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Evolution of Blood Screening Assays
25 years since first commercial HIV screening test

Antibody screening
Generations 1, 2, 3 1985, 1991, 1996

Antigen screening ~ 1996

NAT screening ~ 2001

Ab/Ag (4" generation)

: 2002
screening




Estimated window periods of HIV tests

IMmunoassay Window Period Windo_w Period
(weeks) Reduction (days)

15t generation EIA ~6 -
2nd generation EIA ~4-6 10

3 generation EIA ~3-4 6

4t generation EIA =P 2

Pooled HIV NAT <1-2 3
Individual HIV NAT <1-2 3

Stekler J. et al., CID 2007; 44:459
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Key developments

Technology
@ Uptake in diagnostic arena

@ Alternative methods to PCR — SDA, TMA, LCR,
NASBA, bDNA

@ Availability of Analyte Specific Reagents (ASR)

@ Contamination and inhibitor control

@ Trend to real time or kinetic formats

® Automation — extraction, amplification and analysis
® Modifed assays to address genetic diversity




? What Is driving commercial NAT platform
development

@ Reduce sources of error
@ Reduce tedious processes
@ Improve time to result

mproved analytical range

»
@ Improve limit of detection
»

mprove specificity and sensitivity




Pre amplification - extraction

e\/olumetric errors amplified
eTedious — manual, repetitive
eSpecimen integrity

Il Adding ding Adding DNA lashing DNA El
is Buffer Proteinase K Magpetic Trapping separation
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Post amplification & detection
Endpoint detection

e\/olumetric error .
eFragment size vs. probe hybridisation R
Time to result E L
eAutomation calibration issues e
eResult calculations s
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Signal amplification - bDNA

Comparison of Amplification Methods

Virus, ’
bacterium Target RNA or DNA
orcell

T

ror pidprimers o HIV, HBV, HCV, CMV

2 & enzymes S & enzymes Add
@ & $ $ B Standard curve

branched
D e oA Amplify signal of label — no amplicon issues
o~ AR
’ W Multiple O_Ve rn I g ht
% 1 deecton & ;gb:p High throughput .
" S L dotection Limited extractio St Vincent’s Centre
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Strand displacement amplification

Exo-Bst DNA polymerase

5’-3’ polymerase activity

Lacks 5°-3’ exonuclease

Initiates DNA replication at single
stranded nick

Simultaneous displacment of the
nicked single strand (nick translation)

BsoBI restriction endonuclease
Recognition site in SDA primer
containing a-thio-substituted

nucleotides FRET detector probe containing
q&_ 3000 = cument BsoBl recognition sequence
Detector Prgbe and anchor sequence

o
o

‘ Hybridize
———

0

l BsoB 1

i - RN

o Fluoresgence

Flourescein 5’/rhodamine 3’ dyes
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Kinetic / real time product
detection



Fluorescence
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Real Time PCR with 5" Nuclease Assay
Product detection during amplification

hy \Fluorescence
"o Emission
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Real time PCR
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Isothermal Target Amplification
NASBA

Qualitative format Quantitative format

+
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HIV viral load tests

Manufacturer Principle Results Availability Analytical range

Roche RT-PCR (gag) copies/mL Widely <50 - 100,000
(COBAS HIV (6 hours to result) <400 - 750,000
MONITOR v1.5)

Bayer HIV Branched DNA | copies./mL NSW, Vic <50 - 800,000
3.0 (bDNA) (pol) (results 2x less than Roche)

(36 hours to result)

Biomerieux HIV-1 QT NASBA Copies/mL Discontinued | <400 - 1,000,000
(9ag) (6 hours to result) <80 - 500,000

Roche Real time (Tagman) | Copies/mL Registered <40 -10,000,000
(gag) v1.5 (2.0) (4-6 hours to result)

Biomerieux EasyQ HIV-1 real Copies/mL & IU/mL Registered <40 - 10,000,000
time TMA (gag) (4-5 hours to results)

Abbott Celera Realtime copies/mL Registered <40 -10,000,000
PCR m2000 (pol
integrase)

Artus Realtime PCR - Copies/mL Unregistered | <40 -10,000,000

Rotorgene




Real time versus end-point detection
COBAS Tagman vs COBAS Amplicor HIV MONITOR
Accuracy at lower limit of detection

