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Intended Use

BioSign® PSA |1 -we isintended for thequalitative detection of prostate-
specific antigen in human whole blood, serum or plasma specimens to
aid in the prognosis and management of patients with prostate cancer.

Summary and Principle of Procedure

Prostate-specific antigen (PSA) isanintracellular glycoprotein (34,000
Daltonkallikrein-like protease) synthesized only by the prostate gland.*
3 PSA, anormal constituent of prostate tissue, is also present in benign
hyperplastic and malignant prostatic tissue, in metastatic prostatic
carcinoma, and in prostatic fluid and seminal plasma* PSA is distinct
from prostatic acid phosphatase (PAP) and is the mgor protein in
seminal plasma.

The concentration of PSA is elevated in the blood of prostate cancer
patients due to leakage of the antigen into circulation. The predictive
value of blood PSA levelsissuperior to that of either rectal examination
or ultrasound alone’” Since elevated PSA concentrations are also
observedin patientswith benign prostatic hypertrophy, measurement of
blood PSA concentration is not recommended as a screening procedure
for thediagnosisof cancer 2 PSA isnot sufficiently sensitiveto detect all
prostate cancers, but the combination of measurement of the blood PSA
concentration and rectal examination with ultrasonography, performed
in patientswith abnormal findings, providesabetter method of detecting
prostate cancer than rectal examination alone>” PAP, used as a serum
marker for the detection of prostate cancer for many years, is now
employed only as an adjunct to PSA screening®® Preoperative PSA
levels tend to correspond to the pathological stage; the higher the PSA
level, the more advanced the disease and the greater the likelihood of
extracapsular disease spread > Preoperative PSA aone is not suffi-
ciently accurateto predict pathological stageon anindividual basis*In
combination with other variables(e.g., PAP, total alkaline phosphatase,
carcinoembryonicantigen, creatinekinaseisozymesBB, etc.), however,
PSA playsanimportant rolein the preoperative assessment of prostatic
carcinoma* The most definitive rolefor PSA isin the post-therapeutic
evaluation of prostate cancer patients. PSA isuseful in monitoring post-
treatment clinical statusin patientswith stages B2 through D1 prostate
Cancerlll-lﬁ

The BioSign® PSA |1-wB test uses solid-phase immunochromato-
graphic assay technology for the qualitative detection of PSA in human
whole blood, serum or plasma. In the test procedure, 45 uL of whole
blood sample or 30 pL of serum or plasma sample is dispensed in the
Sample well (marked “S’ on the device), followed by addition of
Developer solution. If PSA ispresent in the specimen, it will react with
the conjugate dye which binds to the capture antibody immobilized on

themembraneto generateacoloredlineat the Test position (marked“ T”
on the device). A control line should always appear at the Control
position (marked “C” on the device), indicating that the test isvalid. It
has been shown that PSA concentrations in 99% of healthy men were
less than 4.0 pg/L 1151718 |f the concentration of PSA inthe sampleis4
Mg/L or greater, BioSign® PSA | 1-wB test will yield apositiveresult, as
characterized by avisiblepinkish-purplehorizontal band at boththe Test
and Control positions. If aband is present only at the Control position,
the result is read as negative, indicating that the PSA concentration is
below 4 pg/L. In cases where the serum PSA concentration islessthan
4ug/L, aclinical evaluation should bemade usinginformationavailable
from other diagnostic procedures(seeabove). If nobandispresent at the
Control position, the test should be considered invalid and another test
should berun, regardless of the presence or absenceof aband at the Test
position.

Reagents and Materials Provided

Each BioSign® PSA |1-ws test kit contains all necessary reagents and

materialsto perform all the tests.

« BioSign® PSA II-wB test device containing a membrane strip
coated with anti-PSA antibody and a pad impregnated with anti-
PSA antibody-dye conjugate

« Developer solution

« Directionsfor use

Materials Required But Not Provided

e Vacutainer

¢ Centrifuge

¢ Micropipet tip
¢ Micropipetter

Warnings and Precautions

e Forinvitro diagnostic use only.

¢ Donotinterchange materialsfrom different product lotsand do not
use beyond the expiration date.

e Use separate clean micropipets for different specimens. Do not
pipet by mouth.

¢ Do not smoke, eat, or drink in areas in which specimens or kit
reagents are handled.

e Wear disposable gloves while handling kit reagents or specimens
and thoroughly wash hands afterward.

«  All patient samples should be handled as if they were capable of
transmitting disease. Observe established precautions against mi-
crobiological hazard throughout all procedures and follow the
standard procedures for proper disposal of specimens.

¢ Reagentsin thiskit contain sodium azide as a preservative, which
may react with lead or copper in plumbing to form potentially
explosive metal azides. Upon disposal, always flush with large
volumes of water to prevent azide buildup in drains.

¢ TheBioSign®PSA I1-wB deviceshouldremaininitsoriginal sealed
pouch until ready for use. Do not usethetest if the pouchisdamaged
or the seal is broken.

