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The End TB Strategy milestones include a 50% reduc-
tion in incidence of tuberculosis (TB) by 2025 and 90%
by 2035, but the actual reduction up to 2021 was 10%
(Global TB Report 2022). The TB prevention target was
30 million by 2022, whereas the achieved number is 12.5
million or 42.5% of the target [1].

About a quarter of the global population is estimat-
ed to have been infected with TB [2], but most people
will not go on to develop TB disease and some will clear
the infection [3]. Tuberculosis infection without signs
of disease is called latent TB infection (LTBI).

One of the key components of the End TB Strategy is
“Integrated, Patient-Centred Care And Prevention” listing
“preventive treatment of persons at high risk, and vacci-
nation against TB” as key intervention components [1].

Here, we will focus on the “preventive treatment
of persons at high risk” and we regard people with LTBI
as people with a high risk of developing active TB. It is
generally estimated that 90% of people with a normal
immune system exposed to TB will not develop active TB
but have LTBI, which may later in life activate.

There are two risk groups where screening for LTBI
with interferon-y release assay (IGRA) could help reduce
the future number of active TB cases:

* migrants from TB high endemic countries,
e immunosuppressed.

This paper focuses on screening for LTBI in migrants
from TB high endemic countries.

A modelling study found that in 2014, the global
burden of LTBI was 23% (95% uncertainty interval [Ul]:
20.4-26.4%), amounting to approximately 1.7 billion peo-

ple including a high burden in children [4]. Another mod-
elling study of LTBI found the lifetime risk of developing
active TB to be 17% (95% Cl: 10.9-22.5%), compared to
12.6% (10.1-15%) assuming lifelong infection [5].

In patients with LTBI the infection with Mycobacteria
tuberculosis leave an imprint on the immunological sys-
tem which can be measured. Traditionally an immune
response to Mycobacteria tuberculosis is measured by
the Tuberculin Skin Test (TST) but this has in most set-
tings been replaced with the IGRA.

The Tuberculin Skin Test is more often positive than
IGRA in persons with LTBI and one study found that odds
ratio (OR) for a positive TST was significantly higher than
an IGRA (OR 1.46; 95% confidence interval 1.07-2.01) [6].

One study found that inimmunocompetent BCG-vac-
cinated individuals, the IGRA positive rate in low-TB bur-
den areas was significantly lower than the TST positive
rate (OR 0.36 [95% Cl: 0.31to 0.41] vs. 0.53 [0.46 to 0.61))
[7]. The higher positivity rate for TST is due to reactivity
induced by the Bacillus Calmette-Guérin (BCG) immuni-
zation where the IGRA assay does not include antigens
from the BCG vaccine. The IGRA test showed indeter-
minate results in 6.9% of TB-exposed children below
five years of age [8]. Additionally, unlike IGRA, the TST
requires 2 visits for reading results, making it impractical
for large screening programs.

A study of the 1,414 contacts to active TB patients
(141 children) found a high rate of progression to active
TB of those who are IGRA positive (12.9%), compared to
3.1% found for those who were TST positive [9]. A large
multicenter study from Spain recommended a dual test-
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ing strategy using both TST and IGRA finding a k coeffi-
cient of 0.48, 95% Cl: 0.36-0.60 [10].

A study of migrants in the United Kingdom found
that LTBI was related to the country of origin [11].
The overall IGRA positive rate was 23%, 28.9% in mi-
grants from East and South East Asia and 42.5% from
Sub-Saharan Africa [11]. A large, multicenter study
found that a positive IGRA gave a 25 times higher risk
of developing active TB [12].

A study from Norway included 50, 389 IGRA results
from 44,875 individuals, of whom 22% (n = 9878) QFT
were IGRA positive and 257 developed active TB [13].
The study also found that the risk of progressing from
LTBI to active TB was related to the strength of the IGRA.
The hazard ratios (HRs) for TB were 8.8 (95% Cl: 4.7—
16.5), 19.2 (95% Cl: 11.6-31.6) and 31.3 (95% Cl: 19.8—
49.5) times higher with interferon-y (IFN-y) levels of 0.35
to < 1.00, 1.00 to < 4.00 and > 4.00 IU/ml, respectively,
compared with negative tests (< 0.35 IU/ml) [13].

