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BIOPLEX 2200 HSV-1 AND HSV-2 IgG 510(k) SUMMARY

This summary of 510(k} safety and effectiveness information is belng submltted in accordance
with the requirements of SMDA 18390 and 21 CFR 307.92. o

510(k} Number 510{k) Summary Report Date

k090409 May 1, 2009

MANUFACTURER INFORMATICN

Manufacturer

Manufacturer Address Bio-Rad Laboratories, Inc..... .. . ..
Clinical Systems Division

4000 Alfred Nobel Drive

Hercules, CA 94547

Telephone (510) 724-7000
Establishment Registration No. | 2915274
Owner ! Operator Bio-Rad Laboratories, Inc.

4000 Alfred Nobel Drive
Hercules, CA 94547

Ownar / Operator No. 9929003

Official Correspondent for the BioPlex 2200 HSV-1 and HSV-2 IgG

Official Correspondent Address | Bio-Rad Laboratories
6565 185" Ave NE
Redmond, WA 98052

Telephone 425-881-8300
Establishment Registration No. | 3022521
Owner / Operator Bio-Rad Laboratories

6565 185" Ave NE .
Redmond, WA 98052 /

Official Correspondent Mr. Christopher Bentsen
Telephone {425) 498-1709
Fax (425} 498-1651

" CLASSIFICATION INFORMATION

Enzyme Linked Immunosorbent Assay, Harpes Simplex

Classification Name Virus, HSV-1

Common Names:....... .. ...... | Multi-Analyte Detection System HSV-1 and HSV-2 IgG

BioPlex 2200 HSV-1 and H3V-2 I1gG an the BioPlex 2200

Product Trade Name Multi-Analyte Detection System

Device Class Class |l
Classification Panel Microbiology
Regulation Number 866.3305
Product Code MXJ
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e oL Enzyme Linked Immunosarbent Assay, Herpes Simplex
Classification Name Virus, HSV-2

Common Name: Multi-Analyte Detection System HSV-1 and H5V-2 IgG

BioPlex 2200 HSV-1 and HSV-2 1gG on the BioPlex 2200

Product Trade Name Mulli-Analyte Detection System

Device Class Class Il
Classification Panel Microbiology
Regulation Number 866.3305
Product Code MYF

LEGALLY MARKETED EQUIVALENT (SE) DEVICES

Comparative FDA Cleared Decision
PREDICATE DEVICE 510(k) Number | pe
Focus HerpesSelect 1 ELISA 1gG k021429 7/29/2002
Focus HerpesSelect 2 ELISA 1gG k021486 8/1/2002

Focus HerpesSelect 1 and 2 Immunoblot 19G k000238 4/14/2000

' DEVICE DESCRIPTION - . '
The BioPlex 2200 HSV-1 & HSV-2 IgG kit uses multiplex flow immunoassay, a methodology that
greatly resemkles tradilional EIA, but permits smultaneous detection and identification of many
antibodies in a single tube.

" Twao different populations of dyed beads are each coated with antigens associated with herpes
simplex virus, types 1 and 2. The BioPlex 2200 System combines an aliquot of patient sample,
sample diluent, and bead set reagent into a reaction vessel. The mixture is incubated at 37°C.
After a wash cycle, anti-human lgG antibady, conjugated to phycoerythrin (PE), is added to the
dyed beads and this mixture is incubated at 37°C. The excess conjugatg is removed in another
wash cycle, and the beads are re-suspended in wash buffer. The bead mixture then passes
through the detector. The identity of the dyed beads is determined by the fluorescence of the
dyes, and the amount of antibody captured by the antigen is determined by the fluorescence of
the attached PE. Raw data is calculated in relative flusrescence intensity (RFI).

" Three additional dyed beads, an Internal Standard Bead {ISB), a Serum Verification Bead (SVB})
and a Reagent Blank Bead {RBB) are present in each reaction mixture to verify detector
response, the addition of serum to the reaction vessel and the absence of significant non-specific
binding in serum. Refer to the BioPlex 2200 System QOperation Manual for more information,

- X IV TS T
The instrument is calibrated usmg a set of 4 distinct calibrator vials, supplled separately by Bio-
Rad Laboratories.

[
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KIT COMPONENTS

BioPlex 2200 HSV-1 & HSV-2 IgG Reagent Pack ( 665- 3350). The reagent pack contains
supplies sufficient for 100 tests.

Vial

Description

Bead Set

One (1) 10 mL vial, containing dyed beads coated with HSV-1 and HSV-2
IgG antigens, an Internal Standard bead (1SB), a Serum Verification bead
{SVB), and a Reagent Blank bead (RBB) in buffer with Glycerol and protein
stabilizers (boving). ProClin~ 300 (0.3%), sodium benzoate (0.1%) and
sodium azide {<0.1%) as preservatives.

Canjugate.

One (1) 5 mL vial, containing phycoerythrin conjugated murine monoclonal
anti-human igG antibody and phycoerythrin conjugated murine monoclonal
anti-human FX1Il antibody*, in buffer with protein stabilizers (bovine).
ProClin~ 300 (0.3%), sodium benzoate {0.1%) and sodium azide {<0.1%)

as preservatives.
*The phycoerythrin conjugated anli-human FXIli anlibody is used to verify the presence of serum or plasma
in the reaction vessel

Sampte Diluent

One (1) 10 mL vial, containing buffer with protein stabilizers {bovine and
murine). ProClin~ 300 (0.3%), sodium benzoate (0.1%) and sodium azide
(<0.1%) as preservatives.

ADDITIONAL REQUIRED ITEMS, AVAILABLE FROM BIO-RAD :

Catalog #

Description

663-3300

BioPlex 2200 HSV-1 & HSV-2 IgG Calibratar Set: Four (4) 0.5 mL vials,
each containing human antibodies to HSV-1 and H3V-2 1gG derived from
human disease stale plasma, in a human serum matrix made from
defibrinated plasma. All calibrators contain ProClin™ 300 {0.3%), sodium
benzoate (0.1%) and sodium azide (<0.1%]) as preservatives.

