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Learning Objectives

At the conclusion of this course participants will be able to:

Discuss the prognosis and mortality rate of untreated pulmonary TB

Recall local, state, and national TB data trends; Define whole genome
sequencing (WGS) and how it is used in TB epidemiologic and contact
investigations.

Describe steps needed for a mass TB screening; identify appropriate TB test for
individual patients.

Identify strategies to reduce or stop alcohol consumption among patients with
T8

Identify components of nurse care management, as it pertains to tuberculosis
and discuss various approaches to challenging situations

To obtain credit you must:

— Complete an electronic evaluation
— After completing the evaluation you can g your
certificate immediately.
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METHODS: PROTOCOL

Tuberculin skin test (aged 25), symptom screen, contact Also:
history and chest x-ray *  Leprosy screen for all

participants
If any abnormal, sputum was collected for GeneXpert

Children <10 received a TB-focused physical examination prior to

Diabetes screen if
consideration of chest x-ray

latent or active TB
Presumptive cases reviewed by an expert panel to confirm

diagnosis
After ruling out active TB, individuals eligible for LTBI
treatment immediately commenced on short-course
Mo reenare o e rifamycin-based regimen (predominantly 3HP)

Increased support to local TB program + Children aged <5 considered for latent treatment if they had a history
TB exposure

HD. Brcstram, MDMSPH

METHODS: MASS PREVENTION
+ IpiialyisiEBy/screcning teams to offer TST (B . * 100 new community health outreach workers (CHOWs)
pro=. i O placeagd screening rar i contracted and paid hourly minimum wage by GRMI
* Particiants transporte sites. S One week training program
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preventative treatment
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TB+Leprosy Free Majuro: TB Rate by Age Category (n=15,419)*
METHODS: DATA MANAGEMENT PRELIMISZRY :

¢ Clinical information derived from the screening ey RESULTS‘
process was collected on standardized paper

forms (later data entry) k i Al ACTIVE CASE
FINDING

Daily screening throughput was recorded by = NP * Screening is currently g | |
site supervisors and reviewed at 3x weekly | & ongoing [
hotwash meeting |

—_— * As of September 2, 56% E s o
Weekly situation report provided to GRMI, S OF SEPISEEE. e
stakeholders and public of the population had

completed TB screening
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DISCUSSION: MAJURO AS A MODEL?

+ Unique features
LatentT8 | Recommended| ¢ oiticone | Loprosy Diabetes Diabetes + Island location: likely less mobile population, travel mostly to low-incidence area
diagnosis | forlatentTB | yp'o ooiene | (newcases) | (all cases) | (new cases) « Extensive community supportand respect for local authority (traditional and official)
erearing | (TST Slomm) | wentmment PP > y

* Well-funded with local funds (90% GRMI funding)

* Availability of expert volunteers from the US National TB Controllers Association

Paediatric (0-14) 5361 21 469 415

Adule (15+) 10058 313 2976 + Transferable features

« Focus on capacity-building for local TB program
Toul 15419 3601 3393
* GDF-sourced prevention medications

st of elile sencioe || ks WHO 3b model (Systematic Screening for Active Tuberculosis)

patientsstarted |Leprosy rate 292 | screenedfor | screened for Expanded paediatric diagnosis (LTBl/active) and treatment (3HP/3HR)
latentTB per10000 | diabeteshad | diabetes hada
treatment HbAIC265 | new diagnosis

25% of those | 6% not medically
screened had | eligible for latent|

TST 210mm TB treatment. Use of clinical case conference to maximize benefit of XR-based screening

. Dugan, 1885 MGHD. . Brosrem, MO-MSPH

CONCLUSION
DISCUSSION: LASTING IMPACT + With strong national commitment and international

technical support,it is possible to bring organized
mass TB-prevention activities to large active case
X . 3 L 1 finding campaigns in high-burden countries
* How best to sustain an anticipated fall in TB rates in Majuro?
* Culture of “see TB, treat TB” amongst clinicians i e q
A « Initial data indicate a very high rate of acceptance of
* Scale up access to LTBI treatment in routine service delivery latent TB treatment

+ Expandactive case finding to build on community engagement
+ The added effect of mass TB prevention to an active

case finding project could be quite significant but will

* Should mass screening and treatment be repeated after a number of likely take several years to assess

years? If so, how many?

