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Abstract

Identification of latent tuberculosis (TB) infection and preventive therapy is important for TB control, especially in high-risk populations.
Since the advent of interferon-y release assays (IGRAs), many studies have evaluated their role in the diagnosis of active and latent TB.
With the growing evidence base, many guidelines now include IGRAs. We surveyed the literature and contacted experts to identify 33
guidelines and position papers from 25 countries and two supranational organizations. The results show considerable diversity in the
recommendations on IGRAs, with four approaches commonly proposed: (i) two-step approach of tuberculin skin test (TST) first, fol-
lowed by IGRA either when the TST is negative (to increase sensitivity, mainly in immunocompromised individuals), or when the TST is
positive (to increase specificity, mainly in bacillus Calmette—Guérin-vaccinated individuals); (i) Either TST or IGRA, but not both; (iii)
IGRA and TST together (to increase sensitivity); and (iv) IGRA only, replacing the TST. Overall, the use of IGRAs is increasingly recom-
mended, but most of the current guidelines do not use objective, transparent methods to grade evidence and recommendations, and
do not disclose conflicts of interests. Future IGRA guidelines must aim to be transparent, evidence-based, periodically updated, and free

of financial conflicts and industry involvement.
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Background

« Latent TB diagnosis relies on immunodiagnostic methods with the
tuberculin skin test (TST) and more recently the interferon-gamma
release assays (IGRAS).

e Two commercial IGRASs are available

* QuantiFERON-TB® Gold In-Tube (QFT-GIT, Cellestis Limited, Chadstone,
Victoria, Australia)

e TB-SPOT.TB® assay (Oxford Immunotec, Abingdon, UK)
* The use of IGRAs has increased substantially over the last five years,
mostly in low-incidence countries.

* Many studies, meta-analyses and reviews have been performed to
assess the role IGRAs in the diagnosis of latent and active TB.

* More and more guidelines and position papers have been published to
direct clinical practice.
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How to test? - TST versus IGRA /I\ /1N
P — P ——
&
TST IGRA &=
+ » Simple, low-tech test * IGRA requires only one visit
» Can be done by trained HCW in remote » Boosting effect eliminated by ex-vivo testing
locations * IGRA interpretation is objective
* Effect of BCG on TST results is minimal if * IGRA results can be available within 24-48 hours
vaccination is given at birth and not repeated » No cross-reactivity with BCG and less with NTM
* Longitudinal studies have demonstrated its
predictive value
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Saudi guidelines for testing and treatment of
latent tuberculosis infection

Joint Statement of the Saudi Thoracic Society, the Saudi Society of Medical
Microbiology and Infectious Diseases, the Saudi Association of Public
Health, and the Society of Family and Community Medicine
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Results Summary
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Outline

* Active TB

« Contact tracing in adults

« Contact tracing in children

e LTBI screening in HIV

o LTBI screening in patients with IMIDs starting on TNF-a inhibitors
e LTBI screening in immigrants

« Serial screening for LTBI in healthcare workers
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Diagnosis of active tuberculosis - Background

* Meta-analysis of studies in low- and middle-income countries

* In HIV-infected patients pooled sensitivity was 76% for the T-SPOT.TB
assay and 60% for the QFT-GIT.

* In non-HIV-infected patients pooled sensitivity was a little higher 83%
for T-SPOT.TB and 69% for QFT-GIT.

* The specificity estimates of IGRAs were low for both non-HIV-infected
(T-SPOT.TB 61%, QFT-GIT 52%) and HIV-infected individuals (T-
SPOT.TB 52%, QFT-GIT 50%).

* Two other meta-analyses from both high and low-incidence
countries confirmed these findings.

