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We know TB patients struggle to get
guality Dx and Rx in many LMICs

Missing patients and major access issues

Long, complex pathways to TB care & diagnostic delays
Broken care cascades

Challenges in getting decentralized care

Limited access to new tools

Cost and out-of-pocket expenses



Missing patients and poor access to care
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6.1 million people had Only 1in'5 people
ACCESS TO QUALITY TB CARE needing treuEE
multidrug- resistant TB
ACTUALLY RECEIVED IT

4.3 million people
50% of those who started
MDR-TB treatment WERE CURED

Better detection, prevention

Better reporting, diagnqsis and and cure will address the crisis
access to care will close this gap of multidrug-resistant TB




Patient pathway analysis: 11-Country Summary
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Patients may iterate through the diagnosis pathway multiple
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Cascade of care for all forms of TB in India’s TB Control Program, 2013
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Subbaraman R, Nathavitharana RR, Satyanarayana S, Pai M, Thomas BE, et al. (2016) The Tuberculosis Cascade of Care in India’s Public Sector: A
Systematic Review and Meta-analysis. PLOS Medicine 13(10): €1002149. doi:10.1371/journal.pmed.1002149
http://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1002149



http://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1002149

MDR-TB Care Cascade in South Africa

60-69% 53-61% 19-21%

TEST ~ INITIAL LOSS TO TREATMENT
ACCESS ~ FOLLOW UP COMPLETION

MDR-TB burden  Tested MDR-TB Diagnosed MDR- Notified / Treated Treatment success
B

elative gaps (burden - IHME estimates) elative gap (burden - WHO estimates) bsolute gaps in cascade (IHME-WHO)




CARE CASCADE FOR LATENT TB INFECTION

Intended for screening 100%
._

100 —
90—
80 Initially tested
71:9% (71-8-72-0)
70—

Received a test
result

6 Referred if test positive
01  667%(656-66.9)

56.0% (55-2-56-8)

Proportion with latent tuberculosis intended for screening (%)

50— )
Completed medical
evaluation
40 437% (42-5-44.9) Accepted and started
treatment
Recommended for 30-7% (26-8-32-1)
a0 treatment
35-0% (33-8-36-4)
20—
.
Completed treatment
10 18-8% (16:3-197)




RIGHT NOW, TB DXAND RX IS MAINLY AT L2 AND L3 LEVELS

Diagnostics Drug therapy

Triage Sputum | DST (Xpert, LTBI MDR-TB Rx | MDR-TB Rx
(CXR) smears |LPA, culture)] testing

UN Economic Classification Country

Angola
China

South Africa
Thailand
India
Indonesia
Kenya
Myanmar
Nigeria
Papua New Guinea
DR Congo
Ethiopia
Mozambique
Zimbabwe

Upper Middle Income

Lower Middle Income

Low Income

. Not available Somewhat available . Broadly available




Access to new tools: new drugs
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Access to new tools:

new diagnostics (GX
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== Modules —es—Cartridges

As of 31 December 2016, a total of 6,659 GeneXpert instruments (comprising 29,865 modules) and 23,140,350 Xpert

MTB/RIF cartridges had been procured in the public sectorin 130 of the 145 countries eligible for concessional pricing.
Data: Cepheid

Uptake of Xpert MTB/RIF in 22 high-burden countries,
comparison of Xpert cartridge procurement with smear
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Low utilization of new tools

RESEARCH ARTICLE

Low implementation of Xpert MTB/RIF among
HIV/TB co-infected adults in the International %
epidemiologic Databases to Evaluate AIDS e TIPS
<
(leDEA) program -
Kate Clouse'->3, Meridith Blevins'-%, Mary Lou Lindegren'-2, Marcel Yotebieng®, Dung ik

Thi Nguyen®, Alfred Omondi’, Denna Michael®, Djimon Marcel Zannou®,
Gabriela Carriquiry'®, April Pettit>3*, International Epidemiologic Databases to Evaluate

AIDS (leDEA) collaboration

e

Fig 1. Participating countries (n = 18) and number of patients included by each. Map created in July 2016 by Kate Clouse using
ArcMap GIS 10.3.1 (Esri, Redlands, CA).

Table 3. TB testing utilization and outcomes among 2722 adult patients.

n ('Vo)

TB test utilization (n = 2722 e
( ) “Xpert utilization was low even

Received at least one TB test 2070 (76%) H h th o £ sitos had
Received no TB test 650 (24%) though the majority ot sites ha

2 (<1%) access to the test”

Missing

Type of TB test performed (n = 2555)*
AFB smear 2025 (79%)
Culture 333 (13%)

Xpert 118 (5%) «

Other NAAT 79 (3%)







TEST, TREAT AND TRACK: WE NEED COMPLETE SOLUTIONS

FPTORANTR R o

. Rapid Triage Test Rapid Molecular Dx &
Symptomatic Upfront DST sequencing

confirmation
at referral labs

elB ICT sygke,’n l

PaMZ: Simple, Short, Affordable
ié |
Yy I
_ - YO0y
L Y4
350 o fewer pills, -6 menths Very affordable
noinjections of treatment

Electronic notification & tracking Adherence monitoring tools Shorter drug regimens



Solutions are required across the entire pathway

Infectious, no or low

Mild, non-specific

Prolonged, TB

Latent, high symptoms, not symptoms, specific symptoms,  Diagnosis
risk seeking care seeking care seeking care
Latent, low
risk | )3 +
Increase
. . . erformance of
Screen high risk populations Get providers pcase detection
for TB and risk of progression Get providers to to know TB at lower levels
to TB as they link for other screen for rare TB sians & in health
UNMET causes, and ensure they are put occurrences either s n% toms svstem. and
NEEDS on preventative treatment with multi-disease ar¥ d spcreen )t,est n,on-
. . i or TB-only test for TB pulmonary,
Consider active case finding non-sputum
cases
DELIVERY Intensive case finding Level 0/1 provider training & ::?::Ic: rtl_"ltJr:t:f ‘tfrke
SOLUTIONS in specific populations incentives for referrals ’

