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Summary

The purpose of this study is to validate the meathoed for detection of antibody to Human
Immunodeficiency virus types 1 and 2 (HIV 1/2) in plasma pools. This method is described
in the procedure “CQualitative Detection of Antbody to Human Immunodeficiancy Vinus
Types 1 and 2 in Plasma Pools”. It is an in vitro enzyme immunoassay (EIA) for the
gualitative detection of antibodies to HIV-1 and HIV-2 in pools of human plasma.

Introduction

The purpose of this document is to describe the characteristics evaluated in order to
validate the method "Quailitative Detaction of Antibody to Human Immunaodeficiancy Virus
Types 1 and 2 in Plasma Pools® and to report the results of the validation study In order to
determine the suitability of the method for the determination of HIV-1 and HIV-2 in plasma

pools.

Principle

In this method, the Abbott HIVAB® HIV-1/HIV-2 EIA 2.0 uses recombinant DNA-derived
antigens corresponding to HIV-1 core and anvelope and HIV-2 envelope proteins. These
antigens will react with either or both antibody specificities present in human plasma.
According to the package insert, Abbott HIVAB EIA was developed to allow the
simultanecus detection of IgG and IgM antibodies to HIV-1 and HIV-2 to idantify
potentially reactive individual plasma units. All units comprising plasma poaols made in
Clayton have already been screened by this method. This procedure is designed for use
with pocled plasma, and as such is not modified from the original FDA-licensed assay.

Validation Testing Facility

Bayer Corporation

Quality Assurance

8368 U.S. 70 West

Clayton, North Carolina 27520
(2719} 553-5011

Description of Products Being Tested

Plasma pools were created using 50 or more individual units,
VIROTROL SCREENING Panel 1 is a testing panel made by Blackhawk BioSystems, Inc,

It is composed of 3 samples that have been found to reactive or nonreactive using this
test, The samples are: High Reactive Viral Marker, positive for HIV-1, Low Reactive Viral
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Table T Detection Limit  Raw Data for Sensitivity Panels
Operator 1 DOperator 2
Sensitivity Panel Day 1 Day 2 Day 3 Day 1 Day 2 Day 3
e
Cutoft Vakie® 0.029 0.030 0.027 0034 0033 | 0020 |
H {000 ngimL) 0.003 0.005 -0 008 0.008 0.004 0.001
0.005 2,006 0,004 0,005 0.004 0.004
F {0065 ngimL} oo10 0.011 0.010 0.002 0.007 0.008
ooiT 0.009 0.016 0002 0.001 0.012
G {0068 ng/mL) 0.008 0.010 0.004 0.235 (+) 0.005 0.008
0013 0013 0005 0014 0.032 0.071 (#)
M (0.124 ng/mL) 0012 0012 -0 006G 0,026 0,006 0.010
0,010 o010 0013 0.045 (+) 0.008 0.015
2037 ngfml) 0013 o014 0.008 0018 0.016 0.011
0.011 0.018 -0.002 0.028 0.020 | 0.153(+
L {0230 ng/ml) 0022 D.0zZ7 i.005 0.029 0.0 0.0
" o029 0.033 {+} -0014 0.026 0.018 0.030 (=
D (0.274 ngimL) 0014 0.0 0013 0021 0.009 0014
_0.009 0.014 0.014 0.002 0.018 0.022
S (D 485 ng/mL) 0.043 (+) 0.081 {+) 0.043 (*] | 0.042(+) | 0.040(+) | 0.410(*)
0.044 (+) 0050{+) | 0028(+] | 0043(+) | 0.053(+) | 0.281 (+)
P {0.525 ng/mlL) 0.028 (+} 0.030 {+) 0.024 0.050 (+) 0,020 | 0.032(+)
0.028 (+) 0.030 {+) 0.033 (+) 0044 (+) | 0.037 (%) 0.028
R (0.730 ngimL} 0.065 {+} 0.043 (+) 0.044 (+) 0104 (+) | 01184+) | 0.148 (=)
0.038 {+} 0.046 {+) 0.074 (+} 0,028 0.042 {+) | 0.070(*)
B (0 784 ng/ml} 0.058 (+) 0.065 {+) 0.052 (+) 0.082 (+} | 0.073 {+) | 0.050 (+)
0.062 (+) 0.088 (+) 0,052 (+] | 0109(+) | 0.080(+) | 0.061(+)
C (0.817 ng/mL) 0.052 (+) 0.050 {+) D.047 (+] | 0054 (+) | 0.034(+) | 0.044(+)
0.042 (+} 0.053(+) | 0.051(+} | 0080(+) | 0.041+) | 0.083(+)
M (1.002 ng/mL) 0.082 {+) 0059 (+) 0.070 {+} 0,097 (+) | 0.072{+) | 0074 (+)
0.089 {+} 0.072 {+} 0.068 |+ 0.148 (+) | 0.056 {+} | 0.076 (*)
K (1.804 ng/mL) 0.145 (+) 0,140 (+) 0134 (+] | 0.151(+) | 0.143(+) | 0.147 ()
- 0,132 (+) 0. 144 (+} 0.106 (+) 0.143 (+) | 0.635(+) | 0.157 (+)
J {2.040 ng/ml.) 0.082 (+) 0.088 [+) 0.088 (+} 0116 (+) | 0002 {+) | 0.091 (+)
0,082 (+) 0.088 {+) 0087 (+] | 0.180(+) | 0078{+) | 0109 =)
A (3674 ngimL) 0.170 (+} 0175 (+) 0168 (+) | 0.182(+) | D158 (+) | 0.164(*)
0.180 {+) 0A72(+) | 0139(+} | Q186(s) | 0.152(+) | 0.169 {+)
E (3.890 ng/mL) 0.335 (+] 0.335 (+) D285(+) | 0Q538(+) [ 0331+ | 0.337{*)
0.280 {+) 0.311 {+} 0.286 (+} 0.336 (+) | 0.285(+) | 0314 (+)
-1 Cutoff Value = Negative Control Mean + D.025
. + indicates that value is > the cutoff value and sample is positive for HBsAG
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Table 8. Comparison of EIA and RIA Methods
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E—

Sensitivity Panel Sample ElA RIA

H {0.00 ng/mL) 100 % Monreactive 100 % Monreactive
F (0.065 ng/mL) 0% Reactive (% Reactive
G (0.068 ng/ml) 17% Reactive 0% Reactive
M (0.124 ng/mL} 8% Reactive 0% Reactive
Q {0.131 ng/mlL} 8% Reactive 0% Reactive
L {0.230 ng/mL) 8% Reactive 8% Reactive
D (0.274 ng/mlL) 0% Reactive 0% Reactive
S (0.485 ng/mlL) 100% Reactive 8% Reactive
P (0.525 ng/mL) 75% Reactive 0% Reactive
R (0.730 ng/mlL) 82% Reactive 17% Reactive
B (0.784 ng/mlL) 100% Reaclive 8% Reactive
C (0.917 ng/mL}) 100% Reactive 0% Reactive
N (1.002 ng/mL}) 100% Reactive 33% Reactive
K (1.904 ng/mL) 100% Reactive 50% Reactive
J (2.040 ng/mL ) 100% Reactive 83% Reactive
A (3874 ng/ml] 100% Reaclive 100% Reactive
E (3.998 ng/mL] 100% Reactive 100% Reactive
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Appendix 1

Pool Data for Retrospective Study
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Table 1; Summary of Assay Characteristics and Acceptance Criteria for Validation of the
procedure “Qualitative Detection of Antibody to Human |Immunodeficiency Virus
Types 1 and 2 in Plasma Pools”
‘alictadion Slalistics 1o
Charactessbic Design Report Actual Results
Precision hbsorbance Mean, ﬁm Operator 1
{Repeatabiity ) debermined fof 3 | Devialion, % CV Mean S0 %CV
piasma pools, ki Kit Negative Canbrol 0008 0004 444
conirols and HIV Kit HIV-1 Posilive Control 1208 0134 113
coninel panel Kil HIV-2 Positive Control 0788 0.050 6.3
Plaama Pool 1 o009 0004 449
Plasma Poal 2 0008 0004 493
Plasma Poal 3 008 ODds Ti2
HIV-1 High 1464 0070 48
HV-1 Low 0454 0020 44
Hiv-2 High 0O7TE 0045 48
HiW-2 Low 0311 004 4.4
Hiy Negatve 0oMz2 0004 333
Diperator 2
Mean S0 % CV
Kit Megative Control 0012 DODE 417
Kit HIY -1 Pos#live Control 1084 0122 113
Kit HIY -2 Posilive Contral 072 0038 4.4
Plasma Pos 1 0012 0004 414
Plasma Poo 2 Omo oo0dd 44d
Flasma Fool 3 D010 DODE 502
HIW-1 High 1782 036 173
HIV-1 Low 0534 0154 258
I 2 High 0900 0057 63
HIW-2 Low 0285 0022 Fif*
» ~ HIV Negative 0.012 0.008 50
Pracision Retrospeciive Mean, Standard Mean S50 % CV
{Intermediata) Digta from 100 Daviatom, % CY | Poal 0011 0008 3T2
negalive pools, Megalive Conlnol 0012 oQps 37
kit negative HIW-1 Positive Conlral 4986 0160 162
control, and kil HIW-2 Positive Control 0E20 0138 4.7
= - positive control
Speciicity Companson ol | Fold-Difflerence | HIv-1 Operalol 1 Operalor 2
kit DOriginal Yalidation Data 134-fold 90-fold
contral o kit Retrsspective Pool Dats  76-fold (multiple operatars)
negative control
Hi-2 1 2
Criginal Validstion Data BE-fuld  Gd4-fold
y 1 ) Retroapective Pocl Data T1-fold imultiple oparatars)
Datection Limit | Comparisonol | Foid-Difference Operstor 1 Operaior 2
kit negathee Ciriginel Valsdation Dats 12-Enld 3-fald
control to cutoff Retrospeciive Pool Dala 1,8-fold {mulliple operators)
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Summary

The purpose of this study is to validate the meathoed for detection of antibody to Human
Immunodeficiency virus types 1 and 2 (HIV 1/2) in plasma pools. This method is described
in the procedure “CQualitative Detection of Antbody to Human Immunodeficiancy Vinus
Types 1 and 2 in Plasma Pools”. It is an in vitro enzyme immunoassay (EIA) for the
gualitative detection of antibodies to HIV-1 and HIV-2 in pools of human plasma.

Introduction

The purpose of this document is to describe the characteristics evaluated in order to
validate the method "Quailitative Detaction of Antibody to Human Immunaodeficiancy Virus
Types 1 and 2 in Plasma Pools® and to report the results of the validation study In order to
determine the suitability of the method for the determination of HIV-1 and HIV-2 in plasma

pools.

Principle

In this method, the Abbott HIVAB® HIV-1/HIV-2 EIA 2.0 uses recombinant DNA-derived
antigens corresponding to HIV-1 core and anvelope and HIV-2 envelope proteins. These
antigens will react with either or both antibody specificities present in human plasma.
According to the package insert, Abbott HIVAB EIA was developed to allow the
simultanecus detection of IgG and IgM antibodies to HIV-1 and HIV-2 to idantify
potentially reactive individual plasma units. All units comprising plasma poaols made in
Clayton have already been screened by this method. This procedure is designed for use
with pocled plasma, and as such is not modified from the original FDA-licensed assay.

Validation Testing Facility

Bayer Corporation

Quality Assurance

8368 U.S. 70 West

Clayton, North Carolina 27520
(2719} 553-5011

Description of Products Being Tested

Plasma pools were created using 50 or more individual units,
VIROTROL SCREENING Panel 1 is a testing panel made by Blackhawk BioSystems, Inc,

It is composed of 3 samples that have been found to reactive or nonreactive using this
test, The samples are: High Reactive Viral Marker, positive for HIV-1, Low Reactive Viral

ITs
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Marker, positive for HIV-1 1o a lesser extent; HIV-2 Level II, positive for HIV-2: HIV-2 Lavel
|, positive to HIV-2 to a lesser extent. and, VIROCLEAR, negative for HIV types 1 and 2.

Validation Design

Precision (Repeatability): Three plasma pool samples and two control panels (one for each of
the two virus types) consisting of a high reactive sample, a low reactive sample, and a negative
sample were testad by each of two operators in tipkcate on six separate days,

Precision (Intermediate): One-hundred nagative plasma pools and their respective kit controls
(positive and negative) were tested by multiple operators over a penod of approximately 6
manths

Specificity: Specificity was addressed by comparing the kit negative contral to the kit positive
controls. In addition, kit negative and positive controls wera compared from the retrospactive
data from the testing of 100 nagative poals.

Detection Limit: The lower limit of detection is set by the cutoff value, which is defined by the
kit manufacturer (Abbott). Since this is not a quantitative test, a numerical value cannot be
placed on this response level However, as part of the commercial antibody panel, samples
designated as weakly positive were include in the study, to assess the sensitivity of the assay.
In addition, a comparison was made between the cutoff value and the kit negative control
absorbances from both the original validation and the ratrospective pool data.

Discussion of Experimental Results

Precision [Repeatability) was determined by analyzing three plasma pocl samples and one
control panel consisting of an HIV-1 high reactive sample, HIV-Z high reactive sample, an HIV-1
low reactive sample, HIV-2 low reactive sample, and a negative (nonreactive) sample. All
samples for each lot ware analyzed by each of twao aperators on six separate days (Tables 2-5).
The data is summarized in Table 6. All posilive and negative kit comtrols were within kit
specifications. Samplas with low absorbance values (negative kil control, plasma pools, and
nonreactive control panel sample) yielded % cv's (coefficient of varation) that were greater
than 30% (33.3% to 71.2%). For the kit controls, the % c.v.'s ranged from 4.4% to 25.9%

Precision {Intermediate) was determined by evaluating retrospective data from 100 pools that
tested negative for antibody to HIV type 1 and HIV type 2 and the kit controls (negative and
positive) that were ncluded with each determination. The % c.v.'s were approximately 16% for
the HIV-1 positive contrel and 15% for the HIV-2 positive control (Table 7). For both the
negative contral and the 100 plasma pool samples, the % c.v. was 37%. This higher %o.v. is
reflective of the low absaorbance values for the negative control and the pool samples.
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Specificity of the assay was demonstrated by the ratio of the mean of the positive control
values to the mean of the negative control values, as summarized in Table 8 The HIV-1
positive control was approximately 134-fold higher than the negative control for Operator 1 and
80-fold higher for Operator 2. For the HIV-2 positive contral, the ratios were B8-fold and 64-fold
for Operators 1 and 2, respectively.  In addition, the positive and negafive control samples were
compared from the 100 retrespective pool tests (Table 7). In the retrospective study, the HIV-1
positive control was T6-fold higher than the negative control, and the HIV-2 positive control was
T1-fold higher than the negative control. Both sets of data show that there is ample spread
between the positive and negative samples to yield confidence in assigning a sample as either
reactive or nonreactive.

Detection Limit was assessed by comparing the absorbance values from the HIV control pane|
low reactive samples to the cutoff value and by comparing the cutoff value to the kit negative
control. MNone of the 24 replicates of the HIV-1 low reactive samples and none of the 24
replicates of the HIV-2 low reactive samples fell below the cutoff value. The data from the
original validafion show that the cutoff value is approximately 59- to 12-fold higher than the
negative control (Table 8).

To increase the sensitivity of the assay QA Change BO070 was initiated in May 1996. This QA
change proposed modifying the calculation of the cutoff value. The cutoff value was originally
calculated by: negative control mean + 0.100 (based on the kit's package insert). QA change
BOOTO changed the calculation of the cutoff value to. negative contral mean + 0.010. The
experimental data from the 300 pools evaluated for QA change BOD70 supported tightening of
the specification. QA change BOOT0 was adopted in July 1998, Therefore, the cutoff value
used for the retrospective 100 negafive pool study was calculated as follows: negative control
mean + 0.010. For the retrospective 100 negative pools, the cutoff value is 1.8-fold higher than
the negative control (Table 7).

Conclusions

Validation of the method CQAB 08-056 “Qualtative Detection of Antibody to Human
Immunodeficiency Virus Types 1 and 2 in Plasma Pools” was accomplished by running a series
of experiments that assessed the following characteristics: Precision, Specificity and Detection
Limit. "Qualitative Detedtion of Antibody to Human Immuncdeficiency Virus Types 1 and 2 in
Plasma Pools", CQAB 08-058, is considered validated and suitable for its intended purposes.
References

1 CQAP 202 "Validation of Analytical Methods”. Revision 3
2. |CH Harmonized Tripartite Guideline on Validation of Analytical Procedures”, May 1997
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Attachments

Table 1 Summary of Assay Characlenstics and Acceptance Criteria for Validation of the
procedure "Qualitative Determination of Antibody to Human Immunodeficiency
Virus Types 1 and 2 in Plasma Pools"

Table 2: Cperator 1: Absorbance Values for Samples Assayed Day1, Day 2, and Day 3

Table 3 Operator 1: Absorbance Values for Samples Assayed Day 4, Day 5, and Day 8

Table 4 Operator 2: Absorbance Values for Samples Assayed Day1, Day 2, and Day 3

Table 5 Operator 2. Absorbance Values for Samples Assayed Day1, Day 2, and Day 3

Table 6 Precision (Repeatability). Statistical Summary of Onginal Validation Data

Table 7 Precision (Intermediate), Specificity and Detection Limit: Statistical Summary of
Retrospective Data and Comparison of Conbrols

Table B Spacificity and Detection Limit: Comparison of Positive and Negative Conlrols

Appendix 1 Pool Data for Retrospective Study
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Table 2 Operator 1: Absorbance Values for Samples Assayed Day1, Day 2, and Day 3
X Day 1 2 Day 3
Kit Negatve Control: el 1 0.008 0.016 noiz
Wedl 2 0.000 0.001 0008
Wedl 3 0.010 0.007 000z
bean - = = 0008 El.l'.lgﬁ ouoa?
it Positive Control, HiV-1; Aell 1 1.155 1.071 1.217
Weidl 2 1114 1 DBS 1178
Mnan 1136 1.080 1.187
Kit Posifive Control, HIV-2: Weidl 1 o.7E 0.718 0787
Wl 2 0B14 0736 0.808
Mean 0.BO03 0727 0.787
Flasma Poal 1; Wil 1 001G 0011 00 |
Well 2 0.003 0.014 a.010
Well 3 0.000 g.o07 @.013
Mean 0.009 2.011 0.009
Plasma Poal 2: Wl 1 0.002 0008 0.004
Well 2 {.006 0004 0004
Wiall 3 0.0186 a.010 0.005
Mean 0 N0A 0 08 0004
Plasma Fool 3 Wall 1 0.006 i O0A 0,008
‘Well 2 0,006 4.008 0.006
Well 3 0,008 0.046 0.o02
Maan " = 0.003 0.010 0.005
Commercial Panel: HIV-1 High Reactive Wl 1 1.463 1.361 1.470
Wall 2 1,485 1.347 1432
Wiiall 3 1.480 1.448 1,605
Maan 1479 1.3886 1.468
Commercial Paner HIV-1 Low Reactve  viall | 0444 0 441 0.468
Wifall 2 0.481 0458 0,460
Wiell 3 0.420 0455 0.444
Iiean e 0.442 0451 0.457
Commercial Panel: HIV-2 High Reactve  Well 1 097 0,958 0.542
Virall 2 1,008 1,008 0,285
Wiall 3 0.843 1.018 0577
_Mean _ - - 0974 0.995 0.981
Commercial Panel: HIV-2Z Low Reactve  Wall 1 0.334 0.307 0.311
Wiall 2 0.284 0313 0287
Wiell 3 0.8 0.318 D-Hﬂ
Mean - 1.306 0313 0.308
Commercial Panel. Negative [Nonreactive) Wel 1 0.00BE oot ooy
el 2 o010 0.611 oo
el 3 a.o11 0012 007
Mean ¢.010 0.012 n.nﬂ-g
Cutaff Vaksed o108 0.108 0.107
g Coutaff Value = Nagative Control Maan + 0,100

