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a b s t r a c t
Objectives: The World Health Organization estimated that a quarter of the global population is infected
by Mycobacterium tuberculosis (Mtb). A better control of tuberculosis (TB) is based on the ability to detect Mtb infection, identifying the progressors to TB disease, undergoing to preventive therapy and implementing strategies to register the infections and treatment completion.
Design: we reviewed the literature regarding the tests available for TB infection diagnosis, the preventive
therapies options and the cascade of care for controlling TB at a public health level.
Results: current tests for TB infection diagnosis as IFN-γ release assays or tuberculin skin tests are based
on the detection of an immune response to Mtb in the absence of clinical disease. The main limit is
their low accuracy to detect progressors to disease. New preventive treatments are available with short
duration that are associated with better adherence. Options to register TB infections are presented.
Conclusions: Tests to diagnose TB infection are available but they lack accuracy to identify the progressors
from infection to TB disease. Shorter preventive TB therapy are available but need to be implemented
worldwide. A TB infection registry is crucial for improving the cascade of care leading to a better TB
control.
© 2022 The Author(s). Published by Elsevier Ltd on behalf of International Society for Infectious
Diseases.
This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/)

Introduction
The World Health Organization (WHO) estimated that in 2020
around 10 million individuals had active tuberculosis (TB) including 1.1 million children leading to 1.5 million subjects dying from
the disease, and that a quarter of the global population is infected
by Mycobacterium tuberculosis (Mtb). (Global Tuberculosis Report
2021; Global tuberculosis report 2020.).
TB is an airborne-transmitted disease and Mtb is the causative
agent. The bacilli are transmitted by inhaling droplet nuclei from
contagious individuals by coughing (but also speaking, singing and
sneezing) (Migliori et al., 2019). After Mtb exposure, an estimated
20–25% individuals are infected while in most subjects Mtb is
cleared mainly by the innate response. Among the Mtb-infected
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subjects, 5% can develop active disease within 2 years and in the
remaining 90-95% infection is controlled by the host immune response leading to a latent state; among these, TB may reactivate in
5-10% of the individuals during their life-time (WHO consolidated
guidelines on tuberculosis, 2020; WHO. Global Tuberculosis Report
2021).
The infected subjects control Mtb replication through the immune response involving both the innate (mostly at the beginning)
and adaptive immunity. TB infection has been traditionally indicated by the wording “latent tuberculosis infection” (LTBI). This
phrasing deﬁnes a state of persistent immune response to stimulation by Mtb antigens detected by tests as the tuberculin skin
test (TST) or an interferon (IFN)-γ release assay (IGRA) without
clinically active TB disease (Getahun et al., 2015). Recently WHO
adopted the term “TB infection” to better designate “a continuum
process” in the natural history of TB, which follows inhalation of
bacilli and may lead to clinically manifested TB disease (WHO con-
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Figure 1. The “continuum process” leading from TB infection to disease. Mtb infection is characterized by a dynamic equilibrium between the host and the microbe, which
may result in different conditions spanning from: TB infection, with no overt signs or symptoms of disease; incipient TB, there is an increase in viable bacteria in the
involved tissues due to the partial failure of the host to contain Mtb, but no signs or symptoms of disease; sub-clinical TB, with increase in bacterial burden and damage of
the involved tissue detectable by radiological tests; TB disease, with classical signs and symptoms of disease. TB: tuberculosis; TST: tuberculin skin test; IP: IFN-γ inducible
protein; IGRA: IFN-γ release assays.

