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Programmatic cascade
|dentify and approach the population

Stakeholder buy-in Who: Risk Groups, How: Community Clear guidance and
& communication HIV, Kids engagement, registers training of staff
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Offer testing where relevant

Testing options: TST vs

IGRA and if IGRA type Supply of reagents, training Quality Assurance

Organise and offer treatment
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Which regimen Trained workforce Supply and stock Supporting uptake
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Supporting adherence

Community engagement

and supporting patients Adverse event management

Training



Diagnostic test options
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What next?

1. Ctb test: soon

2. Other technologies: Trancriptomics, Proteomics, Metabolomics
Still primarily research tools with no programmatic relevance
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Diagnostic issues: Positive and Negative Predictive Values

PPV of IGRA and TST in studies that NPV of IGRA and TST in studies that
assessed both tests assessed both tests
Author Year  Country Country_AB PPV (95% CI) Author Year  Country Country_AB NPV (95% CI)
IGRA
IGRA IGRA IGRA
Diel 2010 Germany A —_— 0.13(0.08, 0.19) Diel 2010 Germany A ¢ 1.00(1.00, 1.00)
Harstad 2010 Norway A —— 0.03 (0.01, 0.05) Harstad 2010 Norway A ¢ 1.00(0.99, 1.00)
Kik, TSpotTB 2010  Netherlands A . 0.03(0.03, 0.03) Kik,TSpotTB 2010 Netherlands A —& 0.98 (0.94, 1.00)
Lee 2009  Taiwan A 0.00(0.00, 0.22) Lee 2009 Taiwan A ———— 0.88(0.64,0.99)
Leung 2010  China A  c— 0.08 (0.04,0.13) Leung 2010 China A —+ 0.99 (0.94, 1.00)
Mahomed 2011 South Africa B - 0.01 (0.01, 0.02) Mahomed 2011 South Africa B * 0.9 (0.99, 1.00)
Shanaube 2013 Zambia B —— 0.05 (0.03, 0.07) Shanaube 2013 Zambia B -+ 0.97(0.95,0.98)
Yang 2013 Taiwan A * 0.05(0.01,0.12) Yang 2013 Taiwan A * 1.00 (1.00, 1.00)
TST TST TsT TST
Diel 2010 Germany A - 0.05(0.02,0.09) Diel 2010 Germany A * 0.99(0.98, 0.99)
Harstad 2010 N A —_— 0.02 (0.01, 0.07,
arstal orway ( ) Harstad 2010 Norway A * 1.00(0.99, 1.00)
Kik 2010 Netherlands A . 0.03 (0.03, 0.03) .
Kik 2010 Netherlands A — 1.00(0.93, 1.00)
Lee 2009 Taiwan A 0.05 (0.00, 0.25) .
Lee 2009 Taiwan A —— 0.92(0.62, 1.00)
Leung 2010 China A —_— 0.07 (0.03, 0.12) )
. Leung 2010 China A — 0.96 (0.91, 0.99)
Mahomed 2011 South Africa B > 0.01 (0.01, 0.02)
X Mahomed 2011 South Africa B ¢ 0.99 (0.99, 1.00)
Shanaube 2013 Zambia B —_—— 0.06 (0.04, 0.08)
h 2013 Zambi B + 0.97(0.95,0.
Yang 2013 Taiwan A —_— 0.03 (0.01, 0.07) Shanaube 2013 Zambia 0.97(0.95,098)
Yang 2013 Taiwan A # 1.00(0.99, 1.00)
T T 17T 7T 17T 17T 17T 17T 17T 17 1T 171
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Low PPV

High and comparable NPV

IGRA has greater specificity

Cant distinguish remote and recent infection



Diagnostic issues: variability and
reversions/conversions

Variability of results Reversion & conversions
« TST —reader etc  Recognised phenomonon
e |IGRA — range of issues for both IGRA and TST

Pai IJTLD 2009 Aichelburg et al JID 2014

andTime of Blood Dray,




Diagnostic issues: Immunocompromised
and serial testing

Immunocompromised

HIV

Transplant

Anti TNF alpha
Silicosis

Lower sensitivity than in
Immunocompetent

Serial testing in HCW

* |n low to moderate
Incidence countries,
IGRA positivity less
prevalent than TST

« Higher false conversions
with IGRA than TST

« Zwerling et al Thorax 2012
* Ringhausen et al JOMT 2012



Diagnosis: Challenges

* Accuracy and predictive value

* Returntoread TST test....and cascade
* Need for a laboratory for IGRAs

« Cost of tests to programmes

» Quality assurance

* Monitoring challenges
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Treatment: evidence e
 INH: 6 and 12 month