* In summary, both reviews/meta-analyses concluded that IGRAs
should not be used in the diagnostic workup of active TB in adults.
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Diagnosis of active TB - Guidelines

« ECDC: "IGRASs should not replace the standard diagnostic methods [...]
for diagnosing active TB. [...] However, based on limited evidence, in
certain clinical situations (e.g. patients with extrapulmonary TB [...]
children, or in the differential diagnosis of infection with NTM) IGRAs
could contribute supplementary information as part of the diagnostic
work-up."

e Some guidelines (i.e. Canada) explicitly recommend against the use of
IGRAS in the diagnosis of active TB in adults but include them as part of
the diagnostic algorithm in children.

« The WHO recommends against the use of IGRAs for active TB in low
and middle income countries due to the poor specificity on account of a
high background prevalence of LTBI.
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Diagnosis of active TB - Guidelines

Recommendation Subgroup Guideline or position statement*
For the use of IGRAs but "\ In adults ECDC, USA-CDC, UK, France (only for
only as an adjunct (some extrapulmonary TB), Australia, Slovakia,
guidelines specify the use Japan, Netherlands, Norway, Bulgaria,
only when other diagnostic Portugal, Denmark, Austria
tests have been In children ECDC, Canada, USA (CDC and AAP), UK,
\unrevealing) J Switzerland, Australia, Slovakia, Japan
(children >12 years of age), Saudi Arabia,
Netherlands, Norway, Bulgaria, Portugal,
Croatia, Denmark, Austria
Against the use of IGRAs In adults WHO, Canada, Switzerland, Saudi Arabia,
Croatia, Ireland, South Korea, Brazil
In children WHO, France, Ireland, South Korea, Brazil

No recommendations

Germany, ltaly, Spain, Finland, Poland,
Czech Republic

>\
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Harvard Medical School
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Contact Investigation in Adults - Background

* The most obvious strength of IGRAs is their high specificity >
allow differentiation between sensitization due to BCG vaccination
or NTM exposure and contact with MTB

* However, recent studies suggested that IGRAS, similar to the TST,
have only modest predictive ability (1 to 3% of IGRA+ contacts
develop active TB over 2 yrs)

« A combination of TST/IGRA and risk factor information may be most
helpful

* Web-based algorithms and information of country —specific policies
are available

Menzies Ann Int Med 2007  Del Corral PLoS One 2009

Beth_lsrael Deaconess A teaching hospital of Mori J Infec Chemo 2009 Hill PLoS One 2008
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Contact Investigation in Adults - Guidelines

* Most guidelines favor a two-step testing approach. A TST is done In
the first step and if positive, it is followed-up with an IGRA.

* The two-step approach is primarily intended to increase specificity in
individuals with prior BCG-vaccination.

* Some guidelines, i.e. Canada, use a differentiated approach based on
the risk of the patient.

e Some guidelines suggest that either an IGRA or a TST should be used
for contact investigation (i.e. USA) and specify certain subgroups in
which the IGRA should be used preferentially.

« The WHO issued a recommendation against the use of IGRAs and for
the use of TST in low and middle income settings.
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Contact Investigation in Adults - Guidelines

Recommendation Guideline or position statement*

TST alone WHO, Brazil, ECDC (high-incidence countries)

ST followed by IGRA, if Canada (low-risk contacts), Germany, ltaly, Switzerland,
TST positive (either IGRA Spain, Saudi Arabia, Netherlands, Norway, Bulgaria,
only in BCG vaccinated Portugal, Ireland, ECDC (low-incidence countries), and for
persons or independent o UK and South Korea only in adults <35 of age
BCG vaccine)

Both TST and IGRA Canada (high-risk contacts), Czech Republic, Croatia,
Austria, Australia (IGRA may be considered in addition)
Either TST or IGRA USA, Denmark, Finland (IGRA preferred if BCG vaccinated

in all three countries), South Korea (only in adults <35 of
age), Austria

IGRA alone Slovakia, Japan, France

\ - ~ .o EETS A teaching hospital of
E/fégilczrlagle]gteezi}orlESS Harvard Medical School



Contact Tracing in Children - Background

 There are limited data on the use of IGRAs for the diagnosis of
LTBI in children.

