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Abstract (Revised)

Objectives

Development and preliminary evaluation of a completely
automated panel of Cytomegalovirus (CMV) IgG, IgM and IgG
avidity assays that are linked by a user-editable automated reflex
algorithm.

Methods

The three CMV assays for the ARCHITECT instrument are two-
step immunoassays utilizing CMV virus lysate-coated
paramagnetic microparticles for the capture of human anti-CMV
antibodies. The CMV IgM assay contains both viral lysate and the
recombinant protein CKS-pp150, pp52 (UL32, UL44) coated
onto paramagnetic particles. An acridinium-labeled monoclonal
antibody directed against human IgG or IgM was utilized for
human anti-CMV antibody detection. The CMV IgG avidity test
requires dilution of the patient sample based upon the CMV IgG
antibody titer. A user-editable automated reflex algorithm has
been developed that orders the CMV-IgM assay and the CMV IgG
avidity assay when the sample fulfills predefined criteria. In the
first part of the study the performance of the ARCHITECT CMV
lgG and IgM assays was compared to the Abbott AXSYM CMV
assays by testing patient samples from pregnant women, blood
donors, transplant recipients and seroconversion panels. Samples
with discrepant results were tested on two additional CMV IgG or
CMV IgM assays and resolved with the consensus. The
performance of the ARCHITECT CMV IgG avidity assay was
evaluated by comparison to the Radim CMV IgG Avidity assay
and clinical information. In the second part of the study, patient
samples from blood donors, hospitalized patients and pregnant
women were tested with the panel of ARCHITECT CMV IgG, IgM
and IgG avidity assays using an automated reflex algorithm,
whereby the instrument automatically orders the CMV IgM test if
the CMV IgG test result is positive and the CMV IgG avidity test if
both the CMV IgG and IgM test results are positive.

Results

In the first part of the study, the ARCHITECT CMV IgG assay had
a resolved relative sensitivity of 100% and a resolved relative
specificity of 99.5% when compared to AxXSYM CMV IgG. The
resolved specificity of the CMV IgM assay was 99.0%. The
ARCHITECT CMV IgG avidity assay using “AVicomp” technology
displayed 99.6% clinical specificity on CMV immune blood donors
and pregnant women. The clinical sensitivity of the avidity assay
was 97% on seroconversion panels. The clinical sensitivity and
specificity of the ARCHITECT CMV IgG avidity were superior to
the reference avidity assay. In the second part of the study, 1,249
samples from blood donors, pregnant women and hospitalized
patients were tested by the CMV IgG assay. Of these, 583
samples (46.7%) were CMV IgG positive and were reflex tested
by the CMV IgM assay. Of these, 37 were both CMV-IgG and
CMV-IgM positive and were reflex tested by the CMV IgG avidity
assay. Three of these samples contained low avidity IgG.

Conclusion

The performance of the ARCHITECT CMV IgG avidity assay was
superior to the Radim CMV IgG assay. The ARCHITECT instrument
offers complete automation of the CMV panel including avidity
with the reflex test option available on the i2000sz and i1000*
instruments. Three automated CMV testing algorithms have been
developed for the CMV Panel on the ARCHITECT instrument that
can be edited by the user, thus allowing adaptation of the retest
rules to specific requirements of the laboratory.

Introduction

Human Cytomegalovirus (CMV) is a herpesvirus that commonly
infects the human population. CMV is the most common
congenital infection, occurring in approximately 1% of all live
births. Intrauterine transmission of primary CMV infection,
especially during the first trimester, is the second leading cause of
mental retardation after Down’s syndrome. Since CMV IgM
antibodies can be produced during primary and non-primary CMV
infections, CMV IgG avidity tests have been found useful at the

* In development — not available for sale

diagnostic level to discriminate between primary and non-primary
CMV infections in pregnant women with CMV IgM positive
serology.

The objective of this study was to evaluate a complete fully-
automated CMV serology panel (CMV IgG, CMV IgM, CMV IgG
avidity) that was developed on the Abbott ARCHITECT
instrument.



Methods and Procedures

Typical Time Course of CMV Seroconversion
in Immunocompetent Individuals

ARCHITECT CMV IgG Assay

¢ |gG antibody of high avidity is detected in subjects with non-primary
CMV infection.

¢ The maturation of antibody avidity over time can be used at the diagnostic
level to discriminate between primary and non-primary infection.