663-3330

BioPtex 2200 HSV-1 & HSV-2 IgG Control Set: Two (2) 1.5 mL Positive
Control serum vials, each containing human antibodies to HSV-1 and HSV-
2 1gG derived from human disease state plasma in a human serum matrix
imade from defibrinated plasia;’and two (2)1:5 ml Négative Control serum
vials, in a human serum matrix made from defibrinated plasma. All controls
contain ProClin™ 300 (0.3%), sodium benzoate (0.1%) and sadium azide
{<0.1%) as preservatives.

660-0817

BioPlex 2200 System Sheath Fluid: Two (@) 4 L bottles containing
Phasphate Buffered Saline (PBS). ProClin® 300 (0.3%) and Sodium azide
{0.1%) as preservatives.

660-0818

BioPlex 2200 System Wash Solution: One (1) 10 L bottle contalnlng
Phosphate Buffered Saline (PBS} and Tween 20. ProChn 300 (0.3%) and
Sodium azide (0.1%) as preservatives.

660-0000

BioPlex 2200 Instrument and Software, ! 1"

BioPlex 2200 HSV-1

"
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INTENDED USE / INDICATIONS FCR USE

The BioPlex™ 2200 HSV-1 & H3V-2 IgG kit is a multiplex flow immuncassay intended for the
qualitative detection and differentiation of IgG antibodies to herpes simplex virus type 1 (HSV-1)
and herpes simplex virus type 2 (H3V-2) in human serum and EDTA or heparinized plasma. The
test is indicated far sexually active individuals and expectant mothers as an aid for the
presumptive diagnosis of HSV-1 or HSV-2 infection. The predictive value of positive or negative
results depends on the population’s prevalence and the pretest likelihood of HSV-1 and HSV-2.

The tesl is not FDA cleared for screening blood or plasma donors. The performance of this assay
has not been established for use in a pediatric population, necnates and immunocompromised
patients or for use at point of care facilities.

The BioPlex 2200 HSV-1 & HSV-2 IgG kit is intended for use with the Bio-Rad BioPlex 2200
System.

TECHNOLOGICAL CHARACTERISTICS

The following tables summarize similarities and differences between the BioPlex 2200 HSV-1 and
HSV-2 |gG Kit and the predicate device used in comparative studies with the BioPlex 2200 HSV-
1 and HSV-Z IgG Kit. '

+

BioPlex 2200 HSV-1 and HSV-2 IgG Assay vs. Predicate HSV 1 and 2 Immunoblot IgG

Table 1. Similarities between reagents and materials

Similarities batween BioPlex 2200 HSV-1 and H5V-2 Predicate HSV 1 and 2
Components / 1gG Kit Immunoblot IgG
Materials ‘
Reagents Wash Solutian, Sample Diluent. Wash Buffer, Diluent.
Controls ‘ Negative Control and multi- . ., ... Negative Control and

' analyte Positive Control, "7 i Positive/Cutoff: Contral.

Table 2: Similarifies between reagents with regard to function and use

Similarities between BioPlex 2200 HSV-1 and HSV-2 Focus HerpesSelect 1 and 2
Function and Use lgG Kit Immunoblot IgG

Analyle' Detection Qualitative detection of IgG Qualitative detection of IgG
antibodies to HSV-1 and HSV-2. antibodies to HSV-1 and HSV-2.

Table 3: Differences between reagents and materials

Differences between - | BioPlex 2200-HSV-1 and HSV-2 - |- Focus HerpesSelect 1 and 2

Components / IgG Kit Immuncblot IgG

Materials

Solid Phase Bead reagent - dyed antigen Treated nitrocellulose membrane
coated beads. strips containing antigen bands,

Reagents Canjugate; Anti-human 1gG / Conjugate: goat anti-human IgG
Phycoerythrin. ! alkaline phosphatase, Blotting

Powder, Substrate.
Sheath Fluid Sheath Fluid is used to suspend Not similar; not utilized in blot

the bead reagent and introduce it | assays. ..
into the detector.

Calibrator(s} Calibrators. None.

BioPlex 2200 HSV-1 and HSV-2 IgG 510(k)} Summary (5-1-09) 7 Page 4 of 17
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Table 4: Differences belween reagents with regard to function and use

Differences hetween BioPlex 2200 HSV-1 and HSV-2 Focus HerpesSelect 1 and 2
Function and Use IgG Kit (mmunoblet IgG

Technique Flow immunoassay. Immunoblot.

Matrices Serum and plasma. Serum.

PERFORMANCE SUMMARY
A. Expected Values

Prevalence

The observed prevalence and expected values for the BioPlex 2200 HSV-1 & HSV-2 IgG kit are
presented by age and gender for serum samples from sexually active individuals where an HSV-1
test was ordered (N=289); sexually active individuals where an HSV-2 lest was ordered (N=286);
and for expectant mothers (N=339). Results are shown in Tables 5- 11,

Table 5: Sexually Active Individuals With an HSV-1 Test Ordered:

BioPlex 2200 HSV-1 IgG (N = 289)

EioPlex 2000 HSV-1 g6
Age in Years Gende1 Pasitive Equivacal Nepative Toul
' H % N % N %
F 6 85.7% 0 0.0% i 14.2%

1620 M 8 65.7% 0 00% | . 4 33.% 12
F 15 2.5% 0 0.0% o .| T 24

230 T 21 | 883% - - 0 | -00% —i| 5 ¢ | 41.7% 3
E 1% 85.4% 1 45% 2 5% 22

3140 M 23 He 1 34% 8 5% 52
F 17 81.0% o 0.0% 4 10.C% 21

#-50 M 38 7458, 1 20% 12 23.5% 51
‘ F 8 515% 0 0.0% 5 38.5% 13
51-60 "y 23 74.2% 2 6.5% 8 10.4% 3
F 11 68.8% 0 0.0% 5 e 18