solidated guidelines on tuberculosis, 2020; WHO. Global Tuberculosis Report 2021).
The “continuum process” is characterized by a dynamic equilibrium between Mtb and the host, with the bacilli switching between different metabolic states (dormancy, intermittent replication, active replication) and the host able to contain Mtb replication through an eﬃcient immune system (Drain et al., 2018).
Recently, in an effort to better describe the process (and providing a tailored clinical approach) two additional clinical stages have
been proposed to describe this bi-directional ﬂow in the process
going from TB infection to TB diseases: incipient and subclinical
TB (Drain et al., 2018; Esmail et al., 2020) (Figure 1). Incipient TB,
which lies between TB infection and subclinical TB, features the
initial stage when the of host immune response struggles to contain Mtb replication and viable bacilli increase in number in granulomas. Most of what we know on incipient TB comes from experimental studies in non-human primates, and we lack validated
tools to diagnose incipient TB in humans (Cadena et al., 2017;
Drain et al., 2018). At this stage, the extent of tissue damage is
limited and the patient is probably not infectious. Subclinical TB is
deﬁned as “disease”, due to the increased number of viable Mtb
in “unresolved” enlarged granulomas causing different abnormalities detectable by radiological images without showing clinical TBrelated symptoms. (Esmail et al., 2020; Mendelsohn et al., 2021;
Scriba et al., 2021) At the subclinical TB stage, Mtb can be detected with suﬃciently sensitive tests (culture or molecular tests)
and therefore at this stage the patient is potentially infectious although symptoms may not be present or, if present, not recognized
by the patient. (Scriba et al., 2021)

Tuberculin skin test (TST) based on the intradermal injection
of puriﬁed protein derivative (PPD), a crude mixture of antigens,
many of which are shared by Mtb and other mycobacteria, including Bacille Calmette-Guérin (BCG). TST response is evaluated by
measuring the transverse diameter of skin induration. The crossreactivity of the antigens included in the PPD compound with several mycobacteria is responsible for the suboptimal speciﬁcity of
the test for Mtb infection. (Delogu and Goletti, 2014; Goletti et al.,
2014; Petruccioli et al., 2016) Details on test characteristics and accuracy of TST and IGRA are summarised in table 1.
The development of more speciﬁc tests to diagnose TB infection than the TST started with the identiﬁcation of a speciﬁc region of the Mtb DNA, region of difference 1 (RD1), which is absent in Mycobacterium bovis bacille Calmette–Guérin (BCG), but
present in the strains of Mtb complex. (Andersen et al., 20 0 0)
This region encodes ESAT-6 and CFP-10 which are Mtb-speciﬁc and
highly immunogenic, as shown by the evidence that peripheral
blood mononuclear cells (PBMCs) or whole blood stimulated with
ESAT-6 and CFP-10 peptides or recombinant proteins induced IFNγ secretion. This Mtb-induced IFN-γ response was shown to correlate with the grade of exposure to a TB index case more than TST.
(Barcellini et al., 2016; Ewer et al., 2003) The ﬁrst IGRAs commercially available were the QuantiFERON-TB Gold In-Tube (a whole
blood IGRA) and the T-SPOT TB assay (a PBMC-based IGRA) based
on enzyme-linked immunosorbent assay (ELISA) or ELISPOT readout, respectively. (Petruccioli et al., 2016)
Newer whole blood assays are now available (Table 1) based
on tubes containing peptides or recombinant proteins of Mtb with
IFN-γ read-out different from ELISA, as for the Liason QuantiFERON Plus or the AdvenSureI3 TB-IGRA (LG Chem, Republic of Korea) based on the detection of IFN-γ by the chemiluminescence,
or tests still based on ELISA as: Standard E TB-Feron (SD Biosensor, Republic of Korea), AdvanSure TB-IGRA ELISA (LG Chem, Republic of Korea) and LIOFeron TB/LTBI (LIONEX Diagnostics & Therapeutics GmbH, Braunschweig, Germany) (Fukushima et al., 2022;
Hamada et al., 2021; Migliori et al., 2021; Miotto et al., 2022;

TST and IGRA: beneﬁts and limits
TB infection is a paucibacillary state where the small amounts
of bacilli in infected individuals have immunogenic antigens that
stimulate host responses that can serve as a surrogate for detection
of the bacillus itself.
2