1™
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and 2 in Plasma Pools
Table 3: Operator 1: Absorbance Values for Samples Assayed Day 4, Day 5, and Day 6

Sample Ih: 4 I:Il!I 5 Day &
Kil Negative Control: Wedl 1 0.004 0012 0.010
Vel 2 0.014 0,008 0014

Well 3 0.c0o7 0.011 0009

 Msan - o : 0.008 0.011 0011
Kit Positive Contral, HIV-1: el | 1121 1271 1258
Well 2 1.115 1,308 1.204

[Mean - g 1318 1250 1251
Positive Control, HIV-2: YWedl 1 0.807 0.893 0.707
el 2 0814 0.805 0.774

[ Mean = 0811 0.845 0741
Plasma Poo 1. Vvedl 1 0.010 0.008 0,008
Well 2 0,000 0.019 0.004

Waedl 3 2015 0,004 0.005

Mean oo 0.008 0 006
Plasma Pogl 2 YWell 1 0.007 0012 0010
el 2 o013 0.046 0.007

Well 3 o012 0.012 0.008

[ Moan 0.011 0013 0.008
Plasrma Pool 3. Wl 1 0008 0,008 0.008
Well 2 0.0DE 0.008 0.003

Wil 2 Quooz a.0%0 0.004

Mean £.008 0.008 0.004
Commarcial Panal: HIV-1 High Rmachve  \Well 1 1400 1536 1.383
Wedl 2 1.420 1.83z 1.527

WWell 3 1.421 1 627 | 496

oan . . 1414 1568 1472
Commercial Panel: HIV-1 Low Reactive Wl 1 0424 0. 4BE 0 458
Wl 2 D433 0.491 0.463

Vel 3 0447 0483 0

Mean 0435 0487 0 455
Commercial Panel: HIV-Z High Reactive  Well 1 00186 1.001 0 841
Well 2 0. BBA 1.078 0897

Wedl 3 0,064 1026 1.001

Mean _ _ 0B2z2 1038 0,880
Commercial Panel: HIV-Z Low Seactive Watl 1 0308 0338 0287
Well 2 0298 m.323 0.302

el 3 0.308 0.330 0.313

Mean = S = 0.305 0.330 0.304
[Commercial Panal Neagative (Momreactive) vl 1 0012 0017 0017
Wl 2 0015 00156 0.00a

Wall 3 0010 o018 0.008

Mean 0.012 0.017 0.611
Cutof Valua® 0.108 0.111 KEL

a Cutofl Value = Negative Control Mean + 0100
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Table 4: Operator 2. Absorbance Values for Samples Assayed Day1, Day 2, and Day 3
Sampie Day 1 Day 2 Days |
K Negative Controt Yuall 1 oao17 .00 a.m6
Well 2 0.013 201 0.012
Wl 3 0.014 2.007 3.3
Mean 0.015 0008 Q.04
Kit Posgiiive Control, HIV-1: Well 1 1.084 1881 0,897
Vgl 2 0,974 0.BEQ 1.019
Meaan 1034 0621 1.008
Kit Positive Contral, HIV-2: TE 0.778 0750 072
Wiall 2 0.761 0 755 0,832
Meaan 0,784 783 0.772
[ Plasma Pool 1. Vall 1 0017 o014 ome
Wimll 2 0.ms 018 0.010
Viiell 3 0.3 0.012 0.018
IEan 0015 00158 0.014
Plasma Pool Z: Wil 1 0.012 .008 0.010
Wiell 2 0.013 ©.008 0.018
Wil 3 0,015 0.5 0,008
Mean 0.013 0.010 0.012
Plasma Poal 3. Well 1 0.019 c.007 0.0
Wiell 2 0.012 0.008 0.008
Wiell 3 0.020 0.002 0014
heran 007 0.006 0.011
Commercial Panet HIV-1 High Reactive  Well 1 2.077 Z.008 2.080
Well 2 2.200 1.958 2.021
Wiell 3 2.052 2012 2018
| Mean = 2.110 1,892 2 043
Commercial Fanet HIV-1 Low Reactive Wl 1 0.7558 0.707 0.715
Wall 2 0776 0.712 0.727
Wiall 3 0.783 0.708 0. 745
hdean 0. 785 0.708 0728
Commercial Panat HIV-2 High Reactve  Wall 1 0.895 0,844 0883
Well 2 0.840 0.907 0 88z
Well 3 0.887 0.856 0830
Maan O ATE 0,885 0871
Commercial Pansl: HIV-2 Low Reactive Wl 1 0.303 0.254 0 265
Wil 2 0.203 0286 0.261
Well 3 0.274 0.300 0288
Maan = 0280 0280 0271
Commercial Panel. Megative (Monreactiva)
Wil 1 0016 0015 o012
Wiell 2 018 0074 0005
Wil 3 0.013 0.018 0.014
Mearn ool 006 0.010
Cutoff Valysd 115 0.108 0114

a Cutelf Walie s Negative Control Mean + 0,100
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and 2 in Plasma Pools

Table 5: Operator 2. Absorbance Values for Samples Assayed Day 4. Day 5, and Day B
——
Day 4 Day 8 Day &
it Negative Contral; Well 1 0014 0.003 0.018
Well 2 0015 0.009 0.014
Wil 3 0018 0,002 0.017
Maan 0.015 0.008 0,015
Kit Positive Contral, HIv-1- Wil 1 1,240 1.140 1132
Yall 2 1.249 1.081 1.235
 Mean 1.245 1.111 1,184
Kit Positive Contral, HIV-2: Well 1 0.78% 0.723 0.8032
Wl 2 0.824 0.743 0,764
Mean .807 0,733 0.784
Flasma Podl 1. edl 1 .00 o003 0009
Wedi 2 0.008 0.000 0.011
Wall 3 0014 0,008 0015
| Mean o.on D004 D012
Plasma Poal 2. el 1 T -0.003 0010
el 2 0012 0.000 0010
Wadl 3 0.010 0,004 0.007
[ Mear 0.012 0.003 0 000
Plasma Poot 3 Wedl 1 0.0089 0.008 0.004
Wedl 2 0.008 0008 0 008
Well 3 0.015 002 0 005
Mean oon 0. 008 0006
Commercial Panel. HIV-1 High Reactive Vel | 1 B4 1410 1 481
Wedl 2 1,535 1,346 1 468
WWell 3 1 a4 1.373 1 496
_ljﬂn = = n 1 571 1 ATE 1 482
Commercial Fanel. HIV-1 Low Reactive Vel | 0476 0,408 0442
Wedl 2 0 402 0.417 0435
Wl 3 0 486 0.427 0 448
Wean 0 465 04 0 442
Commercial Panel:. HIV-2 High Reaclive el 1 1.047 0800 ET
Wl 2 1.002 0 B4E 0 907
Wl 3 D871 0,856 0674
Mean ) - = 1007 o871 0005
Commercial Panal HIv-2 Low Reaciive el | 0.310 0 264 0260
Well 2 0.312 0278 0.280
Wl 3 0.342 0.264 D.284
Wean = 0327 0260 0281
Commercial Fanel: Megative (Nonresctive) Well 1 (018 0,005 0.003
Wil 2 o01e 0 008 0.019 l
Well 3 0018 0.003 0.007
Mean m 0018 0.008 0.010 |
Culof Valued REL 0108 D116 |

Culoft Value = Negative Control Mean + 0,100
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Table B Precision (Repeatability): Stafistical Summary of Oniginal Validation Data ®

Operator 1 Operator 2 =
Sample Mean 5.0. % C.v. Meaan E.D_ % e.v.
Kit Negative Control 0.0058 | 0004 | 444 | 0012 | 0005 | 417
Kit HIV-1 Positive Control 1.208 0.134 A% 1.084 0.122 11.3
Kit HIV-2 Positive Cantrol 0768 | 0050 | 63 | 0772 | 0038 | 48
Plasma Poaol 1 0.008 0.004 44.1 0.012 | 0.005 414
Plasma Pool 2 0006 | 0004 | 493 | 0010 | D004 | 448
Plasma Pool 3 0006 | 0005 | 712 | 0010 | 0005 | 502
HIV-1 High Reactive 1454 0.070 48 1.762 | 0305 | 17.3
HIV-1 Low Reactive 0454 | 0020 | 44 | 0564 | 0154 | 258
| HIV-2 High Reactive 0978 | 0045 | 46 | 0900 | 0057 | 63
V-2 Low Reactive D311 | 0014 | 44 | 0285 | D022 | 7.8
Panel Negative (Nonreactive) | 0012 | 0004 | 333 | 0012 | D006 | 50
Cutoff Valug” 0.108 | 0002 18 [ 0112 | poo4 | 36 1

’ Summary of data from Tables 2-5

' Cutoff Value = Negative Control Mean + 0100
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and 2 in Plasma Paools

Table 7. Precision (Intermediate), Specificity and Detection Limit: Statistical Summary of

Retrospective Data and Comparison of Centrols®

Sample Mean 5.D % c.v.
Kit Negative Control 0.013 0.005 37
Kit HIV-1 Positive Contral 0.985 0.160 16.2
Kit HIV-2 Positive Contral 0.820 0.135 147
 Plasma Pool 0.011 0.004 3z
Cutoff Value® 0.023 0.005 212
Ratio: HIV-1 Negative/Positive 1.3%
Ratio: HIV-2 Negative/Positive 1.4%
Fold Difference: HIV-1 Positive/ Negative T8-fold
 Fold Differance: HIV-2 Positive/ Negative 71-fold
| Fold Difference”HIV-1 Positive/Cutoff 43-fold
Fold Difference.HIV-2 Positive/Cutoff 40-foid
Fold Differance: Gmaﬂi‘ﬂu&n’dm 1.8-fald
4 Individual pool and control data is in Appendix A

. Cutoff Value = Negative Control Mean + 0.010
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Table B. Specificity and Detection Limit: Comparison of Positve and Megalive Controls

P ——

Control Sample Operator 1 | Operator 2 |
| Negative Control Mean 0,009 0.012
Positive Contral, HIV-1 1208 1.084
Positive Control, HIV-2 0.788 0.772
Ratio: HIV-1 Negative/Positive 0.7% 1.1%
[ Ratio. HIV-2 Negative/Positive 1% 1.6% 1
Fold Difference: HIV-1 Positive/Negative 134-fold Eﬂ-fnld
Fold Difference: HIV-2 Pesitive/Negative 88-fold G4-fold
[Cutoff Value® 0.108 0112
Fold Difference: HIV-1 Positive/Cutoff 11-fold 10-fold
Fold Difference: HIV-2 Positive/Cutaff 7-fold 7-fold
mu'lﬁ'ﬂgiaﬂm 12-foid Hl-_hld
. Cutoff Value = Negative Control Mean + 0,100
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Appendix 1

Pool Data for Retrospective Study
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Introduction

This report is an addendum to Revision 1 of the validation report of the method “Qualitative
Detection of Antibody to Human Immunodeficiency Virus Types 1 and 2 in Plasma Pools”.
Revision 1 included a discussion of the cutoff value as defined by the kit (cutoff = negative
control mean + 0.100) and as modified through QA Change BOO70 (cutoff = negative control
mean + 0.01). This addendum addresses changing the cutoff to negative control mean +
0.025.

Discussion of Cutoff Value

To increase the sensitivity of the assay QA Change BDO70 was initiated in May 1996. This QA
change proposed modifying the calculation of the cutoff value The cutoff value was originally
caleulated by: negative control mean + 0,100 (based on the kit's package insert). QA change
BOOT0 changed the calculation of the cutoff value to: negative control mean + 0.010. The
experimental data from the 300 pools evaluated for QA change BOO70 supported tightening of
the specification, QA change BOOTD was adopted in July 1986,

Evaluation of the accuracy of the method showed that 30% of known negative sampies lasted
positive when the cutoff value = negative control mean + 0.01 (Data not shown). Statistical
analysis of 98 absorbance values from 44 test samples known 1o be negative for HIV-1{ses
Appendix 1 Tor raw data of CDC negative samples) yielded a meanabsorbance of 0.017 with a

standard deviation of 0,008 {Table 1). The 100 pools (with 300absorbance values) evaluated in

Revision 1 of the validation report yielded a mean absorbance of 0.011 and a standard deviation

of 0.006. When both sets of data were combined, the overall mean was 0.012 with a standard
deviation of 0.007. For these sets of data, the factor of 0.010 is 1.3, 1.7, and 1.4 times the
standard deviation of the data, respectively Increasing the factor to 0.025, would result in an
increase of appraximately 3 times the standard deviation for these samples.

Conclusions

The recommended cutoff value for this method “Quaitative Detection of Antibody to Human
|mmunodeficiency Virus Types 1 and 2 in Plasma Pools® is negative control mean + 0.025. This
value is well below the cutoff value as defined by the kit manufacturer (Abbotl Laboratores),
therafore, the sensitivity of the assay would not be compromised and the number of false
positives would be reduced.
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Attachments

Table 1:
Appendix 1

Comparison of Standard Deviation of Absorbance Values to 0.01 Cutoff Factor

Absorbance Values of CDC Nagative Samples and 100 Pool Samples {Used in
Revision 1 of the Validation Report)
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Table 1 Companson of Standard Deviation of Absorbance Values to 0.01 Cutoff Factor

Sample Mean SD % C.v. Fold Difference:
E 0.01 FactoriS.D.

CDC Negative Samples 0.017 0.008 487 13

(100 Pools = 0011 | 0006 | 503 17

CDC Negative Samples + 100 Pools | 0.012 0.007 64 2 14
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Absorbance Values of CDC Negative Samples and 100 Pool Samples
{Used in Revision 1 of the Validation Repart)
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Introduction

Hepatins C virus (HCV) is considered o be the principal etiological agent responsible for
90 to 95% of post-transfusion non-A, non-B hepatitis cases. HCV is a positive sense
single-stranded RNA virus with a genome of approximately 10,000 nucleotides coding
for 3,000 amino acids. As a blood-bome virus, it may be transmutted by blood and blood
products. The prevalence of HCV infection 1s hugh in patients recerving organ transplanis,
blood transfusions or commaercial clotting factors, in patients with percutaneous exposure
through intravenous drug abuse and in patents undergoing renal dialysis. The global
prevalence of HCV infection, as determined by immunoserology, ranges from 0.6% in
Canada 1o | 5% in Japan,

The COBAS AmpliScreen™ HCV Test, v2.0, an in vitro nucleic acid amplification test
for the qualitative detection of HCV RNA in plasma, 1s designed to screen pooled
samples of donated human plasma  The screening of pooled plasma and the subsequent
eulling of positive matenial ensures a reduchion of the potential viral load in preduction
pools. The reduction of viral load is significant o improving the efficacy of viral
macnvation steps that oceur during the production process.

Guidelines that indirectly regulate the viral load for HCV in plasma derived products
have been in place since July 01, 1999 (CPMPBWP390/49T). Nucleic acid amplification
technology (NAT) must be used to screen plasma manufactuning pools for the presence
of HOV RNA prior to release of final product within the European Union.
Manufactunng-scale plasma pools are created from individual source plasma donations
that have been screened by MNAT for one or more blood bome viruses. These
manufacturing pools may then be retested for these viruses, to ensure that neganve

manufacturing pools are processed
Ohjective

The aim of this study was to demonstrate the robusmess of the Roche COBAS
AmphiScreen™ HCY kit, v2.0 and to prove equivalency with the previous method
(Roche™ HCVY microwell plate method, v2.0) when testing pool matnices of source
plasma donations and recovered plasma donations. The validation protocol was
conducted according 10 the ICH Harmoni zed Tripartte Guideline on the Validation of
Analytical Procedures and the EDOM document PA/PH/'OMCL (98) 22, DEF Falidation
() Nucleic Acid Amplification Technology (NAT) For The Detecrion OFf Hepatitis C Firus
fHCF) RNA In Plasma Pools m accordance wath the E. P. general chapter 2.6.21, MNucleic
Acid Amplification Technigues,
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3 Validation Testing Facility

Talecns Biotherapeutics, Inc.
Raleigh Test Lab

1 200 New Hope Road
Raleigh, North Carolina 27610

4. Persons lnvalved in the Validation Study

Study Director
Michael Gray, NAT Techmcal Operations Superasor

Study Personnel:

Mant Selley, NAT Laboratory Techmeian, Operator 1

Rochelle Taylor, NAT Semor General Supervisor, Operator 2
Eugenia Vallido, NAT Chief Laboratory Technician, Operator 3

5, Description of Materials Being Tested
5.1 HCV Positive Material

The HCV in-house standard (QAV-749A) was used in these studies. This positive control
consists of an HCV-positive plasma donation, calibrated against the WHO Intemational
Standard, at a titer of 57,5 x 10" [U/mL

52 Robustness Study (Verification of assay sensitivity in varied plasma matrices)

Recovered plasma pool samples obtmned from archive at the RTL have been tested
previously and found negative for HCV. These previously blinded samples, representing
pools of approximately 12,000 donations each, ware combmed 1o create sufficient
volume of a homogeneous matrix to perform this validahon

Source plasma pools were prepared from RTL mumipool samples that have been
previously tested and found negative for HOV, A sufficient number of these samples
were combined to represent no less than the minimum number of donors in a
manufacturing pool {3,840) and to provide adequate sample volume to perform this
validation.

53 Cross-Contamination Stwdy
A multiple-source plasma pool (PCR-012), non-reactive for HCV, was used as a diluent
in the preparanon of HCV dilunon for the cross-contamination study . This normal human
plasma pool was also utilized as the negatrve control (NHP) tested along with the HCV
in-house standard QAV-749A in the same study.
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54 Specificity Study

A panel of 100 source plasma pools (3,840 donations each) served as the matrices for all
of the final test samples used i the specificity study (Listed in Table 3). The 100 pools
were created from plasma donation minipools that were previously tested and found
negative fior HCV

The dilution scheme and composinion of the samples tested during this validation study 1s
outlined in Table 1.