* Avidity testing should be performed in pregnant women early in gestation
(i.e., within the first trimester), as a high avidity result later in gestation
cannot rule out a primary infection earlier in gestation when low avidity IgG
may have been present.
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Calculation of the ARCHITECT CMV IgG Avidity Index (Al)

Y = High avidity IgG

%AI:WOO*[

Signal With Liquid Phase Antigen | o
Signal Without Liquid Phase Antigen

No further High risk of Retrospectively screen
testing required transmission 1st trimester bloods
Maternal viremia l@ High risk of ¢ G- M-and
assessment € transmission G- M+
— Urine PCR/viral isolation
- Blood PCR <
Possible Nonprimary
additional infection — Low G+ M-
i risk of
Fetal wellbeing testing transmission
assessment
- Ultrasound <4
~MRI . High risk of d G+ M+
transmission low avidity
A
Invasive testing
- Amnio.cerjntesis No further G+ M+
- Quantitative PCR testing high avidity
"Munro, S.C., et al. (2005) J. Clin. Microbiol. 43: 4713-4718.




ARCHITECT CMV IgG
Resolved Relative Sensitivity and Specificity

o o . Consensus After Resolution
Samples from blood donors, pregnant women, transplant recipients, and hospitalized patients (n = 1,153)
Positive Negative Total
Positive 606 3 609
ARCHITECT CMV lgG "
Negative 0 544 544
Total 606 547 1153
Resolved Relative Sensitivity: 606/606 = 100% Resolved Relative Specificity: 544/547 = 99.5%
ARCHITECT CMV IgM Resolved Relative Specificity
Samples from blood donors and pregnant women Consensus After Resolution
(n=706) Positive Negative Total
Positive 3 7 10
ARCHITECT CMV IgM -
Negative 0 696 696
Total 3 703 706
Resolved Relative Specificity: 696/703 = 99.0%
ARCHITECT and Radim CMV IgG Avidity Clinical Sensitivity
Samples within 4 months CMV post-seroconversion Radim CMV 1gG Avidity
(n=72) Low Equivocal High
. Low 59 8 3
ARCHITECT CMV IgG Avidity
Grayzone 0 0
High 1 1
ARCHITECT Clinical Sensitivity: 70/72 = 97.2%**  Radim Clinical Sensitivity: 59/63 = 93.7%**
** Equivocal results excluded from calculation
ARCHITECT and Radim CMV IgG Avidity Clinical Specificity
Samples from CMV immune blood donors and pregnant women, prescreened CMV IgG+ IgM- Radim CMV IgG Avidity
(n'=256) Low Equivocal High
- Low 1 0 0
ARCHITECT CMV IgG Avidity
Grayzone 0 0 4
High 1 0 250
ARCHITECT Clinical Specificity: 251/252 = 99.6%**  Radim Clinical Specificity: 254/256 = 99.2%**
** Equivocal results excluded from calculation

Three Different Automated CMV Testing Algorithms Have Been Developed for the ARCHITECT Instrument
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Results (cont.)