Figure 7

Linear range of the COBAS® AmpliPrep/COBAS® TagMan® HIV-1 Test

COBAS® AmpliPrep/COBAS® TagMan®
HIV-1 Test Mean log,, Result

1 2 3 B 5 6 7 8

Log g Nominal HIV-1 RNA Input Concentration (cp/mL)

COBAS®AMPLICOR® HIV-1 MONITOR Test, v1.5 Result

Log (HIV-1 RNA copies/mL)

7.0

6.0

5.0

4.0

3.0

2.0

0.0

Figure 3
Linearity of the COBAS® AMPLICOR®™ HIV-1 MONITOR Test, version 1.5,
UltraSensitive Specimen Preparation Procedure
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y=038+1.075x R=0.98

Neominal Concentration
Log (HIV-1 RNA copies/mL)

Roche Product Bulletin Sept 2008



CAPICTM HIV Batch J09191 Sample "$1"
Expected vs. Measured Titers

Measured Titer (cp/mL)

o
o
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Real time versus end-point detection
COBAS Tagman vs COBAS Amplicor HIV MONITOR
Accuracy at lower limit of detection

CA-HIM Batch J10612 Sample "S1"
Expected vs. Measured Titers

M eisured Titer (cp/mL)

o

0 05 1 15 2 25 3 35 4 45
Expected Titer (cp/mL)
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CAP/CTM HIV Batch J09191 Sample "S2"
Expected vs. Measured Titers

Measured Titer (cp/mL)
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CA-HIM Batch J10612 Sample "S2"
Expected vs. Measured Titers

o
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Roche Product Bulletin Sept 2008



Jonrnal of Medical Virology T8:311-317 (2004)

The First B/G Intersubtype Recombinant Form of
Human Immunodeficiency Virus Type 1 (HIV-1)
Identified in Germany Was Undetected or
Underquantitated by Some Commercial

Viral Load Assays

Inge von Truchsess,'* Barbara Harris,? Hermann M. Schitzl,' and John Hackett, Jr.2

Hnstitute of Virology, Technical University of Munich, Munich, Germany
2Abhott Laboratories, AIDS Research and Retrovirus Dizcovery, Abbott Park, Hlinois
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Copyright © 2003, American Society for Microhiology, All Rights Reserved.

Impact of Human Immunodeficiency Virus Type 1 (HIV-1) Genetic
Diversity on Performance of Four Commercial Viral Load Assays:
LCx HIV ENA Quantitative, AMPLICOR HIV-1
MONITOR v1.5, VERSANT HIV-1 RNA 3.0,
and NucliSens HIV-1 QT

Priscilla Seanscn,! Carmen de Mgndc\zﬂ.z Yagnya Joshi,* Alan Golden,' Richard L. Hodinka?
Vincent Soriano,” Sushil G. Devare,! and John Hackett, Ir.'*

Abboit Laboraiomes, AIDS Research avd Remmovines Disc v Abboii Park, Mineis 60064Y; fnstihso de Salud
Carlas Fif, Service of ﬁgffru'm: Diseases, Madrid, Spaim”; avwd Clinical Virloge Laboratory, Children'’s
Haspital of Philadeiphis, and Departments of Pediatricr awd Patbology, University of
Fennodvania School of Medicine, Philadelphia, Pennsplvania 190047

Jovmmar or Creaca Micromoooy, Apr 20010, p 1155-1 200 Vol 48, Mo. 4
051137081200 doild 1L 28TCM.01532.05
Capyright € 2010, American Society for Micrabiology. All Eighis Reserved.

Performance Evaluation of the New Roche Cobas AmpliPrep/Cobas
TagMan HIV-1 Test Version 2.0 for Quantification of Human
Immunodeficiency Virus Type 1 RNA"Y

Suzan Pas,' John W. A. Rossen,® Danicl Schoener,? Diana Thamke,?
Annika Pettersson,* Reiner Babiel,* and Martin Schutten'*
Enammas MC, Depantment "fv"‘:_""?"' Rosterdam, Netheriands'; 5 Elivabeth Hospital, Laberatory of Medical Microbivlogy avd
Toerunciogy, Tilburg, Nesherlands™; Roche Moteoular Diagnostics, Rethrez, Switrerland®; and VU Usiversity Medical Cetoter,
Department af Medical Microbiclogy and Fefection Covtrol, Amsterdam, Netherlonds®
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False negative HIV-1 proviral DNA polymerase chain reaction
in a patient with primary infection acquired in Thailand