New routine tests

Experimental tests

TST

QuantiFERON
Plus and
T-SPOT.TB

Skin testing with
RD1-encoded antigens

IGRA
RD1- or PPD-antigens based tests

Transcriptomic
signature in whole
blood

PET/CTSCAN

Microbiological tests
for TB infection

Read-out

Intradermal
induration in
mm

ELISA, ELISPOT

Intradermal induration
in mm

ELISA,
Chemiluminescence

Lateral ﬂow, ELFA systems,
other technologies

RNA transcripts

Images

Mtb DNA

Immuno-factor detected

NA

IFN-γ

IFN-γ or IP-10

IFN-γ or IP-10

NA

NA

NA

• c-Tb

• Standard E

TB-Feron,
• AdvanSure
TB-IGRA ELISA,
LIOFeron TB/LTBI,
• IP-10 IGRA ELISA,
• LIAISON

3

QuantiFERON-TB Gold
Plus
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• Diaskin test,
• EC-skinTest

• QIAreach

QuantiFERON-TB
• ichroma IGRA-TB,
• STANDARD F TB-Feron

FIA,
• Erythra TB-test∗ ,
• IP-10 IGRA LF
• VIDAS TB-IGRA
• AdvanSure I3 TB-IGRA,
• GBTsol Latent TB Test

Kit
No

No

No

No

No

Possible

Possible

Unlikely

Low

Low

Low

Low

Low

Possible

Possible

Possible

Usually no

Usually no

Unlikely

Unikely

Unlikely

Possible

Possible

Possible

Yes

Yes

Possible in higher
resource settings

Likely in both, higher and
low resource settings

No

Low

Medium/High

Medium

Possible if
operationalized for
ﬁeld use
Potentially medium if
operationalized for
ﬁeld use

Low

Laboratory facilities
needed
Imaging facilities needed

No

Yes

No

Yes

yes

Yes

NA

Possible if
operationalized for
ﬁeld use
Potentially
medium/high if
operationalized for
ﬁeld use
Yes

NA

NA

NA

NA

NA

NA

Yes

NA

High

Abbreviations: TB: tuberculosis; LTBI: latent tuberculosis infection; IFN-g: interferon; IP-10: IFN-g inducible protein; LF: lateral ﬂow; ELFA: enzyme-linked ﬂuorescence assay; ELISA: enzyme-linked immunosorbent assay; TST:
tuberculin skin test; ELISA:; IGRA: IFN-γ release assays; ELISPOT: enzyme-Linked immunoSPOT; NA: not available; ∗ based on puriﬁed protein derivative (PPD).

[m5G;October 13, 2022;18:44]

Cost

Possible in
higher resource
settings
Medium/High

International Journal of Infectious Diseases xxx (xxxx) xxx

Accuracy for active TB
from LTBI discrimination
Accuracy to detect those
at high risk of developing
active TB
Negativization of the
response after preventive
therapy
Large scale tests for
screening