CMV Seroconversion Panels

Sample Testing Using One of the

Architect | AxsYM | Vidascmv | B0 | architect | mxomy | mwsym | | ATCHCt | gapyy cyy CMV Algorithms Developed
cMvigs | cvigs | g6 | E"YINOSt | euvigm | agm | cwvigm | | CMVIO8 | o avidity f
CMV IgG Avidity or the ARCHITECT Instrument
Cutoff GAUWML | 15AU/ML | 6AUML | 0.200 1.00 0.60 050 50% 35%
Grayzone to: N/A NA | 4AumL | 0100 0.85 050 0.40 60% 45%
Panel Days | Months CMV IgG CMV IgM CMV IgG Avidity Perform CMV n=1,249
1 0.0 7.3 25.7 <6 0.034 1.65 119 0.31 10% nt. IgG test (100%)
4 0.1 27 549 6.0 0.087 4.29 3.09 1.20 2% %
8 03 51.8 112.2 12.0 nt 442 3.66 2,64 8% 4%
51 17 747 162.5 310 0.448 1.40 1.21 0.78 20% 29%
55 18 756 167.3 33.0 0.466 1.32 0.97 0.80 20% 31%
- 59 1.9 72.1 175.8 340 0.479 142 0.87 0.87 28% 31% ( Report Result )
g 65 2.1 67.7 166.7 310 0.444 1.20 0.67 0.80 28% 31%
< 67 2.2 69.8 178.0 29.0 0.407 1.19 0.65 0.79 31% 26% n= 6536
E [z [ 24 645 | 1707 | 250 | 0371 12| 056 | 075 3% | 33% (63.3%) Perform CMV | n = 583
74 24 66.2 171.0 25.0 0.489 1.10 0.52 0.74 41% 34% IgM test (46.7%)
79 26 62.9 156.4 23.0 0.503 111 053 0.81 39% 45%
84 28 72.4 183.6 25.0 0.438 1.11 0.52 0.87 41% 41%
38 2.9 78.3 185.8 26.0 0.319 113 0.52 1.00 41% 43%
95 31 68.7 1705 220 0.428 1.0 0.46 0.88 46% 47%
99 32 71.0 169.2 23.0 0.406 1.03 0.52 0.91 44% 39%
Report Result
- - n=>54
Architect | AXSYM | Vidas E::;;:“fst Architect | IMx | Vidas | AxSYM ‘(‘;ﬁ""'lgg cw:z'ﬁ Vidas CMV (43? (y?) Yes
CMV g6 | CMVIgG | oMV Ig6 | “outet | | MV Igh | GV Ight | owv-t | owvigh | | Sl | SR | g6 Aidit
Cutoff 6AWmL | 15 AU/mL | 6 Au/mL | 0.200 100 | 060 | 0% | o050 50% 35% 20% Perform CMV | n = 37
Grayzone to: NA | NA |4AumL| 0100 085 | 050 | 070 | 040 60% 5% 80% IgG avidity test | (3.0%)
Panel | Days | Months CMV IgG CMV IgM CMV IgG Avidity
1 0.0 1.0 24 <6 | 0028 020 | 014 | nt | 019
5 | 02 1.0 13 <6 | 0021 018 | 011 | nt | 015 Report Results
[ 0.3 1.1 2.0 <6 0.018 0.00 0.13 nt. 0.16 not not
12 | 04 10 | 16 | <6 | 0023 025 | 011 | nt | of6 | |detectable | detectable | 1o n =3 low avidity
because | because |detectable (0.2%)
15 | 05 038 11 <6 | 0044 019 | 011 | nt | 015 CMV-gG | CWv-ige | because
21 | 07 15 42 <6 | 0018 028 | 021 | nt | 024 negative | negative | CMV-IgG
26 0.9 1.8 4.9 <6 0.057 0.35 021 | 019 [ 0.19 negative
or too low
29 | 10 32 104 <6 | 0023 098 | 056 | 052 | 020
33 | 11 102 | 311 <6 | 0075 409 | 237 | 162 | 063 9% 12%
3% | 12 167 | 359 <6 | 0471 566 | 315 | 1.70 | 137 2% 11%
o L% | 14 621 | 1194 | 170 | 0415 635 | 352 | 190 | 313 9% 6% 6%
2 [ 50 [ 16 750 | 1457 | 260 | 0475 494 | 331 | 1.90 | 261 2% 4% 8%
= [s7 [ 19 nt | 1674 | 400 | 0670 435 | 272 | 190 | 231 7% 5% 15%
E [68 | 22 1022 | 1884 | 500 | 0.784 314 | 222 | 170 | 165 17% 7% 26%
75 | 25 1007 | 1951 | 510 | 0747 280 | 188 | 1.40 | 1.36 23% 8% 30%
82 | 27 1021 | 1871 | nt | 0644 220 | 163 | nt | 122 26% 10% 32%
86 | 28 1033 | 1866 | nt | 0830 252 | 168 | 150 | 1.18 25% 1% 37%
89 | 29 943 | 1770 | nt | 0877 231 | 144 | 140 | 1.05 26% 1% 42%
% | 31 971 | 1765 | nt | 0828 208 | 137 | 120 | 094 31% 13% 40%
104 | 34 1005 | 1679 | nt | 0797 199 | 131 | 120 | 087 33% 15% 45%
109 | 36 868 | 1724 | nt | 0771 175 | 118 | 080 | 083 32% 17% 45%
13 | 37 944 | 1895 | nt | 0573 212 | 128 | 130 | 091 32% 16% 47%
116 | 38 1057 | 1991 | nt | 0680 202 | 132 | 130 | 094 33% 17% 47%
121 | 40 955 | 1943 | nt | 0541 174 | 110 | nt | 078 35% 18% 49%
124 | 41 1002 | 1893 | nt | 0571 193 | 108 | 073 | 080 37% 20% 51%

Automation of CMV Testing Algorithms
e For each sample the desired retest rule may be
chosen individually and ordered like a single assay.
The decision criteria are user editable and may
be adapted to specific user needs.

e CMV IgG Avidity is tested in combination with
CMV IgG, because the CMV IgG result is the
basis for the automated dilution of samples for
CMV IgG avidity testing.

e Automatic reflex testing will be available on the
ARCHITECT i2000sg and i1000* instruments.

e For a sample that has to be tested in all 3 assays
the maximal sample volume required is 250 pL.

Conclusion

The ARCHITECT CMV panel includes three assays: CMV IgG, IgM and IgG avidity

The performance of the ARCHITECT CMV IgG avidity assay using “AVicomp tech-
nology” was superior to the Radim CMV IgG avidity assay

The ARCHITECT instrument offers complete automation of the CMV panel
including avidity with the reflex test option available on the i2000sz and i1000*
instruments.

Three automated CMV testing algorithms have been developed for the CMV Panel
on the ARCHITECT instrument that can be edited by the user, thus allowing
adaptation of the retest rules to specific requirements of the laboratory.

Inclusion of the CMV IgG avidity assay in the CMV panel allows laboratories to
perform the avidity test “in-house”, thereby reducing laboratory cost and
turnaround time.
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