§1-70 M 15 5 0% 0 0.0% 5 25.00% 20
‘ F i s0.0% 0. .o | 1. | soow. 2
1-80 M 2 100% ) 00% | 0 0% 2
F 0 0.0% 0 00% 0 0.0% 0

51-80 N 0 0.0% q - 0.0% B 0.0% [
Tota! 207 T 6% 5 1.7% e 26,67 260

Note: Due fa rounding numbers across columns may nof total 100%.

iy et o e o e -
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Table 6:Sexually Active Individuals With an HSV-2 Test Ordered:
BioPlex 2200 HSV-2 IgG (N = 286}

BioPlex 2200 HSV-2 IgG Yot
Agein Years Gendar Positive £quivocal Nepative

H % N % % N

E 2 50.0% 8 0% S0.0% 4

18-20 " 2 22.2% 0 00% 7 T7.8% 9
£ 10 385% 0 00% TREEED 26

230 M 15 Few | 0 | oow |z | esdn 4

E 3 2.2% 0 0.0% 4 30.8% 13

3140 W T 2% " 20% 3 66 0% 50

E g 5208, o 00% ) 47.1% 17

41-50 " 2 a04% 0 0.0% 3 0% | 5

X F 7 B% 0 0.0% 8 53.3% 15
5160 v 10 0% 0 0.0% 17 8300 27

F 4 50.0% 0 00% | . 4 50.0% 8

§1-70 W 4 20.0% 0 0.0% 16 | 80w 0

- £ 0 0.0% 0 " 00% 0 +] o0ow 0

7-80 M 0 0.0% 0 0.0% 3 100% 3

£ 0 0.0% 0 0.0% 1 100% 1

81-60 M 0 0.0% 0 00% 0 0.0% 0
Teta 108 24% 1 0.4% 178 BH5% 286

Table 7: Sexually Active Individuals With an HSV-1 Test Ordered: BioPlex 2200 HSV-1 IgG and
HSV-2 IgG Dual Positive (N = 289) :

e ™ T viorlex 2200 HSV-1 & HSV-2 IgG
Age in Years Gentler Dual Positive

N % N

F 3 - 42.5% 7

18-20 M 3 25 0% 12

F 10 41.7% 24

21-30 M 10 27.8% 3

F 14 636% 22

l 31:40 M 12 375% .. a2,

E 10 47.6% 21

4150 M g 17.6% 51

F 3 21% [ 13

5180 M g 25.8% 3

F 3 18.8% 1 16

61-70 M 5 25.0% | 20
E 1 50.0% ° e

[N 0 0.0%———f—~—2-¢

F 0 0.0% 1

81-89 M 0 0.0% 0

Total gt 31.5% 269

BigPlex 2200 HSV-1 and HSV-2 IgG 510(k) Summary (5-1-09)
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Table 8. Sexually Active Individuals With an HSV-2 Test Ordered: BioPfex 2200 HSV-1 IgG and
HSV-2 IgG Dual Positive (N = 286)

BioPlex 2200 HSV-1 & HSV-2 16 Tolal
Ape in Years Gender Dual Positive
N % M
£ 1 25.0% 4
18-20 - . " ; TRErTEE T
F 7 25.9% | 26
21-30 M a 22.0% 1
F 4 30.8% 13
| 3149 M 10 20.0% 50
I r 5 35.3% 17
4150 M 13 25.0% 52,
R P 4 |7 87w R
S1-60 " 7 25.9% 27
. 4 50.0% 8
61-70 M 4 20.0% 20
F 0 0.0% 0
1 7180 M 0 " 0.0%
I £ 0 0.0% 1¢
8189 M 0 0.0% 0
I Total 70 245% 286
Table 9: Expectant Mothers: BioPlex 2200 HSV-1 IgG (N = 389)
BioPlex 2200 HSV-1 IgB ) Total
hge in Years Pasitive Equivecal Hepgative
: N % - N R R N e .
14-20 33 58.3% 0 0.0% 5 H. % o0
21-30 133 T 2 1.1% 53 28.2% 188
31-40 a5 76.0% 1] 0.0% 3 24.0% 129
41-50 24 100% 0 0.0% 0 0.0% pa
Unknoian 1 100% 0 0.% 0 0% 1
Total 285 72.2% 2 0.5% 109 27.3% 3

BioPlex 2200 HSV-1 and HSV-2 IgG 51 0(k) Summary (5-1-09);-‘-.-“-—;-- —— Page 7 of 17
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Table 10: Expectant Mothers: BioFlex 2200 HSV-2 IQG (N =2399)

BloPlex 2200 KSV-2 IgG
fge in Years Positive Equivacal Hegative otat
M % N 8 N % H
14-20 12 20.0% 0 0.0% 45 % &0
21-30 58 35.1% ) 0.0% 12 640% 185
2140 §8 52.7% 0 0.0% Bi 47.3% 129
44-50 {1 52.4% 0 0.0% 10 47 6% 21
Unkaown ] 0.0% 0 0.0% 1 100% 1
Total 157 30.3% 0 0.0% 242 80.7% 39

Table 11: Expectant Mothers: BioPlex 2200 HSV-1 lgG & HSV-2 IgG Dual Positive (N = 399)

BioPlex 2200 HSV-F.& KSV-2 Y9G Total
Age in Years Bual Positive
| % N .
14-20 9 15.0% 80 '
21-30 4% 24.5% 188
40 7] 43.4% 129
41-50 1A 524% |
Unknoun 0 0.0% 1
Tetal 122 30 6% 390

Prevalence of HSV-1 or HSV-2 infection may vary by geographical area, age, or gender. The
predictive value of the assay is dependent on the prevalence of H3V infection. Tables 12 - 14
present the observed prevalence and predictive values as well as hypothetical predictive values
for decreasing prevalence rates. The hypothetical HSV-1 predictive values presented are based
on BioPlex 2200 HSV-1 IgG 97.6% sensitivity and 90.1% specificity in sexually active individuals
with an HSV-1 test ordered and 96.3% sensitivity and 99.0% specificity in expectant mothers. The
hypothetical HSV-2 predictive values presented are based on BioPlex 2200 HSV-2 IgG sensitivity
of 90.6% and specificity 98.2 % in sexually active adults with an HSV-2 test ordered and a 96.8%
sensitivity and 100% specificity in expectant mothers.

