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CYFRA 21-1 EIA

Instructions for use Enzyme immunometric assay kit
For 96 determinations

INTENDED USE

The CYFRA 21-1 EIA kit is intended for the quantitative determination of soluble
cytokeratin 19 fragments in human serum. The assay is to be used as an aid in
monitoring disease progression during the course of disease and treatment in lung
cancer patients. Serial testing for patient CYFRA 21-1 assay values should be
used in conjunction with other clinical methods used for monitoring lung cancer.

SUMMARY AND EXPLANATION OF THE ASSAY

Cytokeratin 19 is a member of a family of at least twenty different cytokeratin
polypeptides. Cytokeratins form the intermediate filament structure of epithelial cells
(1, 2). Cytokeratin filaments are poorly soluble but following proteolytic degradation,
soluble cytokeratin fragments are formed and released into body fluids.

CYFRA 21-1 is an immunoassay that determines the level of cytokeratin 19
fragments in serum (3-6). The CYFRA 21-1 EIA is based on two monoclonal
antibodies (BM 19.21 and KS 19.1) specific for cytokeratin 19 (3, 7-8). Elevated
levels of cytokeratin 19 fragments are seen in serum from patients with lung
cancer (5, 9-12) and also in other cancers e. g. bladder cancer (13). In patients
with lung cancer, CYFRA 21-1 has been reported to be useful for monitoring the
course of disease during treatment and for detection of recurrence (11, 14-17).

PRINCIPLE OF THE TEST

The CYFRA 21-1 ElA is a solid phase, non-competitive immunoassay based on two
monoclonal antibodies (derived from mice) directed against two separate antigenic
determinants of soluble fragments of cytokeratin 19 (7-8). Calibrators, controls and
patient samples are incubated together with biotinylated Anti-CYFRA 21-1 MAb
and horseradish peroxidase (HRP) labeled Anti-CYFRA 21-1 MAb in streptavidin
coated microstrips. After washing, buffered Substrate/Chromogen reagent (hydrogen
peroxide and 3, 3', 5, 5’ tetramethylbenzidine) is added to each well and the enzyme
reaction is allowed to proceed. During the enzyme reaction a blue color will develop
if antigen is present. The intensity of the color development is proportional to the
amount of CYFRA 21-1 present in the samples.

The color intensity is determined in a microplate spectrophotometer at 620 nm (or
optionally at 405 nm after addition of Stop Solution).



Calibration curves are constructed for each assay by plotting absorbance value
versus the concentration for each calibrator. The CYFRA 21-1 concentrations of
patient samples are then read from the calibration curve.

REAGENTS

e Each CYFRA 21-1 EIA kit contains reagents for 96 tests.

o The expiry date of the kit is stated on the label on the outside of the kit box.

e Do not use the kit beyond the expiry date.

o Do not mix reagents from different kit lots.

e Store the kit at 2-8°C. Do not freeze.

* Opened reagents are stable according to the table below provided they are
not contaminated, stored in resealed original containers and handled as
prescribed. Return to 2-8°C immediately after use.

Component Quantity Storage and stability
after first use

MICROPLA

Microplate 1 Plate 2-8°C until expiry
date stated on the plate

12 x 8 breakable wells coated with streptavidin. After opening, immediately return
unused strips to the aluminum pouch, containing desiccant. Reseal carefully to
keep dry.

[ cAL [cYFRA21-1] A |

CYFRA 21-1 Calibrator A 1x8mL 2-8°C until expiry
date stated on the vial

Phosphate buffered salt solution containing bovine serum albumin, an inert yellow
dye, and a non-azide antimicrobial preservative. Ready for use. Should also be used
for dilution of samples.




Component Quantity Storage and stability
after first use

CYFRA 21-1 Calibrators B-F 5 vials, Stability after reconstitution
lyophilized 4 weeks at 2-8°C
4 months at -20°C or below

[caL [cyFrA21-1] B | 1x1mL
[caL [cyrrA21-1] C | 1x1mL
[caL [cYFra21-1] D | 1x1mL
[caL [cYFra21-1] E | 1x1mL
[caL [cyFra21-1] F | 1x1mL

The lyophilized calibrators contain CYFRA 21-1 antigen in a phosphate buffered
salt solution containing bovine serum albumin, an inert yellow dye, and a non-
azide antimicrobial preservative. To be reconstituted with distilled or deionized
water before use. NOTE: The exact CYFRA 21-1 concentration is lot specific and
is indicated on the label of each vial.