* The data are especially sparse in the very young children, and very
few studies have assessed the predictive value of IGRAs in
children.

* Two recent meta-analyses concluded that TST and IGRAs have
similar accuracy for the detection of TB infection or the diagnosis (
of disease in children.

* Treatment for LTBI regardless of test results is justified if a high
clinical suspicion persists, due to the fact that young children are at
high risk for progression to active TB.

Beth Israel Deaconess B A teaching lm:q‘-nim]‘nf Mand_alakgs [JTLD 2011
Medical Center a)) Harvard Medical School MaCh|nga|dze Ped JID 2011



Contact Tracing in Children - Guidelines

» Guidelines regarding children are very heterogeneous and reflect
the uncertainties in the evidence base.

* Many continue to prefer a TST alone, either for all children or only
for children under five years of age.

* Most other guidelines recommend a TST in combination with an
IGRA if the TST is positive, especially for BCG vaccinated
children.

« A few countries recommend both tests together (e.g. Canada- for
high-risk contacts) or suggest that an IGRA may be used if initial
TST is negative in certain age-groups to increase sensitivity.

. - o EETS A teaching hospital of
E/fég .I;rlage];_l)t%ar('oness Harvard Medical School
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Recommendation

Guideline or position statement*

TST alone

WHO, ECDC, France, Brazil, Switzerland (IGRA in addition
only in case of doubt), Slovakia (in BCG non-vaccinated
children), South Korea (for children <5)

/fST alone (in children 0-4
years old); TST followed by
IGRA, if TST positive (for
children 5-17 years old)

Canada (low-risk contacts), Japan, Ireland, USA-AAP (for
children =5, IGRA may also replace TST)

TST followed by IGRA, if
TST positive

- )

Germany, Italy, Spain, Saudi Arabia, Netherlands
(dependent on BCG-vaccination status and result of TST,
only TST might be sufficient), Bulgaria, and for children >5
years of age only in Portugal and UK

TST followed by IGRA, if
TST negative

Portugal (for children <5), UK (for children 2-5)

Either TST or IGRA

Denmark, USA-CDC (but TST is preferred in children <5),
South Korea (for children >5, but TST preferred), Finland

Both TST and IGRA

Canada (high-risk contacts), Czech Republic, Croatia,

Australia (IGRA may be considered in addition for children
>2)

IGRA alone

Norway

Medical Center

Harvard Medical School
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LTBI in Individuals with HIV Infection - Background

« Data on the use of IGRAs in people living with HIV were
summarized in a recent systematic review.

* The sensitivity estimate in HIV-infected patients with culture-
confirmed TB was higher for T-SPOT.TB (72%) than for QFT-GIT
(61%), but not consistently more sensitive than the TST in head-to- (
head comparisons.

 The agreement between the IGRA and TST was higher in the high-
income countries were BCG-vaccination was used less frequently.

* A negative IGRA implies a very low short- to medium-term risk for
development of active TB.

e Overall, the data thus far indicates that IGRAs perform similarly to
the TST in identifying HIV-infected individuals with LTBI.

Beth Israel Deaconess A seaching hospital of Cattamanchi J AIDS 2011
Medical Center Satin PLOSone 2012



LTBI in Individuals with HIV Infection - Guidelines

* Equivocal data is reflected in the wide range of different country
recommendations.

* The guidelines for low-resource and high-TB-incidence settings,
the Brazilian and the WHO guidelines, recommend the TST.

* The other guidelines and position papers clearly show a trend
towards greater use of IGRAS.
e some countries recommend the use of IGRA alone

« other countries/organizations (e.g. ECDC, USA, and UK for CD4 count
<200) suggest the use of both tests together (upfront or if the chosen
initial test is negative) in order to increase the sensitivity.