Table 1 - Compaosition and Dilution Scheme of Sample Panels Tested During Validation

Stock Dilution Dilution Procedure Final Sample
HCV
In-house Standard Cron |03 mL QAV-7494 + HCV Intermedinte
(QAV-T49A) ! 2.7 mL Recovered Plasma Pool al 575 x 10" [U/mlL
ot 375 % 107 IU/ml
HCV Informediste | e e HCY Intermediate
a3 40 it | FIOV | 2510 RML S ST aik at 37.5 x 107 IU/mL
) Recovered Plasma Pool -
i 2 mL of HCV Intermediate ot HCY-positive
ﬁ;‘:’lﬂ:'m 1:575 | 575 % 10° IWmL + 113 mL {106 TU/mL)
: Recovercd Plasma Pool Recovered Plasma Pool pancl
HCV
In-house Standard 1100 1,3 mL QAV-T49A +29.7 mL HCWV lniermediate
(QAV-T494) ' Source Plasma Pool at 575 x 10° IU/mL
ot 575 x 10° IU/mL
HOV lmermodios |00 | 575 10t £ 29 7 HCY lotnncdinke
- Source Plasma Poal it
: 2 mL of HCV Imtermediate at HCV -positive
s emetiue | 1575 | STS 10 IWinL + 113 mil (106 TU/mL)
s Source Plasma Pool Source Plasma Pool pancl.
HCY O
HCV-positive
In-house Standard ] 0.5 mlL QAV-T49A +
(QAV-T49A) BI040 5 mL PCR-012 (2 "“'l:"‘. “:.‘J*“L;:m"‘]“"
at 57.5 % 10° IU/mL TR
[ Analytical Test Method

The COBAS AmpliScreen™ HCV Test, v2.0, 15 based on five major processes: 1)
specimen preparation, 2) reverse transcription of target RNA to generate cDNA copies, 3)
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6.1

PCR amplification of target cDNA using HCV specific complementary primers, 4)
hybndization of the amplified products o oligonucleonde probes specific 1o the targes
and 5) detection of the probe-bound amplified products by colonmetric determination.

Extraction of HCV Nucleie Acid from Human Plasma

HCY RNA is isolated from plasma After an imital high-speed centrnifugation step to
concenirate virus particles, the HCV RNA is isolated by lysis of virus particles with a
chaotropic agent followed by precipitation of the RNA with alcohol. The HCV Internal
Control RNA 15 introduced into each specimen wath the Lysis Reagent and serves as an
extraction and amplification control for each individually processed specimen,

Internal Contraol

Reverse transenption and amplificanon of HCY Internal Control (1C) RNA occur
simultaneously. The Master Mix reagent contains a biotinylated primer pair specific 1o
HCY and IC target nucleic acid The 1C 13 a non-infectious RN A transcript that contains
the identical primer binding sites as the HCV target and a unique probe bindmg region
that allows IC amplicons to be disungmshed from HCV amplicons. The IC 15
incorporated into each individual sample and i1s camed through the specimen preparanion,
reverse transcription, PCR amplification, hybridization and detection steps along with the
HCY target The detection of amplified HCV Intemal control DNA is performed to
ensure the ntegnty of the extraction and amplification process

Detection of HCV in Plasma Pools Using Poalymerase Chain Reaction Methoadology

The COBAS AMPLICOR™ Analyzer chemically denatures the HCV and 1IC amplicons
mnio single-stranded DNA immediately after PCR amplificanon. Dunng the detection the
amplicons are hybridized to target-specific oligonucleotide probes bound o magnetic
particles, which mcreases the overall specificity of the assay. A colored complex 15
formed when particle-bound horseradish peroxidase catalyzes the oxidation of
tetramethylbenzidine (TMB). The COBAS AMPLICOR™ Analyzer at a wavelength of
660 nm measures the absorbance

Detection Controls

The Rache negative control (-) 15 designed to confirm acceprable performance of the
assiy, The absorbance for the Roche (-) control must be less than 0100 at 660 am_ 1f the
absorbance value 15 greater than or equal 1o 0.100, the entire run s invalid and must be

repeated (sample preparation, amplification and detection).

The Roche positive control {(+) 15 designed to confirm acceptable performance of the
assay. The absorbance for the MP (+) control must be greater than or equal o 1.000 at
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660 am. If the absorbance value is less than 1000 nm, the entire run 15 invalid and must
be repeated (sample preparation, amplificanon and detection).

The Roche internal control absorbance (IC) for samples and controls must be greater than
or equal to 0 200 g 660 nm for a vahd test. A sample 1C of less than 0 200 invalidates the
result for that sample, unless the test result is positive. I the absorbance of the sample is
greater than or equal to the cut-off value of 0.200 at 660 nm, the intemal control result is
disregarded and the sample is interpreted as positive. If the test result for the sample is
invalid, the entire test procedure (sample preparation, amplification and detection) must
be repeated

The in-house positive control, at 100 TU/mL (in accordance with CPMP/BWP/390/97),
must be greater than or equal to 0. 200 at 660 nm for a valid test. If above conditions are
not met, the entire run 15 discarded and all non-reactive samples are repeaied Reactive
results obtamad from runs with acceptable kit controls but invalid in-house controls
results are treated as positive,

6.5 Test Disposition

A test sample is interpreted as neganive for HCV RNA if the absorbance value (660 nm)
for the sample is less than 0200 and the Ass value for the mternal control is greater than
or equal to 0.200. If the Asw value for the test sample 1s less than 0.200 and the Aus
value for the internal control is less than 0 200, the test for that sample 15 invalid and the
sample must be retested (these samples would not be counted for purposes of this
validation). If the absorbance value {660 nm) for the test sample 1s greater than or equal
1o 0.200, then the test sample 15 interpreted as positive for HCY RNA. Test samples wath
an Age greater than or equal to 0 200 are mterpreted as positive for HCV RNA regardless
of the Agw value for the HCV IC

‘L Design of the Validation Stady

The qualitative PCR assay described here functions as a limut test for impurines. Test
results are iterpreted as either positive or negative for a detectable analyte. This limit
test was validated for assay robustness, repeatability, intermediate precision and

7.1 Sensitivity ( Detection Limit)

The detection limit of the type of qualitative assay must not only account for the quantity
of the nucleic acid umts per umit volume, but 1t must also be expressed as a function of
the positive-test rate for a specific nucleic acid load The positive cut-off point is the
minimum number of target sequences per volume sample, which can be detected in 95%
of test runs. Roche has determuned that the COBAS AmpliScreen™ HCV test, v2.0, can

7
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T2

73

74

detect HOV RNA at levels as low as 30 [U/mL with a 95% positivity rate for donor
screaning (COBAS AmpliScreen™ HCY Test, version 2.0 package inser)

Specificity

Specificity 15 pnmanly a function of pnmer selechion m PCR assays One hundred source
pools of non-reactive plasma were tested to establish that the assay does not generate
false-positive reactions from its integral components or pool constituents,

Repeatability and Intermediate Precision

Repeatability and intermediate precision were addressed as a function of the detection
it As a component of assay execution, each test consisted of separate extraction,
amplification and detection sessions, and the operator accounted for each phase of the
assay. Operators used different COBAS instruments for the amplificanon and detecnon
phase of the procedure . Source plasma pools and recovered plasma pools spiked with
HCY at 100 [L/mL were tested in panels consisting of 8 samples each over a three day
penod for both recovered and source plasma pools. Operators were required to achieve
individual (repeatability ) and collective (intermediate precision) positive-lests at a rate of
95 to 100% in order to pass the validation.

Robustness

This validanon addressed the 1ssue of robusiness through detection of HCV at the
targeted cutoff in vaned plasma backgrounds {recovered and source plasma) and the
absence of cross-contamination between negative and high-tier HCV samples

Test sensitivity in varied pool constituents was addressed by testing 24 individual plasma
matrices consisting of bath recovered (3 operators x 24 maitrices) and source plasma (3
operators X 24 matrices) pools non-reactive for HCV contammng 1,000 to 12,000 different
donations. To meet the requirement set forth by the CPMP gwdeline
(CPMP/BWP/390/97) and 1o compare with the previous method used ot the RTL (Roche
AmpliScreen™ HCY microwell test kit, v2.0, positive-test rate at 95% or better at a titer
of 100 IUymL n plasma pools). sample pools were spiked with HCV at 100 IU/mL. The
robustness of assay performance under these conditions (varied pool constituents) was
assessed by the ability to attain a positive-test rate of 95%

Cross-contamination concemns were addressed by testing a panel of alternating non-
reactive pools and non-reactive pools spiked with HCV to a uter of 57.5 x 107 IU/mL.
One operator tested a panel consisting of 10 negative samples alternating with 10 high-
niter HCV samples to detect the presence of HCY RNA, Robusiness of assay performance
was assessed by the ability of the test to accurately detect negative (no positives) and
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high-titer HCV positive samples ( 100% positive) arranged in an altemating pattem
(Figure 1).

Discussion of Experimental Results

This study of the COBAS AmphiScreen™ HCV Test, v2.0 for the detection of HCV
RNA n plasma pools using polymerase chan reaction methodology provides a validation
of the assay robusmess.

Test specificity was addressed by testing 100 source plasma pools consisting of plasma
samples found non-reactive during donor screening for HCV. These tests were camed
out to establish that the assay does not generate false-positive reactions from its integral
compongnts o pool constituents, The validation requirement that no positive results be
obtained was successfully achieved (Table 3).

The accuracy of the targeted 100 IU/mL value was assessed by multiple-operator testning
of source plasma pools and recoverad plasma pools spiked with the in-house standard to a
genome titer of 100 TU/mL, The sensitivity requirement that the assay must detect
positive samples within each test panel ot a rate of 95 10 100% was met (Table 4 and 5).
In additon, the overall positive test rates for the source plasma pools and recovered
plasma pools were 100% and 99%, meeting the validation criterion. Test robustness was
demonstrated with these test panels by the ability to detect HCV RNA at 100 IU/mL in
complex plasma matnces representative of plasma pools at a rate of 95 to 100%% The
performance of COBAS analyzers was deemed acceptable.

Cross-contamination concems were addressed by extracting, amplifying and detecting a
pane| of altemating non-reactive pools and non-reactive pools spiked with HC'V at a tier
of 57.5 x 10" IU/mL. Robustness of assay performance was demonstrated by the ability
of the test to accurately detect negative (no positives) and high-titer HCV positive
samples ( 100%5 positive) arranged in a alternating pattern (Table 6, Figure 1)

Results shown were obtained in test nms that had successful positive, negative, and
internal controls

The results of this validation study are summarized in Table 2.
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Table 2 - Resulis of the Tests in the Study te Validate the Process for the Detection of HCVY
RMNA in Plasma Pools using Poalymerase Chain Reaction Methodology

[Linl

Validution kevel of analyie Type of Validation fance
strength {sample type) Testing i o Watalis Owicwme
Fﬂce.m".h ve diluent controls: Plasma Sivailioity AR 0% e il i
Ao Operator 1 100%
[n-house test panel. Recovered pe— 95 1o 100% E'F‘”'"' ; '{,ﬁ'ﬁ' vikih
plasma pools at 100 1Uiml.  repeutubility usd pomalive pesaioe
MR — otal _99%
Sabustsss {,1|I:l:|':ll.1:|'_lII 1
[n-house test panel: Source PA— 95 1 100 D"'““; }Lﬁ —
plasma pools at 100 [}l repeatubility, anid positive -
indmnciats piosisien Total _100%
m::hw dabuent pontrolbs: plasma Hul:m.lhu:‘._u [E:a- Mo positives 1% positive
Err-bowise best pane] Pl pools sk ing VALID
: 4 48 [GTOEE- (s
spiked with HCV i 375 % 10 phis b i ol AN 1% positive

9, Ceonclusions

The COBAS AmpliScreen™ HCV Test, v2.0, met or exceeded the performance of the
previous method used at the Raleigh Test Lab (Roche AmpliScreen™ HCV microwel]
plate method, v2 0) when testing plasma pools In addition, the test meets the
performance requirement recommended by the CPMP that states nucleic acid
amplification technology (NAT) must be used to screen plasma manufactuning pools for
the presence of HCV RNA pnor to release of final product wathin the European Union.

The COBAS AmpliScreen™ HCY Test, v2.0, can detect HCY RNA that is present in

source plasma pools and recovered plasma pools at a titer of 100 IU/mL with a positive-
test rate at or above 95%,
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Tahble 3 - Absorbance Values (660 nm) and Detection Frequency for the Test Panel for the
Confirmation of Test Specificity in Plasma Pools

TEST PANEL: HCV-negative plasma ok

Sample Operator A HOV Asee Intermal Contral
0354 Operalor | 11,0006 3840 |
03503 Operator | 0.0 3846 |
(43F Operator | 11,0004 3.671 |
0450 Operator | 11,004 3670
0450 Operalaor | 11006 354 |
043 Operator | 01003 1847 |
0451 Operator | 01.004 3847 |
O4TA Operator | (1.(K15 =4.000 |
47R Operalor | 1).003 3847 |
47 Otperator | 00605 =4 000) |
047D Operator | 01007 3847 |
MTE Ciperator | (1.0 3671 |
047F Operalor | IE 3847 |
047G Operator | 0.007 3847 |
O48RA Operator | 11.004 3.847
D488 Operator | E 3847 |
e Operalor | 11003 3847 |
(4H0) Operator | 00007 =4 001 |
(MRE Operator | 01.003 3.734 |
O4EF Operator | [1.003 =4.000 |
4Rl Operala | (1,00 3.734 |
0481 Otperator | 0003 =4 000 |
048 Operator | 110603 =4.000 |
(4] Ciperator | 110613 >4 00)) |
O4REK Operator | 11,004 3.734 |
0530 Operator | 0.003 3.734 |
033p Operator | 11004 =4.000) |
063H Operator | [IIE 3849
063l Operalaor | (1.0 3.A40 |
064 Operator | 0.0403 =4 001 |
D64 B Operator | 010814 3673 |
[ Operator | (1.0 38449 |
64 E Operalor | (1004 3673 |
OB4F Otperator | 01.0615 3 849 |
064t Operator | 01004 3849 |

i
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Table 3 - Continued

TEST PANEL: HCV-nugaiive plasma prsals

snmypile Operatir A HOV Ages Imtermal Comitral
(R H Oiperator | WEELE] 1673
LR Operator | N 18449
030G Oiperalor | {015 1673
(0 Ciperator | {1.0e33 3844
Q370 Chperator | i1.{s13 1.548
405 Oiperator | {1t 3844
0348 Oipérator | R ] 1849
0330 Oiperator | i1 1450
UA7TH Oiperabot | {1.{e1 850
et T Oiperator | (1.t 1850
(30 Oiperator | 1.3 1563
5B Oiperatir 3 {1.(e15 24000
054c Ciperator 3 {1 £ 24000
Q5400 Operator 3 i1 (a5 31.737
034F Oiperalor 3 {15 3.737
OF4G Ciperator 3 (1.7 177
004 Chperator 3 (1. 3.7137
Q6000 Oiperator 3 {1 (15 3.737
(G0E Oiperalor 3 {015 =4.000
{0 Ciperator 3 i1.(e013 24000
(LS E) Ciperatit 3 (i35 24000
O0H Oiperabor 3 U] 3.19%
0l Ciperator 3 0.(w13 3.26]
el Oiperatir 3 {1 0 1.728
Ok Ciperator 3 {1 {5 1.562
(LT Operator 3 {1 (a15 1.256]
060k Oiperalor 3 EEY =4.000
0614 Ciperator 3 {1.0e15 24000
iy | H Chperator 3 i1 (a3 =400
alc Oiperator 3 (a7 3853
{6110 Cipérator 3 0.5 1853
GXH Ciperator 3 {1 (e7 1.853
(a8 Chperatit 3 {1 £y 3853
(4804 Oiperabor 3 {1 (s 1853
(EM Ciperator 3 i1, (e =400
(480 Oiperatir 3 {1 (e 1853
{LIEP Ciperator 3 ] 24000
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Table 3 - Continued

TEST PANEL: HCV-negatlve plisma posk

Samgile Dperator Aga HCY Ags Internal Comitral
(R} ¢ Iperator 3 A1 (u7 4000
D481 { perator 3 0, (06 =4 00
Lt Ciperator 3 0.7 =4.000)
(15EHE { Iperator 3 (LO05 3847
OS0E iperator 3 LETE =4 000
030 { Iperator 3 i, (X 3847
(500 i Iperator 3 1,000 =4.00H)
50 L nerator 3 A1 £35S 24 0041
D53A ¢ Iperator 3 1,606 3671
0538 ¢ Iperator 3 0,005 =4 000
530 Ulperator 3 (XL =4.00H)
053 Uiperator 3 1,000 3847
053E Iperator 3 1.0 >4 000
053 { yperator 3 0, (805 =4 00
(4531 iperator 3 AW =4.000)
053K {iperator 3 i, iR 3847
53 iperator 3 1.0 =4 00
051M Iperator 3 0, KT 1847
(133N iperator 3 01.(W17 =>4.(iH)
(6HaC {iperator 1 i1 e =4 001
D621 iperator 3 10K >4 00
062 { Iperator 3 0, (065 =4 00
6200 Ulperator 3 1.5 =4 00K
621 L merator 3 il i1 =4 00H1
61N ¢ Iperator 3 LR 4000
DH3C { perator 3 0,013 =4 0
06312 Clperator 3 {1.(MM =4.00H)
063 {Iperator 3 LRI =4 001

Positive Rate O/ 10 Al posttive
Petectnon Frequeency 0%
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Table 4 - Absorbance Values (660 nm) and Detection Frequency for Plasma Poals

TEST PANEL: Recvvered plasma povls spiked with HOV RNA o 100 T1/mL
Operator 1 for 2 Operutor 3
Contru) Cantrol Control
RHVCN | 0.006 =000 | RHVCN | 0io6 3851 | RHVON | 0002 | 3848
R1A 3738 3737 RIB =4.(00) 3851 RIC | 24000 | 3847
R2A 3738 =4 (MK R2H 1453 3881 RIC | 3660 [ =4000
RiA 4000 | 1737 KB 3851 3 R51 RIC_ | 3669 | 3847
R4A 3738 3737 k4B =400 3675 RIC_ | =4000 | 3671
RSA 3738 4000 RSH 1851 1881 R3C | 3mss | 3em
RiA =4 00) 3717 Rk 1851 1 831 RoC [ 3man | 3Ram
R1A 24000 | 4000 RTH 3851 =>4, 000) RIC | 3m6 | 3672
REA 3736 4,000 REH 1851 4,000 REC | 24000 | 3848
RYA =4 {00 3734 [ 1851 1482 RoC | 3557 [ =4000
RIDA 1.261 3730 R10H 1674 3676 RIOC [ 24000 | 4000
RIIA 24000 | 4000 RilH 3,550 3 K52 RIC | 3733 [ 4000
RiZA >4 () 24.000 R12H 3675 3676 RIIC | 3733 | 24000
RI3A 3738 3734 R13H 3475 3852 R13C_ | =4000 | =4 000
RI4A 3738 =4 () R140 1851 3676 RISC [ =4000 | 4000
RISA =000 | =400 R150 1678 1882 RISC | 3335 [ =4000
RI6A =400 3739 RI6H 1851 3852 RIGC | =4.000 | 24000
RHCYN | 0008 3739 | RHOVN | 0008 167 | RHCYN | nood | >4000
RITA =000 | =400 R25E | =400 1734 RiC | 2613 | 3667
RIKA 3 556 =4.000 R26B' | =4.000 3734 RISC | 1836 | 3667
R19A =000 | =4.000 RaTH | 4000 3558 RI9C | 2247 | 366R
RI0A =000 | 4000 R28B* | =400 3033 R20C | o006 | 3668
R1IA =000 | 4000 R29E | 4000 4,000 R2IC | 3366 | 3668
R22A =000 | =000 R3OB' | =400 3734 R22¢ | 1307 | 0937
RIIA =4.000 | 24,000 R3B | =4 000 3538 RIC | 3366 | 2844
RI4A =000 | 4000 R328* 1734 3734 Ra¢ | 2215 | 23m
RHCYN | 0003 =000 | RHCVN' | 0004 24000 | RHCVN | 000 | 3543
Posiive s | 2424 | All positive a8 | Allpositive 2324 P‘:ﬂ“
Toinl Positive 1172
1008, [, LY,
DO%