CYFRA Controls 2 vials, Stability after reconstitution
lyophilized 1 week at 2-8°C
4 months at -20°C or below

|CONTROL|CYFRA 21-1| 1 |
1x1mL

|CONTROL|CYFRA 21-1 | 2 |
1x1mL

The lyophilized controls contain CYFRA 21-1 antigen in a human serum matrix and
a non-azide antimicrobial preservative. To be reconstituted with distilled or deion-
ized water before use.




Component Quantity Storage and stability
after first use

[BIOTIN| Anti-CYFRA 21-1 |

Biotin Anti-CYFRA 21-1 1x156mL  2-8°C until expiry
date stated on the vial

Biotin Anti-CYFRA 21-1 monoclonal antibody from mouse, approximately 1.25 pg/
mL. Contains Tris-HCl buffered salt solution (pH 7.2), bovine serum albumin, blocking
agents, detergent, an inert blue dye, and a non-azide antimicrobial preservative. To
be mixed with Tracer before use.

[ CONJ [Anti-CYFRA 21-1

Tracer, HRP Anti-CYFRA 21-1 1x0.75 mL 2-8°C until expiry
date stated on the vial

Stock Solution of HRP Anti-CYFRA 21-1 monoclonal antibody from mouse,
approximately 42 pg/mL. Contains non-azide antimicrobial preservatives. To be
mixed with Biotin Anti-CYFRA 21-1 prior to use.

| suss | v |

TMB HRP-Substrate 1x12mL  2-8°C until expiry
date stated on the vial

Contains buffered hydrogen peroxide and 3, 3', 5, 5’ tetra-methylbenzidine (TMB).
Ready for use.

Stop Solution 1x15mL  2-8°C until expiry
date stated on the vial

Contains 0.12 M hydrochloric acid. Ready for use.




Component Quantity Storage and stability
after first use

Wash Concentrate 1x50mL 2-8°C until expiry
date stated on the bottle

ATris-HCl buffered salt solution with Tween 20. Contains Germall |l as preservative.
To be diluted with distilled or deionized water 25 times before use.

Indications of instability

The TMB HRP-Substrate should be colorless or slightly bluish. A blue colorindicates
that the reagent has been contaminated and should be discarded.

WARNINGS AND PRECAUTIONS

For In Vitro Diagnostic Use:

e Follow the instructions in the package insert. Reliability of assay results cannot
be guaranteed if there are any deviations from the instructions in this package
insert.

e Handle all patient specimens as potentially infectious. It is recommended that
human source reagent and human specimens are handled in accordance with
the OSHA Standard on Bloodborne pathogens (19). Biosafety level 2 (20) or
other appropriate biosafety practices should be used for material that contain
or are suspected of containing infectious agents.

* Avoid contact with reagents containing hydrogen peroxide or hydrochloric
acid. In case of contact with any of these reagents, wash thoroughly with water.

* Follow local guidelines for disposal of all waste material.

Gaution

Each donor unit used in the preparation of human source reagent has been tested
and found to be Non Reactive for HIV-1/2 Antibody, HCV Antibody and Hepatitis B
Surface Antigen (HBsAg). Since no method can completely rule out the presence
of blood borne diseases, the handling and disposal of human source reagents from
this product should be made as if they were potentially infectious.



SPECIMEN COLLECTION AND HANDLING

The CYFRA 21-1 ElA is intended for use with serum. Collect blood by venipuncture
and separate the serum according to common procedures. Samples can be stored at
2-8°C for 1 day. For longer periods store samples at -40°C or below. Avoid repeated
freezing and thawing of the samples. If aliquoted choose the right sized tube i.e.
limit the empty space in the tube. Bring frozen samples to room temperature and
mix thoroughly by gentle inversion before analysis. Mixing of samples using electric
vibration mixers (Vortex) must be limited to a maximum of 1 second.

PROCEDURE
Materials required but not supplied with the kit

1

Microplate shaker
Shaking should be medium to vigorous, approximately 900-1100 oscillations/
min.
Microplate wash device
Automatic plate wash capable of performing 1 and 6 washing cycles with a
minimal fill volume of 350 pL/well/washcycle.

The Nunc Immuno-8 manual strip washer is recommended if an automatic
microplate washer is not used.