Table 12: Summary. of Observed Prevalence,.Rosilive Predictive Value. {PPV), Negalive -- -
Predictive Value (NPV)

BioPlex 2200 HSV-1 1g6 BiePlex 2200 H5V-2 g6
a o
Popelation H E . - % - .
! ’ = [
g & & 2 & &
[ a.
Sexually Aclive Individuals with .
an HGV-1 Test ordered 289 716% 95.2% 83 6% HAA N Nia
Sexually Active Individuals with )
o HEVL2 Tesh crderoe- 288 WA L NA | NA [ 38 97.3% 93.8%
Expactant Mothers vt T22% 69.7% 80.1% 35.3% 100% ro%

BioPlex 2200 HSV-1 and HSV-2 IgG 510(k) Summary (5-1 -gg)w "¢, PageSofi?
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Table 13: HSV-1 Hypothetical Predictive Values by Prevalence

Sexually Active Individuals Expectant Mothers
Prevatence PRV HPY PPV WPV
1) §7.5% 90 4% 05.7% 87.0%
PP 95.6% 04.1% pO6% 02.0%
BO0% 93.7% 05.2% 89.3% 04.7%
50% §0.8% B74% S 06.4%
- 4% 88.8% 08.5% 09.5% 97.6%
0% 80.0% 05.0% By 6% 03 4%
25%% 75.7% 89.1% 07 0% 99.6%
20% 71.1% 68.3% 06 0% 99.1%
15% B3.5% 005% 04 40 00,3%
10% 52.3% 90.7% 91.5% 06 5%
5% % 00 9% 83 5% 53.5%
Table 14: HSV-2 Hypothetical Predictive Values by Prevalence
Sexually Active lndividuaks Expectant Mothers
Prevalence
241 NPY PPY WP
8 59.5% 72.3% 100% 85.0%
0 §9.2% 81.7% 100% 93.3%
&% G8.7% 87 4% 100% 95 6%
50% 98.1% 913% 100% - 97.0%
4% 971% u.0% 100% . 980%
0% 05.6% 08.4% R [ 7%
5% 04.4% 45.9% 100% 99.0%
20% 02.6% 07.7% . 100% 60.2%
15% B0.0% 98.3% 1004 09.5%
10% 84 8% 0B.0% 1008 00.7%
5% 72 B% 80 5% 100% 09.8%
et Bt —‘—'.“:-_':T‘:"""""""' [ Saiitaiag H -
e —— e = m e g i ;..,. - v
o . _ . e 7 : ,
BioPlex 2200 HSV-1 and HSV-2 IgG 510(k) Summary (5-1-09) " '
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B. Comparative Testing
Tahble 15 summarizes the performance of the BioPlex 2200 HSV-1 and HSV-2 1gG kil observed
during comparative testing. Refer to Tables 16 - 23 for detailed performance lesting summaries.

Table 15; Summary Perfarmance of the BioPlex 2200 HSV-1 and HSV-2 IgG Assay

BioPlex 2200 HSY-1 lgG BioPlex 2200 HSV-2 IpG
£ 8 5 8 £ 2 8
Population £ 253 o =5F 3 - %‘-é - £ £3
2 RES g 225 z BE s -
& 5= & ] & 5E @ 5=
P [+ ag (4 EE [ X b L&)
Sexualy Active
Indiiduais With an 97.5% 945+ 90.1% 8.7 - ; i
HSV-1 Test Ondered | omoom | ecowm | oaen | oasw | WA WA N A
{H = 288
Sexually Active : - ' :
Individuats With an 90,5% 8390 - 08,284 8449 -
HSV-2 Test Ordered WA /A A NA | vosiin | 9a7% | (eeinse | aode
(N = 286}
Exgectant Mathers 96.3% 935 - 0% | 9456- | 9%.9% | 930- 100% 984 -
N = 299) f2e7/208) | 97.9% | (loonot) | 99.8% | [157462) | 987% | (23m237) | 100%
CDC Panel 100% | oz8- | weom | ass5- | ecwt | 928- | toowt | 923
(N=100) - e oo |- (50/50) | - 100% - | - (48450} - |-08:0% =i | 1-(50/50)r 1]+ ) 400%- |-~ (BUSTY | --100%
Low Prevalence waw | w7 | orew | wer- | o7a% | 046-
[+8-19 years] .y : ’ e /A N/A ' '
N = 200 wrhod) | serw | isame | 9sam 1817185 | 99.2%

* % Positive Agreement
** % Negative Agreement
N/A = Not applicable

S . .- Ce r w e

PR D e Lo T n
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Performance of the BioPlex 2200 HSV-1 & HSV-2 1gG kit in the intended use populations was
tested against a commercially available immunoblot test in a prospective study conducted at a
total of 3 U.S. clinical sites. For purpases of sensitivity and specificity calculations, the BioPlex
2200 equivocal results were assigned to the opposite clinical interpretation than that of the
corresponding immunoblot result. Likewise, immunoblot equivocal results were assigned to the
opposite clinical interpretation than that of the BioPlex 2200 result.

