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Abstract: The World Health Organization has produced ethical guidance on implementation of the
End TB strategy, which must be considered in local context. The Asia-Pacific Region has important
distinctive characteristics relevant to tuberculosis, and engagement with the ethical implications
raised is essential. This paper highlights key ethical considerations for the tuberculosis elimination
agenda in the Asia-Pacific Regions and suggests that further programmatic work is required to ensure
such challenges are addressed in clinical and public health programs.
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1. Introduction
In 2017, the World Health Organization (WHO) released Ethics Guidance for the Implementation
of the End TB Strategy [1]. Ethical commentary frequently highlights key issues for consideration,
with ongoing work required for contextualization in a variety of local settings. As part of engagement
with questions of progressing towards TB elimination in the Asia-Pacific Region, then, it is also
important to consider ethical emphases or challenges of particular importance. The purpose of this
paper is to highlight key ethical considerations for the TB elimination agenda in the Asia-Pacific Region.
2. Latent Tuberculosis Infection
Expansion of latent TB infection (LTBI) treatment will form a key part of expanded programmatic
interventions aimed at reducing TB incidence in the Asia-Pacific Region. As such interventions all
involve potential harms and benefits for participants, appropriate selection of individuals and groups
for testing and treatment is critical. We have written elsewhere about the ethical imperative to select
people who are at significant-enough risk of future TB to warrant inclusion in such programs [2].
However, in the Asia-Pacific Region, there are also some specific ethical challenges with regard to
ensuring that potential harms associated with these programs are minimized. There are two challenges
we would highlight here for this region: The first is the selection of treatment regimens with lower
risk of severe adverse effects, and the second is the, population risk factors that result in higher risk of
severe adverse effects than in some other contexts.
With regard to treatment regimen, isoniazid monotherapy continues to be the most widely used
treatment for LTBI in the Asia-Pacific Region. While strong randomized controlled trial data and
programmatic experience elsewhere is available to support the use of several types of rifamycin-based
short course therapy, such regimens have not been extensively adopted to date in the region [3,4].
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Although there is likely to be a range of factors influencing programmatic approaches in this area,
the higher unit cost of rifamycins and the lack of regulatory approval in some countries both present
barriers to widespread use [5]. One additional limitation of some short-course regimens is the use
of directly observed therapy, particularly in trials of weekly rifapentine and isoniazid (3HP), which
increases the participant burden of LTBI treatment and is costly to programs. However, subsequent
and ongoing studies have now also investigated 3HP using self-administered therapy and suggest
equivalent adherence and completion in at least some settings [6,7]. The justification for directly
observed treatment of active tuberculosis is largely based on preventing the emergence of drug
resistance during treatment due to nonadherence. There is no documented evidence that treatment of
latent tuberculosis selects for drug-resistant organisms, so supervision of preventive treatment lacks a
strong public health rationale.
Where isoniazid has continued to be used, several population factors in the Asia-Pacific have also
led to higher risk of serious adverse effects, particularly relating to hepatotoxicity. N-acetyltransferase
(NAT) genotype, referred to as “acetylator status”, is linked to risks of toxicity, with slow acetylators
having higher exposures to isoniazid and a greater risk of liver and other toxicities. The prevalence
of slow acetylator status is both high and variable across the Asia-Pacific [8,9]. Many countries in
the region also have high background rates of other comorbidities, such as hepatitis B infection
and diabetes, which are linked to increased risk of severe adverse effects [10,11]. Assessment of
acetylator status before starting LTBI therapy would allow better risk stratification, but such testing
has not been promoted or adopted outside of research contexts. This is particularly challenging as
TB programs have a duty to provide treatment as safely and effectively as possible. We would argue
that investigating ways to increase awareness of acetylator status in clinically meaningful timeframes
should be prioritized in this region, particularly where the ongoing use of isoniazid as the primary
treatment for LTBI is planned.
3. Contact Assessment and Testing
Many countries within the Asia-Pacific Region have emphasized provision of LTBI treatment for
only the groups at highest risk of progression, particularly children under the age of 5 and HIV-positive
individuals who are contacts of smear-positive TB. While clearly appropriate, we would emphasize that
a much larger group of people are at significant risk of TB disease and poor sequelae, and they should
therefore also be included in efforts aimed at detection and treatment of LTBI. This includes adolescents
who are increasingly recognized as critical in terms of both TB impact and transmission and contacts of
multidrug-resistant (MDR) TB [12,13]. Although controversy persists regarding the optimal strategies
for reducing risk after MDR TB exposure, such contacts are at high risk of developing the disease,
and the best available data should be used to prioritize their wellbeing [14]. We would also highlight
that while much of the emphasis on detection and treatment of LTBI is in low-incidence settings,
LTBI treatment in high-incidence countries may provide significant benefit for affected individuals
and should not be neglected when considering the best use of programmatic resources in specific
contexts [15].
One additional issue related to LTBI in the Asia-Pacific arises from recent changes to WHO
guidance on contact assessment, including the statement that certain groups of household contacts
(children aged less than 5 and HIV-positive individuals) can be treated with preventive therapy in
the absence of a test for LTBI [16]. Questions have been raised as to whether it is ethical to offer
preventive therapy in the absence of a test, with some arguing that it is wrong to expose individuals
who would test negative to the risks of treatment without the corresponding benefit. However, we
would argue that, ethically speaking, what is most important is to offer therapy to individuals who
have an appropriate risk of developing TB and therefore stand to benefit from treatment. Such a
risk assessment is substantially informed by contact identification; these individuals with household