Philip Cunningham®*, Deborah Marriott ", Claire Harris®, Sara Hancock *,
Andrew Carr®, David Cooper®

* NEW Srate Reference Laboratory for HIVIAIDS, Cavre for Fomwmnology, 51, Vincans's Hospural Spduey, NIW 2000, Ausrala
B FIV fownamology and Infeenous Diseases Clintel Services Uit St Viwent's Hospiral Spdney, NSW 2010, Ausrabia
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Rates of and Reasons for Failure of Commercial Human Immunodeficiency
Virus Type 1 Viral Load Assays in Brazil’

Jan Felix Drexler,’? Luciano Kleber de Souza Luna! Celia Pedroso,? Diana Brasil Pedral-Sampaio,”
Artur T. L. Queiroz,® Carlos Brites? Eduardo M. Netto,® and Christian Drosten'*
Bembhard Nockt Instinue for Tropical Medicine, Hamburg, Germany'; Laboratério de Pesquisa em Infectologa,

Hospital Universitdrio Prof. Edgard Samtos, Salvador, Brazil®; and Laboraténio de
Satide Avargada, Fiocnz, Salvador, BraalP

Received 18 January 2007 Returned for modification 24 Febmary 2007/ Accepted 15 March 2007

We examined failures of commercial haman immunodeficiency virus type 1 (HIV-1) viral load assays of 1,195
plasma samples from Brazilian patients. Assay failure was assumed for samples in which the virus was
undetectable by commercial assay bot which tested positive by real-time reverse transcription-PCR of the
HIV-1 long terminal repeat (LTR) region or if the viral load differed by =2 log,, from that determined by LTR
assay. Failure rates for Bayer Versant BDNA 3.0, Reche Amplicor Monitor v1.5, and bioMerienx NucliSens QT
were (68, 0,47, and 433%, respectively. NucliSens may be inadequate for use in Brazil.
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Correction of Underquantification of Human Immunodeficiency Virus
Type 1 Load with the Second Version of the Roche Cobas
AmpliPrep/Cobas TagMan Assay”+
A, De Bel,'* D. Marissens,” L. Debaisicux? C. Licsnard,® 5. Van den Wijngacrt,”

5. Lanwers,! and D. Piérard!

AMDS Referevce Labonstory of the Vrile Universitedt Sraesel, Subact Universitair Ziekentuis Srussel, Laarbeddaay 10, 1090 Sresels,
Helgiem; AFDS Reference Laboratory of the Viie Uldversitelt Brussel, Subumit Uaiversiteir Medisch Centmam Sint Pister,

Hopgsroat 322, 1000 Brussels, Belgium % and AIDS Refercuce Laboratory of the Uwaiversité Libre de Broouelfes,
Erasme University Hospital, Route de Lennik 508, 1070 Srosels, Selgom®



Geographic distribution of HIV
Subtype B: represents ~10% of HIV-1 infections worldwide

B. G, CRF03_AB

B, C, 01_AE,
07_BC, 08_BC

CRFO1_AE
CRF02_AG,




* n=12,650; 43 states
» 392 non-B strains (3.1%,; 32 states)
* 5 subtypes; 13 CRFs; 24 URFs

Al,C
CRF02
c o CRFO5
CRFO1,CRF02 CRF06

URF_0206
URF_A1D

URF_A1C

Al,C
URF_A1C

A1,C

C CRFO1
CRF02  CRF02
A1LCDGU

\  AlLC
URF_ATD
CRF02

CRF02 URF_AIC

HIV subtype distribution in USA

Pyne et a/ 16" CROI (2009); 292
Data thru Sept 09

A1,CF1,G
Al1,A3,C CRF02, CRF06
CRFO1, CRF02 CRF12, CRF15
CRF12 CRF19, URF_BF1
URF_A3G URF_BG

3
URF BC A1,A3,C,D,F1,G
CRFO1, CRF02
CRFO6, CRF10
CRF16, CRF22

URF_A1C, URF_UC

A1,C
A1,C,G,CRF02, URF_02A3, URF_BG
C
Number of Samples
Non-B  Total
I None None
I  None 2-52
1-9 2-78
1-16 108-284

EE o 315-2570

Geographic distribution of non-B subtypes. Samples were received from 43 states, 32 of which included non-B subtype samples. The non-B subtypes are
listed for each state. The colors indicate the total number of samples received and the number of non-B samples received from each state.



