as blood
RNA signature and T-cell activation markers have been found to be
sensitive and specific for differentiating individuals at a high risk of
developing active TB (Petruccioli et al., 2016; Zak et al., 2016). For
optimizing the management of LTBI, the panel highlighted the need
for – (1) research on diagnostics, efficacy, safety and cost-
effectiveness of LTBI regimens; (2) strategies to enhance the
availability of and adherence to LTBI regimens; and (3) strategies
to broaden the implementation of shorter duration LTBI regimens.

Summary

Theeffective implementationof ‘EndTBstrategy’andachievingthe
WHO pre-defined LTBI targets for TB elimination in Asia may sound
like ‘a daunting task’. The current article provides an overarching view
of the present situation of LTBI diagnosis and management, and
highlights the regional unmet needs, along with the challenges in
implementing the 2018 WHO LTBI guidelines in Asia. Prioritization of
certain at-risk groups, in addition to those recommended by WHO,
such as diabetics and healthcare workers, based on the regional
epidemiology, TB transmission patterns and effectiveness and
availability of resources, has been highlighted by the expert panel.
Furthermore, several strategies are proposed for the optimization of
diagnosis, risk groupprioritization, and treatment and research in LTBI
in Asia. An urgent need for commitment from national stakeholders
and research in the field of LTBI has also been outlined through this
paper. As treatment of LTBI is an important pre-requisite to achieving
the TB elimination goals, the regional data and strategies elaborated in
this papermayact as guidance for the development and improvement
of national guidelines and regional strategies, thus paving way for the
programmatic management of LTBI in Asia.
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