A study including 2512 young children found that
IGRA at IFN-y values higher than 4.00 IU/ml was asso-
ciated with substantially increased active TB incidence
(28.0 per 100 person-years [95% Cl: 14.9-45.7]) com-
pared with non-converters (incidence rate ratio — IRR
42.5[95% Cl: 17.2-99.7]; p < 0.0001), and compared with
children with IFN-y values between 0.35 and 4.00 1U/ml
(IRR 11.4 [95% Cl: 2.4-107.2]; p = 0.00047) [14].

In a study from Oman, 1049 subjects were surveyed.
The overall IGRA-positive rate was 22.4% (234/1042),
30.9% and 21.2% of African and Asian migrants, respec-
tively. Fifty-eight of the participants had a strong IGRA
reactivity defined as more than 4 IU/ml[15].

Oman went further and estimated the cost of screen-
ing using an IGRA applied to all migrants from high TB
endemic countries, followed by preventive TB treatment.
Using a Markov model seven different scenarios were
compared, with a comparison of the direct cost and
the quality-adjusted life-years (QALYs) saved. The con-
clusions was that IGRA testing followed by 3 months
of preventive treatment with rifapentine/isoniazid (3HP)
was the most cost-effective intervention. Therefore
the country included an LTBI screening program for new
arrivals from high endemic countries in their TB elimina-
tion strategy plan [14].

Preventive treatment traditionally was 6 months
of isoniazid, but a recent study found that one month
of rifapentine plus isoniazid was non-inferior to
9 months of isoniazid for preventing tuberculosis in
HIV-infected patients. The primary end point was re-
ported in 32 of 1488 patients (2%) in the 1-month group
and in 33 of 1498 (2%) in the 9-month group, for an in-
cidence rate of 0.65 per 100 person-years and 0.67
per 100 person-years, respectively (rate difference in
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the 1-month group, —0.02 per 100 person-years; upper
limit of the 95% confidence interval, 0.30) [16].
Challenges that can face such programs are large
number of migrants arriving per year, compliance with
medication and treatment completeness as screening
alone will not add any value for the progress of TB elim-
ination. A meta-analysis highlighted that LTBI treatment
initiation and completion in migrants improved consid-
erably from 2010 to 2020 in Europe, but drop out was
reported along the entire treatment pathway [17].

Conclusions

Migrants from highly endemic areas, people ex-
posed to active TB, and patients due to start immuno-
suppressive treatment are at high risk of developing
active tuberculosis. To meet the target of eradicating
tuberculosis in low-incidence countries screening and
treatment programs must be strengthened along with
understanding the diversity and barriers to migrants
initiating and completing treatment. The treatment
cascade for individuals at risk starting the treatment
should ensure retaining these individuals at all stages
in order to meet targets.

Individuals with a high risk of developing active tu-
berculosis such as migrants from highly endemic areas,
people exposed to active TB, and patients due to start
immunosuppressive treatment should be screened with
an IGRA test. In migrants from TB high endemic areas
at least those with a strongly positive IGRA should be
offered preventive treatment.

For patients planned to start immunosuppressive
treatment, all patients with a positive IGRA should be
offered preventive treatment.

The authors declare no conflict of interest.

References

1. World Health Organization. Global TB Report 2022. Geneva
2022. https://www.who.int/teams/global-tuberculosis-pro-
gramme/tb-reports/global-tuberculosis-report-2022 [Access:
28.11.2022].

2. World Health Organization. Monitoring and evaluation of TB
in the context of the sustainable Development Goals in pol-
icy briefs: WHO Global Ministerial conference ending TB in
the sustainable Development era: Multisectoral response. Ge-
neva, 2017. https://www.who.int/conferences/tb-global-min-
isterial conference/Ministerial_conference_policy_briefs.pdf
[Access: 29.11.2019].

3. Lienhardt C, Glaziou B Uplekar M, et al. Global tuberculosis
control: lessons learnt and future prospects. Nat Rev Microbiol
2012; 10: 407-416, DOI: 10.1038/nrmicro2797.