JID: IJID

Routine tests

D. Goletti, G. Delogu, A. Matteelli et al.

Table 1
Characteristics and accuracy of routine-, new- and experimental-tests for tuberculosis infection detection.
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Petruccioli et al., 2021) or tests based on the lateral ﬂow chromatography technology including QuantiFERON-TB (Qiagen, The
Netherland), the ichroma IGRA-TB (Boditech Med Inc., Republic of
Korea), the STANDARD TB-Feron FIA (SD Biosensor, Republic of
Korea) and the Erythra TB-KIT (Erythra Inc, Stanford, CA, USA).
Other assays are the VIDAS TB-IGRA (Biomerieux, Marcy l’Etoile,
France) which is a fully automated test and GBTsol Latent TB Test
Kit (Glory Biotechnologies Corp., Republic of Korea) which detects
antigen-speciﬁc cells through a microﬁlter separation of whole
blood. Interestingly, a whole blood test based on the detection
of IFN-γ -induced protein-10 (IP-10) by ELISA (rBiopharm, Darmstadt, Germany) is now available. The chemokine IP-10 is present
at higher levels compared to IFN-γ and is associated with TB.
(Goletti et al., 2010). Among the tests reported, Erythra TB-KIT is
the only test based on puriﬁed protein derivative (PPD) stimulation.
Regarding the advantages and disadvantages: TST platform may
offer the advantages over IGRAs because it is less expensive, not
needing a laboratory setting and easier to be used for large screening settings. On the other side, compared to TST, IGRAs or the assay based on IP-10 detection have several advantages: these tests
do not need a second visit for reading; have a lower number of
false-negative results in immunosuppressed individuals; are speciﬁc for Mtb infection and therefore they are scored negative in
BCG-vaccinated subjects or individuals with nontuberculous mycobacteria infection (with the exception of M. kansasii, M. szulgai,
M. marinum, and M. riyadhense that contain ESAT-6 ref). (van Ingen
et al., 2009)
The main objective to diagnose TB infection is to prevent active TB development. However, several studies have shown that
TST and IGRA have a low ability to predict active TB development, as also recently shown in a prospective study done in TB
contacts and recent immigrants in a low TB-incidence setting. The
positive predictive value (PPV) of the QuantiFERON-TB Gold InTube was 3.3%, while the reported PPV of T-SPOT TB was 4.2%
and that of TST (a 15 mm cut-off was used to deﬁne positivity) was 3.5%.(Abubakar et al., 2018) Therefore, based on this evidence, currently, we treat a large number of subjects scored IGRA
or TST positive to prevent one individual from developing TB disease. (Esmail et al., 2020; Petruccioli et al., 2016; Scriba et al.,
2021) Therefore, there is an urgent need to develop a new generation of assays that predict with higher accuracy those that will
progress to disease and focus the diagnostic effort on this target
population.

emission tomography-computed tomography images conﬁrmed intrathoracic lesions with increased uptake of radiolabelled glucose
in the absence of speciﬁc symptoms or chest radiography images
indicative of TB disease. (Esmail et al., 2020, 2016) The best therapy for the individuals that are “transcript signature positive” is
unknown now, since preventive therapy failed to prevent disease
development. (Scriba et al., 2021)
Another approach is to detect Mtb DNA based on a
bacteriophage-based technology, as shown in 3/18 asymptomatic
TB contacts living in a different low-incidence setting (United Kingdom), of whom 2 went on to develop active TB after 7 months.
(Verma et al., 2020) This approach proposes to detect the pathogen
(Mtb) more than the immune response as a tool to identify those
with TB infection more likely to progress to active disease.
Other approaches to detect Mtb DNA in whole blood by a digital PCR have been recently described in a population of HIVinfected and uninfected subjects in Ethiopia. Preventive therapy to
HIV-infected participants reduced the prevalence of PCR-detected
Mtb from 95% at baseline to 54% post-treatment (Belay et al.,
2021). Experimental in vitro tests based on the detection of IFNγ to heparin-binding hemagglutinin antigen (HBHA) have been
shown interesting results as associated with Mtb containments
and as tools to monitor active TB clinical states in children
(Sali et al, 2018) conﬁrming results from the adults (Delogu et al.,
2011; Hedid et al., 2020; Chiacchio et al, 2017; Tang et al, 2021).
Further studies to evaluate the ability of these approaches to predict TB development are needed (Table 1).
Recommended regimens for preventive therapy
WHO revised (WHO consolidated guidelines on tuberculosis,
2020; WHO. Global Tuberculosis Report 2021) the available evidence and indicated the following population groups as at high
risk for progression to TB disease or at high rates of TB infection
as: HIV-infected individuals as adults, adolescents, and children;
household or close contacts of patients with bacteriologically conﬁrmed pulmonary TB (all ages, but especially young children <5
years of age); candidates to either tumour necrosis factor(TNF)α inhibitors, or dialysis, or organ or haematological transplant;
subjects with silicosis; prisoners, healthcare workers having frequent unprotected contact with TB patients, migrants from countries with high TB burden, homeless people and people who abuse
drugs.
Additional groups at risk are those with diabetes, alcohol
abusers, tobacco smokers and those underweight; however, systematic TB infection testing and preventive therapy is not recommended unless they also belong to the risk groups described
above.
Treatment is an essential component to the programmatic management of TB infection, designed to prevent the progression of
TB infection to clinically active TB disease. Currently recommended
treatment regimen are selected on the basis of evidence around
eﬃcacy, tolerability, acceptability, costs, feasibility under program
conditions, and risk of fostering drug resistance during treatment.
Safety is obviously pivotal, as all treated patients are healthy,
and only a small proportion would develop active TB even in
the absence of treatment. For example, pyrazinamide containing
regimens were excluded from the WHO recommended options
based on the evidence of fatal cases in a survey of state and city
TB programs and other health-care settings in the United States.
(McElroy et al., 2005)
Isoniazid has been the mainstay of TB infection treatment for
a long time, with eﬃcacy ranging from 60 to 90% (Horsburgh and
Rubin, 2011) (Table 2). More recently, research around preventive
therapy developed around two main axes: developing regimens
that are less toxic than isoniazid and that are shorter, to increase