" Banple sel BITE-R2Z4H was repesed doe s Roche postive conirod fuilure, Sample set B250-R320 was wsed for repeat tesi
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Tahle 5 - Absorbance Values (660 nm) and Detection Frequency for Source Plasma Poals

TEST PANEL: Source plasma poals spiked with HCV RNA w 100 1L ml.
Operator | Dhpersitor ¥ Dhperutur 3
. A i A e A
Sample HOV Internal Sample HOV Imbernal Sampbe HOV Imternal
Caonitrol Cunitrol Contirol
SHVICMW LR 3738 SHVCH 0. [y e AL SHVCN [.002 3672
S1A =4 (N =4 ) 518 3550 EE | 51C I B 3672
514 24 () 3738 511 =4 (M 3.B51 RIC 36T 34673
33A =4 (00 =000 531H 1431 3 K51 83 3 Bds 3673
844 =4 (KK 3738 54R 3 851 31E5] S4C 3 B4 3840
854 3736 24,000 85H =4.000 3675 55C 3B 3673
S64, 3737 >4 (Hx S6H 1 85] =4, () S6C 3 B4h 34673
87A 3737 >4 (0 5TH e RLLY 1IR3 57C 3 B46 3673
SHA >4 (W 3562 HHE 3851 =4 0K S8 1B 1673
894, 3.TiR 3.739 598 1675 ER =k 8o =4 O =4 000
S1ika, =4.000) 3.7349 518 3451 JE3 S10C >4t =4 000
5114 =4 (K0 3739 5118 3851 IRB33 SIC =4 Dl e AL LH
5124 =4 () >4 Q) 5128 3 851 1677 S12C 119 =4 ()
S13A 24 () 3.739 5138 1675 I6TT S13C 2013 =4 000
5144 3739 3739 5148 3.675 3833 S1H4C =4 ) =400
S15A =4, (00 3563 5158 2055 =4, (N S15C =4 D0 =4 (X}
8164 =4 () 31.7138 5168 3 851 IE53 SI6C IiTH =4 ()
SHCYM (D03 4000 SHCWVH 0,0 1853 SHCVH (LD0s =4 000
S517TA 4.0 =400 178 3,735 =4, () S17C 2553 2891
S18A =4, (e >4 (0 5182 >4.000 =4 (N S1BC 1445 3 R4S
51%A =4 (N 2 O 5158 >4 () Ea gL S15C Lo31 3840
SX0A 24 (D =400 508 =400 24 (D S10C 2GR 24628
521A 3733 >4 (N 5218 =41 24, ) SIMC |.6T3 3545
5224 =4 (N =4 .00 52780 3,735 =4 DN R2aC 32 Ex ALLE
S13A =4 (KK =4 [H) 52318 >4 (X =4 () S213C 2600 3147
37313 24000 SMB E SLLY 24 (D 824C 3.E43 3360
ik ixv3 =4 (i SHCWVHN LERLE] 37 SHCVM (¥ {3 =400
2404 Adl positive 24724 Al positive 24424 Tﬂﬂﬁﬁ]ﬁ
T
0 [ C 10
114
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Table 6 - Cross-Contamination Study

Sample Operator Agn HOCV Ay Internal Control
PCR-012 Operator 3 0.007 {-) =>4.000
QAV-T49A Dperator 3 3.8412 (+) 2.779
PCR-012 Operator 3 0.006 {-) =>4, 000
QAV-T49A Operator 3 3.842 (+) 3.100
PCR-012 Operator 3 0.005 {-) =4, 000
QAV-T49A Dperator 3 >4 000 (+) =4, 000
PCR-012 Operator 3 0.006 (=) =4 D00
QAV-T49A Operator 3 3841 (#) =4.000
PCR-012 Operator 3 0.007 (-) =4,000
QAV-T49A Operator 3 >4 000 (+) 3.664
PCR-O12 Operator 3 0.005 {-) 1,840
QAV-T49A Operator 3 3,840 (+) 1538
PCR-012 Operator 3 0.007 {-) =>4.000
QAV-T49A Operator 3 =4 000 {+) =4,000
PCR-012 Operator 3 0.006 (-) =4,000
QAV-T49A Operator 3 3.664 (+) =4.000
PCR-012 Operator 3 0.006 {-) 31,839
QAV-T49A Operator 3 3.840 (+) 3.538
PCR-012 Operator 3 0.006 {-) >4.000
QAV-T49A Operator 3 3.840 (+) =4.000

Assay detection array with individual assay results are hsted m Table 6
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For HCV-gpecific reactions a (+) or {-) is included to define the determuned result.
Sample identity and coordinates are defined according to their placement on the
amplification and detection A-rings defined in Figure 1.

7
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1. Introduction

Human Immunodeficiency Virus (HIV-1) is the etiologic agent of Acquired
Immunodeficiency Syndrome (AIDS). HIV-1 mfection can be transmitted by sexual
contact, exposure to nfected blood or blood products, or by an infected mother o the
fetms, Within three o six weeks of exposure (0 HIV-1, infected individuals generally
develop a brief, acute syndrome charactenized by flu-like symptoms and associated with
high levels of viremia in peripheral blood. In most infected individuals this is followed by
an HI'V=] specific pmmmune response and a decline of plasma viremia, wsoally within four
to six weeks of the onsat of sympioms. The prevalence of HIV-1 infection is 1. 1% overall
it the world, while 0.36% in Morth America and (0,.23% in West Europe.

Berologcal screemng assays have greatly reduced. but not completely elimmated the nsk
of ransmitting viral infections by transfision and blood products, HI'V p24 antigen is the
principle core protein of HIV-1 and is found m serum either free or bound by anti-p24
antibody . Frec p24 antigen can be measured with commercially available enzyvme
imimuneassay s (EIA), which reduce the seroconversion window period (the time between
nfection and the rise of antibodics to the vims) by approximately five to six days. In
theory. testing for viral nucleic acids should further reduce the residual transmission risk
by detecting HIV-1 EMNA m donations made during the seroconversion window peniod,
Mucleic acid-based tesis should alse detect viremic units donated by carriers who do mo
seroconvert of who kack antibodies 1o epitopes detecied by the immunological assays.

The COBAS AmpliScreen™ HIV-1 Test, v1.5, an in vitro nucle acid amphificabion test
for the qualitative detection of HIV-1 RNA in plasma, is designed to screen pooled
samples of donated human plasma. The screeming of pooled plasma and the subsequent
culling of positive material ensure a reduction of the potential viral load in production
posols. The reduction of viral losd is significant 1w improving the eMicacy of viral
mactivation stcps that occur during the production process,

Manufacturing-scale plasma pools are created from individual source plasma donations
that have been screened by NAT for one or more blood borme vimses, These
manufacturing pools may then be retested for these viruses, (o cnsure that negative
manufacturing pools are processed.

Z Dibjective

The aim of this stedy was to demoenstrate the robusiness of the Roche COBAS
AmpliScreen™ HIV-1 kit v1.5 and 1o prove equivalency with the previous method
(Boche™ HIV-1 microwell plate method. v1.5) when testing pool matrices of source
plasma donapons and recovered plasma donations. The validation protocol was
conducted according o the ICH Harmonised Tripartite Guideline on the Validation of
Analvtical Procedures and the EDOM document PA/PH/OMCL (9%) 22, DEF Falidaiion
O Micleie Acid Amplification Technology (NAT) For The Detection OF Hepatitis O Firs
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{HCV) RNA In Plasma Pools in accordance with the E_P. general chapier 2.6.21. Nucleic
Acitd Amplificonion Techrigues.

3, Validation Testing Facility
Talecnis Biothcrapeutics, Inc
Raleigh Test Lab

1200 New Hope Road
Raleigh. North Carolina 27610

4. Persoms Invelved in the Validation Study
Study Director:
Michael Gray. NAT Technical Operations Supervisor

Study Personnel:

Farzanch Sina, MAT, Cheel Laboratory Technician, Operaior 1
Matt Selley, NAT Laboratory Technician, Operator 2

Eugenia Vallido. MAT Chiell Laboratory Technician, Operator 3

Description of Materials Being Tested

A

51 HIV-1 Positive Material

The HIV In-house Standard (NATHIY 99021 1} was used 0 these studies. This positive
controd consists of an HIV-1 positive plasma donation at a ter of 1.02 x " gEqgmlL.
The sandard was calibrated against the WHO Intemational Standard. and can be
considered to have a potency of 3.55 x 10° [U/mL.

52 Robustness Study (Verification of assay sensitivity in varied plasma matrices)

Recovered plasma pool samples oblained from archive al the Raleigh Test Lab (RTL)
have been tested previoushy and found negative for HIV=1. These previously blinded
samples, representing pools of approximately 12,000 donations each, were combingd 1o
create sufficient volume of a homogeneous matrix to perform this validation.

Source plasma pools were preparcd from ETL minipool samples that have been
previously tested and found negative for HIV-1. A sufMicient number of these samples
were combined to represent the number of donations in a typical manufacturing pool
(3, 8409 and 1o provide adequate sample volume 1o perform this validation,

53 Cross-Contamination Study

A multiple-source plasma pool (PCR-012), non-reactive for HI'V-1, was used as a diluent
in the preparation of HIV-1 dilution for the cross-contamination stdy . This normal
human plasma pool was also wiilized as the negative control (NHP) 1esied along with the
HIV-1 In-honse Standord NATHIY 920211 in the same study.
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.

Specificity Study

A panel of DM source plasma pools (3,840 denations cach) served as the matrices for all
of the final test samples used in the specificity study (Listed in Table 3). The 100 poals
were created from plasma mimpools that were previously tested and found negative for
HIV-1,

The dilution scheme and compaosition of the samples tesied during this validation soudy is

outlined in Table 1.

Table 1 - Composition and Dilution Scheme of Sample Panels Tested During Validation

Stock Dvilutinn Dilution Procedure Final Sample
oty Lipg |03 mLNATHIVA90211 + 207 ml. | HIV-1 intermedtinie a
102 % 10 Syl , Recovered Plasmas | 02 x 1 gEgmi.
IV | intermediase ut 1.02 — *:ﬁfi-ﬁ:j;::ﬁ”_""lﬂr; = FITV-1 positive (20 gaqiml.)
® 107 gEgml. Rivawioed Pitsme Recovered Plasma Pool pang
bt Lipo | 03 mL NATHIV.S9021] + HIV- | intermediate ot
102 x 10* gEaml 29,7 ml Source Plasma Pool 102 x 10° gEq/m.
HIV-1 intermediase at 1,02 PPN | -y e prv HIV-1 posiive (20 gEq'ml.)
10" gEgmL : -t Scarce Plasmn Pool
. 1018 mL. Source Plnsma Pool
miéh“vﬁ”iﬁ:ﬁ“ Lipg | 05 mL NATHIV.990211 + 49,5 ml. | 1.02x 10 gEgimi.
102 x 10 gEgmL ' PCR-12 (Total Volmme S0 m)
i Analviical Tesi Method

7.1

The COBAS AmpliScreen™ HIV-1 Test. v1.5 is based on five major processes.

1) Specimen preparation, 2) Reverse transcription of target RNA 1o generate cDNA
copies, 3 PCE amplificaiion of w@arget cDNA using HIV-1 specific complemeniary
primers, 4) Hy bridization of the amplificd products to oligonucleotide probes specific to
the targer. and 5) Detection of the probe-bound amplified products by colorimetric

determination,

Extraction of HIV-1 Nucleic Acid froom Huoman Plasma

HIV-1 RMA is isolated from plasma. After an initial high-speed centrifugation step o

concentrate virus particles. the HIV-1 RNA is isolated by lysis of virus particles with
chaotropic agent followed by precipitation of the RNA with alcohol, The HIV-1 Internal
Control EMNA is introduced into each specimen with the Lysis Reagent and serves as an
extraction and amplification control for each individually processed specimen
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7.2 Intermal Control

Reverse manscription and amplification of HIV-1 Intemal Contral (ICy ENA ocour
simultangously, The Masier Mix reagent contains a biotiny laed primer pair specific 1o
HIV=1 and IC target nuclec acid. The IC 15 a non=<infectrons BN A transcnpt that contuns
the identical primer binding sites as the HIV-1 target and a unigue probe binding region
that allows IC amplicons o be distinguished from HIV-1 amplicons. The IC is
incorporated mio each mdividunl sample and is carmied through the specimen preparation,
reverse transcription, PCR amplification, hybridization and detection steps along with the
HIV-1 target The detection of amplified HIV-1 Internal control DNA s performed o
engure the integrity of the extraction and amplificaiion process

73 Detection of HIV-1 in plasma pools using polymerase chain reaction methodology,

The COBAS AMPLICOE™ Analyzer chemically denstures the HIV-=1 and IC amplicons
into single-stranded DNA immediately after PCR amplification. Dunng detection the
amplicons are hybridized 1o targei-specific oligonucleotide probes bound 10 magnetic
particles. which mcreases the overall specificity of the assay. A colored complex is
formed when particle-bound horseradish peroxidase cataly zes the oxidation of

tetramethy Ibenzidine (TMB). The COBAS AMPLICOR™ Analyzer at a wavelength of
Bl mm measures the absorbance.

e | Detection controls

The Roche Megative control (=) is designed o conlirm accepiable performance of the
assay. The absorbance for the Roche (-) Control must be less than 0,200 ot 660 nm. If the
absorbance valoe is greater than or equal o 0 200, the entire run is invalid and must be
repeated (sample preparabion. amphficabion and detecton).

The Roche Posstive control (+) 1s designed to confirm acceptable performance of the
assay. The absorbance for the MP (+) Control must be greater than or equal to 1080 ai
6] mm. I the absorbance value is less than 100 am, the entire rn is imvald and muost

be repeated (sample preparation, amplification and detection),

The Roche Intermal Control absorbance (1C) for samples and controls must be greater
than or equal to 1200 at &60 nm for a valid test. A sample IC of less than 00,204
invalidates the resuli for that sample, unless the test result is positive, If the absorbance of
the sample is greater than or equal o the cut-off value of 0,200 at 660 nm, the Intemal
Control result is disregarded and the sample is interpreted as positive. If the west resalt for
the sample is invalid, the entire st procedure (sample preparation. amplification and
detection) must be repeated.

The In-house Positive Control must be greater than or equal 1o 0,200 ai 660 nm for a
valid test. If above conditions are not met. the entire mum is discarded and all non-reactive
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sumples mre repeated. Resctve résulis obtamed from runs with acceptabie kit conirols bt
fmvalid in-house controls results are (reated as positive

732 Test disposition

A tesr sample is interpreted as negative for HIV-1 BMNA if the absorbance value (660 nm)
For the sample is less than 0,200 and the Ay, value for the imernal control 15 greater than
or equal 1o 0 200, 1T the A value for the 1est sample is less than 0 200 and the A,
vilue for the mternal control 15 bess than 0,200, the st for that sample s mvalid and the
sumple must be retested (these samples would not be counted for purposes of this
validation). IT the absorbance value (G660 wm) for the test sample is greater than or ¢qual
to 0.200, then the test somple is interpreted as posttive for HIV-1 RNA. Test samples
with an Agy greater than or equal 1o 0 200 are interpreted as positive for HIV-1 RNA
regardless of the A... value for the HIV-1 1C.

8, Design of the Validation Study

The qualitative PCR assay described here Tunctions as a limit west for impurities, Test
mesults are interpreted os either positive or negaiive for a detectable analvie. This Lot
test was validated for assay robusiness, repeatability, miermediate precision and
specificity.

8.1 Sensitivity (Detection Limit)

The detection hmit of the tyvpe of qualtiative assay must not only accouni for the guaniity
of the nucheic acihd units per amit volumme, bul it most also be expressed as a Tunction of
the positive-iest rate for a speaific nucleic ocid losd. The positive cui=ofT poimi is the
manimum number of trget soquences per volume sample, which can be detected in 95%,
of test runs. The Roche AmpliScreen™ microwell HIV-1 test, v1.3, was shown to detect
HIV-1 RNA at levels as low as 20 gEg/mL with a 95% positivity rate

8.2 Specificity
Specificity is primarily a function of primer selection in PCR assayvs. One hundred source
plasma pools of non-reactive plasma were tested o establish that the assay does not
generate false-positive reacbions from s infegral components or poal constituents.

53 Repeatability and intermedizie precision

Repentubibity mnd intermediote precision were sddressed as a function of the detection
limit. As a component of assay execution. each iest consisied of separale exiraction.
amplification and detection sessions, and (he operor acoounied for each phase of the
assay. Sonrce plasma pools and recovered plasma pools spiked with HIV-1 st 20 gEg'mL
wiere tested i panels consisting of 8 samples ¢ach over a three day period for both
recovered and source plasma pools, Operators were required o schieve indivadwal
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{repeatability ) and collectve (imermediate precision) positive-iests ata rate of 45 to
1(H)% in order 1o pass the validaton.

Hd Rankrunsimesy

This validation addressed the issue of robustness through detection of HIV-1 at the
targeted cutof m varied plasma backgrounds {recovered and source plasma) and the
absence of cross-comtamination between negative and high-titer HIV-1 samples.

