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Abstract

Seroconversion is the evolution of plasma markers of infection following
pathogen exposure. Plasma collection (for fractionation into immune
globulins, etc) gives rise to unique circumstances that allow the
identification of serial samples cdlected at short intervals from a recently
infected donor:

*Plasma can be donated by plasmapheresis twice a week.
*Plasmapheresis collections are 600-880 ml.

*Every unit collected is tested for anti-HIV-1/2, anti-HCV, and HBsAg;
most are tested for HIV, HBY and HCY nucleic acid.

*Nucleic acid tests are performed on pools of 24-512 units.

*Donors who test positive for HIV or HCV are permanently deferred from
donation.

¢ Jnits with a positive test result, and previous units from the same donor,
are removed from the fractionation supply.

HIVY Seroconversion Panels (SCP) were first identified in 1987. A data
sheet comparing most test methods then available was developed, and
SCP were made available to researchers worldwide. New information on
viral dynamics and human immune response in very early infection has
resulted from study of more than 100 SCP for HIV alone, but new SCP are
becoming rare. Results from 7 new SCP, 3 collected in 2006, will be
presented.
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Materials

Serial plasma donations were acquired from a plasma collection company
after the donor tested positive for HIV and was permanently deferred from
futher donation. Seven series consisting of 6-10 bleeds, each with ~800
ml volume, were assembled for characterization. Table 1 lists some
attributes of each panel.

Results

HIV seroconversion during regular plasma donation is a relatively rare

event. Seven such series collected over 9 years will add to the
approximately 80 series currently available for study and use in test
method development. Observations from these series include:

BHIV RNA rising to peak at 30 million copies over 7 days in one panel
(PRB960), and to a peak 2 orders of magnitude lower over 12 days in
another (PRB965) (See Figure 2.)

BHIV antibody appearing 7 days after 1st RNA detection in one series
(PRB963), and 13 days in another (PREB966)

BHIV antigen appearing quite consistently when HIV RNA reaches 1E+45
copies/mi

E0ne series (PRB960) where HIV antigen is not detected by one
HIVAg/Ab test that is consistent with five other methods in all other series

®0One series (PRBY964) where HIV antibody appears almost simultaneously
with HIV antigen, rather than 4 to 7 days later

"Two series (PRB965 and PRB966) that illustrate differing sensitivities
among HIVAg/iAb combination methods, and that these methods can
produce a negative result (s/co<1.0) when HIVAg levels decrease rapidly
as anti-HIV levels rise
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Introduction

The first seroconversion panels were developed in 1986, after testing to
screen blood donations for HIV began (anti-HIY, 3/85). As test methods
for HIV p24 antigen (HIVVAg, 1996), HIV Ag/fAb (1998) and HIV RNA (1999)
became available, we learned that HIV infections develop with a specific
pattern of marker evolution (Figure 1).

In a typical HIV seroconversion profile, HIV RNA becomes detectable first
using amplification methods, rises rapidly, then begins to fall neardy as
rapidly as the immune response begins, and seltles at a plateau level
prognostic for disease progression in the absence of treatment. HIVAg
becomes detectable with current methods when HIYY RNA reaches about
1E+5, follows the time course of HIVY RNA rise and fall, and becomes
undetectable when anti-HIVY appears. Anti-HIV becomes detectable 7-14
days after HIWV RNA is first detected by screening methods.

This average picture can mask much variation based on the strain of the
infecting virus, the immune system of the person infected, the test
methods’ sensitivity and specificity, and the interactions among all of these.
Characterization to date of seven newly-developed HIVY seroconversions
collected in 1997, 2000, and 2006 illustrates some of this variation.

Methods

Characterization to date has included testing with commercially available
methods for HIVY RNA (2 methods), HIY antigen EIA (4), anti-HIV 1/2 EIA
(9), combination HVAg/Ab EIA (6), and anti-HIY Western blot (1). Test
method names and product numbers are available on data sheets for each
panel at. www.seracare.com/bbidx/hiv_panels.him.

Table 2 lists examples from panel data sheets for PRB960, 964, 965 and
966. Additional characterization is planned to acquire genotype, drug
resistance mutation patterns and CCRS5 tropism for each panel, as well as
data from other test methods for RNA, HIVAg and anti-HIV.

Conclusions

®Each new seroconversion found can add to our understanding of early
HIV infection and of comparative test method sensitivity.

®These seroconversion panels confirm previous findings of an average
initial RNA ramp up rate of just over 2 doublings per day, or 10 fold
increase in viral load every other day, until a peak is reached and a
decrease begins.

®Monitoring test methods with newly identified seroconversions provides
manufacturers and users with important information on the performance of
their assays, when continuing virus mutation, individual immune responses
and new drug therapies can impact that performance.

ESeroconversion panels for HIV and other infectious diseases represent a

unique resource for evaluating test sensitivity and specificity for markers of
these diseases.
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HIV Seroconversion Panels

Tools to Study Evolving Infection

j | L ] ol F i B ) =
_— N . B 5 [
R FE R S B Y PR e e B e e B e e, [ g wi | : NS pw
1 [ . o
- - . § L ¥4 a B g LTI Fs1 -] J i
wmse Bimt N Salr B S | R RE" K W RN %y S "N e T EAL" R A RYR" "2 R E0E A RL"RRTRY b : 10 B=

4 =
b " | - = o pr

xxxxx
el gy,

H=T=2a s =11 : fagal=1 €=-11% N b
[ Bl [ M W = P Y B SS &

Results

Table 1. Properties of newly developed HIV Seroconversion Panels: + indicates that the series
has members positive for the indicated marker; — indicates that the marker does not become positive in

that series; +/—indicates some members of the series are borderling or low positive for the marker.
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Table 2. Excerpts from data sheets for four HIV seroconversions. Go towww.seracare.com/bbidx/hiv_panels.him and click on the panel number to see the entire daa sheet.