exposure who have important personal risk factors for progression to active disease are at sufficient
risk to justify treatment and, in fact, to obligate offering treatment even in situations where a test
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for LTBI cannot be conducted. While testing for LTBI remains important for further refining risk
estimates and promoting individual autonomy, the lack of test availability should not be used to justify
a failure to provide a life-saving intervention for these vulnerable groups. In addition, in high TB
transmission settings, HIV-infected individuals with negative tests for LTBI have been shown to benefit
from preventive therapy to the same extent as those with positive tests [17].
4. Migration
International migration is recognized as one of the central drivers of development in the
Asia-Pacific Region, with an estimated 59.3 million migrants in 2015 [18]. Much of the approach
to migration and the TB elimination agenda has concentrated on permanent migration, particularly
from high- to low-incidence settings. Migration in this pattern provides important opportunities for
intervention and long-term health promotion, such as LTBI testing and treatment, which reflects the
changing risk of TB exposure experienced. However, permanent relocation to low-incidence settings
is only a small proportion of migration in the Asia-Pacific Region, with a considerable majority of
migrations occurring between high-incidence settings and frequently on a temporary basis, particularly
for occupational purposes [19,20].
It is unethical for employers to relocate employees into settings where they do not have
appropriate access to free and timely healthcare. In principle, we would argue that the provision
of genuine universal healthcare services should allow for complete access to care for all residents,
regardless of migration status. In practical terms, however, temporary migrants in many countries may
not have such full access, and responsible employment of migrants should ensure that individuals are
not at risk of poor or delayed healthcare due to their location. This ethical obligation will generally
mean that employers must provide health insurance as part of employment contracts. Our experience
is that, in practice, even where such health coverage is available, it is often inadequate, thus leaving
sick individuals potentially liable for considerable costs. Existing arrangements also rarely adequately
consider the impact of lost wages and family impact from a condition that might require many months
of treatment, and we would suggest that there is an ethical imperative for employers to ensure that
holistic care provisions are made available for international workers.
5. Catastrophic Costs and Financial Burden
While much of the emphasis in TB elimination strategy highlights the targets and pathways for
incidence reduction, it is critical to reinforce the equally central aim of eliminating catastrophic costs
caused by TB [21]. Across the Asia-Pacific, a wide variety of healthcare and social support systems
are in operation, including substantial involvement of the private sector in many areas. Clearly,
there is a need to ensure that TB treatment itself is free and accessible, including treatment for LTBI.
While this is an important baseline requirement—and one where there are still gaps in comprehensive
programmatic support in many parts of the region—provision of free TB treatment itself will not
address the issue of catastrophic costs. The most significant costs associated with TB frequently come
through lost opportunities for employment or other occupational activities, caring for family members,
interrupted education, and other ways in which serious and prolonged health conditions like TB can
impact individuals and families. Therefore, a much broader, wholesale reform of welfare and social
support services is required, including universal healthcare to ensure that more than just TB drugs are
provided without risk of catastrophic cost. Commitment to the TB elimination agenda means an ethical
obligation for governments to work toward providing a complete range of personal and social support
services in order to ensure that individuals and families affected by TB do not suffer catastrophic costs.
The varying structures for provision of essential healthcare in countries of the Asia-Pacific will require
governments and TB programs to work with a range of stakeholders across both the public and private
sectors and a commitment to ensuring that the elimination of catastrophic costs is highly prioritized
over other stakeholder interests.
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In considering the financial burdens of TB across the Asia-Pacific, we would also highlight
the importance of recognizing the fact that such costs are not distributed equitably and may
disproportionately impact individuals and groups who are already vulnerable. This includes those
marginalized for reasons of race, gender, sexuality, or the presence of other stigmatizing conditions.
Consideration must be given to such factors in local contexts, and programmatic interventions should
actively consider how such inequities can be prioritized and redressed.
6. Healthcare Workers
Healthcare workers in many settings are recognized to be at increased risk of both TB infection and
disease, including in the Asia-Pacific Region [22]. The TB elimination agenda requires the dedicated
and persistent work of healthcare professionals, and the risk they face of infection in doing so creates
important ethical obligations on the healthcare systems in which they work. These obligations firstly
mean the responsibility to provide a safe workplace, including infection control policies and practices
to limit risk, and provision of appropriate and accessible personal protective equipment. It should also
include rational and nondiscriminatory approaches to LTBI testing and treatment aimed at limiting
the consequences if infection was to occur. While we would argue that these responsibilities lie with
healthcare systems, individual healthcare workers may also perceive that they have professional or
altruistic obligations to work despite such risks. An exploration of these obligations is beyond the
scope of this present work, but we would point out that any such responsibilities are not unlimited,
and healthcare workers may be justified in considering action (as individuals or collectively) to avoid
risk where appropriate healthcare system obligations are not met.
7. Conclusions
The Asia-Pacific Region is a diverse context and presents a variety of challenges to TB elimination.
While distinctive epidemiological issues are generally well recognized, we have highlighted here that
there is also variation in ethical emphases that should be considered as an essential part in working
towards TB elimination in the region.
Funding: No funding was received for the preparation of the manuscript.
Conflicts of Interest: All authors declare that they have no conflict of interests in this manuscript or its publication.

