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Conditional expanding post-exposure
prophylaxis: a potential new tool for
tuberculosis control

To the Editor:

The latest consolidated guideline on tuberculosis (TB) preventive treatment, released by World Health
Organization (WHO) in 2020, strongly recommended that children aged <5 years who are household
contacts of people with bacteriologically confirmed pulmonary TB and who are found not to have active
TB should be recommended for TB preventive treatment even if TB infection testing is unavailable [1].
That means preventative treatment should be administrated to the children aged <5 years once exposure
has occurred. The concept of such post-exposure prophylaxis (PEP) has been successfully practised for
HIV prevention among at-risk individuals with occupational exposure or non-occupational exposure [2].
For TB, PEP is still a new concept, here we raise a proposal to explore whether PEP could be scaled up to
the other high-risk populations as a potential tool to accelerate the achievement of the END TB global
goal [3]. The development of a new strategy requires systematic research and sufficient evidence; hence, we
are only undertaking some preliminary discussion here.

TB infection is now understood as a dynamic multistate gradient from infection acquisition to subclinical
disease and clinically active disease. The outcome of exposure to Mycobacterium tuberculosis (MTB) is
determined by a complex interaction of bacterial, host and environmental factors [4]. For the host, the
initial exposure gradient, such as bacterial load, disease severity of the index case and the closeness and
duration of the contact, were directly associated with the risk of developing primary disease [5]. In
addition, the endogenous recurrence of TB was found to be mainly associated with weakened immunity of
the host [6]. Therefore, due to the high risk of infection after exposure, household contacts and
immunocompromised individuals were suggested to be target populations for TB preventive treatment in
TB control strategies.

It has been suggested to be good practice to identify recent conversion (TB infection testing from negative
to positive) particularly among close contacts when initiating TB preventive treatment [7]. However,
imperfect performance of current immunological tests might lead to false-negative results, particularly for
young children and immunocompromised individuals, such as people living with HIV (PLHIV) with low
CD4 counts [8]. Hence, the updated guidelines strongly emphasised that TB infection testing should not
be a prerequisite to start TB preventive treatment in PLHIV and household contacts aged <5 years,
particularly in settings with a high TB incidence (e.g. >100 TB cases per 100000 population). Based on the
above evidence, we would like to discuss the possibility of PEP for those aged >5years who were
household contacts of bacteriologically confirmed index cases and who were immunocompromised due to
disorders other than HIV infection (e.g. people who are initiating anti-tumour necrosis factor treatment,
receiving dialysis, or who have silicosis). Under the premise of TB exposure, such individuals might also
get similar benefit from PEP. It is worth exploring a scoring system in different regions to rank risks of TB
infection and disease development in individuals with MTB exposure and to prioritise TB control
interventions for people most likely to benefit (figure 1).
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For individuals with high risk of exposure and thereafter developing and transmitting active
tuberculosis, conditional post-exposure prophylaxis might be a potential tool for tuberculosis
control https://bit.ly/39qHHh4
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FIGURE 1 Building a risk evaluation system for individuals with Mycobacterium tuberculosis (MTB) exposure.
For individuals with confirmed MTB exposure, a risk grading system should be built according to their risks of
infection after exposure, risks of disease development from infection and risks of transmission after disease
occurrence. For those with high grades of risks, post-exposure prophylaxis might be administrated regardless
of tuberculosis (TB) infection testing results. For those with medium risks, priorities for preventative
treatment should be given to those with positive TB infection testing results. While for those with low risks,
regular evaluation and follow-up might be suggested.

In the new era with early initiation of antiretroviral therapy (ART), the risk and benefit of providing TB
preventive treatment for all HIV infections should be reconsidered. For example, in addition to the
damage caused by ART, long-term anti-TB treatment may bring extra damage to the liver that will
subsequently influence the safety and tolerability of ART [9]. Therefore, from our perspective, for HIV
infections starting ART at normal immune levels, TB preventive treatment might be considered only in
case of exposure occurrence. Case-by-case assessment of the benefit and risk could be conducted to
determine targets with HIV infection for TB PEP. Of course, such a personal view should be further
discussed and verified by firm evidence.

At present, chemoprophylaxis is the most common tool for TB PEP. Although the efficacy of currently
available TB preventive treatment regimens (ranges from 60% to 90%) works well, drug-related adverse
events and incompliance should not be ignored [10]. As the potential benefit of preventive treatment
should be carefully balanced against the risk for drug-related adverse events, great hopes are placed on
immunotherapy which might have better safety and compliance [11]. The Vaccae vaccine is a specified
lysate that has been licensed by the China Food and Drug Administration as an immunotherapeutic
agent [12]. Currently, it is the only vaccine approved by the WHO that has completed a phase III trial to
examine its effectiveness in preventing disease development from infection. It might be an alternative tool
for TB PEP. Of course, evidence from clinical trials are needed to support our speculation.