Roche Amplicor HIV-1 PCR (v1.0)
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COBAS Amplicor HIV-1 PCR (v1.5)

O UltraSensitive - 2,500 c/mL
¢ Standard - 2,500 c/mL

HIV-1 RNA copies/mL

A B C D E F |G

COBAS AMPLICOR HIV-1 MONITOR Test, v1.5 Result

# St Vincent’s Centre  °4
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Multiplex assays



Multiplex PCR Configurations

o Liver
Organ system specific
ey N
Age of patient
7 — *

Symptom specific p—

| b {

Epidemiological characteristics of pathogens

Syndrome specific — Screening

Rawlinson W ViM 2009



VDLO1

DNA agents
Toxoplasma gondii
HSV-1 and -2

CMV

Parvovirus
Varicella-zoster virus

VDL STI

U. parvum

U. urealyticum
M. hominis

M. Genitalum

VDL STI

C. trachomatis
T. vaginalis

T. pallidum
GBS

VDLOS

Common pathogens
HSV-1 and -2

CMV
Varicella-zoster virus
Epstein-Barr virus
Enterovirus

VDL STI
HSV-1
HSV-2
VZV

Rawlinson W ViM 2009



Multiplex PCR

Detection of VZV in genital specimens using a mulliplex PCR 209

Fgure 1 Products seen by gel electropharasis fallowing two rounds of the multiplex herpesvirus PCR. The material in lanas 1-15 was derived
from genital swaks. Specimens in lanes 1,7, 10, 12, and 14 contain H3V-2 DNA. Lanes 2 and 5 contain HSV-1 DNA; lanes 4, 11, and 13

are positive for VIV DNA; lanes 3, &, B, 2, and 15 are negative. Molacular weight markers with representative weights (in base Fuirs] are
shown in the extreme left lane. Megative [Meg), HSV-2, CMV, and VZY controls are shown in the right hand lanes. The position of the internal

control (IC) band is indicated.

Birch CJ etal Sex Transm Infect 2003;79:298-300
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AusDiagnostics

Predictive medicne B BB D@ B B

Multiplexed Tandem-PCR
Nested PCR gives high specificity
i Multiplex 96 genes — m—)
) Multiplex Step 1 PCR . .
: for15 or 20 cycles
g =
ia r

400 RPM A

Dilute Step1 reaction mix

into Gene-Disc
Mucleic Acid Research 33, e180(2005)

sty AL sDiagnostics.com



Liquid handling robot automates Easy-
Plex assay




plex robot deck

Easy




Influenza 4
®Pan-influenza A
®Pan-influenza B
®“Swine flu”
O SPIKE
Influenza 6
®H1 haemagglutinin
®H3 haemagglutinin
®Pan-influenza A
®Pan-influenza B
®“Swine flu”
O SPIKE
Bordetella

015481

®pertactin

®SPIKE

AusDiagnostics - Respiratory pathogens

Respiratory pathogens 12

Pan-influenza A
Pan-influenza B
“Swine flu”
Respiratory
Syncytial Virus
RV/EV
Parainfluenza 1
Parainfluenza 2
Parainfluenza 3
Adenovirus
hMPV
B.pertussis
SPIKE

Atypical pneumonia

M.pneumoniae
Pan-Chlamydia
Chlamydia pneumoniae
Chlamydia psittaci
hCV-229E

hCV-OC43

Legionella longbeachae
Legionella pneumoniae
Pneumocystis pneumoniae
Haemophilus influenzae
Bordetella pertussis
SPIKE



Sydney influenza 2009 (swine flu)

Sample ID: 091632076 << | [ozes > | >> |
Mo, |C|Sample | Gene | Call | Wormalized E xpr.
25 091632076 Ha-H1
26 [ 091632076 Ha-H3
27 091632076 Pan-MF-2& Present 43
2z | 091632076 Pan-IMF-B
29 B 091632076 Swine flu Fresent 35
a0 . 031632076 SPIEE Present 10000
Cycling Curves Melt Curves
100
10
o G0
c
5
PE] L
Ig 40 =3
T
20
i ]
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Disease profiling



