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Challenges to HIV VL testing
(= same challenges to HIV GRT)

Limited access to testing
Majority of testing — centralized laboratories

In other areas — rural or peri urban settings —
challenges remain

— Need for transportation (either samples or
patients)

— Results reporting: interpretation, timely reporting

— Subsequent follow up of patients and access to
2"dand 3 line ARV

Cost of testing



HIV VL

e Simplification of sample
transport — using DBS

(with whole blood)

* Validation of DBS with lab
platforms from Abbott,
bioMérieux, Roche and Siemens

e Burden and cost of
sample transport to a
centralized lab

Note: Trade off of DBS for VL monitoring: slightly higher
threshold for the lower limit of quantitative detection,
due to presence of cell associated RNA and DNA that
would have otherwise be extracted during
centrifugation.
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A210 Dispense the blood in the
center of the firgt circle of the card

callect it to fill the next circle.

ALl6 Place completed DBS cands on
the rack to dry. Make sure that the cards
do not touch each other.

A217 et the DBS cards dry for 2
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1. Access to GRT (DBS) very limited:

Not many labs have validated DBS procedures for HIV
GRT for clinical use (outside of research or surveillance

NeY

work)

Field Evaluation of a Broadly Sensitive HIV-1 In-House Genotyping
Assay for Use with both Plasma and Dried Blood Spot Specimens in a

Resource-Limited Country
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HIV-1 drug resistance (HIVDR) assays are important toals in diinical management of HIV.-infected patie
therapy (ART) and surveillance of dmg- resistant variants at population levels. The high cost associsted 1
hinders their use in resource-limited settings. We adopted and validated a bow-cost in-house assay asing
dried bleod spot (DES) samples with o median viral load (VL) of 38,157 copies'ml, ranging from 153 to 3
ommercial assay ViroSeq. Results indicated that the in-house assay not only had a higher plasma genot
ViroSeq (9d% versus TE) but also was able to genoty pe §9.5% (51/57) of the matched I¥B3 samplles with V
The sensitivity in detecting DR muotations by the in-honse assay was 98799 (95% confidence interval [C
plasmma and $6.54 (95% CI, 95.93 to 57.15) on DBS, and the specficity was $5.97% (55% C1, 99.91 to 1 001
types compared to ViroSeq. The minor DR mutation differences detected by the in- bowse assay against %
clinical significance. In addftion, cost analyss showed that the in-bouse assay conld reduce the genotypll
hud:_pll.unln.ndﬂﬂﬁmmpﬂndh\’un&eq.muﬁdd condittion evaluation highlights the potential wtili
subtype.-independent, in-houase genotyping assay wsing both plasma and DES specimens for HIVDR din
population-based surveillance in resournce-limited settings.
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Field Study of Dried Blood Spot Specimens for HIV-1 Drug
Resistance Genotyping
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Diried blood spots (IVES) are an alternative specimen type for HIV drug resistance genotyping in resource-limited settings. Data
relating to the impact of DES storage and shipment conditions on genotyping efficiency umder field conditions are limited. We
oomipared the genotyping efficiendes and resistance profiles of N5 stored and shipped at different temperatures to those of
plasma specimens collected in parallel from patients receiving antiretroviral therapy in Uganda. Plasma and foar DES cands
from amti-cosgnlated venous blood and a fifth crd from finger-prick blood were prepared from 103 HIV patients with a median
viral load (WL} of 57,062 copiesiml (range, 1081 to 2,964,191). DBS were stored at ambéent termperatare for 2 or 4 weeks or fro-
zen at —BIFC and shipped from Uganda to the United States at ambient temperature or frozen on dry ice for genotyping asing o
brosdly sensitive in-bouse method. Plasma (97.1%) and DBS (98.1%:) stored and shipped frozen had similar genotyping efficien-
cies. MBS stored frozen (97.1%) or at ambéent temperature for 2 weeks (93.2%) and shipped at ambient temperatune also had
similar genotyping efficiences. Genotyping efficiency was reduced for DES stored at ambient temperature for 4 weeks (B9.3%,
P = 0.03) or prepared from finger-prick biood and stored at ambient temperature for I weeks (77.7%, P < 0.001 ) compared to
DBS prepared from venous blood and handled similarty. Resistance profiles were similar between plasma and [¥ES specimens.
This report delineates the optimal VB3 collection, storage, and shipping conditions and epens a new avemue for cost-saving am-
béent-temperature DBS spedmen shipments for HIV drog resistance (HIVDR) surveillances in rescurce-limited settings.