Test sensitivity in varied pool constituenis was addressed by testing 24 individual plasma
matrices consisting of both recovered (3 operators x 24 matnices) and source plasma (3
operators & 24 mairices) pools non=réactive for HIV=1 contaiming | 0080 e 12,064
different donations. To compare with the previons method used ot the RTL {Roche
AmpliScreen™ HIV-1 microwell st kit, v1.5, positive-test rate a1 95%, or betor at a titer
of 20 gEg/'mL m plasma pools), sample pools were spiked with HIV-1 at 20 gEg/mL. The
mbusiness of assay performance under these conditions (vancd pool consisiuenis) was
azsessed by the ability o attain g positive-test mte of 95%,

Cross=contaminmtion concerms were addressed by esting a panel of aliernating non-
reactive poals and non-reactive pools spiked with HIV-1 1o a iter of 1.02 x 107 gEg/mL.
O operator tesied a panel consisting of 10 pegative samples aliermating witl 10 high-
titer HIV-1 samples to detect the presence of HIV-1 RNA. Robusiness of assay
performance was assessed by the ability of the 1est 10 accurmtely detect negative (no
posibives) and high-titer HIV-1 positive samples { 1% positive) armanged in an
alieraing patiem (Figure 1),

0, Discusgion of Experimental Results

This study of the COBAS AmpliScreen™ HIV-1 Test, v1.3 for the detection of HIV-1
RMNA in plasma pools using polymerase chan reaction methadology provides a validation
of the assay robusiness

Test specificity was addressed by testing 100 source plosma pools consisting of plasma
samples found non-reactive during donor screeming for HIV-1 These iests were carned
ol 1o establish that the azsay does nol genernie false-positive reactions from ils imiegral
components o pool constiuents. The validation requirement that no positive results be
obiained was suecessfully achieved (Table 3)

The accuracy of the wrgeied 20 gEg/mL value was azsessed by multiple-operator festing
of source plasima pools and recovered plasma pools spiked with the n-house standard to a
genome fiier of 20 gEg/mL. The sensifivity requirement thatl the assay miusi defect
positive samples within cach test pancl at a rate of 95 to 100% was met (Tables 4 and 3).
In addition, the overall positive west mies for the source plasma pools and recovered
plasma pools were 1% and 99%. mecting the validation criterion. Test robustness was
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demonstrated with these test panels by the ability to detect HIV-1 RNA at 20 gEg/mL. in
complex plasma matrices representative of plasma pools at a rate of 95 10 1007,

Cross-contamination concems were addressed by extracting, amplifying, and detecting a
pane| of altemating non-reactive pools and non-reactive pools spiked with HIV-1 ar a
titer of 1 02 x Iﬂ"igEq.l‘mL Robustness of assay performance was demonstrated by the
ahility of the test to accurately detect negative (no positives) and high-titer HIV-1
positive samples { 100%: positive) arranged in an alternating pattern (Table 6, Fig 1))

Results shown were obtained in test runs that had successful positive, negative, and

internal controls. Samples that were repeated are as follows:

«  Operator 2 had a Roche Negative failure for sample set (62N-0640 during the
specificity study. Entire sample sot was repeated

«  Operator 2 had an IC falure for sample 0641 dunng the specificity study. Sample
was repeated.

The resulis of this validation study are summarized in Table 2.
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Table 2 - Results of the Tesis in the Study to Validate the Process for the Detection of

HIV-1 RNA in Plasma Paols nsing Polvmerase Chain Reaction Methodology

Validation Level of Analyte Strength

Type oo Valialation

A Result Ot
(Sample Type) Testing C mrh
Negative diuent controbs: plast pools Specilicily Nay positives (P positive VALID
Hobustiess: Uy 11 illﬁT
In-hiuse Test Panel: Recovered plasma {EensrvIty i 95 o 10055 :qu | VALID
pools at 20 gRg/mil. repeatability, and positive »
micrmedinte precision Total 9%
T Opl  100%
In-house Test Pamel: Source plasms (sensEiviky |, 95 to 10085 :]pi :m VALID
pesesls st 20 gEqiml repeitihility amid pssitive »
n:_tm'rm-:lm: precision otal 0%
Megative dilvent eontrols: plasma pools lewl I;I mhlﬂl.. Mo postives (M poastive
In-house Test Panel: plusmia pooks spiked Robusiness (crods- [ 1008 VAL
with HIV-1at 102 x 10" ghagiml. comlammation posiine -

10, Conclusions

The COBAS AmpliScreen™ HIV Test, v1.5, met or exceeded the performance of the
previous method used at the Raleigh Test Lab (Roche AmpliScreen™ HIV-1 microwell
plate method. v1.5) when testing plasma pools The COBAS AmpliScreen™ HIV-1 Test,
v1.5, can detect HIV-1 RNA in source plasma pools and recovered plasma pools at a titer
of 20 gEg/mL with a positive-test rate at or above 9%
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Tahle 3 - Absorbance Values (660 nm) and Detection Frequency for the Test Panel for the
Confirmation of Test Specificity in Plasma Pools

TEST PANEL: HIV-1 negative plasma pools
Sample Operntor A HIV A lnternal Control
0354 Operator | .00 B
u3sn Operaior | .00 =4 000
UI45F Opcrator i), M) 2994
145G Operator 0.003 =400
(45H Operator 0012 24000
LH43] Operator 0002 e AL
043] Operator i), (1) =4 (i)
47 A Opecrator | 1,002 =4 ()
478 Operator | 0,0k} =4.00)
MTC Opcrator | i), 3tk =4 00
1470 Operator 0, ((H) 3.737
47E Operator 0,100 =4 000
47F Operator 0, 0ib] =4 (M0
147G Operator | .00k A 738
(H4EA Operator | .00 3.562
438 Operator | 0,00 =4 000
(M8C Ciperator | 0,002 3562
(480 Operator | .00 3738
(MKE Operator 0,003 3848
(4&F Operator i 0k 3 R
U480 Operator | .00 3848
48H Operator | 01,008 3844
1481 Operator | 0, 01(Ms 3848
(48] Operator 0,003 =4 ()
(MR Oiperator 0,003 =4.000
1530 Operator 0,003 3 Ko
(153P Operator | 0,002 =4 ()
1548 Operator | 0,002 =4 ()
Us4C Opcraior | 0.0 3.849
u34D Operator 0,002 R
U54F Oiperator 0. (ks =4.000
154G Operator 0,005 3840
il Ay Olperator 0,002 24 (0
611D Operator | 0,003 =4 000
(e Operator 2 . 00k3 =4 (M)
M4 E Operatar 2 . D 24 ()
o4 Operator 2 0,008 3853
4G Operator 2 0,003 =4 ()
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Table 3 - Continued

TEST PANEL: HIV-1 negative plasma pools

Sample Operator Ay HIV A Internal Contral
(64 H Operator 2 1,0k 3853
1 | Operator 2 IRIE] =4 (N
033D Operator 2 0. 00r§ =4.000
0340 Operator 2 .003 =4.000
(378 Operator 2 i, 003 =4 ()
137D Opecrator 2 0,00k =4 (1)
138C Operaor 2 .008 3.852
137G Operator 2 0,00k =4 ()
U39F Operator 2 0,004 =4 000
(404 Operator 2 01,000 =4 ()
(4B Operagor 2 .003 3. K32
&K Operator 2 .00k 3439
(530 COperator 2 0 Db} =4 (M)
u53M Operator 2 00, 00K =4.000
033N Operator 2 1,10 4000
(W2C Operator 2 0001 3.740
1620 Operator 2 0,001 =4 ()
a2F Operator 2 0. 0] =4.000
1620 Operator 2 00, 00H) =4 000
62 Operator 2 0, (M) =4 000)
62N Operator 2 i, 04 3.847
(Ka3C Operator 2 0,003 3 847
1630 Operator 2 i D0k 3847
063G Operator 2 .003 1.671
i3 H Operator 2 1L 3847
U3l Operaior 2 0,002 3847
(644 Operator 2 0.003 3.847
(hrd B Operator 2 i,003 3847
4 [ Operator 2 1,007 =4 (M)
O60E Operaior 3 01,00k 2892
LY Operator 3 .00k} 1.737
(it H Operator 3 0,002 3.737
(I Operator 3 i 0 =4 (L)
[ Operator 3 0,011 =4.000
LT Operator 3 0.0 3737
(i 3 0002 =4 000
M Operator 3 01,00 3.737
061 A Operator 3 {1001 =4 (K
il B Operator 3 {L.00H) =4.0UD
aic Opcrator 3 0,00 =4.000
61D Operator 3 01, (1M) =401
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Table 3 - Continued

TEST PANEL: HIV-1 negative plasma pools

Sample Operator A HIV A Internal Contraol
W28 Operator 3 .00 =4 (00
481 Operator 3 0,010 =4 ()
048 M Operator 3 003 =4 (i
48N Operator 3 0,002 =4.000
1480 Operator 3 0,002 =4.000)
48P Operator 3 (XIS} =4 ()
480 Operator 3 0,005 3 B4
(MER Operator 3 0,04 3840
1485 Operator 3 i, 10k 3 840
(508 Operator 3 0,005 =4 (0
snE Operator 3 oy, (1 =4 ()
0n50F Operator 3 i D0s =4 (M)
[IALILE Operator 3 01,0015 3440
1150H Operator 3 0,103 =4 (M)
1534 Operator 3 i, Lk 3 R4
0538 Operator 3 i, 3 849
(3¢ Operator 3 0,000 =4 (M)
1530 Operator 3 i), k4 3840 |
US3E Operator 3 i),005 3 849 |
053F Operator 3 0,00k =4 000 |
{153) Operator 3 0,138 =4 (i
Positive Rate 111K All positive
Detection Frequency (g
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Table 4 - Absorbance Values (660 nm) and Detection Frequency for Recovered Plasma Pools

TEST PANEL: Recovered plasma spikedd with HIV-1 RNA st 20 gEqg/mL
Operator 1 Operator 2 Operator 3
Sample A lnt:- Sample | A IH::'-IH Sample | o :.i:.:
HIV-1 Ceuitrol HIV-L | il HIV-1 Conitro)
RHIVN 11,004 3437 | RHIVN 0,003 =000 | RHIVN | 0.hol =>4 DI
RI1A =4 (W 3.561 RIB | =4.000 =4 (K RIC | =4.000 3,736
RIA =4, 00 336] RIB 1738 3,740 RIC | 3736 2957
R3A =4 00 3.734 R3IB | =4.0d0 ) RAC | =4.0M) =4 000
R4A =4 000 | =4 (K R4B | =4.000 =4 00 R4C | 3736 =4 (0
RSA =4 1) 3.738 RSB | =4.000 | >4 000 RSC | =4.000 =4 (M)
RoA =4.000 | =4 000 RoB 10,0003 =4 000 R6C | 3.736 =4 D
R7A =4 (W] 3738 R7B_| =4.000 3,740 R7IC | 3.736 3.159
REA =4 (W) 3738 REB | =4.000 =4 0D RRC | =4.000 3736
ROA =4 () 3737 R9B 1.673 =4 (KD ROC | =4.000 =400
R10A =4 () 3 560 RIOB 1,550 =4 00 RAOC | =4 () =4 i
RILA 1,736 3560 RIIB 1841 3RS RIIC | =4 tou =4 N
R12A 2102 | =4.000 RIZB | =4.000 =4 () RIZC | =4.000 =4 i)
R13A =400 | =4 D) RIFB | >4.000 3 851 RIFC [ =4.000 =4 (1
R1d4 3736 | =4 000 RI4B 3675 3675 RI4C | =4.000 =4.000
R13A >4 () 3.436 RIFB | >4.000 3 %3] RISC | =4.000 >4 O
R16A 3 560 3.737 RIGB | =460 3831 RI6C | =4 (Kh) =4 O
RHIVN Q.00 3561 | RHIVN {10 >4 000 | RHIVN | 0001 =4 ()
RITA 1561 3.737 RI7B 15449 3850 RITC | 3437 =4 DU
R18A =4 000 | =4 D R1%B 3B | =000 RISC | 3562 =4 ()
RI1YA =4.000 | =4.000 R1YB 3,544 =4 (0 RIOC | 3.738 =4 (00
RIOA =4 (0] 3 56l R20B 3.674 ) RIOC | 3340 3 564
R21IA 1179 3.738 R21B 3850 4 (M1 R2IC | 3.738 =4 (M)
R22A 1339 3.193 R22B 1850 3830 R22C | 3.261 3439
RI3A =4 () 3861 RI3E 1850 3850 RI3C | 3437 =4 i
RMA =4 () 3,737 R24B | =4.000 =4 000 | RMC | 3341 =4 i)
RHIVN 11,001 3.737 | RHIVN 00,0115 z4.000 | RHIVN | 0.1 =4.000
Positive Rate | 24124 m;:'m 23134 |Al positive 2424 | All positive
[Total Positive] 7173
Rale
Detection
Srogiianey {11 Nl T
Total
Detection P
Frequency
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Table 5 - Absorbance Values (660 nm) and Detection Frequency for Source Plasma Pools

TEST FANEL: Source plasma pools spilied wh‘h_E\"—I RNA m H-Elq.llml..

rl rl Operator 3
Ao Asat Ass
A Asin Ao
Sample Internal | Sample Internal | Sample Internal
HIV-1 Control HIV-] Contyol HIV-1 Control
SHIVN {1.0Ki2 31562 | SHIVN (.00 3343 | SHIVN | 000l | =4.000
S1A 24000 | =4 000 SIB 1,563 3504 SIC_ [=4.000 | =4.000
S2A 3737 =00 SIB_ | =4.000 | =4 000 52C | =4.000 32159
S3A 3737 | =4.000 S3B | =4.000 3741 S3C | =4.000 24957
S4A 3561 | =4 000 S4B B AL 3,741 S4C | =4.000 f ALY
S35A =4, 000 1.562 S5B =4, 000 2.85% S5C_ [=4.000 =4.000
ShA, 3. 137 3738 568 >4 (KMl 3,000 s6lC 31.736 1.736
STA 4. 1M 31.562 S57H 3740 3568 S7C_ | =4.000 =4 1
SHA 2716 | 3.738 S8B 3740 | 4000 S8C_|=4.000 | =4.000
S94 =400 | =4.000 SUB | >d4.000 3 432 S9C | 3738 | 4000
S10A 3.736 3737 S10B 3850 3852 SI0C_ [=4.000 | =4.000
S11A 3. 736 3.737 8118 3.851 3853 SIIC [ =4.000 B ALLY
5124 >4 (HM] 1.737 5128 >4, (M) 1853 312C 1.738 >4 1M1
S13A 3.037 31,937 S138 EaLLl] 1833 SI3C | >4 0do 24000
S14A ALl 3. 5148 =4 01 3853 S14C | =4.000 3738
S154 3736 | 3.73% SISB | =4.000 3853 SISC [=4000 | =4.000
S16A 3736 | =4 000 S16B | =4.000 | =4.000 S16C  [=4.000 | =4.000
SHIVN 0.002 | =000 | SHIVN 1. 004 3R53 | SHIVN | 0001 | >4.000
S517A S AL 3.260 5178 A &30 >4 (KD S17C 3340 e ALLL
S18A =400 3.26] 8188 1850 3,831 S18C 1.562 >4 (Kb}
5194 =4 Ul 3340 5198 3674 =4 () sioC 3437 e ALl
S20A =>4, 00 326l S208 1850 >4 000 s30C 1 562 1739
321A 3737 | 4000 3218 3 850 3.852 S21C | 3562 | =4.000
S12A 3.737 3437 5128 3,850 >4 000 SI3C | 3738 | =4.000
S23A 3.737 | =4.000 513B 3,850 =400 823C 3.562 =4 M1
S24A 3.339 3.561 8148 3.673 A.852 S24C 3738 =4.000
SHIVN 0.003 | =4 000 | SHIVN .04 3.831 SHIVN Q.04 3.195
Positive All .3 All
Rate 24/ 24 aniliion 24/24 | All positive 244 i
Total
Positive 12/72
Rate
Detection
F y 10 10 10
Total
Detection 100
Frequency
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Table 6 - Cross-Contamination Study

Sample Opcrator Ags HIV-] A s Intermal Control
PCRAZ Ciperator 2 00018 () >4 000
NATHIV, 990211 Ciperator 2 IR0+ >4.000
PCRAO1Z Ciperator 2 0108 | -) 1673
NATHIV. %0211 Oiperator 2 2251 (H >4.000
PCRAO12 Ciperator 2 0,008 () >4 000
NATHIV, 990211 Oiperator 2 2210+ >4.000
PCRAO1Z Ciperator 2 0009 |-) 3 K49
NATHIV. %0211 Oiperator 2 2280 |+ >3.000
PCRO12 Ciperator 2 0,05 | -) 3 R4D
NATHIV, 990211 Oiperator 2 2329+ >4.000
PCRAO1Z Ciperator 2 0.007 () 3 K49
NATHIV. %0211 Oiperator 2 2433 (4 >3.000
PCRO12 Ciperator 2 0,008 () 3 R4D
NATHIV, 990211 Oiperator 2 2350+ >4.000
PCRAO1Z Ciperator 2 0.007 () >4 000
NATHIV. %0211 Oiperator 2 2386 (+) >4.000
PCRAO12 Ciperator 2 0,008 () >4 000
NATHIV 990211 Oiperator 2 RETENES 3 830
PCRAO1Z Ciperator 2 01005 ) IR0
NATHIV 990211 Ciperator 2 T6H (H) 3674

Assay detection array wath individual assay results are listed in Table 6
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For HIV-1 specific reactions a (+) or (-} is included to define the determined result Sample identity
and coordinates are defined according to thewr placement on the amplificanon and detection A-nings
defined below in Figure 1.
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1.

Introduction

Hepatins B Virus (HBY) 1s considered to be one of the major etiologic agents that cause
chronic and acute hepatitis, crrhosis and hepatocellular carcinoma. HBY 15 a partially
double-stranded circular DNA virus with a genome of approximately 3,200 bases that
eontans four overlapping open reading frames encoding for all viral protens. As a blood-
bome virus, HBY can be transmitted with a higher nsk than HCV and HIV by blood and
blood products. HBY is one of the most infectious diseases with about 350 million
chronic hepatitis B camers worldwade. The yearly new infections are about 200 10 300
thousand in the United States and approximately | million in Europe. The global
prevalence of chromc HBY infection, as determimed by immunoserology, ranges from
<2% in western countnies 10 8% in Asian and African couniries.

The presence of HBY anngens or antibodies in-panients infected with HBY has led 1o the
developmeant of immunoserological tests that are specific for these antigens or antibodies,
Implementation of these tests has reduced, but not completely elimmated, the meidence
of post-transfusion hepatins. Currently, the most used common marker of HBY infecuon
15 the presence of HBV surface antigen (HBsAg), However, it has been reported that
blood units from HBsAg negative donors caused post-transfusion hepatitis B in recipients
and HBY DNA was prospectively detected in the donor’s blood umts by PCR. In theory,
screening of blood donations for HBY DN A should further reduce the residual
transmission risk. PCR tests should also detect viremic units donated by camers who are
i the window penod, early acute infection, or late resolving mfection that may not be
detectable by the existing immunological assavs.

The COBAS AmphScreen™ HBY Test, an i vitro nucleic acid amplification test for the
gualimbive detechion of HBY DNA in plasma, 15 designed to screen pooled samples of
donated human plasma The screening of pooled plasma and the subsequent culling of
positive material ensures a reduction of the potential viral load in production pools. The
reduction of viral load is significant to improving the efficacy of viral mactivation steps
that occur during the production process.

Manufactunng-scale plasma pools are creared from individual source plasma donations
that have been screened by NAT for one or more blood bome viruses. These
manufacturing pools may then be retested for these viruses, to ensure that neganve
manufacturing pools are processed.