References
1.
2.
3.

4.

5.

6.

World Health Organization. Ethics Guidance for the Implementation of the End TB Strategy; World Health
Organization: Geneva, Switzerland, 2017.
Denholm, J.; Matteelli, A.; Reis, A. Latent tuberculous infection: Ethical considerations in formulating public
health policy. Int. J. Tuberc. Lung Dis. 2015, 19, 137–140. [CrossRef] [PubMed]
Sterling, T.R.; Villarino, M.E.; Borisov, A.S.; Shang, N.; Gordin, F.; Bliven-Sizemore, E.; Hackman, J.;
Hamilton, C.D.; Menzies, D.; Kerrigan, A.; et al. Three Months of Rifapentine and Isoniazid for Latent
Tuberculosis Infection. N. Engl. J. Med. 2011, 365, 2155–2166. [CrossRef] [PubMed]
Menzies, D.; Adjobimey, M.; Ruslami, R.; Trajman, A.; Sow, O.; Kim, H.; Obeng Baah, J.; Marks, G.B.; Long, R.;
Hoeppner, V.; et al. Four Months of Rifampin or Nine Months of Isoniazid for Latent Tuberculosis in Adults.
N. Engl. J. Med. 2018, 379, 440–453. [CrossRef] [PubMed]
DeLuca, A.; Frick, M.; Lessem, E.; Kanouse, J.; Wegener, D.; Mingote, L.R. Activism on rifapentine pricing:
Removing cost barriers to improve the uptake of tuberculosis research innovations. Public Health Action 2014,
4, 238–242. [CrossRef] [PubMed]
Denholm, J.T.; McBryde, E.S.; Eisen, D.; Street, A.; Matchett, E.; Chen, C.; Shultz, T.; Biggs, B.; Leder, K.
SIRCLE: A randomised controlled cost comparison of self-administered short-course isoniazid and
rifapentine for cost-effective latent tuberculosis eradication. Intern. Med. J. 2017, 47, 1433–1436. [CrossRef]
[PubMed]

Trop. Med. Infect. Dis. 2018, 3, 115

7.

8.
9.
10.

11.

12.
13.
14.

15.

16.
17.
18.

19.
20.
21.

22.