Storage and Stability

The BioSign® PSA |1-ws test kit is stable until the expiration date
printed on the pouch, when stored at 2-30°C (36-86°F) in its sealed
pouch.

Specimen Collection and Preparation

TheBioSign®PSA || -wa test can beperformed withwholeblood, serum

or plasma.

¢ For whole blood or plasma samples: Collect the blood in a
standard tube containing heparin or citrate as anticoagulant. Guide-
lines published by the National Committeefor Clinical Laboratory
Standards, Inc. should be used for collecting, transporting and
processing patient samples.

¢ For serum samples: Collect theblood in atube without anticoagu-
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lant and allow to clot. Remove the serum from the clot as soon as
possibleto avoid hemolysis. When possibl e, clear, non-hemolyzed
specimens should be used. Specimenscontaining particul ate matter
may give inconsistent test results. Such specimens should be
clarified by centrifugation prior to assaying.

e Heat inactivation of samples may lead to hemolysis or protein
denaturation, and therefore should be avoided.

e Turbid samples should be centrifuged for 15 minutes at approxi-
mately 1,000 relative centrifugal force (rcf).

«  Specimensshould berun assoon aspossible. If specimensareto be
stored, thered blood cellsshould beremoved. For short periods, less
than 24 hours, the plasma should be refrigerated at 2-8°C. Long
term storage for more than 24 hours should be at a temperature
below —20°C. Whole blood samples should not be frozen. Speci-
mens should not be repeatedly frozen and thawed.

e Bring specimens to room temperature prior to testing. Frozen
specimens must be completely thawed, thoroughly mixed, and
brought to room temperature prior to testing.

«  If specimensareto beshipped, they should be packedin compliance
with Federal regulations covering the transportation of etiologic
agents.

Procedure

Procedural Notes

1. If specimens, the BioSign® PSA 11-wB test devices or Developer
solution have been stored in arefrigerator, allow them to return to
room temperature before testing. Do not open the foil pouch until
you are ready to perform the test.

Several tests may be run at onetime.

3. Toavoid cross-contamination, use aclean disposabl e pipettetip for
each specimen.

4. When specimen is dispensed using a micropipetter, make certain
that it isdispensed all at once on the upper part of the Sample well
(S). Avoid adding the sample specimen drop-by-drop on the lower
part of the Sample well (S).

5. To add Developer solution, hold the dropper bottle in a vertical
position above the Sample well (S) and dispense 2 drops into the
well.

6. After testing, dispose of the BioSign® PSA |1-ws device and the
specimen dispenser following good laboratory practice. Consider
each material that comes in contact with the specimen to be
potentially infectious.

N

7. Openthefoil pouch, remove the BioSign® PSA 11-wB device, and
lay the device on alevel surface.
8. Label the device with the patient’s name or control number.

Test Procedure

1. Add 45 pL of whole blood or 30 pL of serum or
plasma in the Sample well (S).

2. Add2drops of Developer solution inthe same well
(S)-
3. Read the test resultin 10 minutes.

Interpretation of Results

Positive

The presence of two colored bands, one each at the Test position (T) and
at the Control position (C), indicates that the PSA concentration in the
sample is 4 pg/L or greater, which may indicate the presence of
malignant disease or benign prostatic hypertrophy.

Negative

Only one colored band at the Control position (C), with the absence of
adistinct colored band at the Test position (T) other thanthenormal faint
background color indicates that the PSA concentration in the sampleis
below 4 pg/L.

Invalid

A distinctive colored band at the Control position (C) should always
appear. If no pink band is present at the Control position (C), thetest is
invalid, and the sample should be run again with a new BioSign® PSA
11-wB test device.

Limitations

1. The BioSign® PSA |I-ws test should not be used either as a
screening assay or for diagnosis. The test results should not be
interpreted as absolute evidence for the presence or absence of
malignant disease. Less than 1% of healthy individuals have el-
evated PSA, but a significant number of patients with benign
prostatic hypertrophy (morethan 15%) have elevated PSA. Even if
thetest result ispositive, careful clinical evaluation should be made
in conjunction with other information available from other medical
testing and diagnostic procedures.



2. Becausetheexpression of PSA requirestestosteroneor dihydrotes-
tosterone, PSA levels may be unreliable in patients who receive
hormone therapy. Prostate gland manipulation may lead to el-
evated PSA for 24 to 48 hours.

3. Additionally, elevated PSA concentrations may be observed in the
serum obtained from patients with other adjacent genitourinary
tissues.

4. Appropriate timed paired specimens may be used to monitor post-
treatment clinical status in patients with stage B2 through stage
D1.%- Significant changes in the intensity of the test band may
occur during the timed period. However, predictions of disease
removal or recurrence should not be based solely on thetest results
obtained from the timed paired specimens.