Disease profiling

Single  Multiple
infection infections

HPV Genotyping tests have proven to be a reliable method for

Fhe idfantification of HPV genotypes and multiple HPV Ié I-Déﬁ E o
infections. Coriet ot
HPV types identified by INNO-LiPA HPV Genotyping Extra: _ . ?':’I:'i::'r::;
High risk: 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 68, 73, 82 :

Probable high risk: 26, 53, 66 q ;

Low risk: 6, 11, 40, 43, 44, 54, 70 @’; I:]'? ”
Additional types: 69, 71, 74

Fontaine V et al. J Clin Microbiol. 2007;45:928-34
Safaeian M et al. J Clin Microbiol. 2007;45:1447-54

SN 4 St Vincent’s Centre
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Disease profiling — Linear array / Lirk® Probe E—beridization

A Alkaline

phosphatase Substrate

Purple precipitate

Streptavidin

Biotin

Amplified target
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MUTATIONS IN THE PROTEASE GENE ASSOCIATED WITH RESISTANCE TO PROTEASE INHIBITORSr4
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MUTATIONS IN THE ENVELOPE GENE ASSOCIATED WITH RESISTANCE TO ENTRY INHIBITORS

G I VOag NN

Enfuvirtide® 3537383040 443
DVARH TED
5 M

E

Maraviroc! See User Note

MUTATIONS IN THE INTEGRASE GENE ASSOCIATED WITH RESISTANCE TO INTEGRASE INHIBITORS

¥ a N
Raltegravir: 143 148 155

R H H

H 4

C R

IAS December 2009 Resistance Mutations Update Volume 17 Issue 5 December 2009



Breakthrough of resistance

Drug concentration
in blood

Changes of drug concentration
in blood during medication

o .
,m;::
- -
I} ‘_“iﬁ} e {_: 13'_.? ’.‘w} » %

3 W Failed to take Time

medication

», v v

T ----- Regular medication L il HIV

----- Lower limit of effective - - Resistant HIV
drug concentration in blood

@ #® St Vincent’s Centre
| _7_:""\' for Applied Medical Research

@



DNA sequencing

e
Analyzed Data
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Resistance
Analysis
Detalls

12

ANALYZED SEQUENCE REGION CLADE PATIENT ID VIRCO ID
PR1-99 RT 1 - 400 C PAT-ID ZAF00081
. : . . i - . Patient Sample [ maximal virologi -
o o v e oy | W Gt ey | TS| et A
o i b 07 g H :
. 8  DRUGS 0.3 [ W 100 200 FC. = con;‘?ggnce CEO C(2:0 BCO
_— L) [ @ ! limits) ;

Zidovudine i AT 8. (7.5-10.1) 1.5 | 11.4
Lamivudine 3TC cCNORNEI RV RIN 1.2 | 4.6 | 2.1
Didanosine ddi | 3.4 EREENIM 0.9 | 2.6
Stavudine d4T [ 1.0 | 2.3
Abacavir ABC | 7.2 (Wo&IM 0.9 3.5
Emtricitabine FTC 37.6 (34.7-40.7) 3.1
Tenofovir DF TDF 1.0 | 2.3
Nevirapine i NVP R 1129 (94.3-135.3)
Efavirenz EFV n 453.3 (382.3-537.6)
Etravirine ETR t | 7.4 (5895 |16 27632
Indinavir/r i IDV/r 19.5 (16.8-22.7) | 2.3 | 27.2
Nelfinavir i NFV [ SN NIIN 1.2 | 9.4 | 2.2
Saquinavir/r sQv/r | 48.5 (43.1-54.6) EEREWIX
Fosamprenavir/r FPV/r | CY N RNl E N 1.5 | 19.5
Lopinavir/r i LPV/r 6.1 | 51.2
Atazanavir/r §ATV/r | 77.5 (66.4-90.6) IEEEYR
Tipranavir/r TPV/r ||:| 1.7 (1.5-1.9) 1.5 | 7.0
(Darunavir/r DRV/r o 9.0 (7.9-10.3) | 10.0 [106.9 )

All Mutations Detected (HXB2 Reference Sequence)

PR: 3l, 10F, 15V, 191, 20R, 361, 37N, 43T, 46l, 54L, 63P, 69K, 71V, 74P, 82A, 84V, 90M, 93L
223Q, 245Q, 277K, 291D, 2921, 293V, 334D, 335D, 356K, 357R, 359T, 376A, 377L, 390R, 400A