Objective

The amm of this study was to demonstrate the robustness of the Roche COBAS
AmpliScreen™ HBYV kit when testing pool matrices of source plasma donations and
recovered plasma donatons. The validanon protocol was conducted according to the ICH
Harmonized Tripartite Guideline on the Validation of Analytical Procedures and the
EDOM document PAPH/OMCL (98) 22, DEF Validation (3f Nucleic Acid Amplification
Techmology (NAT) For The Detection Of Hepratitis O Virs (HCV] RNA In Plasma J’E{;ﬁ'
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8.1

in accordance with the EP general chapter 2.6, 21, Nucleic Acid Amiplification
Techwigues

Validation Testing Facility

Talecris Biotherapeutics, Inc.
Ralegsgh Test Lab

1200 New Hope Road
Raleigh, North Carolina 27610

Persens lnvolved in the Validation Stady

Study Director
Michael Gray, NAT Techmeal Operatons Supervisor

Study Personnel

Mant Selley, NAT Laboratory Technician, Operator |

Farzaneh Sina, NAT Chief Laboratory Technician, Operator 2
Jarrett Brown, NAT Chief Laboratory Techmcian, Operator 3
Eugenia Vallido, NAT Chief Laboratory Techmcian, Operator 4

Description of Materials Being Tested
HBY Positive Material

The HBY In-house Standard (MAT-098) was used in these studies. The standard consists
of an HBV positive plasma donanon, calibrated against the WHO intemational standard
at a titer of 7.64 x 10* TU/mL.

Robustness Study (Verification of assay sensitivity in varied plasma matrices)

Recovered plasma pool samples obtmned from archive at the Raleigh Test Lab (RTL)
have been tested previously and found negative for HBY, These previously blinded
samples, representing pools of approxmately 12,000 donatons each, were combined to
create sufficient volume of a homogeneous matrix 1o perform this validanon.

Source plasma pools were prepared from RTL mimipool samples that have been
previously tested and found negative for HBY. A sufficient number of these samples
were combined to represent the number of donanons in a typical manufacturing pool
(3,840) and to provide adequate sample volume to perform thes validation

Cross-Contanination Study

A multuple-source plasma pool | PCR-012), nen-reactive for HBV, was used as a diluent
mn the preparanon of HBY dilution for the cross-contammation study. This nermal human
plasma pool was also utilized as the negative control (WHP) tested along with the HBY
In-house Standard NAT-098 in the same study,
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Specificity Study

A panel of 100 source plasma pools (3,840 donations each) served as the matnices for all
of the final test samples used in the specificity study (Listed in Table 3) The 100 poals
were created from plasma minipools that were previously tested and found negative for
HBY

The dilution scheme and composition of the samples tested during this validation study is
outlined in Table 1.

Table 1 - Composition and Dilution Scheme of Sample Panels Tested During Validation

Stock Dyilutinn Dilution Procedure Final Sample

HBY '“'hl%“fT w8 | paop |01 mLNAT-098 £ 99 mi. HBV intermediate ai
ﬂ?‘“'?_'i"m : S04 Tl Recovered Plasma 7.64 x 10° 1U/mL

. ) il 1 mL HBY itermediate at 7.64 . :
HBYV intermediaic at . HBVY mitcrmedinic at
764 5 10 Tl 1o | x IHLJ."mL+'J‘J ml. Recovered | 5" "
HBV intermediate ol | oo gﬁ "’fuf'ﬁ}; “‘L“'f“;*’;’;‘““ # | HBV intermedinie at
7.64 x 107 TUmL ' b mL +9.75 mL 1.91 x 107 IUfmL

Recovered Plasma

HBY intermodiateat | o ::":E:'.‘II‘U*;EE j‘mﬁ“ 191 | RV positive (18 IUimL)
191 x 1oF Il R 1 Pl Recovered Plazima Pool Pasel
HBSI vlhlhmm:'r (98} i-jgp | MImLN AT-IWE + 9.9 mL HBY intermediate a1
a1 764 x 10° IU/mL Source Plasma 764 x 107 TLL 'mL

. 0.1 mL HBV intermediate at 7.64 : :
HBY micrmediaie at % HBY miermedime a
7,64 % 1P 1W/m, =40 ;I‘“" Uil +99mL Souree | 9 00’ 104 fUimL

nsman
HBV intennedisbe at 0 ml [ Mlermetiate al | gy intermediote at
iy s g 120 7.64 x 107 TL/mL + 9,75 mL 191 5 10° TUAnL
! Source Plasma '

. 0.9 mL HBY mitermediate at 1 91 e
HBYV inlermediate al 3 HBYV positive (18 IU/mL)
1.91 x 10° IU/mL 1:106 "PI’“ '.“"""“ +46mlSowms | o e Plusmas Pocl Pamel
HBV n-house = HBV positive 7.64 x 10"
Standard (NAT-098) 1100 :; :’:L“I;";;[R*_’['ffz TU/mL Cross-Contam ination
at 7.64 x 107 IW/mL e Panel (Total Volume 50 mL)

. Analytical Test Method

The COBAS AmpliScreen™ HBYV test 1s based on four major processes: sample and
control preparation; PCR amplification of target DN A using HBV specific
complementary primers; hybridization of the amplified products to oligonucleohde
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6.1

6.3.1

probes specific to the target(s ), and detection of the probe-bound amphified product by
colorimetnic determination

Extraction of HBY Nucleic Acid from Human Plasma

HBY DNA 15 isolated from plasma. After an imtial high-speed centnfugation step to
eoncentrate virus parbcles, the HBY DNA is isolated by lysis of virus particles with a
chaotropic agent followed by precipitation of the DNA with alcohol. The HBY Internal
Control DNA is introduced into each specimen with the Lysis Reagent and serves as an
extraction and amplification control for each individually processed specimen.

Internal Control

In enzyme-based amplification processes such as PCR, efficiency can be reduced by
mhibitors that may be present in the sample. The HBY Internal Control has been added 1o
the COBAS AmpliScreen™ HBY Test to permit idennfication of processed samples
contaming substances that may interfere with PCR amplificaton. The HBY Internal
Control is a DNA plasmid with primer binding regions identical to those of the HBY
target sequence, a randomized intemal sequence of similar length and base composihion
as the HBY target sequence, and a umque probe binding remon that differentiates the
HBY Internal Control amplicon from target amplicon. These features were selecied to
ensure equivalent amplification of the HBY Internal Control and the HBV target DNA.

Detection of HBV in Plasma Pools Using Polymerase Chain Reaction Methodology

The COBAS AMPLICOR Analyzer chemically denatures the HBV and IC amplicons
mio single-stranded DNA immediately after PCR amplification. Dunng the detechon the
amplicons are hybndized to target-specific oligonucleonde probes bound to magnetic
particles, which increases the overall specificity of the test. A colored complex is formed
when particle-bound horseradish peroxidase catalyzes the oxidation of
tetramethylbenzidine (TMB). The absorbance 15 measured by the COBAS AMPLICOR
Analyzer at a wavelength of 660 nm.

Detection Controls

The Roche Negative control (-) is designed to confirm acceptable performance of the
assav. The absorbance for the Roche () Control must be less than 0,200 at 660 nm. If the
absorbance value i1s greater than or equal 1o 0 200, the entire run 15 invalid and must be
repeated (sample preparabon, amplification and detection),

The Roche Posinve control (+) i1s designed to confirm acceptable performance of the
assay. The absorbance for the MP (+) Control must be greater than or equal to 1 000 at
660 nm_ If the absorbance value is less than 1.0 nm, the entire run 15 invalid and must
be repeated (sample preparation, ampliiication and detection),



Validation of Test Methods T 184702
Validation of the Detection of HBY DNA in Plasma Pools using the Roche Page 7

AmpliScreen™ HBYV Test Kit on the COBAS AMPLICOR™ Analyzer

.1

T2

The Roche Internal Control absorbance (IC) for samples and controls must be greater
than or equal to 0.200 at 660 nm for a valid test. A sample IC of less than 0.200
mvalidates the result for that sample, unless the test result s positive. If the absorbance of
the sample 15 greater than or aqual to the cut-off value of 0.200 at 660 nm, the Intemnal
Control result 15 disregarded and the sample is interpreted as positive. If the test result for
the sample is invalid, the entire test procedure (sample preparation, amplification and
detection) must be repeated.

The In-house Positive Control must be greater than or equal to 0,200 at 660 nm for o
valid test. If above conditions are not met, the entire run is discarded and all non-reactive
samples are repeated. Reactive results obtained from runs with acceptable kit controls but
wvalid in-house controls results are treated as positive.

Test Disposition

A test sample 15 interpreted as neganve for HBY DNA if the absorbance value {660 nm)
for the sample is less than 0200 and the A value for the imternal control is greater than
or equal to 0 200. If the A value for the test sample is less than 0 200 and the Aqu
value for the internal control 15 less than 0 200, the test for that sample is invalid and the
sample must be retested (these samples would not be counted for purpoeses of this
validation). If the absorbance value (660 nm) for the test sample 15 greater than or equal
to (. 200, then the test sample is interpreted as positive for HBY DNA_ Test samples with
an Acs greater than or equal to 0 200 are mterpreted as positive for HBY DNA regardless
of the Ay value for the HBY IC

Design of the Validation Study

The qualitative PCR assay described here functions as a limut test for impunnes. Test
results are interpreted as either positive or negative for a detectable analyte. This limit
test was vahidated for assay robusiness, repeatsbility, mtermediate precision, and
specificity,

Sensitivity (Detection Limit)

The detection limit of the tvpe of qualitative assay must not only account for the quantity
of the nucleic acid units per unit volume, but it must also be expressed as a function of
the positive-test rate for a specific nucleic acid load The positive cut-off point is the
minimum number of target sequences per volume sample, which can be detected n 95%
of test runs. The COBAS AmpliScreen™ HBY test can detact HBY DNA at levels as
low as 6 [U/mL wath a 95% posiivity rate.

Specificity

Specificity 15 pnmanly a function of primer selechion n PCR assays One hundred source
poals of non-reactive plasma were tesied to establish that the assay does not generate
false-positive reactions from its integral components or pool constituents, -
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Repeatability and Intermediate Precision

Repeatability and intermediate precision were addressed as a function of the detection
himit. As a component of assay execution, 2ach test consisted of separate extraction,
amplification and detection sessions, and the operator accounted for each phase of the
assuy, Source plasma pools and recovered plasma pools spiked with HBV at 18 TU/mL
were tested in panels consisting of eight samples each over a three day penod for both
recovered and source plasma pools. Operators were required to achieve individual
(repeatability) and collective (intermediate precision) positive-tests at a rate of 95 to
100% m order to pass the validanon

Robustness

This validation addressed the issue of robusiness through detection of HBY at the
targeted cutoff in vaned plasma backgrounds (recovered and source plasma) and the
absence of cross-contamination between neganve and igh-tnter HBY samples.

Test sensitivity i varied pool constituents was addressed by testing 24 mdividual plasma
matrices consisting of both recovered (3 operators x 24 matrices) and source plasma (3
operators x 24 matrices) pools non-reactive for HBV containing 1,000 10 12,000 different
donations. To demonsirate robusmess, sample pools were spiked with HBY DNA at 18
IU/mL (3 tmes the detection limit). The robustness of assay performance under these
conditions (vaned pool constituents) was assessed by the ability to attam a positive-test
rate of 95%,

Cross-contamination concems were addressed by testing a panel ﬂ-rlltﬂmlﬁ-;? i
reactive pocls and non-reactive pools spiked with HBV to a titer of 764 x 10" IU/mL.
One operator tested a panel consisting of 10 negative samples alternating wath 10 high-
uter HBY samples to detect the presence of HBY DNA. Robustness of assay
performance was assessed by the ability of the test to accurately detect negative (no
positives) and high-titer HBV positive samples (100% positive) arranged in an altemanng
pattern { Figure 1).

Discussion of Experimental Results

This study of the COBAS AmpliScreen™ HBY Test for the detection of HBY DNA i
plasma pools using polymerase chain resction methodology provides s validation of the
assay robustness.

Test specificity was addressed by testing 100 source plasma pools consisting of plasma
samples found non-reactive during donor screening for HBY  These tesis were camed
out to establish that the assay does not generate false-positive reactions from its integral
components o pool constituents. The vahdation requirement that no positive resulis be
obtained was successfully achieved (Table 3).
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The accuracy of the targeted 18 TU/mL value was assessed by multiple-operator testing of
source plasma pools and recovered plasma pools spiked with the in-house standard 10 a
genome fiter of 18 [LU/mL. The sensitivity requirement that the assay must detect positive
samples within each test panel at a rate of 95 to 100% was met (Tables 4 and 5) In
addition, the overall positive test rates for the source plasma pools and recovered plasma
pools were 100% and 99%, meeting the validation criterion. Test robustness was
demonsirated with these test panels by the ability to detect HBY DNA at 18 [U/mL in
complex plasma matnces representative of plasma pools at a rate of 95 to 100%%.

Cross-contamination concemns were addressed by extracting, amplifying, and detecting a
panel of altemating non-reactive pools and non-reactive pools spiked with HBV at a titer
of 7.64 x 10° IU/mL. Robustness of assay performance was demonstrated by the ability
of the test to accurately detect negative (no positives) and high-titer HBV positive
samples { 100%: positive) arranged m a alternanng patiern (Table & and Figure 1).

Results shown were obtained in test runs that had successful positive, negative, and
ntemal controls. Samples that were repeated are as follows;

«  Operator 4 had a Roche Negative failure for sample set 050B-050D duning the

specificity study. Entire sample set was repeated.
«  Operator | had an IC failure for samples 048R and 048P duning the specificity study.

Samples were repeated
«  Operator 2 had an 1C failure for samples S2B and S7B during the robustness study
Samples were repeated

The results of this validation study are summarized in Table 2.
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Table 2 - Results of the Tests in the Study to Validate the Process for the Detection of HBY

DNA in Plasma Poaols Using Polymerase Chain Reaction Methodology

Validation Level OF Analvte | Type OF Validation | Acceptance
Strenigth (Saimple Type) Testing Criteria T Qutcome
;‘I"ﬁ;ﬂ;‘“" ool Spesificily Nopositives | 0% pesitive | VALID
Robusiness ﬁp 1 100%
In-housc Test Pancl: Recovered (sensEvity ), 95 to 100 %% ?ﬁ?;:{,ﬂ VALID
plasma pools ot |8 [U/mL repeatability . and posiive .
intermediate precision Totsl 99%
Robusiness Sl -t
fn-house Test Pancl: Sownce (amnaitivity), 95 1o 100% % : :ﬁfﬁf" .
plasmia pools 6 18 TU/mL repeatability , and psilive 2
migrmediate precision Total  106%
Hu;mx*;:':ll:m“ controls: Hnblmmg l_!:r:r;w- M siives (% positive
VALID
In-house Test Panel Plasma
Robusiness |cross- 1 (H1% i
pools spiked with HBY ot 7.64 ot iz 1S positive
x 10° T/l conimmation ) posiye
9, Conclusions

The COBAS AmpliScreen™ HBY Test meets or exceeds the performance requirements
recommended by the EDOM and adopted by the Raleigh Test Lab. The COBAS
AmpliScreen™ HBY Test can detect HBY DNA in source plasma pools and recovered

plasma pools at a titer of 18 TU/mL with a positive-test rate at or above 95%
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Tahle 3 - Absorbance Values (660 nm) and Detection Frequency for the Test Panel for the
Conlirmation of Test Specificity in Plasma Pools

TEST PANEL: HBY negative plasma pools
Sample Operator Agen HBY Ao Internal Control

WD Operator 4 (.4 3,851
(2N Operator 4 (b4 =4 Uik
U] Operator 4 KL =4 (K
64 Operator 4 1) 4 1851
0338 Operator 4 e =4.0(H)
147F Operator 4 b (14 3 H50
LA Operator 4 i, =4 (i)
4TE Operator 4 il 1 3850
b E Operator 4 ih.i14 =4 (i)
RIc Operator 4 b4 >4, 0N}
0EIE Operator 4 i 004 1851
IWI1G Operator 4 ih,014 385

Ug1l Operator 4 (s 385

08 IM Operator 4 (RLIE] =4 (M)
R0 Operator 4 ) =4 LN
U8 1) Operator 4 04 1.831
s 1H Operator 4 i (4 >4 {1IM)
UR1F Operator 4 b, (05 =4 LK)
62C Operator 4 (1] .99
620 Operator 4 0,002 3739
inlE Operator 4 003 =4 (K
620G Operator 4 (b3 3.739
1621 Operator 4 .13 =4 (1K)
62] Operator 4 b (03 3563
62 M Opecrator 4 01,0113 3.739
(48 A Operator 4 b3 3434
63C Operator 4 i) 003 =4, ()W)
(508 Operator 4 LI 3854
47 A Operator 4 o3 =4.(0(H)
(HlIM Operator 4 (b4 =4 (M)
Wl C COperator 4 0.3 I6TH
162F Operator 4 i (13 3 854
63 A Operator 4 0,002 3 K54
(48D Operator 4 0,003 =4, {1iH)
(2B Operator 4 03 3834
50D Operator 4 (i3 3.B54
I47C Operator 4 i) (12 1854
L45] Opecrator 4 i3 =4 UlK)
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Tahble 3 - Continued

TEST FPANEL: HBY negative plasma pools

Sample Operntor A HBY Ao Internal Control
(48] Operator 4 h.1013 >4 (M)
(43B Operator 4 0),(M13 3 854
(4G Operator 4 b, (13 =4, (1M}
(MBC Operator 4 0,003 >4 ()W)
(4R Operator 4 i, 04 =4, M)
064 H Operator 4 1,4 3,854
4EE Operator 4 0,004 3854
iha3B Operator 4 I 3852
630 Operator 4 ih,113 3852
063G Operator 4 i1,(013 =4, 0N
63H Operator 4 i, {4 =4 (N
631 Operator 4 ih.004 AL
14 A Operator 4 i, {14 3852
4B Operator 4 ih,i14 3852
M4 Operator 4 (XIS =4 (M)
(x4 [ Operator 4 1,113 2132
1354 Operator 4 E 3852
1350 Operator 4 i3 3853
(45F Operator 4 (00013 3 K53
456 Operator 4 I 3853
(M7H Operator 4 i, 3,853
(45) Operator 4 {14 =4 (M)
45H Operator 4 E =4 (N}
i53M Operator 4 008 =4 {)(H)
153N Operator 4 fh,(M13 >4, (1K}
[H4RS Operator 4 0,12 3,736
WS0E Operator 4 0,002 =4 ()W)
[50F Operator 4 0,002 =4 (1K)
050G Operator 4 012 =4, M)
60D Operator 4 .02 =4 (W)
e0E Operator 4 0,002 333k
[[3 Operator 4 1,02 3338
i H Operator 4 b (13 =4 (M)
060G Operator 4 ih,{M12 3,736
[ Operator 4 1,12 3,561
(MER Operator 4 i1 3,737
(48P Operator 4 ih,112 >4, 01(H)
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Table 3 - Continued

TEST PANEL: HBY negative plasma pools

Sample Operntor A HBY Ao Internul Control
53K Operator 2 fh, (13 3254
H50H Operator 2 i, iMi2 3,736
1534 Operator 2 i, i1 | 3,192
il E Operator 2 0,001 =4 (1K)
10 Operator 2 i1, 3,134
153F Operator 2 i, (b1 | 3435
IS3E Operator 2 (i 3,560
0530 Operator 2 002 1,736
(53¢ Operator 2 b4 =4 (1K)
IMEK Operator | fh,004 384
48 L Operator | ih i =4 [N
4N Operator | IELIE] 3644
1480 Operaior | (12 =4 1K)
ns3p Operator | E =4, UM
548 Operator | 003 =4 [IH)
084C Operator | 0,003 384
1540 Operator | i S ML
154F Operator | (4 >4 (1K)
154G Operator | (h i =4 (1iH)
[ Operator | I =4 (1IN}
{161 Operator | (X{TE] =4 01(M)
il L Operator | i, 3848
[ Operator | i i =4 1IN
(B Operator | ELIE] 3445
161 F Operator | (), (13 =4 (1K)

