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* Quality Assurance

e CDC HIV-1 Viral Load (VL) Proficiency Testing (PT) Program
* Countries with VL PT Programs through Tech Transfer
 CDC VL PT Panel Production: Lyophilized Virus

* Accomplishments and Next Steps
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UNAIDS’s Fast-Track strategy
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oo 00

+2%2° Fast-Track Targets
by 2020 by 2030
90-90-90 95-95-95
Treatment Treatment
500 000 200 000
New infections among adults New infections among adults
ZERO ZERO
Discrimination Discrimination

Ref: https://www.unaids.org/sites/default/files/media_asset/IC2686_WAD2014report_en.pdf
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34 95: 95% Viral Suppression Rate

The WHO recommended Viral Load monitoring of treatment
efficacy at 6 and 12 months after initiating ART and annually
thereafter for people with suppressed VL (<1000 copies/mL)

https://www.who.int/hiv/pub/quidelines/arv2013/intro/rag/en/index5.html|
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Quality Assurance Activities

Quality
Assurance (QA)

Quality Control External Quality Record
QC Assessment (EQA) Keeping

: Proficiency

m RELESng Testing (PT)
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External Quality Assessment Activities

Site Visits Retesting Proficiency Testing
A team of supervisors Random selection of Testing of blinded
assesses site and clinical samples samples at regular
provides feedback collected by testing interval by all
report for improvement sites and sent to NRL participants
for verification

Supervisory Visit All Pos and 10% Neg 5 Samples 2 or 3x/year
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Proficiency Testing Benefits

 Provide early warning for
systematic problem

* Increase confidence in the
quality of a laboratory’s
performance

 As a quality indicator for
stakeholders at various levels
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 Quality evaluation and

improvement of the testing
process

* Demonstrate employee
competency

* To monitor trends in results
quality



Proficiency Testing Process

Provider Participants

Prepare Samples — Examine Samples
Analyze Results _ Report Results

Prepare Report — Evaluate Report
Provide Guidance . .
Corrective Action
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Proficiency Testing Sample Types

Sample Type Characteristics for PT

Liquid (Serum/plasma) * Requires cold chain transport
* Risks of spills
* Expensive
e Biohazard

Dried blood spot (DBS) ¢ Transported at room temperature
* |nexpensive
e HIV-1 VL and Early Infant Diagnosis (EID)

Dried tube specimen * Transported at room temperature
(DTS) * Inexpensive
e HIV-1 RNA Viral Load testing [polymerase chain
reaction (PCR) based assays]
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Proficiency Testing for HIV-1 VL Tests

DTS VL PT works on all existing HIV-1 VL Tests
Nucleic acid amplification tests (polymerase chain reaction based assays)

-
The use of trade names is for identification only and does not constitute endorsement by CDC.
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CDC VL PT Program

NORTH AMERICA

Atlantic

SOUTH AMERICA

ASIA
EUROPE

Pacif
Oce:

OO Q®-

O @ O

Indian

(
@ - Ocean

AUSTRALIA

g AMERICAN \JOUrna| OT .
saervror - Clinical Microbiology

Advanced Se

Home Articles For Authors About the Journal Subscribe

Monitoring the Quality of HIV-1 Viral Load Testing through a Proficiency
Testina Proaram Usina Dried Tube Specimens in Resource-Limited Settinas

Journal or
Clinical Microbiology”

AMERICAN
=g socieTy For
MICROBIOLOGY

Clin Microbiol. 2014 Mar; 52(3): 773-780.
loi: 10.1128/JCM.03097-13

PMCID: PMC3957753
PMID: 24353004

mpact of Proficiency Testing Program for Laboratories Conducting Early
Jiagnosis of HIV-1 Infection in Infants in Low- to Middle-Income Countries

\lbert Garcia,® Shambavi Subbarao,? Guoging_Zhang,? Linda Parsons,? John Nkengasong,2 Chin-Yih Ou,? and

e VL PT program supported 388 laboratories in 56 countries in 2019

* PT Impact: 94.8% of enrolled laboratories reported improved performance
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Proficiency Testing Process

Provider Participants

Prepare Samples — Examine Samples
Analyze Results _ Report Results

Prepare Report — Evaluate Report
Provide Guidance . .
Corrective Action
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CDC VL PT Program

* CDC VL PT Program uses Dried Tube Specimen (DTS)

* DTS panel members are prepared by diluting a virus culture sample with a high VL
concentration (>108 copies/mL )

* HIV-1-infected cell culture supernatant is the only source available for ILB
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VL PT Program Expansion Limitations

» Usage of frozen live virus stock for DTS preparation is a major I|m|tat|on to
establish an in-country HIV-1 VL PT program
(s} N\

INFECTIOUS SUBSTANCE > 4

IN CASE OF DAMAGE OR LEAKAGE 7
IMMEDIATELY NOTIFY PUBLIC 4
HEALTH AUTHOR\TY

* Shipments containing live virus are expensive and
hazardous \/

* Many countries do not have virus culturing capacity

* Need an alternate source of sample with a high VL concentration to
transfer DTS VL PT technology to the field to expand the program for
building in-county capacity and sustainability for continuous monitoring
of laboratory performance to help ensure high quality results
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Lyophilized Virus: an Alternative Source

panel production

* Facilitates DTS VL PT technology

LYOPHILIZATION
transfer |

>\
* Benefits of in-country PT program establishment:
 Building in-country capacity/ownership for program
sustainability
* Reduce results turn-around-time

* Reduce program logistic costs
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Countries with Established VL PT Programs

