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Abstract

HIV infection can be diagnosed by HIV nucleic acid amplification testing (NAT), which can
detect viral RNA in blood beginning at ~1-2 weeks after infection, while conventional HIV
antibody (Ab) tests may not turn positive until weeks later. Although acute (NAT+, HIV Ab-)
HIV infections have high public health priority, NAT on individual samples is too labor intensive
and non-specific to be used routinely. Preliminary work through our Screening & Tracing Active
Transmission Program has shown NAT to be feasible for use in routine testing if Ab -
specimens are pooled for initial NAT screening. Following initial testing, NAT (by NucliSens
HIV-1 Qual; Biomerieux, Durham, NC) is performed first on pools, with only specimens from
NAT+ pools individually tested. Ab-/NAT+ clients are notified and confirmatory testing
performed. Though manual pooling was initially used, a Biomek FX method was later
employed. Overall, in testing 80,143 routine HIV testing sera, 18/566 (3.2%) detectable HIV
infections were true acute infections that were initially Ab-/NAT+ but later confirmed by Ab
seroconversion. NAT with manual pooling (22,315 samples) yielded 2 false positive results and
6 true positives for acute infections (positive predictive value, 0.75 (95% CI: 0.35, 0.97);
specificity 0.9999 (0.9997, 1.00). NAT with Biomek FX automation (57,828 samples) yielded 0
false positive results and 12 true positives for acute infections (PPV, 1.00 (one-sided 97.5%
Cl: 0.74, 1.00); specificity >0.9999 (>0.9999->0.9999 or one-sided 97.5% CI: >0.9999,

1.0000). These data suggest that automation can make NAT of routine HIV testing sera
efficient and extremely accurate.

Request for Automation

Manual Process Viral loads at initial detection

e Collaboration between Beckman Coulter, UNC-
Chapel Hill Center for AIDS Research, and NC
State Lab of Public Health

e Test all patient sera for HIV using standard ELISA
median
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e Remove HIV Ab+ sera

e Manual method for detecting Acute HIV running

e Pool rest of samples in 2 stage scheme, 200 ul ,
in lab
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e Involved pooling ~500 human serum samples/day e Wanted to use Biomek FX to pool serum samples

e Perform 2 stage resolution testing of pools and Established HIV+ Acutely HIV +
samples with HIV Nucleic Acid Testing (NAT) (Nn=606) (n=21)

Equipment

Introduction Results: Case ldentification

e Single Arm Biomek FX, Span 8 pod, disposable 12 months of testing

barrier tips N=110,123 testlng clients
765 (0.7%) HIV Ab+
23 (0.02%) with confirmed acute HIV
) Tube Racks — All acutes from HIV Testing Sites, STD Clinics, Jails
— None in FP, prenatal/OB, TB, hospital
All but 2 notified, counseled, in care
22 started on antiretroviral therapy
— 12 in clinical trials

One 24-wks-pregnant woman identified in jail: placed on
ART; infant HIV -
39 partners were named to DIS

— 33 at-risk partners were counseled

— 20 partners were successfully tested

11 likely source patients identified including probable “core
transmitters” associated with multiple other cases
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e Why detection of Acute HIV 1s important:

eDetects earliest infections, allowing prevention
of secondary transmission (causes 48% of

spread) e Work list methods
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e Timely interviews or contact investigation for
transmission are possible Collapse each row of 12 samples to one “A” pool
Positions A11 and A12 empty in each rack (controls)

One rack of 94 to 8 “A” pools of 10-12 samples

Acute HIV Infection: Timeline
Fiebig et al, AIDS 2003

Lab Performance

* NucliSens RNA detection: 1,771-34,788,030
copies/ml (100-fold dilution)

« Lab costs: US$ 1 per specimen

* False positives:
— 2 out of 22,315 with manual pooling
— 0 out of 87,808 with robotic pooling
— Specificity >0.9999, PPV 1.0000 (0.74, 1.00)
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HIV ELISA or RT
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Weeks Since Infection Collapse each column of 8 “A” pools of 10-12

Into one “B” pool of 94 samples

Conclusions
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The Blood Bank Model:

2-Stage Resolution Testing
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Combining Ab + RNA testing

* Individual specimens screened for HIV
Abs using standard methods

« Ab negative specimens pooled for testing
for HIV RNA

Individual
testing on 10-
12 specimens

8 “A” pools of
10-12

20 Screening screened

“B” Pools
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2.14,26,38,50,62,74.86
315,27 39,51 53,7587
3.15,27.39,91 63,7087
4.16,25,40,52, 64,756,838
4.16.25.40,52.64,76.83
5.17.29.41,53,65,77 .89
5.17.23,41,53,65,77 83
B.18,30,42,54,66,75,30
b.18,30.42,54.66,75.90
7.13,31,43.55,67 79 91
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4 racks: ~376 samples
run time=1hr

*Biomek FX™ is for Research Use Only, not be used for diagnostic testing

e Laboratory personal would much rather use
instrument to pool ~500 samples/day than do it
manually

e Robotic Pooling eliminated false positives

e Pooling serum samples allowed for accurate acute
HIV detection

e Dectection of Acute HIV disease is cost effective
~$1/specimen