Additional Clinical Notes

Note 1

RT: 35L, 39E, 41L, 44D, 67N, 74V, 98G, 101H, 1111, 122P, 1585, 173T, 174K, 177E, 181C, 184V, 190A, 200A, 203K, 207E, 208Y, 210W, 211K, 214F, 215Y, 218E, 219R,

The CCOs for these drugs are based on treatment responses in select populations of treatment-experienced patients participating in Phase Il or Il
clinical trials of these new agents. The relevance of these CCOs for patients different from these study participants has not been evaluated. For
more information about the datasets used to calculate vircoTYPE HIV-1 clinical cut-offs, please refer to www.vircotype-references.com

J
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Point of Care NAT

*Vaccine acquired immunity vs true infection
*Acute infection

*Neonatal infection

*Access



POC Technology Pipeline

Near POC

=  Tabletop assays using finger-stick blood will be evaluated in clinical trials over
the next year (DAIDS can assist in evaluation)

Next generation POC

" Handheld microfluidic-based battery powered assays require an additional year
of development before clinical trials

ALL

SAMBA Wave80

I’ DAIDS- BAA

.—
2010 2013
Other
Potential (T
Products M
Thermal 14

Inverness [Quum Northwestern CDC Gradient BioHelix



Diagnostics for the Real World:
SAMBA Device and Point of Care Machine

Simple technoloqgy

= Sample preparation module in development
= Cartridge with breakable seals

" [|sothermal NA amplification ~1 hr

" Dipstick-based visual detection

SAMBA (Simple AMplification BAsed
nucleic acid test) machine

Rear view

Lee et al. J. Infect. Dis., April supplement 2010



WAVE 80 Biosciences

L. Mazzola: Poster #40

= Flexible
instrument design

= | uminescent

= Continuous-flow
microfluidics

signal amplifying
probe complex ——

= Onboard lyophilized high-specificity readout
reagents label probe = Robust operation
= No fluid exchange viral RNA target —» ./ | = | ow maintenance

= Disposable capture probe -

= Finger-stick sampling

= |_icensed microchip
and assay technology

= Wave 80 proprietary IP

= Highly sensitive signal amplification

= No risk of amplifying non-targeted RNA
= No temperature or stability issues

wavelk o "



Flow-Through Real-Time PCR

&

60 °C

935 °C

Normalized fluorescence intensi
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MRSA Titration
. 'SR 24
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. ad |

| +10,000 copies ..*_.-' R
m 1,000 copies * = a® " X
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Cycle number

Hua et al., Analytical Chemistry, 2010
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Cepheid GeneXpert® System

P—

< |
Sample in. Answer out.™

Cepheid

§ St Vincent’s Centre
for Applied Medical Research




GeneXpert Cartridge

—

< |

gy Sample in. Answer out.™ Large volume
Cepheid Small volume

chambers chambers

Syringe
Barrel

Filter capture/concentrator
for bacteria

Waste
chamber

PCR —
Tube

Solid Support-Active Site Liquid Handling

@ St Vincent’s Centre
y _"\' for Applied Medical Research
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gp120

HIV serology

« HIV-1/2 Ab/Ag 4t" gen EIA - reactive
« HIV-1/2 3 generation EIA - reactive
* HIV-1/2 rapid test (X2) — reactive

* HIV-1 western blot — POSITIVE

... p68
D W p55/51

gp41

p34

HIV direct detection

« HIV-1 p24 antigen — not detected

* HIV proviral DNA PCR - not detected
 HIV RNA (gag) — PCR - not detected

D e p24

) l p18

Z/T-AIH 2/1-4

B ©-hulgG




What next?

|

@ Follow up sample and detailed history! o

@ HIV serology testing strategies [
* Supplementary EIAs s

@ CD4 lymphocyte count | Bl
* 480 (normal) N &

@ HIV-2 serology -
* Negative to specific gp 36 antigens O_ﬁ‘

@ HIV RNA (pol) |
* Not detected by bDNA RNA test |

@ HIV culture - virus isolation =f P

« CD8 depleted, IL2 enriched, PHA stimulated R
PBMC co-culture

p26




Malaria ?7?