Children TB
Immune-based TB tests are also used for TB infection screening in children (Martinez et al, 2020; Carvalho et al, 2018). To
note that children TB diagnosis is challenging and IGRAs and
TST are also used as supporting adjunctive diagnostic tools in
those with suspected TB disease (Lewinsohn et al, 2017) especially in extra-pulmonary TB (Basu Roy et al, 2020). The immature immune system of young children may be associated to higher
proportion of IGRAs indeterminate scores [on average in 1 out
25 tests performed (Meier et al, 2019) or false negative results
(Martinez et al, 2020)]. More accurate diagnostic tools are needed.
Experimental tests for identifying progressor to TB disease
Recently, blood gene expression signatures of the host have
been identiﬁed in both HIV-uninfected and -infected individuals as associated with a higher risk to develop active TB.
(Mendelsohn et al., 2021; Scriba et al., 2021) These signatures
can predict short-term progression to active disease and positron
4

Regimen

Dose by age and weight band

6 or 9 months of daily isoniazid
monotherapy
(6H, 9H)a
Four months of daily rifampicin (4R)

Age 10 years & older: 5 mg/kg/day
Age < 10 years: 10 mg/kg/day (range, 7–15 mg)

Three months of daily rifampicin plus
isoniazid (3HR)

5
One month of rifapentine plus
isoniazid daily (28 doses) (1HP)
Six months of levoﬂoxacin daily
(preventive treatment of MDR-TB)

16–23 kg
5
3
3

24–30 kg
6
4
4

31–34 kg
7
5
5

> 34 kg
7
5
5

36–45 kg
3
6
3

46–55 kg
3
6
3

56–70 kg
3
6
3

> 70 kg
3
6
3

[m5G;October 13, 2022;18:44]

International Journal of Infectious Diseases xxx (xxxx) xxx

Abbreviations: H: isoniazid; P: rifapentine; R: rifampicine; 6H: 6 months isoniazie; 1HP: 1 month isoniazid and rifapentine; 3HR: 3 months isoniazid and rifampicine.
a
A triple pill combination containing isoniazid 300 mg + pyridoxine 25 mg + sulfamethoxazole 800 mg + trimethoprim 160 mg (scored) is the preferred alternative regimen for PLHIV being considered for isoniazid
monotherapy (1 pill daily for adults, half pill for children 5 years and older of age and quarter for children < 5 years of age).
b
300 mg formulation can be used to reduce the pill burden.
c
Expected to become available in a near future.
d
Dosage may differ among adults and children in overlapping weight-bands.
e
Levoﬂoxacin 100 mg dispersible tablets available for children.
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Three months of rifapentine plus high
dose isoniazid weekly (12 doses)
(3HP)