Microplate spectrophotometer
With a wavelength of 620 nm and/or 405 nm, and an absorbance range of
0to 3.0.

Precision pipettes

With disposable plastic tips for dispensing microliter volumes. An 8-channel
pipette or dispenser pipette with disposable plastic tips for delivery of 100 pL
is recommended but not required. Pipettes for dispensing milliliter volumes.

Distilled or deionized water
For reconstitution of CYFRA 21-1 Calibrators, CYFRA 21-1 Controls and for
preparation of diluted wash solution.



Procedural notes

1.

Athorough understanding of this package insert is necessary to ensure proper
use of the CYFRA 21-1 EIA kit. The reagents supplied with the kit are intended
for use as an integral unit. Do not mix identical reagents from kits having
different lot numbers. Do not use the kit reagents after the expiry date printed
on the outside of the kit box.
Reagents should be allowed to reach room temperature (20-25°C) prior to
use. Frozen specimens must be gently but thoroughly mixed by gentle inversion
after thawing. Mixing of samples using electric vibration mixers (Vortex) must
be limited to a maximum of 1 second. If aliquoted choose the right sized tube
i.e. limit the empty space in the tube.
Before starting to pipette calibrators and unknown specimens it is advisable
to mark the strips to be able to clearly identify the samples during and after
the assay.
The requirement for efficient and thorough washing for separation of bound and
unbound antigen and reagents from the solid-phase bound antibody-antigen
complexes is one of the most important steps in an EIA. In order to ensure
efficient washing make sure that all wells are completely filled to the top edge
with wash solution during each wash cycle, that wash solution is dispensed
at a good flow rate, that the aspiration of the wells between and after the wash
cycles is complete and that the wells are empty. If there is liquid left, invert the
plate and tap it carefully against absorbent paper.

- Automatic strip washer: Follow the manufacturer’s instructions for cleaning
and maintenance diligently and wash the required number of wash cycles
prior to and after each incubation step. It's highly recommended to
use strip process mode and overflow wash mode with a dispensing
volume of 800 pL. The aspiration/wash device should not be left stand-
ing with the Wash Solution for long periods, as the needles may get
clogged resulting in poor liquid delivery and aspiration.

The TMB HRP-Substrate is very sensitive to contamination. For optimal stability

of the TMB HRP-Substrate, pour the required amount from the vial into a

carefully cleaned reservoir or preferably a disposable plastic tray to avoid

contamination of the reagent. Be sure to use clean disposable plastic pipette
tips (or dispenser pipette tip).

Be sure to use clean disposable plastic pipette tips and a proper precision

pipetting technique when handling samples and reagents. Do not allow the

pipette tip to touch the surface of the liquid in order to avoid carry-over. A

diligent pipetting technique is of particular importance when handling the

samples and the TMB HRP-Substrate solution.



Preparation of reagents Stability of prepared reagent

CYFRA 21-1 Calibrators 4 weeks at 2-8°C
4 months at -20°C or below

Add exactly 1.0 mL of distilled water to each vial. Allow to stand for at least 15
minutes to reconstitute and mix gently before use. NOTE: The concentration
of the calibrators is stated on the labels and should be used for calculation of
the results. Mix only by gentle swirling or inversion. Mixing of calibrators using
electric vibration mixers (Vortex) must be limited to a maximum of 1 second.

CYFRA 21-1 Controls 1 week at 2-8°C
4 months at -20°C or below

Add exactly 1.0 mL of distilled water to each vial. Allow to stand for at least

15 minutes to reconstitute and mix gently before use. NOTE: The range of the
controls is stated on the labels. Mix only by gentle swirling or inversion. Mixing of
controls using electric vibration mixers (Vortex) must be limited to a maximum
of 1 second.

Wash Solution 2 weeks at 2-25°C in a
sealed container

Pour the 50 mL Wash Concentrate into a clean container and dilute 25-fold by
adding 1200 mL of distilled or deionized water to give a buffered Wash Solution.

Antibody Solution 1 day at 2-8 °C

Prepare the required quantity of Antibody Solution by mixing 50 pL of Tracer, HRP Anti-
CYFRA 21-1 with 1 mL of Biotin Anti-CYFRA 21-1 per strip (see table below):



No. of Strips Tracer, HRP Anti-CYFRA 21-1 Biotin Anti-CYFRA 21-1

(uL) (mL)
1 50 1
2 100 2
3 150 3
4 200 4
5 250 5
6 300 6
7 350 7
8 400 8
9 450 9
10 500 10
11 550 11
12 600 12

Be sure to use a clean plastic or glass tube for preparation of Anitbody Solution.