4. Houben RM, Dodd PJ. The global burden of latent tubercu-
losis infection: a re-estimation using mathematical model-


https://www.who.int/teams/global-tuberculosis-programme/tb-reports/global-
https://www.who.int/teams/global-tuberculosis-programme/tb-reports/global-

Screening for latent tuberculosis

365

ling. Plos Med 2016; 13: €1002152, DOI: 10.1371/journal.
pmed.1002152.

5. Emery JC, Richards AS, Dale KD, et al. Self-clearance of Myco-

10.

11

bacterium tuberculosis infection: implications for lifetime risk
and population at-risk of tuberculosis disease. Proc Biol Sci
2021; 288: 20201635, DOI: 10.1098/rspb.2020.1635.

. Campbell JR, Chen W, Johnston J, et al. Latent tuberculosis in-

fection screening in immigrants to low-incidence countries:
a meta-analysis. Mol Diagn Ther 2015; 19: 107-117, DOI:
10.1007/540291-015-0135-6.

. Zhou G, Luo Q Luo S, et al. Positive rates of interferon-y re-

lease assay and tuberculin skin test in detection of latent tu-
berculosis infection: A systematic review and meta-analysis
of 200,000 head-to-head comparative tests. Clin Immunol
2022; 245: 109132, DOI: 10.1016/j.clim.2022.109132.
Velasco-Arnaiz E, Batllori M, Monsonis M, et al. Host, tech-
nical, and environmental factors affecting QuantiFERON-TB
Gold In-Tube performance in children below 5 years of age.
Sci Rep 2022; 12: 19908, DOI: 10.1038/541598-022-24433-w.
Diel R, Loddenkemper R, Niemann S, et al. Negative and posi-
tive predictive value of a whole-blood interferon-y release as-
say for developing active tuberculosis: an update. Am J Respir
Crit Care Med 2011; 183: 88-95, DOIl: 10.1164/rccm.
201006-09740C.

Calzada-Hernandez J, Anton J, de Carpi JM, et al. Dual latent
tuberculosis screening with tuberculin skin tests and Quanti-
FERON-TB assays before TNF-a inhibitor initiation in chil-
dren in Spain. Eur J Pediatr 2022, DOI: 10.1007/s00431-022-
04640-3 [Online ahead of print].

. Loutet MG, Burman M, Jayasekera N, et al. National roll-out

of latent tuberculosis testing and treatment for new mi-

12.

13.

14.

15.

16.

17.

grants in England: a retrospective evaluation in a high-inci-
dence area. Eur Respir J 2018; 51: 1701226, DOI: 10.1183/
13993003.01226-2017.

Zellweger JR Sotgiu G, Block M, et al. Risk Assessment
of Tuberculosis in Contacts by IFN-y Release Assays. A Tu-
berculosis Network European Trials Group Study. Am J Re-
spir Crit Care Med 2015; 191: 1176-1184, DOI: 10.1164/
rcem.201502-02320C.

Winje BA, White R, Syre H, et al. Stratification by interferon-y
release assay level predicts risk of incident TB. Thorax 2018:
thoraxjnl-2017-211147,DO0I: 10.1136/thoraxjnl-2017-211147
[Online ahead of print].

Andrews JR, Nemes E, Tameris M, et al. Serial QuantiFERON
testing and tuberculosis disease risk among young children:
an observational cohort study. Lancet Respir Med 2017; 5:
282-290, DOI: 10.1016/52213-2600(17)30060-7.

Alyaquobi F AlMagbali AA, Al-Jardani A, et al. Importance of Tu-
berculosis Screening of Resident Visa Applicants in Low TB
Incidence Settings: Experience from Oman. Travel Med Infect
Dis 2020; 37: 101734, DOI: 10.1016/j.tmaid.2020.101734.
Swindells S, Ramchandani R, Gupta A, et al.; BRIEF TB/A5279
Study Team. One Month of Rifapentine plus Isoniazid to Pre-
vent HIV-Related Tuberculosis. N Engl ) Med 2019; 380: 1001—
1011, DOI: 10.1056/NEJM0a1806808.

Rustage K, Lobe J, Hayward SE, et al. Initiation and com-
pletion of treatment for latent tuberculosis infection in
migrants globally: a systematic review and meta-analy-
sis. Lancet Infect Dis 2021; 21: 1701-1712, DOI: 10.1016/
S1473-3099(21)00052-9.

Reumatologia 2022; 60/6