2. Doctors have difficulty in interpreting
HIV GRT test results
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“flagging system” for abnormal results — to assist interpretation
of VL results, particularly where HIV care has been task shifted to
lower levels of health care workers

M

SF Viral Load Toolkit — Implementer’s guide)
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3. Long turnaround time — test results
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Costs to Point of Use Indudes: Running the test indudes: Relaying test results includes: Sample Collection includes:
=Cost of instrumentation C =Throughpst Perscnnel relaying the test results sMumber of clinics served

<Costs of delivery [carriage amd o =Reagents and consumables needed for sample preparation, and ~Throughgat, such a5 papersork =Personnel involeed in sample collection
inswrance, including delivery at amplification and detection steps timae, counseling time spent deliver sPersonnel supervision of sample collec
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4. Access to 3™ line ARV regimen

GRAPH 6: PRICE COMPARISON OF TREATMENT REGIMENS
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5.

US$ per patient per year
o
g
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500
0
Lowvest generic price Lonerest genenic price RAL+ DRV r+ETV"
TDFATC/ERV AZTATC+ATV/r
First-line regimen Second-line regimen Third-line reqgimen

*Mote: The price of the third-line ARV regimen of U532,006 was calculated by adding
the three individual prices of the originator product.

MSF Access Campaign,
Untangling the web, 2014



5. Cost of testing
Cost of lab based VL tests (per test); not including platform
ccess Campaign, Putting HIV.and HCV to the test — A product guide,

(MSF A

)
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LABORATORY-BASED HIV AND HCV VIROLOGICAL TESTS

Abbott ARCHITECT HCV Ag

The only fuilly cutomated, highly sensithve, commenciolly avallable, quaolty opproved, HOV cone antigen test; 125 - 50
chemiuminsoest morapartol? iMmumoessey
Abbott RealTime HIV-1 Cualitathee (EIDY), RealTime HV-1 (viral load) and RealTime HCW (viral load)
and RealTime HCV Genotype 1l HIV: 313 - 30
Fully polyvalent single m2000 phztorm for HIV EID ond vird food, os well @5 HOY vl oo and genatyping: HEV: 313 -35
diferent throughput options (m24sp and m20005p); RNA specilic for HIV vina! lbad
Blocentric Generic HIV DMA Cell (EID), Generic HIV Charge Virale and Generlc HOV Charge Virale EID: 513
Open platiorm for HIV and HOW plotform has a smal fnolpeint; afliows for kow nstrument ond test prices without HIV: 15
the need fov high volumes to bring costs down HCV: 523
bloMérieux MudSEMS EasyQ HIV-1 523
Oy pimtEorm that has received reguimtony approv to use DAT s g sampie type for HIV v nod
Cavidi Exa\ir Load
MNon-molacuiar platform and therefore mol affected by ampicon comtaminetian; mob @5 dependent on preckion 312 - 25
plpatting: not gutomated and very hands.on; medium throughpat; con only be used with plasma
Hologic Aptima HIV-1 Quant Dx Assay and Aptima HCV Quant Dx Assay HIV: 510 - 25
Mew awtvmoiad piaiiorm for HIV ond HCV awolbing markat Bonch of HOV fest ' B
Qlagen artus Hl Virus-1 RG RT-PCR, artus HI Wirus-1 Q5-RCG0O, artus HOV RG RT-PCR and artus
HCV Q5-RGO (viral load) 316 - 45
Differerst aptions avalabie for HIV and HOV viral joad testing: phatform not widely used in low-Tesouwrce settngs
EID: 51250
Roche CAPSCTM HIV-1 Qualitative (EID), CAPSCTM HIV-1 (viral load), CAP/CTM HCW HIV: $9.40
Quealitathvee and CAP/CTM HCV (viral load) HCV: dependant
Differerst Chrowghput options (Topman 48 and Toqman 96); curent exirochion method extrocts DNA ond RNA but on country incoma
HIV virai load Is arently being cptimied on DES using the “Free Vius Elution” protocol, which i RNA-specilic keved and vodume
COHTH b2
Saace HIV Real-TM Quant Dx, HCW Real-TM Quant Dx and HCY Genotype Plus Real-TM
Open pigtfonm for HIV and HOV: platfoem has @ small footprint: allows fov kow instrument and test prices without >320
the need for Migh volumes to biing costs down
Stemens VERSANT HIV-1 RMA Aszay, VERSANT HOW RMA Aszay (viral load) and VERSANT HCV HIV: §54 -
Genotype 2.0 Assay HCW: §72 - 100
Widaly used for ROV wind Jood and genodyping, but nod widey found & fow-resounce setiings; expensive GT: §132 - 350