Performance in Sexually Aclive Individuals

The sensitivity and specificily of the HSV-1 & HSV-2 IgG klt was assessecl usmg remnant serum
samples from sexually active individuals where an HSV-1 test was ordered (N=289) and sexually
active individuals where an HSV-2 test was ordered (N=286). Samples were tested at 3 U.S.
clinical sites. Combined results from all siles are shown in Tables 16 & 17,

Table 16: Sexually Active Individuals With an HSV-1 Test Ordered:
BioPlex 2200 HSV-1 IgG vs.Immunoblot (N = 289)

BioPlex 2200 HSV-1 6
f— .‘E‘ & - -] -
z | 8| & = g g . 2
E= € 2 b 2 B e = 2 3 g
Ele|2| =] "I | %32 | "% | fg8
] - :% fx) w L]
= Positive 202 1 1 204
2 E -
B2 )
5 5 8 | Bauivecal 1 1 3 9
ETg oot |@15-90m | o #17-945%
EF 5 |Megative | 4 | 3 [ 73| 80
©FT PAICEIP AR eIy IERRIS
Z |ow 207 { 5 | 77 | 289 S nieers
Table 17: Sexually Active Individuals With an HSV-2 Test Ordered:
BioPlex 2200 HSV-2 igG vs. Immunobiot (N = 286)
' BioPlex 2200 HSV-2 IyG
= w = b = g -
2 g = = . £ =] o
] 2| B ; 2 BE & = 5E
8 3 = - 2 ‘ E - "'. é_ g =
g [rostve foos | 1 | 10 | w7
38 Euvocd § 0 | ¢ | 0 | D '
] R 306% 98.2% N
ZIS doainy | BA9- TR | gy | (949-994%)
EE SNegatve § 3 1 0 | 166 | 169
< % b
2 ot 100 | 1 | 176 | 286

- —— e e e m i g
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Performance in Expectant Mothers
The sensitivity and specificity of the HSV-1 & HEV-2 IgG kit was assessed using remnant serum
samples from expectant mothers (N=399). Resulls are shown in Tables 18 & 19.

Table 18: Expectant Mothers: BioPlex HSV-11gG vs. Immunobiot (N = 399)

.. :BioPlex 2200 HSV-11gG
. -~ & o - B @
e | B £ - g g - 2%
els |82 ¢2 2S¢ 2y | #£38¢
3 = B~ o P R} "o e LTI
2 = 7 w g\ c £ g ==
a = 23 S Z o g
o a~
D Positive 287 2 8 297
> = P
R ;
B 2 {Equivecal | 0 ] 1 1 0 ' o
g i 5 ' (2267}3238) (93.5-97.9%) (133%31) (64.6-99.8%)
E& E Negative | 1 0 {too |1 )
Um =
< Jotal w8 | 2 | 100 | 390
Table 19: Expectant Mothers: BioPlex HSV-2 lgG vs. Immunoblot (N = 3583)
BioPiex 2200 HSV-2 196
. _— E W 7 E (1]
v | Tl g .| ¢ i | ut 23
. . 'é g i - -g- . u‘-_-;g gtk) Nt ﬂﬁ‘%w%*!‘i‘? s ‘\'3"8? i § % 5
2 3 g = = o >E = & o *E =
= i o < 8= @ - c £
L a2 U Z 3 o
2 frositive |57 0 | 4 |18
%ﬁ % Equi t 0 0 1 1
Wt B | Eguvoca
E 3 E Negative | 0 0 | 237 | 237 »
(IR
g Total 157 0 242 | 399 s | i B e
A —;-'n_u;.‘if,.‘{)fﬁ'iﬁ«{_;_#- = a..mléﬂ_; .
. II

e _,_.,%.-_____._......... -k

BioPlex 2200 HSV-1 and HSV-2 1gG 510(k) Sumrﬁary {5-1-09)
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Agreement with CDC Panel
The performance of the BioPlex 2200 HSV-1 & HSV-2 1gG kit was assessed using a masked,
well characterized HSV serum panel from the CDC. The panel consists of 24% HSV-1 and HSV-2
dual-positive samples, 50% HSV-1 positive and 50% HSV-1 negative samples and 48% HSV-2
positive and 52% HSV-2 negative samples. The results are presented to convey further
information on the performance of the test kit and do not imply endorsement of the assay by the
CDC. Results are shown in Tables 20&21. 7 777 ©

Table 20. BicPlex 2200 HSV-1 IgG vs. CDC HSV Panel (N = 100)

BioPiax 2200 HSV-1 IgG

= T3 8 _ =E 8 _
E g £ = % o EBE g % =5 £
Z| 2 g = 23 b= X S 2 wE 5
el81 2" 2 TEE 22 SEE
wi 2 - I = * 3
- Positive 50 0 ¢ 50
S
&= - 100% ] 96.0% .
§ 2 Megative (] 2 7 43 50 (50/50) [92.8 - 100%) (48/50) {85.5 - 95.99%)
° Tota s0 | 2 | 48 | 100
Table 21: BioPlex 2200 HSV-2 igG vs. COC H3V Panel (N = 100)
-
BioPlax 2200 HSV-2 lgG
R B oy e ige] s ral B e et
—_ — = B z - 8
@ s | & _ <z LEE g L2F
elslz|z| g8 35 | 23 | 5i5
g = g = = 2 @ ez % 3 C z
wl
€3 3 2% 8
o Positive 50 0 0 50
e
wr D . 100% ) 100%
g 2 Negative ] a a0 50 (50/50) 92,8 - 100%} (50/50) {92.8 - 1004)
< ot 50 | o | s | 100 coon

[

L 1
e m o b et ———— —e =l -

'

BioPlex 2200 HSV-1 and HSV-2 IgG 510(k} Summary (5-1-09)

Page 13 of 17



Performance in a Low Prevalence Population

The sensitivity and specificity of the HSV-1 & HSV-2 IgG kit was assessed using remnant serum
samples from a low-prevalence population, collected in a non-STD setting, in people age 16-19
(N=200). Samples were tested at 2 U.S. clinical tesling sites. Results are shown in Tables 22 &
23. C e o

Table 22: Low-Pravalence Population, Non-STD Sefting:
BioPlex 2200 HSV-1 IgG vs.immunaoblot (N = 200)

