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iuman Infection with M. tuberculosis




Immunity against M. tuberculosis

Kaufmann SHE et al.; Ann Rheum Dis 2004



What iIs latent TB infection?

A A state of persistent immune
response to stimulation by M.
tuberculosis antigens with no
evidence of clinically manifest
active TB. This is also at times
referred to as TB infection.

A There is no gold standard test
for direct identification of M.

tuberculosis infection in tUbGFCU'OSIS
humans. Most infected people

have no signs or symptoms of TB Module 1: Prevention
but are at risk for active TB

disease

3 World Health
Organization




Tuberculosiderminology

Tuberculosis terminology is inconsistent in the literaturel1],

The following terms refer to the clinical state in which there is evidence of specific
cell-mediated immunologic response following exposure to Mycobacterium
tuberculosis-derived protein antigens in solution (eq, positive TST and/or IGRA), in
the absence of signs or symptoms of iliness:

» Tuberculosis infection (newer term)

» Latent tuberculosis infection (older term)

The following terms refer to presence of signs or symptoms reflecting illness due to
M. tuberculosis:

s Tuberculosis disease (newer term)

= Active tuberculosis (older term)
» Active tuberculosis disease (older term)
» Active tuberculosis infection (older term)

TST: tuberculin skin test; IGRA: interferon-gamma release assay.

Behr MA, Kaufmann E, Duffin J, et al. Latent Tuberculosis:
Two Centuries of Confusion. Am J Respir Crit Care Med
2021; 204:142.
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The evolution of latent TB: 2tentury

Infection eliminated Latent TB Subclinical Active
f ; 1 infection TB disease TB disease
With innate or  Withacquired
immune response* immune response

Mycobacterium
tuberculosis

' 4 \\
AP
A B
Granuloma
Lung __[
Heart
TST Negative Positive Positive
IGRA Negative Positive Positive
Culture Negative Negative Negative
Sputum smear Negative Negative Negative Usually negative
Infectious No No No Sporadically
Symptoms None None None Mild or none
Preferred treatment  None None Preventive therapy Multidrugtherapy

Nature Reviews | Disease Primers Pal’ Behr et al, 2016



Estimated LTBI prevalence in general population

{4

Corbett et al, 2003 e oL

Global estimate: 30%
- - GLOBAL TB PROGRAMME \\f@ glorld .He?_lth
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LTBI represent the TB reservoir

9 million TB cases per ye

Aerosol Active
infection Disease
@ - m
95%
5-15%
_>-
Latent Reactivation

Infection

- - GLOBALTB PROGRAMME

2 billion population with
latent TB infection

(7N, World Health
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Primary targets for LTBI guidelines (low TB burden)

113 high or upper middle income countries with an estimated
TB incidence rate of less than 100 per 100,000 population

GLOBAL TB PROGRAMME \‘f;;ff}\(;, World Health
\¥5#2¥ Organization



Main changes to the guidance in the current update

orld Health
Organization

(see also Supplementary Table)

= the text of five recommendations was edited to reflect their applicability regardless
—2fthe 1B burden in the country or setting, and additional commentary added to

highlight the implications for their use in settings that differ in TB burden and
resources

= recommendations and accompanying considerations for TB preventive treatment
in contacts and clinical and occupational risk groups have been slightly reworded
to remove any undue stress on their application to HIV negative individuals only

=» three previous recommendations on the systematic LTBI testing and TB preventive
treatment in low burden settings and in PLHIV and household contacts under
5 years of age before the start of treatment are now presented amongst the
implementation considerations

=» one recommendation has been updated to include both 1HP and 4R as options
for TB preventive treatment in all settings

=» three previous recommendations on the use of 6H, 3HR in people under 15 years
of age and 3HP in high TB prevalence settings no longer feature by themselves
as these regimen options are now covered by one recommendation that lists all
acceptable TB preventive treatment options in any setting

World Health
Organization




CHOOSING BETWEEN TST AND IGRA

A Either a tuberculin skin test (TST) or interferon -gamma release
assay (IGRA) can be used to test for LTBI. (Strong
recommendation, very low certainty in the estimates of effect)

A Remark: The availability and affordability of the tests will determine which will be chosen by
clinicians and programme managers. Neither TST nor IGRA can be used to diagnose active TB
disease nor for diagnostic workup of adults suspected of having active TB




CHOOSING BETWEEN TST AND IGRA

f For individuals with low -to -intermediate risk of progression
to active disease the IGRA is preferred over TST  for diagnosis
of LTBI. IGRA Is especially useful for patients who are unlikely to
return to have the TST read and for patients with a history of
Bacille Calmette -Guérin (BCG) vaccination (administered at
birth in most TB -endemic countries)

¥ Official American Thoracic Society/Infectious Diseases Society

of America/Centers for Disease Control and Prevention Clinical
Practice Guidelines: Diagnosis of Tuberculosis in Adults and
Children

Clin Infect Dis 2017



Key Features of IGRAS

Tuberculin Skin Test

Intradermal inoculation
of PPD into volar
aspect of forearm

Wait 48-72 hr.