. - o EETS A teaching hospital of
E/fég .I;rlage];_l)t%ar('oness Harvard Medical School
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LTBI in Individuals with HIV Infection - Guidelines

Recommendation Guideline or position statement*

TST alone WHO, Brazil

TST followed by IGRA, if Spain
TST positive (and BCG
vaccinated)

TST followed by IGRA, if Canada, ltaly, Saudi Arabia, Spain, Ireland
TST negative

Either TST or IGRA Denmark, South Korea, Austria

| Both TST and IGRA | ECDC, Portugal, Croatia, Slovakia, Netherlands, USA (if
either initial test negative), South Korea, UK

IGRA alone Switzerland, Bulgaria, France, UK (if CD4 200-500)
No specific Germany, Czech Republic, Norway, Japan, Finland,
recommendations Australia
e
-
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Studies lack any data on the predictive value of IGRA
In summary, the authors concluded that the current evidence does

LTBI in persons on TNF-a inhibitors - Background

Only few and very heterogeneous studies.
Two recent reviews have synthesized the data.
The differences in the studies relate to:

the level of immunosuppression
the types of TNFa-inhibitors used
the IMIDs treated (
the tests that were evaluated

the rate of BCG-vaccination in the population.

not suggest superiority of IGRAs over the TST in identifying
latent TB in individuals with IMIDs.

Harvard Medical School

Beth Israel Deaconess A teaching hospital of Smith Curr Opin Rheum 2011

Medical Center
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LTBI in persons on TNF-a inhibitors - Guidelines

« Similar to HIV, the guidelines for LTBI screening for patients on
TNFa-inhibitors reflect the lack of definitive data and a number of
different strategies are recommended.

« Again atrend towards an increase use of IGRAS is seen.
» A few countries favour the IGRAs as the only test.

* Many guidelines combine both tests in order to increase sensitivity
(e.g. ECDC, USA, UK) either upfront or if the initially chosen test is
negative.

« Alternatively, a two-step approach with an IGRA following a TST, if
the TST is negative, is recommended to increase sensitivity but limit
cost (i.e. Canada).

(d
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LTBI in persons on TNF-a inhibitors - Guidelines

Recommendation Guideline or position statement*
TST alone Brazil

TST followed by IGRA, if Spain, Norway

TST positive

TST followed by IGRA, if Canada, ltaly, Spain, Saudi Arabia
TST negative

Either TST or IGRA Australia-ARA, Denmark (IGRA favored), South Korea

[ Both TST and IGRA ] ECDC, UK (alternatively IGRA alone), USA (if either initial
test negative), Portugal, Croatia, Czech Republic, Slovakia,
Netherlands, South Korea, Ireland (TST preferred)

IGRA alone Germany, Switzerland, Bulgaria, Japan, France, Poland,
Austria
No recommendations Finland, Australia-NTAC

(d
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LTBI Screening of Immigrants — Background/Guidelines

* In low-incidence countries, a majority of the TB cases occur among
recent immigrants and foreign-born persons.

* Most guidelines that include recommendations on immigrant
screening are from low-incidence countries and focus on
immigrants from high-incidence settings.

* All guidelines that do make recommendations for immigrant
screening incorporate IGRAS.
* The most common algorithm is a TST followed by an IGRA if

positive. This algorithm is intended to increase specificity given the
widespread use of BCG vaccination in TB endemic countries.

Beth Israel Deaconess man ;:tc;}chilm\;iltg:q‘-ni]t-‘:;l‘:l}f | Geng NEJM 2002
Medical Center g Harvard Medical Schoo Jasmer Ann Int Med 1999



LTBI Screening of Immigrants - Guidelines

Recommendation Guideline or position statement*

TST followed by IGRA, if UK (for children age 5-15), Italy, Switzerland, Spain,
[TST positive } Norway, Ireland, Bulgaria, France (in children), Slovakia,
Netherlands (for children only; dependent on BCG-
vaccination status and result of TST, only TST might be

sufficient)

Both TST and IGRA Czech Republic, UK (for adults age 16-35; or IGRA alone
alternatively)

Either TST or IGRA USA (IGRA preferred in BCG-vaccinated persons), Canada,
Australia

IGRA alone France (in adults)

No recommendations/ not Germany, Japan, Saudi Arabia, Brazil, Portugal, Croatia,

recommended Denmark, South Korea, Finland, Poland, Austria

Beth Israel Deaconess g A caching hospital of
\/[edjcal Center 3)) Harvard Medical School
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Serial Testing of Healthcare Workers - Background

* The value of IGRAs in the testing of healthcare workers has been
investigated in over 50 studies, summarized in a systematic review.