I BioPlex 2200 H5V-1 lgG
— E € Ll E Q
] + & w LW W
vl S| 3| < E £w v E 25T
S|l 2| 5|5 28| 85 | 28 | 2%
o = P - T c E o G £ £
@ & -4 o« g = O 5"
£ - < @
“.
2 Pasitive a7 1 4 102
=T 4
== _-g Equivocal | O 0 2 2
k] 93.3% 97.9% ,
g g o708 | B6T-967%) | grae | (927 -99.4%)
£ 31 £ | Negative | 2 o0 | 94| 9
a2
g2 =
< |rora ge | 1+ | oo | 200
Table 23: Low-Prevalence Population, Non-STD Setting:. R
BioPlex 2200 HSV-2 IgG vs. Immuncblot (N = 200)
BioPlex 2200 HSV-2 oG
— £ o £ o
2 g 2] . 5 g5 2 25
2 €| 3 = 23S E 7 REL
ElE|g|=| & | %22 | & | &%z
E = . 8 - S —
*® =
s Positive 1t 0 2 13 . \
= ; PRSP [ PR
8 ;:‘ § Equivocal g 0 2 2 ‘
85 . ,
52 E (ﬁ‘:‘;, /A tf&iﬁ?ﬁ} (94.6 - 69.2%}
E% E |teantive .| 2 | + |81 | 185 ' :
S§=
< Totd - 14 1 185 | 200

N/A = Not appiicable. There are insufficient positive samplas 10 calculata a statistically meaningful % sensitivity for the fow-prevalence
paopulation.

{
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C. Reproducibility Studies )

To assess reproducibilily of each of the assays in the BioFlex 2200 HSV-1 & HSV-2 IgG kit, a
reproducibility panel was prepared at Bio-Rad Laboratories. The repraducibility panel consisted of
8 panel members and the HSV-1 & HSV-2 IgG positive control. The repraducibility panel
members were made from diluted patient sera. Reproducibility testing was performed at 2
external evaluation sites and internally at Bio-Rad Laboratories.using 3 lots of the HSV-1 & HSV-
2 IgG Reagent Pack, 3 lots of the HSV-1 8 HSV-2 IgG Calibrator set and 3 lots of the HSV-1 &
HSV-2 IgG Control set (one lot at each site). Each of the reproducibility panel members were
tested in duplicate on two runs per day, for 5 days, on 3 lots (2 replicates x 2 runs x 5 days x 3
lots = 60 replicates per panel member). The data were analyzed for intra-assay and inter-assay
reproducibility according to the principles described in the Clinical Laboratory Standards Institule
(CLSI} guidance EP15-A2 (Vol. 25, No. 17). The standard deviation (SD) and prevent coefficient
of variation (% CV) were calculated. Results are shown in Tables 24 & 25.

Table 24: Reproducibility: BioPlex 2200 HSV-1 IgG Serum
" BioPlex 2200 HSV-1-[yG -
Sample | Mean | Within-Run Between-Run | Between-Day | Between-Sile* Total
N Al | sp | wcv ] sD | %cv | D }oCv | SD | %CV | SD | %cCV
High Positive 50 36 | 0159 | 4.4% | 0.000 | 0.0% | 0.178 | 4.9% | 0.031 | 22% | 8.252 | 6.0%
High Positive 60 38 | 0132 | 35% | 0.095 | 25% | 0325 | 3.3% | 0.413 | 10.9% | €.461 | 12.2%

HSV-1 1gG Panel
Mambers

Low Positive 80 15 | 0000 | 62% | 0.000 | 00% | (073 | 5.0% | 0167 | 11.4% | 0.203 | 13.9%
Low Positive 60 13 | 0po58 | 45% | 0034 ] 27% | 0058 | 45% | 0113 | 8.9% | 0144 [11.3%
Near Cutaff B0 10 10050 | 5.2% | 0.018 | 18% | 0047 | 4.9% | 0128 | 13.4% | £.148 | 15.3%
Near Cutoff B0 0.9 | 0047 | 5.1% | 0.052 | 56% |"0.0307 2% [ 0,009 | 10.7% | 0.124 | 135%

High Hegative 39~ 0.6 | 0013 | 23% [ 0.000 | 0.0% | 0.018 | 3.2% | 0.053 | 9.5% | 0058 [10.3%
High Negative 60 0.6 | 0.034 | 5.6% | 0.000 | 0.0% | 0023 | 3.6% | 0.024 | 42% | 0.048 | 8.3%
Paositive Control 80 3.0 | 5.427 | 42% | 0082 | 3.0% | 0108 | 3.5% | 0.137 | 4.5% | 0.235 | 7.7%

*Between sife variance includes hetweean lot variance.
** One replicate losf due to laboratory error.

Table 25: Reproducibility: BioPlex 2200 HSV-2 igG Serum

: B .. BioPlex 2200 HSV-2 lgG _ ...... . .. ‘
Hsvﬁi;?g;:nm Sample | Mean | Within-Run | Between-Run | Betwoen-Day | Between-Site* Total
N Al | sp | «Cv | sp [ %cv | sD | %Cv | SD | %Cv | SD | %CV
High Positive 50 | 30 | 0149 | 50% § 0.124 | 41% | 0.000 | 0.0% | 0.155 | 5.2% | 0.240 | 8.2%
High Positive 80 35 | 0121 | 3.4% | 0,135 | 3.8% | 0.093 | 26% | 0.226 | 6.4% | 0.304 | 86%

Low Positive 60 1.8 | 0311 | 61% [ 0000 | 00% | 0074 | 4.1% | 0.145 | 7.9% | 0197 | 10.7%
Low Positive 60 1.5 | 0061 | 40% | 0.047 { 3.1% | G053 | 39% | 0.117 | 7.8% | 0151 | 100%
Hear Cutalf 60 1.2 (0052 | 43% [ Q034 | 29% | 0.050 | 4.9% | 0.063 | 5.3% | 0.106 | 8.9%
- Near Cutoff - 60 12 [ 0034 | 2.9% | 0.072 | 6.0% | 0.040 |- 3.4% | 0.06¢ | 58% | 0113 | 0.4%