Age 10 years & older: 10 mg/kg/day
Age < 10 years: 15 mg/kg/day (range, 10–20 mg)
Isoniazid:
Age 10 years & older: 5 mg/kg/day
Age < 10 years: 10 mg/kg/day (range, 7–15 mg)
Rifampicin:
Age 10 years & older: 10 mg/kg/day
Age < 10 years: 15 mg/kg/day (range, 10–20 mg)
Age 2–14 yearsd
Medicine, formulation
10–15 kg
Isoniazid 100 mgb
3
Rifapentine 150 mg
2
2
Isoniazid + rifapentine FDC (150 mg/150 mg)c
Age > 14 yearsd
Medicine, formulation
30–35 kg
Isoniazid 300 mg
3
Rifapentine 150 mg
6
3
Isoniazid + rifapentine FDC (300 mg/300 mg)c
Age ≥ 13 years (regardless of weight band)
Isoniazid 300 mg/day
Rifapentine 600 mg/day
Age > 14 years, by body weight: < 46 kg, 750 mg/day; > 45 kg, 1g/day
Age < 15 yearse (range approx. 15–20 mg/kg/day), by body weight:
5–9 kg: 150 mg/day;
10–15 kg: 200–300mg/day;
16–23 kg: 300–400mg/day;
24–34 kg: 500–750mg/day
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Preventive therapy options available.
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the probability of completing treatment. A network meta-analysis
published in 2017 evaluated the comparative eﬃcacy and harms
of TB infection treatment regimens aimed at preventing active TB
among adults and children. It included 61 studies and showed evidence for the eﬃcacy and safety of 6-months isoniazid monotherapy, rifampicin monotherapy for 4 months, and combination therapies with 3 months of isoniazid and rifampicin. (Zenner et al.,
2017) A comparison of regimens for eﬃcacy and hepatotoxicity
showed that rifampicin for 4 months had lower liver-related serious adverse events compared to both 6 months of isoniazid and
3 months of rifampicin and isoniazid. A couple of years later
a multicenter, randomized clinical trial run for about a decade,
demonstrated the equivalence, in terms of eﬃcacy, of daily rifampin for 4 months compared to a 9-month regimen of isoniazid.
(Menzies et al., 2008)
Signiﬁcant progresses, in the ﬁeld of TB preventive therapy,
were achieved by introducing rifapentine regimens in clinical practice. A once-weekly regimen had similar eﬃcacy compared to a 9month regimen of daily isoniazid and was associated with higher
treatment-completion rates and less hepatotoxicity both in adults
(Sterling et al., 2011) and children (Villarino et al., 2015). Importantly, these results were conﬁrmed, in terms of better completion rate, in the U.S. TB Control Programs after its implementation in routine practice (Sandul et al., 2017). Moreover, while in
initial equivalence studies rifapentine and isoniazid were administered by directly observed therapy, the same results were obtained
by self-administration of the drugs (Belknap et al., 2017). Finally,
an ultrashort regimen, consisting of 1 month of daily isoniazid 300
mg and rifapentine 30 0–60 0 mg was non-inferior to 9 months of
isoniazid for TB prevention in persons living with HIV infection
(Swindells et al., 2019) (Table 2). Importantly, the percentage of
patients who completed treatment was signiﬁcantly higher in the
1-month group. This very promising regimen requires validation to
deﬁne eﬃcacy and tolerability in different populations, as shown
in a recent study showing that 1HP was safely and feasibly implemented in children and adolescents in a programmatic setting in
a low-resource setting in south Asia with low prevalence of HIV
(Malik et al., 2021).
None of the above-mentioned regimens for preventive therapy would be theoretically effective in contacts of patients with
MDR-TB. However, no current regimen exists with proven eﬃcacy
in this situation. Three ongoing randomised controlled trials currently evaluate PT in MDR-TB children and adult contacts. Two of
them, the V-Quin trial in Vietnam [ANZCT Registry-Identiﬁer, 2016]
and the TB-CHAMP trial in South Africa [ISRCTN-ISRCTN92634082,
2019] evaluate levoﬂoxacine daily for 6 months. The third, the
PHOENIx trial at ACTG sites [clinicalTrials.gov Identiﬁer, 2018] compares delamanid with isoniazid for all contacts of MDR-TB and
XDR-TB. Results of these studies will inform updated recommendations, probably by the end of 2022.
Exclusion of active TB is an essential step of the prevention cascade; despite the theoretical risk that preventive therapy might
foster resistance to TB medications if active TB is not effectively
excluded, there is no evidence of increased drug resistance in people who received either isoniazid – relative risk 1.24, 95% CI: 0.692.21 (Balcells et al., 2006) or rifampicin – relative risk 1.12, 95% CI
0.41-3.08 (den Boon et al., 2016) for prevention.