‘Volume-based’ pricing model for HIV GRT may
be difficult (with current use)

VL platforms can cost more than US $150,000
plus cost of reagents (previous slide)

* Lowering the costs further by volume-based
pricing
— Global fund procurement strategy

— Program plans to establish benchmarks for cost of
test and support

— Procurement framework will establish baseline
prices for all inclusive VL testing — up to 1/3

reduction in current costs
Unitaid HIV/AIDS Diagnostics Technology Landscape, 5" edition



Testing near site of patient care: POC VL

Delay in availability and rollout
(Unitaid HIV diagnostics technology landscape report, 2011 and 2015)

Viral Load and EID Platforms
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*Estimated - timeline and sequence may change

Appendix 4: Point-of-care (POC) viral load (VL) technologies in the

pipeline

EasyQ® HIV-1 v2.0
bioMerieux
DBS* CE Mark - 2009

Under
development

TagMan® HIV-1 v2.0 DBS/FVE
Roche (OBS)  coarTime HIV-1 DBS

- Abbott

Rochellquum  Ystar

-
Xpert® HIV-1 VL
Cepheid 1
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* Reported July 2015 - timeline and sequence may change
+ Dried blood spot assay CE Marked

=== no specific market launch date



Cost

(MSF Access Campaign, Putting HIV and HCV to the test — A product guide,
2015)

POINT-0OF-CARE HIV AMD HCV VIROLOGICAL TESTS

Alere q HIV 1/2 Detect (EID)
Movket iounched and guallly assured, fully decentraiisobie: cortrioge-bosed

Cepheld Xpert HIV-1 qual {EID), Xpert HV-1 Viral Load and Xpert HCV Viral Load
Mariet knunched and quaity gosured: CeneXpert & moduiar and near POC: but not iy decentralable, covtridge-based

Dlagnostics for the Real World SAMBA HIV-1 Qual Test, SAMBA Il HN-1 Qual Whole Blood

Test, SAMBA HIV-1 Seml § Test and SAMBA Il HIV-1 Seml O Plasma Test
SemLquartitotive test for viral load at the 1,000 copies/mi virsiogioal failure threshold, SAMBA I [ move 317 - 28
decertraisable than SAMBA, 5 fully auhomated and has randerm ooness but has 0 ower Chroughput, SAMEBA

opavates by batch testing and requives adaVtional pipetting sheps compovad to SAMEA I covtridge-based
Molblo Diagnostics Truenat HIV and Truenat HCOW {viral load)
Nod pat movket lounohed: may be iounched & india arst; cortridge-hasad

MWGHF LYMX HIV p24 Antlgen Test
Not yet movket iumched: non-mokecuior test, simple, affovoabie and fuly decentrallsabie: covtridge- based

MWGHF,/Quidel 5avanna Cuantitative RealTime HIV-1 Assay
Not yet movket iounched: S0ul plosma {oopilary whoie hiood separated By pioesma sepavator] ond 200 pesma in
apbians; cartridge-based

i15- 25

<520

35

36.50 - 15




HIV GRT POC?