High Negative 60 07 | 0039 | 52% | 0.000 | 0.0% | 0.037 | 51% | 0.058 | 7.0% | 0473 | 10.7%
High Negative 60 0.6 | 0.037 | 6.3% | 0.000 [ 0.0% | 0.028 | 5.0% [ 0027 | 47% | 0.054 | 9.3%
Positive Control 60 28 | 0007 | 3.4% | 0092 | 3.3% | 0.088 | 3.1% | 0.056 | 2.0% | 0170 | 6.0%

*Betwean sita variance includes between fot variance.
** One replicate lost due to laboratory error.
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D. Precision Studies

A Precision panel, consisting of 8 panel members was prepared by Bio-Rad Laboratories. For
gach analyle, 2 of the 8 panel members had high positive levels of the antibodies, 2 had low
positive levels of the antibodies, and 2 had antibody levels near the cutoff; additionally there were
2 high negative panel members. Precision testing was performed at Bio-Rad Laboratories on cne
lot of the HSV-1 & HSV-2 IgG Reagent Pack, one lot of the HSV-1 & HSV-2 IgG Calibrator Set
and one lot of the H3V-1 & HSV-2 IgG Control Set. Each of the 8 panel members was tested in
duplicate (x2) on 2 runs per day for 20 days (2 times x 2 runs x 20 days = 80 replicates per panel
member). The data were analyzed for intra-assay and inter-assay precision according to the
principles described in the Clinical Laboratory Standards Institute guidance EP5-AZ, revised
November 2004. The standard deviation (SD) and percent coefficient of variation (%CV) were
calculated. Results are shown in Tables 26 & 27.

Table 26: Precision: BiaPlex 2200 HSV-1 IgG Serum

. _ . BioPlex 2200 H5V-1 [gG
HSV-1 G Sample | M Within Run | Between Run | Between Day Total
Panel Metmbers | 2™ an .

N Al 8D | wev | sb {wcv | SD | wev [ SD | uov
High Positive &0 32 Ci4 | 44% | 016 | 5.0% | 0.00 | 0.0% { 021 6.6%
High Positivs 80 36 016 | 43% | 008 | 22% | €10 | 27% | 020 | 5.5%
Low Positive 8% 1.3 005 | 37% | 002 | 1.5% | 603 | 25% | 006 | 47%
Low Positive 80 17 COB | 49% | 609 | 55% | G033 | 1.7% | 013 | 7.6%
Mear Cutoff ...|... 80 1.0 003 |27 | 003 | 34% | 003 | 290% | 005 | 5.2%
Hear Cutoff 80 11 004 | 30% | 003 | 27% | 002 | 22% | 006 | 52%
High Megative 87 07 0.04 | 58% | €00 | D.0% | 001 | 20% | 004 | 61%
High Nagative 80 0.5 0.02 | 45% | 002 | 3.2% | 0.0 2B8% | 003 {1 61%

Table 27: Precision: BioPlex 2200 Hsv-z'igs Serum

BioPlex 2200 H5V-2 IgG
Pal':;uf;lze:l?l?ﬂ& “Sample | Mean Wilhin ‘an |l Between Bun Between Day Total

N Al sp | woy | sp [ wov | sD | %ev | sp | scv

High Pasitive a0 5.5 017 | 3.0% | 020 | 36% | 0.03 | 05% | 028 | 48%
High Positive 80 44 | 0147 | 38% | 007 [ 15% | 011 | 24% | 021 | 4.8%
Low Positive an 18 000 | 52% | 002 | 1.2% | 005 | 29% | 0.11 | B.1%
Low Pasitive 80 24 009 | 38% | 009 | 36% | 009 | 36% | 0.15 | 6.3%
Mear Gutoff 80 1.3 005 | 28% | 004 [ 27% | 002 | 14% | 008 | 4.9%
Near Cutoff 80 1.1 006 | 52% | 064 | 3.2% | 002 | 21% | 007 | 6.5%
High Megative 80 08 005 | 58% | 003 | 34% § 001 | 1.3% | 005 | 6.8%
High Megative 80 06 003 | 46% | 000 | 0.0% | 062 | 29% | 003 | 54%

BioPlex 2200 HSV-1 and H3V-2 IgG 510(k) Summary (.5'1 -09) Page 16 of 17
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E. Cross-Reactivity

A cross-reactivity study was performed to determine if samples from.various disease states and
other polentially cross-reacting agents interfere with test results when tested with the BioPlex
2200 HSV-1 & H5V-2 IgG kit. Samples known to be positive for one of the twenty potential cross-
reactants listed in the table below were evaluated with the BioPlex 2200 HSV-1 & HSV-2 1gG
assays. Al samples were pre-tested by a commercially available HSV-1 and HSV-2 1gG
immunoblot assay and only those that tested negative by the immunoblot assay were further
testad by the BioPlex 2200 HSV-1 & HSV-2 IgG kit. Table 28 summarizes negative agreement
between the BioPlex 2200 HSV-1 & HSV-2 IgG assays and the corresponding commercially
avallable HSV-1 and HSV-2 |gG immunoblot assay within each of the twenty cross-reactant
panels. The results demonstrate that the various disease state samples evaluated do not cross-
react with the 2 antigens in the BioPlex 2200.HSV-1 & HSV-2.IgG kit. ..