@ Subtype O (outlier) HIV-1
@ Unknown HIV-1 strain

Profound biological false
positive (BFP) HIV-1
serology

» Malaria, syphilis, hyper

IgG, immune stimulation,

» Issues in HIV-1 testing
strategies in malaria
endemic areas

Val 44 N 8

False-Positive Resulis of Enzyme Immunoassays for Human
Immunodeficiency Virus in Patients with Uncomplicated Malaria
Anne E. Gagagira,! Grant Doreey,” Moses R Kamya,' Diane H: |\f]|r Moses Kigguncdu,'

Philip 1. Rosenthal,” and Edwin D. Charlebois™

Dapartent of Medicine, Mokevere Ukiversity Medical Sclieol, Kampala, Ugarda,” ana Deprartrent of Medicing,
San Feancises General Hospital, Universing of California, San Franeiseo, California®

Received 20 Oetober 2005 Retumed for modificatinn 26 Janwary 2000/Accepled § Juae R0

Malaria may impact upen human mumunedeficiency virus { HIV) test resulis. We eveluated two HIV enzyme
immunoassazs (EIAZ) by testing 1,965 Upandons with molaria, We found poor positve predictive values (33%
and 76%), particularly with younger age. Combining EIAs diminated false positives bul missed 21% of trae
positives. Performance of FTV EIAs in malaria may be unsatisfactery.

EGiS-151AC: Falsc-positive HIV scrological tests in acuic malaria paticnts in Ethiopia. Pagc 1 of 1

15th International A|DS Conference

e Bangkok, Thailand - July 11-16, 2004

Selentisis and Health Cars Warkers
Commited 1o HIV/AIDS

--%;f? PRINT THIS

<2 ArTicLE

False-positive HIV serological tests in acute malaria patients in Ethiopia.
Int Conf AIDS 2004 Jul 11-16; 15:{absiract no. BIZ058)

Kessn D, Petros B, Mescle T, Tilohun T, Mokonnen T, Meless H, Wolday I¥
EMNRIL Adels Alaba, Sl

BACKGROUND: We were assessing the possible assoiation of mataria and HIV infections at Wonji Sugar Esiate,

METHODS; Maloria parasites were detected using light Midroscopy. Anti-HIV antibodies were tested using mapid tests, HIV spot and Determine HIV-
Seropositive results were confirmed by ELISA and Western Blot (WB).

RESULTS: 166 malaria patients were included in the study, Out of these 166 plasma samples 107 were =sted by Determine [IV=1/2 and 8 (7.5%0)
were HIV positives while 2 (1.9%0) give invalid resnlts. However, ont of these § seropositives, only 4 werz confirmed fo be HIV positives by both
ELISA and WE, while the ramaining 4 were HIW negative by ELISA but indeterminate by WB, Serostatus of the remaining 5% phsima smmples were
tested by HIW spot, and 3 (5.1%) were seropositives. However, all these three seropositive samples were continmed to be serapositive by hath SA
and WE. Furthermere, 56 plaswa samples, which had been xmmgnlnc by HIV spot, were further re-tesicd by Determine HIV-1/2 and 3 (5.4%) were
found to be HIV positives. However, out of these 3 HIV positives, 2 of them wers negative by ELISA and mdcterminate by WB, Jut one sample was
still positive by both ELISA anc WEB. Moreover, when 4 plasma samples, which were positive by Determine HIV-1/2, but negative by ELISA and
mdeterminate by WB were re-tested by Uni-Gold test, three of them were weak HIV positive but one was negative, Furthermore, when we re-iest 4
other sainples, which were poaitive by Determine HIV- 12, but negative by ELISA and indeterminate by WI, by PCR (which detzets ITIV-1 DNA), all
of them were sercnegatives.

[COM: While rapid TV tests Determine HIV-1/2 and Uni-Gold give filse positive, HIV spot gves falsc negatives durisg acut

CONCLUS I
B on the other hand giv ndeterminate alts. Thus, this siudy suzpests Determine HIV-1/2 and Uni-Ciold rapid tests should be

infections

=

mierpreie 1 gread cantion inmalaria endemic areas, Moreover, the application of a5 confirmatory test inmalaria endemic arcas sheuld alse be
&
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Cercopithecus mona — Mona monkey

St Vincent’s Centre
il for Applied Medical Research



Case 2

Blood donor -1D4373565

@ HIV-1/2 Ab/Ag 4t gen Architect duplicate: 275/277 S/CO
@ HIV-1/2 34 generation Ab : Positive