* List of countries with established

VL PT programs through

technology transfer provided by

TA and TDY from ILB
* Senegal- CADU (2015) e
e Kenya - NHRL (2017) ’
* India - NARI* (2018)
« South Africa - NHLS (2018)

* Ethiopia - EPHI (2019)
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* ILB provides the lyophilized virus for all sites except India.
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Countries Requesting VL PT Programs

Countries that have requested the need to establish a VL PT program through
technology transfer:

* Burma

* Cameroon

* Kazakhstan

* Nigeria

* PNG —already completed training

Division of Global HIV & TB
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Trends of VL PT Program Participants
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CDC VL PT Program - continued

Countries and Participants Trends
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Number of participants & countries have increased from 32 participants
from 16 countries in 2010 to 388 participants from 56 countries in 2019.
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Results from In-Country VL PT Program

CADU-VL PT Program: Labs and % of Pass Scores Trends
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Majority of participating laboratories received pass score (100%) in each enrolled PT cycle.
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Accomplishments and Next Steps

CDC/RETRO-CI

CDC/NHLS VL/PSC + Abbott mPIMA HIV-1/2 VL Evaluations completed
CDC/NHLS + CAP/CTM . Rod;e Qual HIV-1/2 ¢6800/c8800 Evaluations proposed
* Roche C4800

POC-EID * Roche C6800
Alere Q,
GeneXpert

CDC/CPHL-Uganda CDC Panel/kits

\ TA Support

Centers for Excellepci TA Support
* NHLS- South Africa Protocols, SOPs, Tools

([ ]

: Roche Qual HIV-1 c6800/c8800
l

|

|

|

|

1

* IRESSEF-Senegal « Data analysis support

* NIMR-Nigeria* Online data tools
* CPHL-Uganda* QMs
° “Ki *
CDC/NHLS KEMRI-Kisumu, K’eny.a
GeneXpert VL * RETRO-CI Cote d’lvoire
Hologic VL Large-scale production of QC panels /kits
CDC/NHLS PQ Evaluations/Validations-- new laboratory assay and or instrument
CDC/Retro-Cl POC-VL Verifications--Instrument/assay
DBS for VL Abbott m-

Lot testing--At national and laboratory level
Proficiency Testing
Training & Competency * WHO PQ Listed Laboratories
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Thank you for your attention!
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Supplemental Slides

* NOTE: slide 24 to 28 are supporting data for
lyophilized virus as a good alternative virus
source for PT Panel production to facilitate
establishment of in-country VL PT providers
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Lyophilized Virus: Non-Infectious

10,000
cells/well

Heat
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w Silk Virus
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TZM-bl cells infected with various viruses

—e—Frozen Live Virus

—eo—Heat Inactivated Virus

—e—Lyophilized w Silk Virus

Dilution of cells

britelite plus Reporter Gene Assay System: https://www.perkinelmer.com/product/britelite-plus-10ml-testkit-6066766
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Frozen Virus vs Lyophilized Virus

Average VL results for DTS prepared from different pretreated viruses

7.00 6.52 6.49 6.49 37

2 6.00
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& 500 :
o

3.77 3.77 . .
S 400 3.50 3.68 Frozen-thawed inactivated
S 3.00 virys
2 500 m Frozen-thawed inactivated
L oo lyophilized virus
>S5 : .y
0 yophilized
o 000 vir

us
High Mid Low

Input virus concentration

e Results were comparable for DTS samples prepared from different pretreated viruses
* Chose “Frozen-thawed inactivated lyophilized virus” for DTS preparation
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Stability of Lyophilized Virus with 3% BSA

6.00

5.00

4.00

3.00

2.00

1.00

0.00

Results (Logy, copies/mL)

Results of DTS prepared from lyophilized virus with 3 % BSA stored at

different temperatures and durations

6.00 5.00 4.00 3.00

Input virus concentration

*For 45°C-Wk-2 required heating to dissolve the lyophilized sample.
Lyophilized virus with 3% BSA were stable at storage at 4°C up to 1 year and 25°C up to 2 weeks.

2.00

M Baseline
4°C_Wk-8

m4°C_Yr-1

m 25°C_Wk-2

W 25°C_Wk-8

m 45°C-Wk-2*
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Stability of Lyophilized Virus with 3% BSA vs 3% Silk

Results of DTS prepared from lyophilized virus with 3% BSA and 3% Silk

=

£ o

E 6.00 BSA-4°C_Wk-8
'g_ 5.00 m BSA-4°C _Yr-1
© 400 .

o W BSA-45°C-Wk-2*
o 3.00

S L0 II I m Silk-4°C_Wk-87
(%]

£ 100 m Silk-4°C_Yr-1
o Silk-45°C-Wk-2

6.00 5.00 4.00 3.00 2.00

Input virus concentration

A Only one replicate was tested of each sample at this condition. No data for one sample.
Results of DTS prepared from lyophilized virus with 3% silk showed consistent values at
different storage temperatures and durations.

Division of Global HIV & TB 28



Freeze/Thaw Tests of Lyophilized Virus with 3% Silk

Lyophilized virus with multiple freeze-thaw cycles

10.00

=
8.378.17 O g, 418.28
% 8,00 7.86 7437 15741 1477-937.77
O .
S 6.00 W Baseline
a0
i)
= 4.00 W Freeze-Thaw 1
S 2.00
0 M Freeze-Thaw 2
5 0.00
= 2018 lyophilized 2019 lyophilized 2019 lyophilized 2019 lyophilized
virus_A virus_A virus_B virus_C
Batch ID

Results were comparable for all 4 batches of lyophilized virus with 3% silk after 2
freeze/thaw cycles at -20°C storage
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