Table 28: Cross-Reactivity

HSV-1 IgG HSV-2 Igh
Putential Cross-Reactont BicPlax 2200 BioPlex 2200
H Hegative H Negative
Afreamont Agreement
ANA Ig6 b 55 10 110
Candida ailicans g 88 9 94
CMV 1S 8 8/8 8 88
E ool pd e g8 88
Texoplesma gondi g6 B a8 g B8
KC 196G - 7 b : 10 810
VIV G 10 1018 10 10410
Fubedla lgG 8 ] 7 m
Westniboty . | o8 | ws o9 | w9 oy |
EEV-YCA lgG : 7 77 7 ‘m
Syphlis IyG 4 474 7 T
i, gonordhen 4 A44 10 1040
HPV 1o 10 1048 ° 10 10/10
C tmokomalis 8 . G5 9 94
HV 10 10410 5 &5
Rheumatoid Factor 7 SRS, 7 PG SR - DN ST .1, S N
Bacterial ¥aginosls
- Bactarokles 5. N WA g 48
- Fichonomis 10 10710 10 10740
- Mobiiurcus 5p. 1 1" 4 474
- Gardenells waginalis S i 10410 1z 10/10

*One (1) HCV sampie was identified as low positive for HSV-2 by the BioFlex 2200 HSV-2 IgG assay with an
Alvalue of 1.3. ».

* Two (2) Bacteroides sp. samples were identifiod HSV-2 equivocal and fow positive with Al values-of 1.0 and 1.1,
respectively, by the BiaPlax 2200 HSV-2 IgG assay.

N/A = Not available
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

%"Wﬂu
Food and Drug Administration
2098 Gaither Road

MAY -8 008 Rockvile MD 20850

David V. Bhend

Regulatory Affairs Representative
Bio-Rad Laboratories

6565 185™ Ave. NE

Redmond, WA 98052

Re:  K090409 '
Trade/Device Name: BioPlex™ 2200 HSV-1 and HSV-2 IgG Kit
Regulation Number: 21 CFR 866.3305
Regulation Name: Herpes simplex virus serological reagents
Regulatory Class: Class I
Product Code: MXIMYF
Dated: February 17, 2009
Received: February 18, 2009

Dear Mr. Bhend:

We have reviewed your Section 510(k) premarket notification of intent to market the
device referenced above and have determined the device is substantially equivalent (for
the indications for use stated in the enclosure) to legally marketed predicate devices
marketed in interstate commerce prior o May 28, 1976, the enactment date of the
Medical Device Amendments, or to devices that have been reclassified in accordance
with the provisions of the Federal Food, Drug, and Cosmetic Act (Act) that do not require
approval of a premarket approval application (PMA). You may, therefore, market the
device, subject to the general controls provisions of the Act. The general controls
provisions of the Act include requirements for annual registration, listing of devices,
good manufacturing practice, labeling, and prohibitions against misbranding and
adulteration. ' : '

If your device is classified (see above) into either class 1I (Special Controls) or class 111
(PMA), it may be subject to such additional controls. Existing major regulations
affecting your device can be found in Title 21, Code of Federal Regulations (CFR), Parts
800 to 895. In addition, FDA may publish further announcements concerning your
device in the Federal Register. '

Please be advised that FDA’s issuance of a substantial cquivalence determination does
not mean that FDA has made a determination that your device complies with other
requirements of the Act or any Federal statutes and regulations administered by other
Federal agencies. You must comply with all the Act’s requirements, including, but not
limited to: registration and listing (21 CFR Part 807); labeling (21 CFR Parts 801 and
809); and good manufacturing practice requirements as set forth in the quality systems
(QS) regulation (21 CFR Part 820).
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This letter will allow you to begin marketing your device as described in your Section 510(k)
premarket notification. The FDA finding of substantial equivalence of your device to a legally- -
marketed predicate device results in a classification for your device and thus, permits your device
to proceed to the market. '

- If you desire specific advice for your device on our labeling regulation (21 CFR Part 801), please
contact the Office of In Vitro Diagnostic Device Evaluation and Safety at 240-276-0450. Also,
please note the regulation entitled, “Misbranding by reference to premarket notification” (21CFR
Part 807.97). For questions regarding postmarket surveillance, please contact CDRH’s Office of
Surveillance and Biometric’s (OSB’s) Division of Postmarket Surveillance at 240-276-3474. For
questions regarding the reporting of device adverse events (Medical Device Reporting (MDR)),
please contact the Division of Surveillance Systems at 240-276-3464. You may obtain other
general information on your responsibilitics under the Act from the Division of Small
Manufacturers, International and Consumer Assistance at its toll-free number (800) 638-2041 or
(240) 276-3150 or at its Internet address hitp://www.fda.gov/edrh/industry/support/index.html.

Sincerely yours,

Sally A. Hojvat, M.Sc., Ph.D. .

Director

Division of Microbiclogy Devices

Office of In Vitro Diagnostic Device
Evaluation and Safety

Center for Devices and
- -Radiological Health

Enclosure



Indication for Use

510(k) Number (if known): k090409

Device Name: BioPlex 2200 HSV-1 and HSV-2 IgG kit on the
BioPlex 2200 Multi-Analyte Detection System

Indication For Use:

The BioPlex™ 2200 HSV-1 & HSV-2 IgG kit is a multiplex flow immunoassay intended
for the qualitative detection and differentiation of 1gG antibodies to herpes simplex virus
type 1 (HSV-1) and herpes simplex virus type 2 (HSV-2) in human serum and EDTA or
heparinized plasma. The test is indicated for sexually active individuals and expectant
mothers as an aid for the presumptive diagnosis of HSV-1 or HSV-2 infection. The
predictive value of positive or negative results depends on the population’s prevalence
and the pretest likelihood of HSV-1 and HSV-2. '

The test is not FDA cleared for screening blood or plasma donors. The performance of
this assay has not been established for use in a pediatric population, neonates and
immunocompromised patients or for use at point of care facilities. '

The BioPlex 2200 HSV-1 & HSV-2 IgG kit is intended for use with the Bio-Rad BioPlex
2200 System.

Prescription Use >< And/Or Over the Counter Use .
(21 CFR Part 801 Subpart D) © (21 CFR Part 801 Subpart C}

(PLEASE DO NOT WRITE BELOW THIS LINE; CONTINUE ON ANOTHER PAGE IF NEEDED)

Concurrence of CD Office of In Vitro Diagnostic Device Evaluation and Safety (OIVD)

[ S

Division Sign-Off .
Office of In Vitro Diagnostic Device
Evaluation and Safety
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