@ HIV-1 p24 Ag: Not detected

® WB: 18+24+34+9gp41+53+55+66+gp120+gp160+ (pos)
® HIV-1/HIV 2 differential cartridge test: HIV-1

@ Novartis HIV RNA pooled (n=16) not detected
@ Novartis HIV RNA single - S/CO 2.63 (low)
@ Roche HIV RNA - not detected




Case 3 - Patient History

@ 37 year old male

@ Born in Ghana, Africa

@ Malarial infection as an infant

@ Blood transfusion in ~1974

@ Migrated to UK as an infant

@ Multiple partners in UK and Australia

@ Asymptomatic and good health at diagnosis




Results - First Line Screening

ASSAY

SAMPLE ONE

SAMPLE TWO

Abbott Architect HIV
Ag/Ab Combo
Screen

Reactive

Reactive

Results - Second Line Confirmation

ASSAY

SAMPLE ONE

SAMPLE TWO

BioRad Genscreen
HIV 1/2 Assay

Reactive

Reactive

BioRad Genscreen
HIV-1 Ag Assay

Non Reactive

Non Reactive

+
" wy

# St Vincent’s Centre  °
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Results - Western Blot

gp160
gp120
p638
pPo5
P53
gp41-45
p40
p34
p24
p18

= gp160 +
gp120 -
p68 +

— P95 +/-
po3 -
gp41-45 |-
p40 -

- p34 +++
p24 -
p18 +/-

» N & St Vincent’s Centre 28
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Results — Second Line Confirmation

ASSAY SAMPLE ONE SAMPLE TWO
Roche Amplicor HIV-1 Borderline Positive N/A
DNA Test v. 1.5
Results — Supplementary
ASSAY SAMPLE ONE SAMPLE TWO

BioRad Multispot

HIV-1/HIV-2 Rapid
Test

HIV Undifferentiated (initial)
HIV-2 (1/100)

HIV Undifferentiated (initial)
HIV -2 (1/100)

Ji%;;.;jrji‘ St Vincent’s Centre  *8

f for Applied Medical Research : e




Results - Monitoring

ASSAY SAMPLE ONE SAMPLE TWO
Roche Amplicor HIV-1 N/A 2900 cpy/mL

RNA Testv. 1.5

Drug Resistance N/A Unable to determine
Genotype

CD4% N/A 3% (R.R. 30-57%)

SN @ St Vincent’s Centre 28
& } for Applied Medical Research




Serological diagnosis of HIV infection

- c
3rd Gen HIVY Ab ElAs P 4
'j'al;‘ {}r’;_,ch"
p24 Ag ."ILI E:!I-\. j-.""j'sl
i 7 T\1#tGen HIV Ab ElAs
l, *+—HIV p24 Ag
Fri L
T T T T T 1 T 1 ri
0 10 ] 2 A0 40 50 60 FO O B0 90 100 265
1st Gen. Ab Assay
3rd Gen. Ab Assay

p24 Ag Assay

4th Gen. AgiAb Assay
17 22 32

‘ Window: 3-5 days H ‘Sensitive’ Combo assays

Adapted from: Fiebig et af AIDS 2003; 17:1871

+
.
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DNA PCR

RNA PCR

p24 Ag EIA
3rd/4th gen ELISA
1st gen ELISA
Incidence EIA

IFHME EMEMAENE A

=]
(8]
(8]

LR L LELEL LRSS
mininininininis p40
| IR 1 I I O e p34
SEESSERSEEEN Y L L P ol ol p24
][] [ (| (| (| (| | e (e pl18

acute established

1wk 2wk 3wk 2mo 6mo 1yr 2yr 3yr [___] +8yr .
——
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HIV infection reasonably
excluded in non-breast fed infant

if negative in 2 or more >2 negative HIV Ab
21month and 24months tests (<1month apart)
14d Loss Ab/ neg DNA =
® - 6-12mo un-infected
1-2mo 3-6mo o >15-18mo
48h (] ®
® Infant still Ab+ at

12mo — retest 15-18mo

v v
A A
vV 4 N ™ \ 4
1 2 3 4 5 6 7 8 9 10 11 12 13| 14 | 15
S Months post partum .
Positive 48h gl
(likely intrauterine
Infection - early) HIV RNA/CD4 HIV Ab+_>1 8mo
Positive 14d HIV infection

(likely intrapartum
Infection - late)

? consider
cease ZDV px
aggressive ARV
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