In a recent UNION document reporting the clinical Standards
for TB infection management (Migliori et al., 2022), a speciﬁc Public Health Standard was proposed, which recommends the following: A TB infection screening and testing registry should be kept to
inform the cascade of care.
The present article discusses the beneﬁts of undergoing testing and preventive therapy in terms of reduced probability of developing TB when TB infection is diagnosed. In order to reach a
public health goal, it is necessary that an important proportion
of individuals belonging to the groups at risk to progress to disease are screened for TB infection, accept to be treated if positive, undergo and complete the prescribed regimen. This process
is called ‘TB infection cascade of care’, a crucial path towards TB
Elimination (Lönnroth et al., 2015). A registry that reports the individuals with TB infection and the variables associated with TB infection is needed to build the “cascade”. These variables need to
be discussed and implemented by countries, in parallel to what
is presently done for TB disease. TB infection registry is nowadays considered as best-practice for patient follow-up, programmatic planning and clinical governance tool to evaluate programmatic effectiveness of the intervention (Alsdurf et al., 2016; Collin
et al., 2019; WHO. Global Tuberculosis Report 2021). The registry
has a clinical value, reporting the necessary information to manage the patient (e.g. follow-up visits, notiﬁcation of adverse events
and successful regimen completion): it is also relevant for public
health issues to notify the infected individuals, to avoid duplications, to monitor how the patients are managed, and, most importantly, to trace the individuals who started the treatment and
completed it. As a general principle in surveillance, the best option
is to design an electronic registry based on individual data which
is much more precise and ﬂexible than the option based on designing the registry based on aggregated data. The legislation in
force (with data-protection requirements) in each country or setting and the resources available will deﬁne how the registry will
be designed and will operate.
The WHO, in its recent guidelines, recommends three core indicators allowing the global evaluation of TB infection management
(WHO. Global Tuberculosis Report 2021):
1 Contact investigation coverage: percentage of contacts of
bacteriologically-conﬁrmed TB patients who were evaluated for
TB disease and TB infection out of those eligible;
2 TB preventive therapy coverage: percentage of individuals that
initiated on TPT out of those eligible;
3 TB preventive therapy coverage completion: percentage of individuals completing TPT out of those initiating treatment.
Important to underline that whenever an individual notiﬁed in
the TB infection registry progress to TB disease, this event needs
to be notiﬁed to the TB Registry.

Conclusions
We need better tools to identify those that progress from infection to TB disease. Shorter preventive TB therapy regimens are
needed. The scientiﬁc, clinical and public health community are
working to improve the current strategies in order to reach a better control of TB worldwide.

TB infection and public health
Transparency declaration
The management of TB infection, e.g. its diagnosis and treatment, has been considered core intervention to pursue TB Elimination, speciﬁcally being the fourth of the 8 activities according
to the WHO Framework for TB Elimination (Lönnroth et al., 2015;
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