HIV RNA HIVAg HIV Antigen/Antibody Combination Tests HIV Antibody Tests
banel Member # E:avs — Roche Roche Abbott Abbott Abbott Dade Behring Roche Abbott | Murex Abbott Abbott SIEMENS Abbott | Murex

stRlesd Cobas Ampliprep- Elecsys HIW ARCHITECT HIV AxSYMHIV Agiib Priam HIV Enzygnost HIY Elecsys I_-Il'ul' HIV Pfgm._h Abbott Prism HIV Abbott AxSTM Advia Centaur HIV Murex HIV 1.2.0

Tagman Ag Agiib Combo Combo Agiabh Combo integral I Combi Combination O plus HIV 1/2 g0 enhanced (EHIV)
copies/ml sico sico sfco s/co s/ico s/co sico sico sico sico s/co

PRB960-01 0 ELD 0.35 0.12 0.52 0.08 0.05 0.26 0.25 0.32 0.47 0.10 0.26
PRB960-02 EBLD 0.33 0.09 0.52 0.08 0.05 0.23 0.24 0.31 0.44 0.05 0.23
PRB960-03 7 BLD 0.38 0.09 0.49 0.07 0.08 0.23 0.25 0.35 0.45 0.07 0.23
PRB960-04 11 BLD 0.33 0.11 0.48 0.09 0.09 0.22 0.29 0.31 0.44 0.05 0.22
PRB960-05 14 BLD 0.32 0.11 0.65 0.07 0.05 0.1 0.26 0.32 0.71 0.09 0.22
PRB960-06 18 BLD 0.34 0.12 0.54 0.08 0.08 0.26 0.29 0.35 0.46 < 0.05 0.23
PRB960-07 21 2E¥2 0.30 0.1 0.49 0.09 0.06 0.23 0.25 0.39 0.42 0.09 0.25
PRBS60-08" 28 IE7 512.30 461.68 40.22 131.77 0.25 69.54 >max 0.30 0.40 0.11 0.26
PRB960-09 30 TE¥b 604.00 556.73 43.45 159.62 0.31 90.52 17.87 0.35 0.47 0.12 0.28
PRB964-01 0 BLD 0.27 0.10 0.41 0.06 0.05 0.29 0.28 0.25 0.48 0.09 0.27
PRB964-02 3 BLD 0.29 0.11 0.43 0.06 0.05 0.33 0.27 0.23 0.42 0.09 0.26
PRB964-03 10 BLD 0.27 0.16 0.42 0.06 0.06 0.28 0.28 0.29 0.42 0.12 0.23
PRB964-04 15 2E+3 0.25 0.14 0.42 0.07 0.06 0.27 0.29 0.27 0.40 0.15 0.23
PREB964-05 17 2E+4 0.42 0.43 0.46 0.17 0.15 0.30 0.38 0.29 0.44 < 0.05 0.23
PRB964-06 22 TEr4 0.63 1.05 0.88 0.73 0.43 0.88 1.30 0.67 0.76 0.90 0.46
PRB965-01 3IE3 0.27 0.22 0.43 0.09 0.07 0.25 0.28 0.23 0.47 0.06 0.25
PRB965-02 2E+5 1.58 2.75 0.72 1.04 0.07 0.34 1.26 0.24 0.43 0.12 0.29
PRB965-03 4E+5 2.1 3.82 0.77 1.39 0.06 0.37 1.74 0.30 0.47 0.70 0.38
PRB965-04 12 IES 3.01 15.64 14.29 5.99 6.61 33.57 15.78 20.29 10.94 = 50 13.37
PREB965-05 14 2E+5 1.65 22.42 17.14 8.52 13.20 131.40 16.17 31.49 14.90 > 50 13.25
PRB965-06 21 1E+5 0.68 18.78 12.45 8.77 10.31 186.40 15.57 26.52 12.09 = 50 13.38
PRB966-01* 0 BLD 0.24 0.14 0.39 0.05 0.05 0.28 0.29 0.26 0.43 0.31 0.25
PRB966-02 2 BLD 0.23 0.18 0.43 0.06 0.05 0.27 0.30 0.25 0.41 0.27 0.24
PRB966-03 20 BLD 0.24 0.16 0.45 0.08 0.05 0.29 0.28 0.26 0.41 0.08 0.25
PRB966-04 22 BLD 0.23 0.13 0.42 0.06 0.05 0.29 0.27 0.26 0.44 0.09 0.29
PRB966-05 30 BLD 0.26 0.21 0.39 0.08 0.05 0.28 0.27 0.27 0.42 0.21 0.30
PRB966-06 35 4E+2 0.24 0.18 0.43 0.07 0.05 0.28 0.27 0.27 0.43 0.07 0.28
PRB966-07 37 4E+3 0.29 0.30 0.42 0.07 0.06 0.26 0.30 0.29 0.46 0.09 0.27
PRB966-08 e 3EFS 2.57 2.10 1.03 1.10 1.93 0.56 1.90 0.50 0.69 0.87 0.71
PRB966-09 48 1E+5 0.78 2.10 2.50 1.36 0.75 2.03 4.02 5.23 3.28 7.95 4.28
PREB966-10 51 1E+5 1.31 9.62 12.40 3.50 3.99 89.63 15.35 26.00 15.62 => 50 12.77

BLD = below limit of detection *PRB960-08: HIV RHA was quantitated on diluion using the Roche HIV-1 Amplicor v.1.5. *Panel PRB966 was tested with the Roche HIV-1 Amplicor v.1.5. {PRB960 test results were repeated in two laboratories.




