Evaluation of an Automated Sample Preparation System and Real-Time Assay for

Abbott Laboratori

100 Abbott Park Road

Quantitation of Genetically Diverse HIV-1 Specimens from Brazil sopan P o G0

*J.Hackett, Jr, P. Swanson?, V. Holzmayer?!, J. Yamaguchi?, S. Huang?, P. Bodelle?, C. Brennan?, R. Badaro34, C. Brites?, and S.G. Devare!
1Abbott Laboratories, Abbott Park, IL, USA  2Abbott Molecular, Inc., Des Plaines, IL, USA  3Fundagéo Bahiana de Infectologia, Universidade Federal da Bahia, Bahia, Brazil ~“University of California, San Diego, CA, USA

ABSTRACT INSTRUMENTS RESULTS Fig 4. Agreement Between Methods Fig 5. The Automation Advantage
(Bland Altman)
Background: The of sample and real- . . R e T
time RT-PCR for measuremsm of HIVl viral load has the potential to Abbott m2000 System for RealTime PCR Fig 1. Panel Composition (n = 91) 1 - T
enhan duc error, and @
Improve assay Sensiiviy and. dynamic range. Dus (o the high rate. of i g » e | [ -
evolution and ever-changing distribution of HIV-1, reliable patient monitoring Samplo & POR Prep 58 as - e
requires that viral load assays detect and accurately quantify genetically m2000rt 40 (T [
diverse strains of HIV-1. The aim of this study was to evaluate performance of RealTime PCR gg =
the Abbott RealTime™ HIV-1 assay with the m2000sp automated sample SE a Manual Automated
preparation instrument (Abbott Molecular, Inc., Des Plaines, IL; not available ¥
3 B Sample Prep B Wak Away Time
in the U.S.) on a panel of genetically diverse specimens. g% as - o
Methods: The specimen panel consisted of 91 HIV-1 seropositive plasmas £ b - Load Reagents
collected from blood donors in Brazil. Subtype was determined by N T m mrn o ah e om MasterMix & PCR Tray Prep
sequence/phylogenetic analysis of three independent genomic regions: gag U indicates POR neqative with o Getecable wial load e ™ Seal & Load Tray
p24, pol integrase, and env gp41. Specimens for which subtype assignments el gative i “ Mean of tests (Iog,, copies/mL) B Data Processing
differed between the regions analyzed were categorized as mosaics. Viral * O FIBIB. 4 FIBFIB, 1 FIBFIF, 1FIF/B, 1 FIF/U, 1 BIB/EF
loads were me:surzegoug the Abbott ReaIdem; HIV-1 assay (m2000sp ;aincplg o [‘335"‘3;"9'::@:;‘{”"‘*‘5<” 18 logso coplesiml) Significant reduction in hands-on time
and m; nt and detection an x® - "
HI\[I RNf\guanmauL\jesa)ssay (LCx HIV; Abbott Laboratories, Abbott Park, IL; == Excellent agreement between tests
not available in the Automated Manual Automated ) )
Results: for 89 of 91 The panel + Sample D (48 sample) -+ RealTime PCR Fig 2. Range of Viral Loads CONCLUSIONS
included 69 subtype B, T 2 F and 17 mosaic. srains Eighty-nine e paraon R
specimens were quantified by the RealTime HIV-1 assay, 87 by the LCx HIV addition to 96 well plate 35 ® Performance of the Abbott RealTime HIV-1 assay on
assay. The observed correlation for 86 specimens within the dynamic range 8 30 B ioxhv i i i i fF
of both assays was 0.922 with & slope of 0.853 and intercept of 0.772. Two I =, Table 1. Primer/Probe » this genetlcally. diverse panel of Brazilian plasma
specimens below the LLD of the LCx HIV assay (50 copies/ml) were 5 Nucleotide (nt) Mismatch Analysis samples was highly correlated to the LCx HIV RNA
quantified in the RealTime HIV-1 assay. Notably, two specimens below the 2 uantitative assay: 90% of the samples (77/86 within
LLD of both assays were also PCR-negative for all three regions used for M ETHODS s Q 8 Yi ples ( o0
subtype analysis. Good agreement was observed between assays with 90% 2 HIV-1 Group M Subtype (1) the dynamic range of both tests) had values within 0.5
of values within 0.5 log, , copies/ml. s 10g;, copies/mL.
10 .
Conclusions: In the present study, the automated RealTime HIV-1 assay @ Collect HIV seropositive blood donations from Brazil = = e o o e e o o B4 cw F) BF (5) Overall