Quality Control

¢ Quality Control: A quality control test using commercially avail-
able Positive and Negative controls should be performed as a part
of good testing practice, to confirm the expected QC results, to
confirm the validity of the assay, and to assure the accuracy of
patient results. A quality control test should be performed at regular
intervals, and before using a new kit with patient specimens,
positive and negative controls should be tested to confirm the test
procedure, and to verify the tests produce the expected QC results.
QC specimens should also be run whenever there is any question
concerning the validity of results obtained. Upon confirmation of
the expected results, the kit is ready to use with patient specimens.
Control standards are not provided with this kit. For information
about obtaining the controls, contact PBM’ s Technical Servicesfor
assistance.

e Procedural Control: A colored band at the Control position (C)
canbeconsidered aninternal procedural control. If thetest hasbeen
performed correctly and the device isworking properly, adistinct
colored band at the Control position will always appear. If atest
result is not clear, a new test should be performed. If the problem
persists, contact PBM’s Technical Services for assistance. The
Control bandisnot aninternal referencefor PSA and can not beused
for comparison with patient results.

Expected Values

1. Therelativedistribution of PSA concentrationsin healthy subjects,
patients with prostatic carcinoma, and patients with nonmalignant
diseases is presented below.” These data were obtained using a
quantitative EIA.

% Distribution of PSA

<4 pug/L >4 pg/L

Healthy Subjects

Men < 40 yrs 100 0

Men > 40 yrs 97 3

Women 100 0
Cancerous Diseases
Prostate cancer

Stage A 37 63

Stage B 29 71

StageC 19 81

StageD 12 88
Gastrointestinal 95 5
Genitourinary 98 2
Mammary 99 1
Pulmonary 95 5
Renal 96 4
Other 95 5

Non-cancerous Diseases

Benign Prostate 80 20
Hypertrophy—M iscellaneous 93 7
Genitourinary—Other 98 2

2. Theprimary clinical useof PSA istomonitor theresponsetotherapy
and the clinical status of prostate cancer patients. Significant
changes in the test line intensity or in the timing of the test line
appearance will occur using the BioSign® PSA |1-ws test kit. For
example, following radical prostatectomy, PSA levels in cancer-
free patients should drop to undetectable levels.* Evenin apatient
without other indicationsof disease, an elevated PSA level isaclear
indication of persistent or recurring cancer.® PSA levels are al'so
useful in identifying those patients who may benefit from early
adjuvant therapy.® In patients undergoing radiation therapy for
prostate cancer, the elevalted level of PSA predicts treatment
failure®®; since increasing PSA values after radiation therapy
correlate with residual cancer and progression to metastatic dis-
ease® Low levels of PSA are more difficult to interpret, however,
because they can be low following radiation therapy even in the
presence of residual disease.”

Performance Characteristics

Assay Precision

Assayswerecarried out to determinethereproducibility using replicates
of atleast 20testsinthreedifferent runsusingthreedifferent lots. Results
with whole blood and serum samples were identical.

Samples <4 g/l =4 ug/L

Number of replicates 60 66
+ 0 66

Assay results ~ 60 0

Inter-laboratory Precision

Inter-laboratory precision was evaluated in three different |aboratories
using three different samples. The study was performed with whole
blood samples and again with serum samples, giving identical results.
Assayswere carried out in three different runsusing three different | ots.
The results are shown below.

Samples <4 pg/L =4 ug/L
Assay results:

Laboratory A i 28 28
Laboratory B i 28 28
Laboratory C i 28 28
TOTAL i 68 68

Comparative Clinical Testing Results

Clinical specimensfrom 869 pati ents (320 wholeblood samplesand 549
serum samples) weretested for PSA using the BioSign® PSA 11-wB test
andacommercially availableEIA test. Theclinical study wasperformed
separately with whole blood samples and with serum samples.

Blood samples were collected from 320 volunteers. Each sample was
divided into two parts and one part was centrifuged to obtain plasma.
Plasmawastested by EIA and whole blood wastested by BioSign® PSA
I1-wB. The results were compared.



The agreement between the two systemswith whol e blood sampleswas
96.3%. TheBioSign®PSA | 1-wB test demonstrated arel ative specificity
of 96.2% (228/237) and relative sensitivity of 96.4% (80/83) when
compared with the reference test, as shown next.

BioSign® PSA |1-wB (whole blood)
+ - Tota
<  =4ugL 80 3 83
O <4yl 9 228 237
Total 89 231 320

Theagreement between thetwo systemswith serum sampleswas 96.9%.
The BioSign® PSA 11-wB test demonstrated a relative specificity of
96.7% (414/428) and relative sensitivity of 97.5% (118/121) when
compared with the reference test, as shown below.

BioSigrn® PSA 11-wB ( serum)
+ - Total
< >4pg/lL 118 3 121
<4ug/L 14 414 428
Total 132 417 549

Interfering Substances

Hemoglobin (3 g/L), bilirubin (200 mg/L) and lipemic samples, as
indicated by triglyceride (30 g/L), do not interfere with the test results.
High protein concentration (100 g/L) also do not interfere with the test
results.

Detection Limit

The minimum detection limit of BioSign PSA | 1-wB has been shown to
be4 pg/L PSA at 10 minutes. High dose hook effect is not observed up
to 50,000 pg/L PSA.
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