INH regimens are
effective THE COCHRANE The cocHRane

« Rifamycins as good —
as INH: ? Better S T

Aol €, Adetif Ty Shepperd S, Voo | Efficacy of isoniazid prophylactic therapy in
prevention of tuberculosis in children:

 HIV: INH effective; no s
difference by TST

» KIDS: INH works;
some interaction by —
ag e Ea”:-‘::fm;:mljﬁ;{;/mm -

Isoniazid for preventing tuberculosis in non-HIV infected
persons (Review)

Sharma SK, Sharma A, Kadhiravan T, Tharyan P Smicja M, Marchessi C, Cacle I, Smaill FM

THE COCHRANE
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Treatment of Latent Tuberculosis Infection

A Hetwork Mets-analysts

Heden R. Stagg, PhD™: Dominik Zoaner, MD; Ross | Hars, MSC; Laer Motoz, MD; M C. Lipmas, MD;

and Iksahim Abubakar, MEES, FaD

Eackgromnd: Effectve treatment of ket tubremiireks infection
ILTE} & an imporant comporent of T8 simination popams
Pmnmr:ghwsﬁulnuybcmr-dﬁmwmbmg

Intdisord. Berame frw regimers can be directly oompared, net-
butnﬂaamhmakﬂdhkln&mmbbenﬂ
strengthen oonchesions

Furposa: To determine the most efficsdows repimen for preventing
acmve TH with the lowest lkebhood of advers events to imfoen
LTE! treatment polices.

Cata Sounces: Pubbed, EMEASE, and Web of Sdence up o 25
sy 2014; dinkcal trial mpines; and conference bl

Study Salection: Ramdomiesd, controlied taks that makoted LTI
hu.h'rn'thhmmrdm*::l-adlﬂe:ﬂn‘?p’spe:ﬁed

points {preventing acttve TE or hepatotoidty), withost beguags or
date: pestricSon.

Cata Estraction: Daka from elphie sudis wer ndependendy
extracied by 2 imesstigaiors acmding fo 2 standeed protoool

Cata Synthesie Of $e 1516 artides identified, 53 sudies met the
nchesion ofieria. Dot on 15 mgimens wee palbble; of $5

poesibie compansons, 42 (0%} were compared dieectly. Comparnesd

with plarrbo, wonbrid for & monts (odds mbo [OR], 054 PS%

oreibis inberval {O6), 0U22 1o 0.E2]) or 12 months or longer (OR,
D52 [, 0.41 fo QUGE]), rfampidn for 3 o 4 months (DR, 081
[Cd, 018 ko DuBET, and il resgienens for 3 o 4
months (OR, 052 [CA, 034 fo 0790 were effiados within the

umsations: The ik of bias was undear for many studies amoss
variows domales. Evidence was spare for some compasisoes, par-
tcuarly hepatctowdichy.

Condesion:  Comparison of different LTBI reatemest repimens
showed that varios theraples containing amyons for 3 months
or mone were efimdos at active: TB, o
50 tham bonimid alone w:nhrg rﬁ:ny:l'upmnﬁfu.y be
effective abematies o sonlard monotheragsy.

Frimary Funding Sowre: None
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n many ountries with 2 low incidence of tuberculosis

{TB), many new cases emerge a5 a result of resctivation
of latent TE infection (LTI, which is often acquired in
high-incidence ares or from recent exposure in occsional
outhreaks. Therefore, such countries have bad 2 renewed
interest im LTBI soreening and treatment, penerally for
proups at panticulady high risk for rmdivation, such =
contacts of patients with pulmonary TB, persors wha are
immunocompromised, and migramts from high-incidence
aress.

Althouph efficient and safe, LTEI treatment regimens
are lengthy. It is thus esential to offer the bast toxic and
shomtest possible effective regimen to ensure high comple-
tion raes. Globally, it is most mmmon o use 6 o 9
maomths of isoniazid (INH) monothempy: in the United
Saies, 9 months = recommended {1). Three months of
IMNH FJu: riI':.rn:pi:in (BMP) and 3 to 4 months of RMP
dlone may be equally & efiacous as INH regimens (2, 3.
Twelve wesks of INH plus riapentine (RFT) has heen
shown to be noninferior to @ months of INH alone (4) and
is now induded in Centers for Disease Contral and Pre-
vention puidelines {1).