Positive Rale 0/ 100 All positive
Detection Frequency i} Ye
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Table 4 - Absorbance values {660 nm) and Detection Frequency for Recovered Plasma Pools

TEST PANEL: Recuvered phasma pooks spiked with HEV DNA ut 18 1UimL
EE*-IH'I Operwior 2 Operater 3
» Conirul Y Comtral Conrol
RITBVN 003 =4000_| RHBVN D002 | 4000 | RHBYN | 0002 | 3546
R1A 3676 1852 | RIB 392 3.193 RIC | 3846 | 3546
R2A 331 =400 [TBI1] 3192 1038 RIC | 3847 | 367
R3A ®52 1882 RiB 0174 01933 RIC_| 3846 | 167
R4A 1832 =4.000 R4B 3 500 1260 RAC | 3671 | 3346
RSA 1832 “3882 1] 2397 1436 RSC_| 3671 | 3671
Rih =4 000 3852 RiH 373 1339 R6C | 3847 | 3671
RIA 1882 1842 [T 3435 R RIC_| 3671 | 3.546
REA 3676 3 H53 REB | =4000 | =400 REC | 3848 | 3671
RIA =3 000 1737 ROB | 3138 | 3a60 RIC_[A000 | 4000
RI0A =4 00 =4 000 R 3736 | =400 RIOC | 3739 | 3564
RI1A 3561 1737 RI1B 1438 | 3260 RUIC | 4730 | 1439
12A =4 000 =4.000 RizB 3435 | =400 RIZC_[z4000 | 33564
13A =3 D00 3000 RI1H 3438 | 4000 RIJC | 3739 | =4.000
RI4A =4 00 =1 000 RI4B8 37% 3260 RI4C_| 3563 00
RISA =3 D0 =4 1) RISB | =4000 | =400 RISC [=0000 | >4 000
6 =4 00 =4 000 RI6H 3338 3737 5% EEYTI T
RHBVN TILiH =410 _| RHAVN D02 1561 | RHBVN | 1003 | 3564
RITA 325K =4 000 RI7H 3737 1437 RITC | 3481 | 33712
RIRA =3 0000 =4 1) RIRB | =400 3561 RIBC | 3451 | 360
R19A =4 00 =4 000 RI9B | =400 | 4000 RISC | 354k | 343
R20A =4 DI 3560 RIOB | =400 | =400 RIOC_| 3372 | 345l
RilA ENEE] 1730 RI1B 3737 1 =doo0 RZIC_| 345 33712
R2IA 3 73 1736 [[B5LE] 3436 | =4 RIIC | 148 1548
R21A 30R2 =4.000 [FELE] 3787 | =hoo0 RIIC | 354k | 3673
RIIA 3134 =410 R24H 3339 | =40 R4C | 154K | 3548
RHBVN | 0004 4000 | ROBVN | 000 3136 |RHBVN _[0003 | 3451
sittve Rute | 2424 | All positive 23724 | All positive 2424_| Al pomative
Ol St T
Htiz
Deteetion
: 10085 i 1N,
[Frequency
Toial
Detetion L1
| requency
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Table 5 - Absorbance Values (660 nm) and Detection Frequency for Source Plasma Pools

TEST PANEL: Swurce plasma posls with HEV DNA st 13 IWimL
ﬂE"L"‘L Operior 2 v JT
| G | B [ S| i | R e i |
SHEVN TIEI] =4000 | SHAVH D002 | 4000 [SHBVN | 0001 | 3672
S1A TRaT ENI] SIB | 4000 | 4000 | SIC [=4000 | 3547 |
S2A iK3 3852 S8 3336 | 000 | SaC | 3547 | 3847
53A 3RS 1882 538 3737 3436 | S3C | B4R | 38R
54A i) 3852 548 1] 4RE 2063 SAC | 1R48 | 3612
55A 3 Rs1 EXNI] S5B | 4000 | 4000 |  SSC | IB4R | 3672
BéA ENTH =4 000 568 | =4 000 1561 S6C | 3847 | 3612
S§TA 1882 =4 1) 578 2 594 (REE S7C | 3672 | 3B4R
S8A 1832 =4 000 SEB | =4 000 3437 | SEC |=4000 | 3849
59A 1737 ENI] 508 | 4000 3501 SOC_[=4000 | 3739
S10A =4 000 =4 000 SIB | =400 2025 | BI0C_[=4000 | =000
S1IA =3 D00 =4 1) SIB | =400 3340 | SLIC | 3739 | =4000
S12A =4 00 =4 000 5128 3083 3036 | SIIC_[=4000 | 386
S13A =3 D00 ENI] SI3B | 4000 | =300 | SIIC | =4000 | 343R
S14A =4 00 =4 000 SHB | =400 3437 | BIAC | =4 000 | =4000
SI5A =3 D00 EL] Si58 1560 | =000 | SISC | 3563 | 3341
SThA =4 000 =4.000) SI6H | 4000 | =400 | Sl6C | 3730 | 3740
SHEVN TIE =40l _| SHEVN TEEIE “3.038 _[SHBVN | 0003 | 3498
S17A 373 =4 000 5178 3561 3094 | SITC | 3849 | 3849
SIBA 3338 BN SIRH 3436 1863 | SIWC | 3673 | 3673
S19A 373 1731 S19H 3,260 3562 | SBI9C | 3673 | 3673
SHIA 3 5601 EXNI] S0 3737 | 4000 | BI0C | 349 | 3603
S21A =4 000 =400 SIIH | 4000 | >4000 | S3IC | 36713 | 3674
S1IA 3338 >4 1) $228 3561 3738 | B23C | 354K | 3880
S13A 33K =4 000 5230 3260 | =400 | B23C | 3673 | 3549
SIHA 1433 1737 S14R 1737 | 4000 | S24C | 3548 | 36M
SHEVN 007 =4.000 VN D04 | 4000 |SHBVN | 0005 | 3548
i‘;‘f‘"’ M4 | All positive 2424 | Allpositive e | M
Total
Positive 22
Rude
m@ﬂm 100% |00 100
otal
Dietection 10094
| reguency
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Table 6 - Cross-Contamination Study

Sumple Operator Aya HEY Agyy Internal Control
PCR-1Z Uperator 4 0002 () =4 10
NA T -8 Uiperator 4 3.562 (4] 4000
PCRAM Uperator 4 106K (=) >4 (NI
NA |08 {iperator 4 = 100 [+ =4 100
PCRA1Z Uperator 4 0003 () >4 0011
NA 1008 {iperator 3 3367 (4] 2387
PCRA13 Onperator 4 0,008 () 1341
Nalew Dperalor 4 1437 (4 =4 000
PCRA1Z Uperator 4 00603 (-] =4 1)
NA T -8 Uiperator 4 =4 U0 (4) 4000
PCRAM Uperator 4 1062 (=) >4 (NI
NA 1098 Eiperator 4 1563 14) 3563
PCRA1Z Uperator 4 0002 () =4 00
NA T -8 Uiperator 4 3262 (4] 4000
PCRAIZ Uiperator 4 102 () 1362
NA 1098 Eiperator 4 4000 4 3730
PCR12 {iperator 4 0003 () =4 000
NA T -8 Uiperator 4 =4 U (4) imng
PRI Uiperator 4 103 () 173
AT iperator 4 =4 U 4) Z4 000

Assay detection array with individual assay results are listed in Table 6
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For HBY specific reactions a (+) or (-) is included to define the determined result
Sample identity and coordinates are defined acecording to their placement on the
amphfication and detection A-nngs defined below i Figure 1.
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1. Introduction

Human Parvovirus B19 1s the single member of the genus Eryelrovirus in the
Parvoviridae tamily, It 1s a non-enveloped, single stranded DNA virus that can cause
symptoms with clinical relevance. Parvovirus B 19 15 the ehologic agent of the childhood
illness ervthemna infectiosum (a k a. Fifth Disease), acute anemia resulting from transient
aplastic cnisis, and hydrops fetalis dunng early pregnancy . The two groups of people
most susceptible to Parvovirus B19 imfection are immune compromised individuals and
pregnant women Parvovirus B 19 infection 1s highly contagious, primarily through the
respiratory route. However, infection may be transmitted parenterally through the
mfusion of blood or blood-denved products. 1ts thermal stability and lack of envelope
make it difficult 1o inactivate using conventional technologies, such as pasteurization and
reatment with detergent or solvent

The Method for ihe Detection of Parvovirs B19 DNA i Donatton Mimi-Plasma Pools
wsing Folymerase Chain Reaction Methodology, Version 2, differs from the previous
version of the test in several aspects. In the previous sample preparation method, plasma
samples were centrifuged for ong hour at high speed 1o pellet viral particles. In the
alternate method for sample preparation, the chaotropic detergent
cetvitrimethylammonium bromide (CTAB) is added to the plasma samples to aid in the
disruption of viral particles and the recovery of nucleic acids. Parvo B19 Internal Control
(IC) DNA is added immediately after the CTAB. Following a | 5-minute incubation at
room temperature, CTAB/nucleic acid complexes are pelleted during a 15-minute
low-speed spin. The CTAB/nucleic acid complexes are processed in the same manner as
the pelleted viral particles in the previous sample exiraction method In the previous
detection method, only 2.5 pL of extracted sample are added to the amplification
reaction. In the current method, 6.5 plL of sample extract are added 10 the amplification
reaction. Because the intemnal control DMNA s added during sample extraction, it serves as
a control for nucleic acid recovery, sample transfer, amplification, and detection. Both
tests employ a 50 pL amplification reaction and the amplification parameters are the
SEIme,

In the Parvovirus B19 Plasma Donation Test, Version 2, cetylmmethylammonium
bromide and Roche AmpliScreen™ Multiprep Sample Prep reagents are used for the
recovery of Parvovirus B19 viral DNA from human plasma. The recovered DNA 15
amplified using oligonucleotide primers provided in the Digene SHARP Signal™ System
Parvo B19 Probe/Primer set. Parvo B19 Internal Control DNA 15 added during sample
preparation and s a control for nucleic acid recovery, sample transfer, amplification, and
detection. Samples and controls are detected using the Digene SHARF Signa™ System
Assay for PCR Products, a sandwich capture molecular hybridization assay that utilizes
colorimetric detection.
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8 Objective

The aim of the validation protocol was to validate the Medhod for the Desection of
Parvavirus 819 DNA in Donation Mini-Pools using Pofvmerase Chain Reaction
Methodalogy, Version 2. The validation protocol was performed according to the ICH
guidelines for Validation of Analyiical Procedures,' The methods described in the
attendant procedures provide the basis for testing donor plasma mini-pools, representing
96 to 480 plasma donations, for the presence of Parvovirus B19. This method is also
applicable to the resolution and confirmatory phases of testing for Parvovirus
Bl19-glevated pools, where plasma pools representing either 8 or |2 plasma donations or
mdividual samples are tested.

Speafically, the validation protocol was designed to address the application of the | mL
CTAB/GITC nueleic acid extraction procedure coupled with target amplificanon using
the Parvo B19 Probe/Primer set” and target detection using the Digene SHARF Sigma/™
System Assay for PCR Products.’ The Parvo B19 Internal Control DNA, which is part of
the Digene SHARP Signal™ System Parvo B19 IC Probe/Primer set,” is extracted and
amplified in the same reaction as the Parvovirus B19 target and is detected in parallel.
Parvo B19 Primers PV A and PV2B are contained in both the Parvo B 19 Probe/Primer
and the Parvo B 19 IC Probe/Pnmer seis.

The PPTA Voluntary Standard for Parvovirus B19 states that each PPTA member
company will develop an in-process testing program for plasma to prevent ghly viremic
units from entering manufacturing pools * The cut-off limit, based on the testing protocal,
will be set so that viremic plasma that would result in a manufacturing pool exceeding

| x 10" IU/mL wall be removed Therefore, based on pooling practices, it would be
sufficient to test for individual plasma donations with a Parvevirus B19 nter of

| % 10" TU/mL. The test method o be validated here has been developed with & 22-log,
margin of safety. Themlgetﬂdﬂlrmhnldfurvnhdnnnnnfﬂleteﬂlsix 10° 1U/mL, the
sensitivity required fo detect a single donation at 5 x 10° [U/mL in a pool of 96. ThIE
targeted threshold supports testing plasma donation mini-pools in the range of %6 to 480
donations

' ICH Topic Q2 B Patidation of Amalvical Procedures; Methodolingy. Step J, Cosenne Cuidelire. Nive for Guidemee on
Filictanioon oo Ammbotical Procedures Metudelogy, (CPWPICH 28 193) 060 FR 274640 Effective 6 Movember 1996

* Ihgene SEARP Sigrad Svatem Parvo B9 Probe Prmer Set pockage msert. Digene Corporaton, Geaithersburg. MT}

" Digene SHARP Signal Sysiem Assay for PCR Products puckage insen, Digene Corpomtion, Guithersburg, MDD,

* hgene SHARP Signal Sysiem Parve B9 1C Probe Primer Set packnpge tnsert, Digene Carporgtion, Gaifhersbarg, MO

" Parvovers BIY Vobumtary Standad (014368, Plosma Protein Therpeutivs Association. EfTective o April 3001
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3 Testing Facility
Talecris Biotherapeutics, Inc.
Pathogen Safety and Research
Mucleic Acid Technology Development Laboratory
| 200 New Hope Road
Raleigh, North Carolina 27610
(919) 250-5059

4. Persons Involved in the Study

Study Director
Todd Gierman, Ph.D,, Staff Scientist

Study Personnel:

Martesa Williams, Associate Research Sciennst, Operator |

Kevin Sullivan, Associate Research Scientist, Operator 2

Anne Keen, M.S., Pnncipal Associate Research Scientist, Operator 3

s, Dates of Study

Initiated  August 21, 2002
Completed:  August 29, 2002

6. Description of Materials Tested

The Parvovirus B19 In-house Standard, NAT-056, was used This standard consists of a
Parvovirus B19-positive plasma donation, non-reactive for HIV-1, HCV and HBY using
PCR methodologies. The Parvovirus B19 In-house Standard was calibrated against the

| st WHO International Standard for Parvovirus B19 DNA NAT Assays (99/800)" and the
titer was determined to be 7.6 x 10" IU/mL." The B19 In-house Positive Control (IHP)
tested with each panel was a sample spiked with Parvovirus B19 10 S x 107 U/l
(Appendix A). The himit of detection for the Parvovirus B19 Plasma Donation Test,
Version 2_ has been strategically targeted to viral titers <1.0 x 10* IU/mL

The HBY ELI.I'D'I.? Standard adhv/Genotype A has a genome titer of 2.7 x 10" Eurchep
Linits I_'El.ﬂ.n"mL.i‘ In these studies, the HBV standard was utilized at 5 x 10° EU /mL, a

" Saldonha, 1, Lelie, N, Yo, MW, and Hesth, A. Establishment of the first World Health Crganazation Inteenotional
Standard for humam Parvesirus B19 DNA nueleie ocid amplification technigques. Fox Savginis, Vol 82, pp. 2431

" Siucly o Fstahlish an ln-house Stundurd for B12 DNA NAT Assays: Calibration of o Parvovires B9 ENA Control
Agpenst fhe Tel WHO Internations] Stamdard for Humon Parvovires B1Y DA NAT Assayvs (P800, HAT
Dievelopnusnt Lab, Department of Pathogen Saleds

* Cerlieh, W H , Heermann, K H , Thomssen, K., ond the Eurchep Croup, (1995 ) Quantitatve assoys for Hepatahis B
viris DNA: Standardization sad quality control. Fisal Hepatits Bovievs, Yol |, No |, pp. 33-57,

* Heermmmn, K. H., Geslich, W H_, Chudy, M., Schoefer, 8., Thomssen, K., sad ihe Enrobep Grong, (15999 ) Onatrst ve detection of
Hupsatifis B yvimas (B4 o two mismatismal refenmis plosma prepamisns. J O e Wicrabbd, Vol 37, Ho, 1, pp. 6873
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1.85 x 107 dilution of the stock, in order to establish that the assay did not generate
false-posinve reactions from pool constituents, including non-targeted DNA.

A muluple-source plasma pool (NAT-094), non-reactive for HIV-1, HCV, HBY and
Parvovirus B19 using PCR methodologies, was used as diluent for the preparation of
Parvovirus B19 and as diluent for test panels. This normal human plasma poel was also
utilized as the negative control (NHP) tested with cach panel {Appendix A),

A panel of 120 imitial combined samples (96 donanons each) served as the mainces for
the test samples for the validation of test specificity (Appendix B). The 120 pools were
mitial combined samples that were tested in the RTL Operations Laboratory for the
presence of HIV-1, HCV, HBV and Parvovirus B 19 using PCR methodologies. The
|00-member panel prepared for testing duning the confirmation of test specificity in
Parvovirus B19 DNA-negative pools included the first 100 donor plasma mini-pools
(NAT-093A | to NAT-099A100).

The dilution scheme for and the composition of the samples tested during this validation
study are outhned m Appendix B

 * Analytical Tesi Method

The method for the detection of Parvovirus B19 is comprised of four major processes:
extraction and recovery of DNA from human plasma, PCR amplificanon of a 265-base
pair region of the gene that codes for the Non-Structural protein (NS-1), hybridization of
the PCR product to a specific single-stranded RNA probe and detection of the PCR
product by color formation.

Cety ltrimethy lammonium bromide and Roche AmpliSereen™ Multiprep Sample Prep
reagents' are used for the recovery of Parvovirus B19 viral DNA from human plasma
The recovered DNA is amphified using ohigonucleotide primers provided in the Digene
KSHARP Signal™ System Parvo B19 Probe/Primer set. The Digene SHARP Signal/™
System Parvo B19 Internal Control DNA is added dunng the extraction step and is a
contrel for nuclesc acid recovery, sample transfer, amphfication, and detection.