Tuberculin Skin Test Ruler

Measure and record
diameter of induration.

In vivo assay

No instrumentation

Two patient encounters required to
obtain result

Interpretation subjective; positivity
thresholds are risk-stratified

Cross-reacts with BCG (PPD consists
of many components)

T-SPOT.TB IGRA

Phlebotomy

Centrifugation

Plate 250,000 cells into /
each of four wells per
patient.

Add nil control, M.
tuberculosis antigens
(x2), and mitogen
positive control.
Incubate for 16-20 hr.

Interferon-y antibodies
capture interferon-y as it

is released from cells. A
secondary enzyme-labeled
antibody is added and binds
to captured interferon-y. A
detection reagent is added, resulting in spots that
are a footprint of the location where the inter-
feron-y was released by a cell. Spots are counted.

In vitro enzyme-linked immunosorbent
spot assay

QuantiFERON-TB Gold Plus IGRA

Phlebotomy

Whole blood

Nil  TB1

Incubate 16-24 hr. Add aliquot
of stimulated plasma to wells
of ELISA plate that contains
interferon-y antibodies.

Add blood to

tubes precoated
with nil control, M.
tuberculosis antigens
(tubes TB1 and
TB2), and mitogen
TB2 Mitogen positive control.

A secondary enzyme-
linked antibody is added
and binds to interferon-y.
A detection reagent is
added, and absorbance at
450 nm is measured. Con-
centration of interferon-y
is calculated on the basis
of a standard curve.

In vitro ELISA

Laboratory instrumentation required; assay results can be
affected by manufacturing, preanalytic, and analytic factors*

One patient encounter sufficient to obtain result

Interpretation less subjective to not
subjective; positivity thresholds fixed

Interpretation not subjective; positivity
thresholds fixed

Does not cross-react with BCG on the basis of
selection of stimulation antigens

The T-SPOT.TB interferonA r el eas e
Il ncludes a
reflects results that approach but do not reach the
threshold for positivity. In such cases, clinicians
can repeat the test, perform a different test,

or interpret the test on the basis of pretest
probability (i.e., as negative in a person with a low
likelihood of infection and low risk of progression to
tuberculosis disease and as positive if the likelihood
of infection or progression is high). The
QuantiFERONTB Gold Plus IGRA includes a result
cat egoirryd etf e rimilndedetminated
results represent either a low interferon -A
concentration from the mitogen positive control
tube or a high interferon-A concentr at
nil negative control tube. Indeterminate
QuantiFERONTB Gold Plus results provide no
information about the M. tuberculosis infection
status of the patient; in such cases, clinicians
should repeat the test or use a different test

assay
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Tuberculin skin test
reaction size (mm)

<5

Interpretation of TST

Situation in which reaction is considered positive*

HIV infection plus close contact of active contagious case

=5

HIV infection
Close contact of active contagious case
Abnormal chest radiograph with fibrotic changes consistent with old TB

Immunosuppressed patients: TNF-alpha inhibitors, chemotherapy, organ transplantation, glucocorticoid
treatment (equivalent of 215 mg/day prednisone for =1 month)

Persons with clinical conditions that increase the risk of reactivation, including silicosis‘f‘, chronic renal failure
requiring dialysisﬁ, diabetes mellitus, some malignancies (leukemias, lymphomas, carcinoma of the head,
neck, or lung), underweight (=10 percent ideal body weight), jejunoileal bypass, injection drug users

Children less than 4 years of age
Foreign born from countries with incidence >25/100,000°

Residents and employees in high-risk settings, such as prisons, jails, healthcare facilities, mycobacteriology
labs, and homeless shelters

- . GLOBALTB PROGRAMME

Healthy individuals age 4 years and older with low likelihood of true TB infection®

Zaahy World Health
7 Organization




Does TST/IGRA+ indicate ongoing infection?

Ferebee household contacts of TB cases Behr, EdelsteinrRamakrishnan
(redrawn in Behr, EdelsteiRamakrishnanBMJ, 2018) BMJ, 2019, in press