5 of 5

Belknap, R.; Borisov, A.; Holland, D. Adherence to Once-Weekly Self-Administered INH and Rifapentine for
Latent TB: IAdhere. In Proceedings of the Conference on Retroviruses and Opportunistic Infections Seattle,
Washington, DC, USA, 23–26 February 2015.
Lee, S.Y.; Lee, K.A.; Ki, C.S.; Kwon, O.J.; Kim, H.J.; Chung, M.P.; Suh, G.Y.; Kim, J.W. Complete sequencing of
a genetic polymorphism in NAT2 in the Korean population. Clin. Chem. 2002, 48, 775–777. [PubMed]
Ellard, G. Variations between individuals and populations in the acetylation of isoniazid and its significance
for the treatment of pulmonary tuberculosis. Clin. Pharmacol. Ther. 1976, 19, 610–625. [CrossRef] [PubMed]
Ott, J.J.; Stevens, G.A.; Groeger, J.; Wiersma, S.T. Global epidemiology of hepatitis B virus infection: New
estimates of age-specific HBsAg seroprevalence and endemicity. Vaccine 2012, 30, 2212–2219. [CrossRef]
[PubMed]
Guariguata, L.; Whiting, D.R.; Hambleton, I.; Beagley, J.; Linnenkamp, U.; Shaw, J.E. Global estimates of
diabetes prevalence for 2013 and projections for 2035. Diabetes Res. Clin. Pract. 2014, 103, 137–149. [CrossRef]
[PubMed]
Snow, K.J.; Sismanidis, C.; Denholm, J.; Sawyer, S.M.; Graham, S.M. The incidence of tuberculosis among
adolescents and young adults: A global estimate. Eur. Respir. J. 2018, 51, 1702352. [CrossRef] [PubMed]
Fox, G.J.; Dobler, C.C.; Marais, B.J.; Denholm, J.T. Preventive therapy for latent tuberculosis
infection—The promise and the challenges. Int. J. Infect. Dis. 2017, 56, 68–76. [CrossRef] [PubMed]
Marks, S.M.; Mase, S.R.; Morris, S.B. Systematic review, meta-analysis, and cost-effectiveness of treatment
of latent tuberculosis to reduce progression to multidrug-resistant tuberculosis. Clin. Infect. Dis. 2017,
64, 1670–1677. [CrossRef] [PubMed]
Ragonnet, R.; Trauer, J.M.; McBryde, E.S.; Houben, R.M.; Denholm, J.T.; Handel, A.; Sumner, T. Is IPT more
effective in high-burden settings? Modelling the effect of tuberculosis incidence on IPT impact. Int. J. Tuberc.
Lung Dis. 2017, 21, 60–66. [CrossRef] [PubMed]
World Health Organization. Latent TB Infection: Updated and Consolidated Guidelines for Programmatic
Management; World Health Organization: Geneva, Switzerland, 2018.
Temprano ANRS 12136 Study Group. A trial of early antiretrovirals and isoniazid preventive therapy in
Africa. N. Engl. J. Med. 2015, 373, 808–822. [CrossRef] [PubMed]
United Nations. Trends in International Migrant Stock: Migrants by Destination and Origin. Available
online: www.un.org/en/development/desa/population/migration/data/estimates2/estimates15.shtml
(accessed on 10 October 2018).
Elias, J. Governing Domestic Worker Migration in Southeast Asia: Public–Private Partnerships, Regulatory
Grey Zones and the Household. J. Contemp. Asia 2018, 48, 278–300. [CrossRef]
Piper, N.; Rosewarne, S.; Withers, M. Redefining a Rights-Based Approach in the Context of Temporary Labour
Migration in Asia; UNRISD Working Paper 2016-11; UNRISD: Geneva, Switzerland, 2016.
Lönnroth, K.; Migliori, G.B.; Abubakar, I.; D’Ambrosio, L.; De Vries, G.; Diel, R.; Douglas, P.; Falzon, D.;
Gaudreau, M.A.; Goletti, D.; et al. Towards tuberculosis elimination: An action framework for low-incidence
countries. Eur. Respir. J. 2015, 45, 928–952. [CrossRef] [PubMed]
Von Delft, A.; Dramowski, A.; Khosa, C.; Kotze, K.; Lederer, P.; Mosidi, T.; Peters, J.A.; Smith, J.;
van der Westhuizen, H.M.; von Delft, D.; et al. Why healthcare workers are sick of TB. Int. J. Infect.Dis. 2015,
32, 147–151. [CrossRef] [PubMed]
© 2018 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

Minerva Access is the Institutional Repository of The University of Melbourne

Author/s:
Denholm, JT; Silva, DS; Burhan, E; Chaisson, RE
Title:
Tuberculosis Elimination in the Asia-Pacific Region and the WHO Ethics Guidance
Date:
2018-12-01
Citation:
Denholm, J. T., Silva, D. S., Burhan, E. & Chaisson, R. E. (2018). Tuberculosis Elimination
in the Asia-Pacific Region and the WHO Ethics Guidance. TROPICAL MEDICINE AND
INFECTIOUS DISEASE, 3 (4), https://doi.org/10.3390/tropicalmed3040115.
Persistent Link:
http://hdl.handle.net/11343/253120
File Description:
Published version
License:
CC BY