* Experience on POC HIV VL will inform the role
of a POC HIV GRT in decentralized setting

* Need to simplify test results

T PLOS | one

RESEARCHARTICLE

HIV-1 Drug Resistance Mutations: Potential
Applications for Point-of-Care Genotypic
Resistance Testing

Soo-Yon Rhea'®, Michael R. Jordan®, Elliot Raizes?, Adene Chua®®, Neil Parkin®,
Rami Kantor”, GertU. Van 2y1%?, Irene Mulkui'®, Mina C. Hosseinipour'!, Lisa M. Frenkel'2,
Nicaise Mdembi'® Raph L Hamers™ Tobias F. Rinke de Wit' Carole L. Wallis'®,
Ravindra K. Gupta'®, Joseph Fokam' ™8, Clement Zeh'?, Jonathan M. Schapiro™,
Sergio Carmona®'-=, David Katrenstein', Michele Tang', Avelin F. Aghokeng®®, Tulio De
Oliveira™, Annemarie M. J. Wensing™, Josl E. Gallant™®, Mark A. Wainbarg™ , Douglas
D. Richman®®*, Joseph E. Fitzgibbon®, Marco Schito™, Silvia Bertagnolio™,

CrossMark Chunfu Yang®, Robart W. Shater’



Current HIV GRT testing needs/priorities
for individual patients

Failure of 2" [ine ARV treatment

Failure in children, adolescents, pregnant
women

Failure of 1t line ARV treatment
Prior to starting ARV treatment



Improving access to HIV GRT
testing

Strengthen DBS network for HIV VL

Allow affordable access to HIV GRT testing for individual
patients (outside of research and surveillance work) on DBS
validated laboratories

POC HIV GRT placement may follow HIV VL POC use, but could
also potentially be placed in more ‘centralized settings’ when
HIV GRT capacity don’t exist

Testing (beyond 2"9/3™ line failure) will increase specially if
tests are made available and affordable regardless of whether
they are lab based or near patient care.



‘Resistance testing should not be seen as a technological
solution to the problem of drug resistance. ”
AIDS reviews, 2013

e Patient support will be
crucial as we move
towards ‘Treat for all’ to
ensure good adherance

 Address stock outs and
ensure reliable ARV

supply

Figure 2: Number of facilities reporting stockouts
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Mumber of faciliies reporting no st
Percentage of facilities reporting stockouts B tumber of faciities reporting stoc!
AlLARVs %
ARV excluded TOF/3TC/EFV £0%
Adult ARVs T4%
First line adult ARVs T4%
Second line adult ARVs 3%
Pediatric ARVs 3%
First line pediatric ARVs e
Second line pediatric ARNs 33%
Syrup for PMTCT 1%
Cotrimoxazole 7%
HIV Determine tests 48%

From MSF report: Empty shelves
come back tomorrow, 2015



Routine HIV VL should be made accessible for all
patients to detect early failure

Recommendation on Use of Viral Load Testing for ART Monitoring and its Availability (Source: UNAIDS)

- Recommended and widely available Recommended (availability unknown)
Recommended with limited availability - Recommended only for monitoring treatment failure
- Not recommended No recommendation (limited availability)
Note: Tanzania recommends routine VL for monitoring but it is not essential M S F ACCESS cam pa |gn, H IV VL b I"IEfe r,

Dec 2014 subnblement
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