* The review differentiates between initial testing (e.g. pre-
employment) and serial (repeated) testing of healthcare workers.

« Overall, the review concluded that the use of IGRAs instead of TST
for one-time screening may result in a lower prevalence of positive
tests and fewer healthcare workers who require LTBI treatment,
particularly in low TB incidence settings.

* However, the use of IGRASs for serial testing is complicated by

« lack of data on optimal cut-offs for serial testing
e unclear interpretation and prognosis of conversions and reversions.

Beth Israel Deaconess g A caching hospital of Zwerling Thorax 2011
Medical Center a)) Harvard Medical School



Serial Testing of Healthcare Workers - Guidelines

* The uncertainty in the data is also reflected in the guidelines.

* Many guidelines and position papers do not make
recommendations for the serial screening of healthcare workers.

e Some countries suggest the use of IGRAs alone or as an
alternative to the TST for serial healthcare worker screening.

« Some of the guidelines specifically comment on the limitations of
the IGRASs for serial testing:
« Canadian guideline: "there is insufficient published evidence to

recommend serial IGRA testing in populations exposed to TB, such as
healthcare workers or prison staff and inmates”.

« The CDC guideline states that “the criteria for interpreting changes in
an IGRA that identify new infections remain uncertain”.

* Because of such concerns, many countries actually favor a TST
only or a TST with a second-step IGRA if the TST is positive.

Beth Israel Deaconess g &ibnisi,
. arva Medical 5c
Medical Center



Serial Testing of Healthcare Workers - Guidelines

Recommendation Guideline or position statement*
[ TST alone ] Brazil, South Korea, Canada, Saudi Arabia, Ireland, Austria
TST followed by IGRA, if Spain, Netherlands, Bulgaria
TST positive
Either TST or IGRA USA, Switzerland, Italy (in BCG-vaccinated IGRA preferred)
| IGRA alone Slovakia, Japan, Switzerland, Netherlands, Portugal, France
No recommendations/ Not  Australia, Czech Republic, Norway, Croatia, Denmark,
recommended Germany, UK, Finland, ECDC

Bﬁ[l’l Isl-ael Deac()ness ﬂ.ﬂ.‘? A teaching ]mf,pit;l].nf
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Conclusions

A growing number of guidelines and position papers now address the
use of IGRAs.

* Overall, the use of IGRAs is increasingly recommended, primarily in
low-incidence settings.

* There is considerable heterogeneity in guidelines.

* In high-incidence and low-resource countries, the TST is still
favored as there is no strong evidence that IGRAs are superior to the
TST in such settings.

* Inlow-incidence and high-resource settings, the higher specificity of
IGRASs and their logistical advantages seem to enhance their adoption
and usage.

Beth Israel Deaconess g A caching hospital of
\/[edjcal Center 3)) Harvard Medical School
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Limitations of guidelines

gNO ONE IS ABOVE SUSPICION

Beth Israel Deaconess g A twaching hospital of Gallardo JTLD 2010

. % Harvard Medical School
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Limitations of review

 Language:
e Language barrier
 Mistakes with translation

 Difficulties with interpretation: “I am not sure if this is how | would
interpret our guidelines.” (Quote from one national expert writing to the
other)

* Unidentified guidelines

» Limited responses from national experts (although only happened
on 2 occasions)

* Limited guidelines from high-incidence countries

. - o EETS A teaching hospital of
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A 1C



Thank you

Merci
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