The purified viral DNA and internal control (1C) DNA are co-amplified using common
nligqnuclauﬁde primers from the Parvo B19 Probe/Primer or Parve B19 IC Probe/Primer
Sets™ supplied by Digene The target and internal control DNAs are then detected using
specific RNA probes and the Digene SHARP Signal  System Assay for PCR Products, a
sandwich capture molecular hybridization assay that utilizes colorimetric detection

" ampliSereen HIV-[Test, v |5 dmft procedure, Roche Maolooular Systems, Tnc., Somerville, NJ.
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The test for the detection of parvovirus DNA in donor plasma pools is a qualitative test
for the presence of Parvovirus B19 DNA. Because the detection stage of the assay occurs
following the post-lmear generation of DNA amplicons, specirophotometric readings
based on enzyme-dependent color formation represent a non-quantitative indicator for the
presence, or absence, of detectable Parvovirus B19 DNA. The determination of a positive
versus a negabive sample 15 defined by a munimum absorbance reading at 405 nanometers
(nM) as defined by the specificanon of the individual assay. Such qualitanve tesis
function as limit tests for the control of impurities '’

The purified viral and 1C DNAs are co-amplified using oligonucleotide primers from the
Parvo B19 Probe/Primer or Parvo B19 IC Probe/Primer Sets supplied by Digene ™ Parvo
B19 Primers PV A and PV2B are contained in both the Parve B19 Probe/Primer and the
Parvo B19 IC Probe/Pnmer sets. Immediately following amplhification, aliquots of each
PCR reaction are transferred to two wells of 8 microwell plate contmming a denaturation
reagent and are denatured into single-stranded DNA. An RNA probe complementary to
the biotinylated strand of the Parvovirus B19 target amplicon is added to one well and an
RNA probe complementary to the biotinylated strand of the intermal control amplicon 1s
added to the other well. RNA-DNA hybrids are captured through biotin onto the surface
of streptavidin-coated microwells. The captured RNA DNA hybrids are then bound by
anti-hybnd antibody conjugated 1o alkaline phosphatase. The hybrid antibody complexes
are detected by measunng the alkaline phosphatase activity using para-nitropheny|phenol
i PNPP) as the colonmetnic substrate.

The Parvo B19 IC DNA consists of plasmmd DNA containing the Parvovirus B19 internal
control DNA sequence flanked by the Parvo B19 primer sequences * The Parvovirus B19
target DNA and IC DNA are co-amplified using the same pnmer par. The Parvovirus
B19 target and Parvo B19 IC are detected in parallel reactions. An absorbance value
greater than or equal to 0 500 at 405 nM indicates a positive internal control.

The positive cut-off value for the assav is calculated using the absorbance value (405 nM)
for the amplified NHP control detected with the Parvovirus B19 RNA probe The positive
cut-off value is equal to the Ayys of the NHP control + 0,100 Ayys umit

TUCH Topie 40 2 A Crndakeliva e fircdestey. Tooet om Valldation of Awatiical Procediees Dfinitions md Terminedogy Availehifine
(6l FRL 112600 Effective | March 19595
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Detection Controls

Target-specific Positive Assay Controls (PAC) supplied with the Digene SHARP Signal
System Probe/Primer sets are designed to confirm the performance of the detection
assay.” During Quality Control (QC) testing of the validation study reagents, the Parvo
B19 PAC is tested in duplicate and the mean shsorbance value (405 nM) with the
Parvovirus B19 probe must be greater than or equal 1o the positive cut-off value. The
Parvo B19 IC PAC 1s tested in duplicate and the average absorbance value (405 nM) wath
the Parvo B19 IC probe must be greater than or equal to the positive cut-off valwe. If any
of these conditions is not met, the entire assav is considered invalid and amplification and
detection must be repeated.

The Negative Assay Control (NAC) supphied with the Digene SHARP Signal™ System
Assay for PCR Products is designed to confirm the performance of the detection assay
During QC of the test reagents, the NAC 1s tested in duplicate with both the Parvovirus
B9 probe and the Parvo B19 IC probe. The mean NAC absorbance value (405 nM) with
each of the RNA probes must be less than or equal to 0.250. If any of these conditions s
not met, the entire assay 1s considered mvalid and amplificanon and detecthion must be

repeated.
! Validesion C |

Valid tests are indicated by the appropriate performance of negative, positive, and
ntemnal controls. One negative control (NHP) 1s extracted, amplified and detected 10
ensure that the amplification reapents are not contaminated with target and to assist in
determination of the positive cut-off value.” The absorbance value for the NHP sample
must be less than (0250 Ay units with the Parvovirus B 19 detection probe and greater
than or equal to 0 500 Ays units with the Parvo BI19 IC detection probe. If either of these
condihions 15 not met, the entire assay is invalid and extraction, amplification, and
defection must be repeated.

One positive control sample, the in-house positive (IHP), 1s extracted, amplified and
detected with each test run. The positive control is tested as a measure of success of each
process within the assay * Positive control samples are plasma samples spiked with
Parvovirus B19 1 5.0 x 10 TU/mL. The performance of the positive control is assessed
during the colorimetne assay. The average absorbance value (405 nM) for the IHP
positive conirol sample must be greater than or equal 1o the positive cut-off value wath
the Parvovirus B19 probe. If this condition 15 not met, the entire assay 1s invahd and
extraction, amplification, and detection must be repeated.
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Test Dhisposition

A test sample 15 interpreted as neganve for Parvovirus B19 DNA if the absorbance value
(405 nM) for the sample 1s less than the positive cut-off value (NHP Ay + 0.100) and
the Auus value for the imternal control 15 greater than or equal to 0,500, If the Ay value
for the test sample is less than the positive cut-off value and the A value for the
internal control is less than 0.500, the test for that sample is invalid and the sample must
be retested (these samples would not be counted for validation purposes). If the
absorbance value (405 nM) for the test sample 1s greater than or equal to the positive cut-
off value. then the test sample is interpreted as positive for Parvovirus B19 DNA. Test
samples with an Ags greater than or equal to the positive cut-off value are mterpreted as
positive for Parvovirus B19 DNA regardless of the Ays value for the Parvo BI19 1IC
DMNA.

Design of the Validation Study

The qualitative PCR assay described here functions as a limit test for impurities '~ Test
results are interpreted as either positive or negative for a detectable analyie Limat tests
are validated for sensitivity and specificity. Additionally, this validation study was
designed to address intermediate precision and aspects of assay robusmess that could
affect sensitivity and specificity, The 99%, positive-test rate (hnut of detection) of this
assay was determined to be 1 7 x 1Y TUmL through testing of dilution panels derived
from the Parvovirus B19 In-house Standard (NAT-056) (Appendix C).

This study was designed 1o examine the specificity of the Parvovirus B19 Plasma
Donation Test, Version 2 for pooled donor plasma samples, in which nucleic acid is
1solated using the | mL CTAB/GITC nucleic acid exiraction procedure. Sample exiracis
were amplified and detecied using the Digene SHARP Signal  System Parvo B9
Probe/Primer set and the Digene SHARP Signal  System Assay for PCR Products.
EDOM guidelines for the Validation of Nucleic Acid Technolagies for the Deiection of
Nucleic Acid in Plasma Pools indicate that assay specificity should be addressed by
testing at least 100 negative plasma pools " Specificity was to be demonstrated in this
validation study by testing 100 donor plasma mini-pools (comprised of 96 plasma
donations) found non-reactive for Parvovirus B19. Twenty donor plasma mini-pools
found non-reactive for Parvovirus B19 and subsequently spiked with HBY at 5 x 10"
Eurohep Umts (EU}ml were to be tested to demonstrate spacificity in the presence of
non-targeted DNA,

B IEH Topic 0 2 A, Gridkeline for Drdester: Tant on Falicketfon of drelitical Procedmres: Definitions aod Termiclogy, Availabilin,
ﬁrll FR 112600 Effective | March 1595

“Walidation of Mugles: Sad Amplification Technology (HATS for the Detection of Hepatitis C Yines (HEWT RN A m Plasma Pools,
o Directorabe for the Owmality of Medcimes { EDCEAS, Comtmal Autlon ity Batch Bl ol Blood Produsts, 2001
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The validation study also was designed to venfy the sensitivity ol the Parvovirus B19
Plasma Donation Test, Version 2. EDOQM guidelines indicate that robusmess should be
demonsirated in at least 20 negative plasma gmls spiked at three times the previously
determined 95% cut-off value for the assay '~ Tha targeted cut-off for the Parvovirus B19
Plasma Donation Test, Version 2, with a | mL sample volume is 5.0 x 10° TU/mL
(approcamately three times the previously determined 99% positive cut-off value of
1.7 % 107 ILU/mL). The repeatability and robusiness of the assay relative to the targeted
cut-off value was assessed through multiple-operator testing of Negative Human Plasma
[H'I-I]‘;I?iked with the Parvovirus B19 In-house Standard at a genomic titer of
5.0% 107 TU/mL. Robustness was addressed further through the controlled vanation of
reagents or assay parameters. Lot-to-lot variation of hexadecyltnmethy lammaonium
bromide {CTAB) was included as a robusmess component. Another robusmess

ent invelved holding the PCR amplificanon at 91°C for 60 minutes before
aborting the amplificaton and proceeding with the detection. In addinon, matrix vanaton
was addressed as a robusiness component through the testing of NHP spiked wath the
Parvovirus B19 In-house Standard a1 a genomic titer of 5.0 x 107 TU/mL in the presence
of the HBY Eurchep Standard adw/Genotype A at a titer of 5.0 x 10° EU/mL._ Control of
cross-contamination was to be demonstrated by testing alternating negative and
Parvovirus B 19 samples at a titer 1 00-fold greater than the assav cutoff (5.0 x I'EI’IU-"mL‘}
o demonstrate the absence of cross-contamination in the Parvovirus B19 Plasma
Donation Test, Version 2.

Repeatability and intermediate precision were addressed as a function of the detection
limit. As a component of assay execution, each test consisted of separate extraction,
amplification, and detection sessions, and the operator accounted for each phase of the
assay. Operators used different GeneAmp PCR System 9600 thermal-cyclers for the
amphfication phase of the procedure (Serial Number. PEIE3, 501627, N19%606, S01497x
and S01622).

For the validation study, Parvovirus B 19 Amplification Master Mix was prepared and
stored at -20°C. Quahty control testing of the Master Mix and other reagents required for
the validation studies was then performed. The Parvovirus B19 Amplification Master
Mix was stored at -20°C for nine days before being utilized in the validation study .

This study was designed o address these issues in order 1o confirm that the Parvovirus
B19 Plasma Donation Test, Version 2, with the | mL CTAB/GITC nucleic acid
extraction method, PCR amplification and colonmetne detection 15 suitable for the
testing of donor plasma pools. Individual studies and their acceptance critena are further
defined in the following sub-sections,
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Sensivity (Detection Limit}

Assay sensitivity relative to the 99%; positive cut-off value was previously determined to
be 1.7 x 107 IU/mL { Appendix C). The targeted cut-off of the assay 1s 5.0 x 16° IU/mL.
The ability to achieve the targeted cut-off value was assessed through multiple-operator
testing of NHP spiked with the Parvovirus B19 In-house Standard to a genome titer of
5.0% 10" TU/mL. This titer represents a 6.58 x 10 dilution of the Parvovirus B19
In-house Standard The assay must detect positive samples within each test panel at a rate
of 95 to 100% in order 1o pass the validation.

Specifici

Specificity 1s pnmanly a function of pnmer selection in PCR assays. One hundred donor
plasma muni-pools were tested to establish that the assay does not generate false-posinve
reactions from its integral components or pool constituents. Although the plasma
mini-pools were tested for the presence of Parvevirus B19 nucleic acid, there 1s a
possibility that a donor plasma mini-pool may contain low titers of Parvovirus B19. Due
to the nature of the qualitative test and 1ts inherent vanability, there 15 a possibility that a
pooal may test positive for Parvovirus B19 DNA during these studies. Any positive result
must be invesngated as a discrepant result, and must be addressed in the context of assay
performance. Such investigations include testing with a more sensitive method and may
also nclude testing by an independent laboratory.

Repeatability and intermedhate precision were addressed simultaneously during the
validation of test sensitivity. Each operator prepared a panel of NHP spiked with
Parvovirus B19 at 5.0 x 107 IU/mL. The three panels, consisting of 20 samples each,
ware mixed so that each operator tested samples from all three dilution series. Operators
were required to schieve mdividual {repestabilhity ) and collechve (intermediate precision)
positive-tests al a rate of 95 to 100% in order to pass the validation.

Robustness

The validanon addressed the issue of robusmess by extracting NHP spiked wath the
Parvovirus B19 In-house Standard to 5.0 x 10" IU/mL with 5% {(w'v) CTAB prepared
with a different lot of Hexadecyltrimethylammonium Bromide (FisherChermical). In
addition, robustness was addressed by testing NHP spiked with the Parvovirus B19
In-house Standard to 5.0 x 10" IU/mL in the presence of the HBY Eurohep Standard
adw/Crenotype A at a titerof 5 x 10° EU/mL. Another robustness component mvolved
holding the PCR amplification at 91°C for 60 minutes before aborting the amplification
and proceeding with the detechion, Robusiness was also demonstrated by testing
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altemating negative (NHP) and Parvovirus B19 samples at a nter 100-fold greater than
the assay cutoff (5.0 x 10° IU/mL) to demonstrate the absence of cross-contamination in
the Parvovirus B19 Plasma Donation Test, Yersion 2. The acceptance critena for the
cross-contamination study required the test to accurately detect negative (no positives)
and B19 positive samples (100% posinve) armanged in a checkerboard pattern (Figure 1),

The elements of the validation study design and acceplance criteria are summarizad in
Table 1.

Figure 1 - Sample detechon array for the cross-comtammation sidy. Sample identity and plate coordinates
are defined according 1o their plagement i the detection micrawell plate. The hvbridizalion largels are
mdicated i the column headings; "B19" mdicaies that the samples in ihese columns are detected with the
Parvovirus Bl9-specific RNA probe, whereas "IC" indicates that the samples in these columns are detected
with the Parvoe B19 internal control-specific RNA probe. BIY and IC columns are paired 1o match target and
internal control as follows: | and 4, 2 and 5, 3 and 6.

1 {819 2 (B1%) 3 (B1%) (1) 5(ICH 6 {1C)
Porvovirus B19 Farvovimus B1%
Mugative ok Megative Nugative al Megathe
5 x 10° 11 iiml. 5% 10" IWml
Parvovmis H19 Parevtrios B19 | Pacvovims H19 Parvairas B9
al Megathve at il Negative a
Sx 107 IUéml. Sx 10" [Lml Sx 10" 1Wml 5% 10" [Lhml.,
Parrowirns B19 Parvovims B 1%
Megatlve ar Megative Mugative al Megative
§x 10" I14ml. 5% 10° N liml.
Parvovims B 1Y Pareovirs B19 | Pecvoverus {19 Parveryiras B9
al Megathe i il Phegailve ol
5% 10 IUAmL Sx 10" [Liml Sx 107 IWml §x 107 [ ml
Parvorwirns B19 Parvovims B 1%
Mugative a Megative Negative al Megathve
5% 10° 1 iAml. 8% 10° Wiml.
Parvovims B4 Parvesires B9 | Parvovims B19 Parovirus B19
al H..F:hi- at il Tlh!.ﬂp. fil
5 x 1P 4L $x 10" [l &x i Mlml §x 107 11 hml
Porvovirus B19 Parvovimus B 1%
Megative il Mipgative Negutlve al Megathe
5% 10° Iml 5% 10" Wiml
Parvovirus H1Y Purvesimas B19 | Parvoveros 1149 Parvosrus BTG
il m.r it ml Hg..ﬂ.f i1}
Sx 107 Iiml Sx 0 [Wiml | 5% 10° Ml 5x 10" [l
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Table 1 - Design and Acceptance Critena for the Tests in the Stdv 1o Validate the Process for the Detection
of Parvevirus B19 DMNA in Dooor Plasma Pools using Polyvmerase Chain Beaction Methodology. Version 2

Validation Level of Anhyse TopeofVallation | Namberop | Tv8I Numberof Acocptunee
Steength (Samphe Type) Testing Diperaiors m{ ' F:' L
Mepative diluent controls: donos 2 i 33,
plasstin imi-pools Aty 3 1t 34 Mo positrves
Megative diluent comrols. doos
phusmn mumi=pocls spiked with HBY g .
Eurohap stanciard adw/A 1t 5 x 10° Apanibugy ' i NS
EllmL
bk Bail: Seqsitivity . robustsess,
Pareovin 1 305 10 TUral | Pepestabality nd : L o
' . intermediate precision o

Iri-hwsuase Test Panel: I'-III-IP”}ﬂihd with
Parvervinus B19 o 5.0x 107 TUARL 95 1o 100%
und HBV Furabep Standard adw:#, at Wl ! & positive
5% 10" ELml
In=twrse Test Panel: BHFP spiked with
Purvovires B1% w50 107 iml. -
Sarmples extrocted with 5% (wiv) 950 1
CTAR prepared fromn i diflenent lod ol Robustoess I « porsitive
Hexadeey lrmmethy lammemmm
Bomide FisherChernical)
In-haviase Test Panel: I!'EIPIP with
Parvosirus B 19 at $.0% 107 11l - 95 1 1%
Amplification HOLD for 60 minutes Bidbuntnasy L - positive
il 91°C prioe to ahorting the program
Megative diluent control: NHP R‘:m"’”“ *‘i’“":“' 1 12 N positives
In-honse fest pumel: MHP spaked wath HKohusiness -
Parvovires B1% at 5 x 107 [W/mL (eross-conlamination) ' 2 J00% padiiive
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9. Discussion of Experimental Results

This study of the Parvovirus B19 Plasma Denation Test. Version 2, was designed to
provide a validanon of the assay sensinvity and specificity and also 1o address some
aspects of test robustness. The validation study results are summanzed in Table 2. All
results shown were obtained in test runs that had successful positive, negative and
internal controls

Test specificity was addressed through the testing of 100 donor plasma mini-pools
consisting of plasma samples found non-reactive for Parvovirus B19. These tests were
performed to demonstrate that the assay does not generate false-positive reactions from
its integral components or pool constituents. The validahon acceptance critenia for this
panel required thal there be no positive results. Ninety-nine of the 100 specificity panel
members tested met the acceptance critena {Table 3)

The possibility of a positive result m the specificity panel was previously addressed m the
Validation Study Design section. In this validation, specificity panel member

NAT-099A | 0 generated an Ags of 0,273 with a positive assay cut-off of 0,237 Aws. An
in-house investigation was conducted to determine whether the positive result for the
mini-pool could be due to the presence of low levels of Parvovirus B19 DNA. The extract
from NAT-099A 10 was amplified again and detected in quadruplicate using the
Parvovirus B 19 Plasma Donation Test, Version 2. All four replicates were negative

{ Appendix D) An additional | mL aliquot of NAT-099A 10 was extracted using an
alternate and more sensitive investigational method and tested in quadruplicate on the
ABI PRISM™ 7700 Sequence Detection System using fluorogenic PCR technology. Two
of the four replicates exhibited low levels of amplification { Appendix D). The
investigation mdicated that the positive result for specificity panel member NAT-099A10
n the validation was most hkely due to low-titer Parvovirus B19 and was not a
false-positive reaction. NAT-099A 10 was excluded from the specificity panel The 99

remaining specificity panel results met the acceptance criteria of no positive results.

Test specificity was also addressed through the testing of 200 donor plasma mini-pools
consisting of plasma samples found non-reactive for Parvovirus B 19 subsequently spiked
with HBV to 5.0 x 10° EU/mL. This test was performed to establish that the assay does
not generate false-positive reactions from its integral components or pool constituents,
including non-targeted DNA. The validation requirement that no positive results be
obtaned was achieved (Table 4).

Assay sensitivity relative to the 99% positive cut-off value was previously determined to
be 1.7 x 10° TU/mL (Appendix C). The targeted assay cut-off for the Parvovirus B19
Plasma Donation Test, Version 2, is 5.0 x 10° TU/mL The ability to achieve the tarzsted
cut-off value was verified through mulnple-operator testing of a mult-source plasma