To date, all reviews of LTH] irearment have med omon-
ventional meta-analyses. By allowing only direct compari-
sorns between regimens, such amalyses were severdy limited
in the inferences they could make abour relarive eficacy
and toxicty. Bayesian hierarchical modds use 2 network
appreach that also mables the indirect comparison of reg-

ded From: o' By o Sweis SMAI0I User on 1IVIR28S

imens and this produces inferences of relative effiacy that
would not otherwise be posible (3, 6. We therefore un-
dertook 2 systematic review wsing such an amalyric ap-
proach to provide an wp-to-date summary of the mndom-
ized, comtrolled trials (RCTs) that have evaluated LTBI
trestment and an informative comparison of the reative
effiace and adverse event [AE) profils of different

rEgimens.

MerHoos
Data Sowrces and Searches

PubMed, EMBASE, and the Web of Scdmoe were
mined by using the presstablished search terms “chemopre-
vention,” “preventive therapy,” “chemoprophpaxis” ar
“trearment™ AND laent tuberculosis,” “mberodous in-
fection,” or “latent TB infection,” and fhers o sdec
RCTs and human sudies applied wherever possible. Ref-
erence lists of induded papers and review artides wese als

o 3014 Arerean Codepr of Prscam | 445

Network meta-analysis
approach
53 trials



Recommended regimen
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Na treatment Placebo INH 3-4m INH 6m

INH 9m INH 12-72m RFB-INH RFB-INH (high)
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RPT-INH RMP 3-4m RMP-INH 1m RMP-INH 3-4m
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RMP-INH-PZA RMP-PZA INH-EMB

Posterior rank

Mo treatment Placebo INH 6m INH 8m

INH 12-72m RPT-INH RMP 3-4m RMP-INH 3-4m

RMP-INH-PZA RMP-PZA

Posterior rank

No treatment
INH 3-4 m
INH6 m

INHO9 m

INH 12-72 m
RFB-INH
RFB-INH (high)
RPT-INH

RMP

RMP-INH 1 m
RMP-INH 3-4 m

No treatment

Nahaay

1.82 (1.05-3.05)
0.94 (0.53-1.56)
0.64 (0.48-0.83)
0.94 (0.40-2.10)
0.52 (0.41-0.66)
0.28 (0.05-1.49)
0.31 (0.06-1.59)
0.61 (0.29-1.22)
0.41 (0.18-0.86)
1.07 (0.36-2.79)
0.52 (0.34-0.79)

A,

0.14 (0.02 - 0.71)

INH 6 m 0.21 (0.07 - 0.54)
INH 9 m 0.33 (0.05-1.34)
INH 12-72 m 0.46 (0.15-1.10)
RPT-INH 0.10 (0.02 - 0.38)
RMP 0.03 (<0.02 - 0.14)
RMP-INH 3-4 m 0.14 (0.03 - 0.43)
RMP-INH-PZA 0.49 (0.05 - 3.22)
RMP-PZA 0.70 (0.18 - 2.19)

Daily Isoniazid alone for
6 or 9 months

Daily Rifampicin alone
for 3-4 months

Daily isoniazid plus
rifampicin for 3—4
months

Weekly rifapentine plus
isoniazid for 3 months
(12 doses)

High burden

countries

* HIV (36 months
IPT conditional)



Challenges

Adverse events: Monitoring — limited evidence
Drug resistance: No difference In resistance
Adherence: certain factors increase risk

(owc
Et I i Health Services Research

Systematic review of cost and cost-effectiveness

Cost effectiveness o ifrent T screening srtegies
Monitoring and evaluation

Wider programmatic consideration of the full
cascade



Challenges

High burden resource constraint
settings

Programme management and
collaboration

Programmatic work load
HCW workload

Tuberculin and drug sourcing,
stock management and
distribution

Algorithms/variation

Link from national programmes to
regions/provinces and districts

Competing for limited resources
Enrolling participants/uptake
Accessing vulnerable groups
Confidentiality in contact tracing

Supporting adherence
Rifapentine approval

Monitoring adverse events
Monitoring TB/HIV and kids LTBI
Role of TST in screening
Perception of drug resistance risk
Provider opinion

No MDR TB regimen

Low burden resource rich settings

Predictive value of IGRAS
Cost effectiveness

Selection of risk groups: Know
your epidemiology - migrants,
iIndigenous populations, prisons



Acknowledgements

UCL Institute for Global Health
« Helen Stagg
« Lele Rangaka

Public Health England
« Dominik Zenner
 RoOss Harris

KNCV
 Sandra Kik