and sample preparation system accurately quantified this genetically diverse . ) g ¥ 8 % 8 3 § 3 8
panel. Viral load determinations were highly correlated with the LCx HIV. Cha'ac‘elﬂz_e HIVdJ subtype of each strain = 2 2 2 3 8 3 8 3 Lex ® Two specimens with low viral loads (68 & 229
assay. The automated RealTime HIV-1 assay offers the advantages of ~ Nucleic Acid Extraction D Fowad  001(000-003F 003(009) 003008  001(000-003) 001(0.00-0.3 f i : .~
increased throughput and reduced labor while providing reliable quantification - RT-PCR (gag p24, pol integrase, env gp41 IDR) Range of log,o copies/mL o (00-009" 003009 0 (000-003) - 00L(020-00) copies/mL) were only quantified by the RealTime HIV:
of diverse HIV strains. - Direct Sequencing Probe. 001(000-011)  0.00(0.00) 0.00(0.00) 000(0.00) 001(0.00-0.11) 1 assay.
= Phylogenetic Analysis Reverse. 0.05(0.05) 0.02(0.00- 0.09)
© Perform Viral Load Testing Todl 00100000 000 0030M-0K) 0010M-00) 0010-00 ® Similar to the LCx HIV assay, the RealTime HIV-1
INTRODUCTION " N Reaime i st Flo 3 Viral Load Performance (n =93 assay targets a highly conserved region of the pol
. 7 Forward 001(0.00-003  0.03(0.03 003(0.09) 001(0.00-003) 001 (0.00-0.03) gene.
E“'nar‘j?:;s“es mismatches at P s Probe 005002-012) 002002  003(0.02-005) 004(0.02-005) 005(0.02-0.12)
Nucleic acid is the most ti g and challenging E o . . . . . ime™ L
aspect of viral load measurement. Manual methods require skilled technical “ not available in the United States 2 5 fevrse  00200-012 004004 003(000-00  002(0-009 - 002(000-012 The Abbott RealTime HIV-1 assay offers the
personnel and extended *hands-on” time. ~Automation of the extraction £ Total 003(001-005 003(003  003(003-004 002(002-003)  003(0.0L-005) advantage of an automated instrument system for
B e g e boiental 10, signifcantly increase  reftily, sample S 4 s (109~ st et sample extraction, PCR MasterMix preparation, RNA
Viral Load Test Characteristics g o cmperpmer b e dis i d ITi Ci lificati d
g , pensing and RealTime PCR amplification an
v
Application of real-ime RT-PCR for HIV-1 quantitation can improve g detection:
sensitivity, extend dynamic range and reduce risk of contamination, LCx HIV RNA RealTime HIV-1 [ I S
Quantitative (LCx) (RealTime) S g Comparison of Primer/Probe Length eCEse EE ey & (e
Abbott automated m2000sp & m2000rt instruments were developed to Target polintegrase pol integrase £ 1 Soperogms Forward Primer Prone Reverse Frimer e
i i copies) ' Intercept: 0.772 - reduced “hands-on” time
improve molecular diagnostic test performance, throughput and reliabity LLQ (copies/mi) 50 copies (1misample) 40 copies (1l sample) N H Lex I . _ P
The Abbott RealTime HIV-1 assay was designed for robust & accurate ULQ (109, copies/ml) 6 log 710g, o 1 2 3 4 s & 4 e - broad dynamic range
- : o eamime I i
quantification of genetically diverse HIV-1 strains. In this study, we evaluate Sample re g or 1000 11000 or 20008 I - robust performance on genetically
' P P Qiag P
Abbott's automated instrumentation and RealTime HIV-1 assay on specimens LCx log, copies/mL . f
from Brazil Plasma Volume 0zorimi 0.2,050r1mL Dotted lines define the lower level of quantitation (LLQ). divergent HIV-1 strains
PCR Competitive PCR Non-competitive PCR
My Endpoint (LCx MEIA) RealTime (m2000rt) One subtype B was 1.23 log,, copies/ml lower in LCx. When retested in High degree of nucleotide conservation at primer & probe sites
easurement ndpoint (LCx ealTime (m2000r 23 l0g,, copi . for LCx and RealTime HIV-L ) -
Detection Chemiluminescence Fluorescence both assays, the values were in agreement between tests (within 0.5 10gy) orLexand RealTime assays 13 Conference on Retroviruses & Opportunistic Abbott
Infections, Denver, CO, February 5-8, 2006 e e