HD. Brosram, MD-MSPH
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THE UN SUSTAINABLE DEVELOPMENT GOALS INCLUDE ENDING T8 DATABASE OF GLOBAL BCG VACCINATION POLICIES AND PRACTICES 2017
EPIDEMICS BY 2030

The WHO aim is to reduce the number of TB deaths by 95% by 2035, one strategy s TB
vaccination.

BCG vaccination, at birth or as soon as possible after birth.

The use of BCG infant vaccination could prevent over 115 000 T8 deaths per birth cohort
in the first 15 years of lfe.

BCG vaccines are among the oldest vaccines and were first used in humans in 1921.
BCG is a live attenuated bacterial vaccine derived from M. bovis that was originally
isolated in 1902 from a tuberculous cow;

BCG vaccines are administered by intradermal injection, usually causes a scar due to
local inflammatory processes, however scar is not a marker for protection and
approximately 10% of re s do not develop a scar.

RCTs found high protection against PTB from BCG vaccination of neonates (82
protection) , and moderate protection of school-age TST-negative children (64
protective)

Protection after infant BCG vaccination could last for up to 15 years. No evidence of an
effect of BCG revaccination in adolescents and adults after primary BCG vaccination

Timeline of Advancements in TB Screening LTBI/TB TESTING

2008 - US launch of the
TSPOT'.TB .
1907 T o There is no gold standard test for LTBI TST versus IGRA
~Tuberculin skin
test developed by
Dr. Charies Mantoux

2004 - US launch of
QuantiFERON"-TB Gold

Either tuberculin skin testing (TST) or an ThNFa
IFN-y release assay (IGRA) can be used to
test for LTBI

Skin test

1900 : 2000/ / ™ 2010- Us launch of approved
/ overnight storage protocol for
the T-SPOT".78 test

In vitro
2\ blood
test

US launch n"
FERON"-TB These tests are not requirements for
/ initiating TB preventive treatment in HIV-
. / k a A h .
W 2007 - Us launch of éﬂ‘?ﬂ US launch of infected patients or in household
ford Diagnostics

QuantFERON™TBGold 2ot Bl contacts aged

(In-Tube Version)

ThFa.

national lab dedicated
exclusively to the r
rseortres  OXTO

5 odfsessionid=D3F 1801091511CBS 185867

Tuberculin Skin Test (TST) vs Tuberculin Skin Test vs
Interferon Gamma Release Assays (IGRAs) IGRAs

Tuberculin Skin Test IGRAs
* 2 visits required (minimum) * 1 visit required 2 visits required (min) » | visit required

* Method: injectioninto skin .+ Method: blood draw Method: injection into skin » Method: blood draw !

* Results affected by BCG Results not affected by BCG Results affected by BCG » Results not affected by BCG
* Results in 48-72 hours Next-day results Results in 48-72 hours » Next day result

Subjective results Objective results Subjective results » Objective results

s
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(PPD)

T-CELL-BASED ASSAYS FOR THE DIAGNOSIS OF LATENT
TUBERCULOSIS INFECTION: AN UPDATE

intradermal injection of purified protein derivative (PPD)
MADHUKAR PAL, MD, PHD,

Skin-test positivity is a marker of delayed hypersensitivity to
Sensitivity* antigens of M. tuberculosis and related mycobacteria
Test specificity is affected by previous exposure to BCG

0.77(0.71-0.82) vaccines, and environmental mycobacteria

Test sensitivity decreases with age and impaired cellular
0.78(0.73-0.82) immunity
Interpretation of the test results depends on the
epidemiological situation, and on the age and general health
of the individual

Neither IGRA nor TST accurately predicts the risk of developing
active TB.