(e.g. ART clinics)

LTBI treatment in high-
risk populations (e.g.
PLHIV)

© Bill & Melinda Gates Foundation

Increased use of chest X-ray

Molbio in specific
countries

ICT-enabled sample
referral to L3 for
DST

Treatment
continuation

back to provider

Treatment  Treatment
delay
+ |
Accelerate Get provider to
test for
referral of St
' sensitivity to
patients, Rir. othor
samples and ’
i ' drugs, and to
information to
shorter term
and from lab )
regimen at

lower levels in

or patient health systems
ICT-enabled Omni/Ultra
sample, NAAT uptake
patient and support

result referral

Test adherence
and response
to treatment

Test for Rx
response

Cure



WE WILL NEED OPTIONS ACROSS THE VALUE CHAIN

_ Move the test lower, and move the sample higher ‘

L1: Primary care L2: District level L3: Reference lab

GeneXpert Omni system with Xpert MTB/RIF, and Xpert XDR First and second line LPAs
Xpert MTB/RIF Ultra, TB LAMP, for detecting resistance to quinolones High throughput NAATs
TrueNAT MTB, EasyNAT TB and second-line injectable drugs Next-generation sequencing

Sample transportation system, supported by ICT



Centre McGill

international ‘ International
de TB McGill ‘ TB Centre

Centralized testing model for HIV and TB

ANALYSIS OF TURNAROUND TIME AND LOSS TO FOLLOW-UP IN LMICS

ANITA SURESH & MADHUKAR PAI
MCGILL TB CENTRE




Selected studies — HIV

Level of Indicator

Test Country Approach Citation

1.38 d in Namibia

TAT sample collection at site to lab, days 5.25 d in Cambodia
12.6 d in Uganda
EID national S NETLIE
EID Multiole brosrammatic Central TAT result processing in lab, d 18 d in Cambodia Chatterjee
. s . reference lab 23 d in Uganda (2011)
comparison
30% in Namibia
Loss to follow-up, % +ve infants not receiving txt 62% in Cambodia
63% in Uganda
78% in Senegal
PPP Specimen TAT from referral of specimens to a lab for CD4 monitoring to result 7 d (2-14 d) in Addis Ababa
receipt by referring facility, median, d (range) 10 d (6-21 d) in Amhara Region
HIV CD4 Ethiopia Re.ffer.ral System Reference lab A
utilizing postal _ : : (2016)
Time taken to transport specimen for monitoring after collection I RIS el
workers portsp g >6 h (3—14 h) in other regions
Central TAT sample collected to result to caregiver, median (IQR; range) 92 d (84, 145; 28-487) Sutcliff
EID Zambia reference lab Central lab testing to return of result to clinic, median (IQR; range) 29d (17, 36; 1-128) (2014)
Loss to follow-up, % +ve infants not receiving txt 33%
TAT from HIV diagnosis to CD4 test, mean, d 10.5d
POC vs. lab-based
HIV CD4 Multiple CD4 testing % patients who received CD4 test after HIV testing (95% Cl) 70% (62-78%) Vojnov
S . . Reference lab 2016
(Systematic Review) TAT HIV diagnosis to ART initiation, d 31.5d ( )
% patient retention CD4 testing to ART initiation (95% Cl) 60% (47-74%)
: : Kiyaga
EID Uganda HUB model Reference lab TAT Sample collection-result delivery, d 49d

(2013)



Selected studies—TB

Country

Approach

Level of
Healthcare

Indicator

Citation

Culture Uganda
Culture Ethiopia
Culture

LPA S. Africa
Xpert

LPA S. Africa
LPA India

* Significantly associated

PPP Specimen Referral
System/postal workers

Time to first
consultation, diagnosis
and treatment

Decentralized Xpert
impact on time to
treatment initiation
(TTT)

MTBDRplus LPA DST
implementation in
central labs vs. culture

MTBDRplus LPA DST
implementation in
central lab vs. LJ culture

National TB
Reference Lab

Multiple

Reference lab
District labs

TB Referral Lab

TB National
Reference Lab

Specimen transport time, median, d (range)
# sites referring specimens to NTRL (%)
TAT 1 visit to provider until 15tdiagnosis, median, d (IQR)

Delay based on where patients first seen, adj. odds ratio
(95%Cl)

TAT RIF-R sample determination to second-line txt
initiation, median, d (IQR)
* Culture DST

LPA
* Xpert (full decentralization)

TAT sputum collection to MDR results, median, d (IQR)

TAT sputum collection to MDR txt initiation, median, d (IQR)

TAT from result to txt initiation, median, d (IQR)

**Paradoxical increase post-LPA attributed to capacity issues

12 d (1-240)

50/900 (6%)

27 d (8,60)

Health centres: 5.1* (2.1, 12.5)
Health posts: 109* (12, 958)

+ 76d(62-111)
* 28d(16-40)
* 8d(5-25)
Before LPA:

52 d (41-77)

78 d (52-93)

Before LPA:

8d(7-13)

After LPA:
26 d (11-52)
62 (32-86)
After LPA:

12 d (9-17)**

Joloba (2016)

Yimer (2014)

Cox (2015)

Hanrahan (2012)

Singla (2014)