From our perspective, PEP for individuals with MTB exposures and at high risk of infection and
developing active disease might be a complement to the TB control strategy. However, as a new attempt,
expanding PEP in more target populations still faces multiple challenges, such as establishing an algorithm
system to assess exposure gradient, choosing a proper indicator to evaluate the efficacy of PEP and
consideration of the balance of risks and benefits.

Henan Xin, Qi Jin and Lei Gao

NHC Key Laboratory of Systems Biology of Pathogens, Institute of Pathogen Biology, and Center for
Tuberculosis Research, Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing,
PR China.

https://doi.org/10.1183/23120541.00723-2020 2



CORRESPONDENCE

Correspondence: Lei Gao, NHC Key Laboratory of Systems Biology of Pathogens, Institute of Pathogen
Biology, Chinese Academy of Medical Sciences and Peking Union Medical College, No 9 Dong Dan San
Tiao, Beijing 100730, China. E-mail: gaolei@ipbcams.ac.cn

Received: 3 Oct 2020 | Accepted after revision: 3 Jan 2021

Support statement: This work was supported by the National Science and Technology Major Project of China
(20177X10201302-002), and the CAMS Innovation Fund for Medical Sciences (2016-12M-1-013 and 2019-12M-2-005).
Funding information for this article has been deposited with the Crossref Funder Registry.

Author contributors: H. Xin and L. Gao wrote the first draft of the manuscript, and Q. Jin critically revised subsequent
drafts. All authors approved the final version of manuscript.

Conflict of interest: H. Xin has nothing to disclose. Q. Jin has nothing to disclose. L. Gao has nothing to disclose.

References

1 WHO. WHO consolidated guidelines on tuberculosis: module 1: prevention: tuberculosis preventive treatment.
Geneva, World Health Organization, 2020. www.who.int/publications-detail/who-consolidated-guidelines-on-
tuberculosis-module-1-prevention-tuberculosis-preventive-treatment Date last accessed 24 March 2020.

2 Eakle R, Venter F, Rees H. Pre-exposure prophylaxis (PrEP) in an era of stalled HIV prevention: Can it change
the game? Retrovirology 2018; 15: 29.

3 WHO. Global strategy and targets for tuberculosis prevention, care and control after 2015. www.who.int/tb/
post2015_tbstrategy.pdf?ua=1 Date last accessed May 2016. Date last updated: December 2013.

4 Getahun H, Matteelli A, Chaisson RE, et al. Latent Mycobacterium tuberculosis infection. N Engl ] Med 2015; 372:
2127-2135.

5 Saunders MJ, Wingfield T, Datta S, et al. A household-level score to predict the risk of tuberculosis among
contacts of patients with tuberculosis: a derivation and external validation prospective cohort study. Lancet Infect
Dis 2020; 20: 110-122.

6 Selwyn PA, Hartel D, Lewis VA, et al. A prospective study of the risk of tuberculosis among intravenous drug
users with human immunodeficiency virus infection. N Engl ] Med 1989; 320: 545-550.

7 Horsburgh CR Jr. Priorities for the treatment of latent tuberculosis infection in the United States. N Engl | Med
2004; 350: 2060-2067.

8 Pai M, Behr M. Latent Mycobacterium tuberculosis infection and interferon-gamma release assays. Microbiol Spectr
2016; 4: 10.1128/microbiolspec. TBTB2-0023-2016.

9 INSIGHT START Study Group, Lundgren JD, Babiker AG, et al. Initiation of antiretroviral therapy in early
asymptomatic HIV infection. N Engl ] Med 2015; 373: 795-807.

10 Zenner D, Beer N, Harris R, et al. Treatment of latent tuberculosis infection: an updated network meta-analysis.
Ann Intern Med 2017; 167: 248-255.

11 Vuola JM, Ristola MA, Cole B, et al. Immunogenicity of an inactivated mycobacterial vaccine for the prevention
of HIV-associated tuberculosis: a randomized, controlled trial. AIDS 2003; 17: 2351-2355.

12 Stanford J, Stanford C, Grange J. Immunotherapy with Mycobacterium vaccae in the treatment of tuberculosis.
Front Biosci 2004; 9: 1701-1719.

https://doi.org/10.1183/23120541.00723-2020 3


mailto:gaolei@ipbcams.ac.cn
https://www.crossref.org/services/funder-registry/
http://www.who.int/publications-detail/who-consolidated-guidelines-on-tuberculosis-module-1-prevention-tuberculosis-preventive-treatment
http://www.who.int/publications-detail/who-consolidated-guidelines-on-tuberculosis-module-1-prevention-tuberculosis-preventive-treatment
http://www.who.int/tb/post2015_tbstrategy.pdf?ua=1
http://www.who.int/tb/post2015_tbstrategy.pdf?ua=1

	Conditional expanding post-exposure prophylaxis: a potential new tool for tuberculosis control
	References