IGR
IGRA is a testing based on the principle that T cells QFT-GIT T-Spot
primed for M. tuberculosis antigens will respond
to re-stimulation by releasing IFN-y. Initial Process  Process whole blood within 16 Process peripheral blood mononuclear cells
) hours (PBMCs) within 8 hours, or if T-Cell Xtend® is
IGRA Test for TB
IGRA requires fresh blood samples, and used, within 30 hours
sophisticated laboratory equipment.
2 Pl M. Single mixture of synthetic Separate mixtures of synthetic peptides
tuberculosis peptides representing ESAT-6,  representing ESAT-6 & CFP-10
IGRA has higher specificity and less cross- Antigen CFP-10 & TB7.7.
reactivity with the BCG vaccine than TST
Measurement  IFN-g concentration Number of IFN-g producing cells (spots)
Neither _IGRA n.or TST predicts the risk of Passible Positive, negative, Positive, negative, indeterminate, borderline
developing active TB. These tests are not
Results indeterminate

appropriate for diagnosis of active TB

8.0

T-Spot test

1- A blood is collected from which
mononuclear cells are isolated.

Interpreting Tuberculosis Test Results with the T-SPOT. 7B test:

« Interferon-gamma is captured and presented as spots from T cells sensitized to TB infection
« Results are interpreted by subtracting the spot count in the negative (NIL) control from the spot count in
Panels Aand 8
Positive > 8 spots
o Negative <4 spots
© Borderline 5, 6, or 7 spots
o Invalid

2- The mononuclear cells are added into
plates and are stimulated with TB antigens.
Cells responding to these antigens release a
cytokine.

Noostive Resut Posiive esun
3- Cytokine antibodies are used to capture
the cytokine released by the cells. A
secondary labelled antibody is added and
binds to the captured cytokine.

4- A detection reagent is added and reacts
with the secondary labelled antibody. This
reaction produces spots. Spots are then
enumerated.
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APC, antigen-presenting cell;
MHC, major histocompatibility complex.

CHOOSING BETWEEN TST AND IGRA
There are two major tests for identification of LTBI: TST and the interferon-gamma release
assay (IGRA) blood test

The IGRA is especially useful for patients who are unlikely to return to have the TST read, and
for patients with a history of BCG vaccination (administered in most TB-endemic countries)

The TST is an acceptable alternative to IGRA, especially in situations where IGRA is not
available or is too costly (even though it is less specific than the IGRA).

For individuals with high risk of progression to active disease, either the IGRA or TST may be

used; in such cases, the higher false-positive rate of the TST is acceptable. A dual testing
strategy (perform one test and, if negative, perform the other) may be used, a positive result

from either test would be considered positive. W

P

noA yueyy

3/21/2019

181 — Primarily defects CD4 T cell

response

TB2 - Opimized for defection of
CD4 and CD8 T call responses

R of the G hes asscry v intrprated objectively sing QuartFERON-TB Geld Phes analyis sobware.
| * M. dbrcsdosis infacion s beely

N <80, and
TB1 ond/or TB2 mieus Nil 20.35 and 225% of NI

M. adbercuosis infecton is NOT likely
N 58,0, Mioges minus Nil 20.5; and
B and TEZ mines NSl <0.35 or 20,35 ond <25% of NI

CHOOSING BETWEEN TST AND IGRA

When an IGRA test is used to confirm a TST result, it should be drawn within three days of TST
place t (ie, at the time of the TST reading).

Because prior TST may boost subsequent IGRA results; this phenomenon is not fully
understood. The effect occurs in the first few days following TST and wanes after three months.

For individuals with nontuberculous m. (NTM) infection, the IGRA is preferred over TST.
Exceptions include M. kansasii, M. szulgai, and M. marinum, which affect both the TST and
IGRA.

Low-risk individuals tested before exposure, TST is recommended. if the TST is positive, then an

IGRA may be useful to confirm a positive TST result to enhance specificity. W

Routine dual testing with both TST and IGRA is not warranted