ASSAY PROCEDURE

Perform each determination in duplicate for calibrators, controls and unknown
samples. A calibration curve should be run with each assay. Allreagents and samples
must be brought to room temperature (20-25 °C) before use.

1.

Start to prepare CYFRA 21-1 Calibrators, Controls 1 & 2, Wash Solution and
Antibody Solution. It is important to use clean containers. Follow the
instructions carefully.

Transfer the required number of microplate strips to a strip frame. (Immediately
return the remaining strips to the aluminum pouch containing a desiccant and
reseal carefully). Wash each strip once with the Wash Solution. Do not wash
more strips than can be handled within 30 min.

Mix samples by gentle inversion. Do not Vortex for more than 1 second.
Pipette 50 pL of the CYFRA 21-1 Calibrators (CAL A, B, C, D, E, and F),
Controls 1 & 2 and unknown specimens (unknowns-Unk) into the strip wells
according to the following scheme:



1 2 3 4 5 6 7 etc
A Cal Cal 1st
A E Unk
B Cal Cal 1st
A E Unk
C Cal Cal 2nd
B F Unk
D Cal Cal 2nd
B F Unk
E Cal C1
(o}
F Cal C1
(o}
G Cal C2
D
H Cal C2
D
4, Add 100 pL of Antibody Solution to each well using a 100 pL 8-channel

8.

9.
Opti

precision pipette (or a 100 pL precision pipette). Do not allow the pipette tip
to touch the surface of the liquid in order to avoid carry-over.

Incubate the plate for 1 hour (+ 5 min) at room temperature (20-25°C) with
constant shaking of the plate using a microplate shaker.

After the incubation aspirate and wash each strip 6 times.

Add 100 pL of TMB HRP-Substrate to each well using the same procedure
as in item 4. The TMB HRP-Substrate should be added to the wells as quickly
as possible and the time between addition to the first and last well should not
exceed 5 min.

Incubate for 30 min (+ 5 min) at room temperature with constant shaking.
Avoid exposure to direct sunlight.

Immediately read the absorbance at 620 nmin amicroplate spectrophotometer.
on

If the laboratory does not have access to a microplate spectrophotometer capable
of reading at 620 nm the absorbance can be determined as in the alternative item
9 below:

Alt. 9. Add 100 pL of Stop Solution, mix and read the absorbance at 405 nm in

amicroplate spectrophotometer within 15 min after addition of Stop
Solution.
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Measurement range

The CYFRA 21-1 EIA measures concentrations between 0.5 and approximately
50 ng/mL. If CYFRA 21-1 concentrations above the measuring range are expected,
it is recommended to dilute samples with CYFRA 21-1 Calibrator A prior to analysis
(see “Calculation of results with diluted samples”).

Quality control

CYFRA 21-1 Control 1 and 2 should be used for validation of each assay series.

Ranges of expected results are indicated on the vial labels.

The CYFRA 21-1 assay results should be considered valid if:

- The mean values of control duplicates are within the specified ranges.

- The duplicate replicates of calibrators B-F and controls do not exceed a CV
of 15% based on the absorbance readings.

- The duplicate replicates of controls do not exceed a CV of 15.0% based on
the concentration values.

- The duplicate replicates of calibrator A (zero) are not more than 0.06 OD units
different from each other.

If an assay results in invalid calibrator or control results, a complete check of

reagents, accuracy of pipettes, plate washer and reader performance should be

made and the analysis repeated. Each laboratory may also prepare its own serum

pools at different levels, which can be used as internal controls in order to assure

the precision of the assay.

Reference material

Since no common reference material is available for CYFRA 21-1 antigen, CYFRA 21-1
EIA Calibrator values are assigned against a set of in-house reference standards.

CALCULATION OF RESULTS

If amicroplate spectrophotometer with built-in data calculation program is used refer
to the manual for the spectrophotometer and create a program using the concentra-
tion stated on the label of each of the CYFRA 21-1 calibrators.

For automatic calculation of CYFRA 21-1 results, it is recommended to use
the cubic spline curve fit method. Calibrator A should be included in the curve
with the value 0 ng/mL.

CYFRA 21-1 results shown in this package insert, were calculated using the
cubic spline curve fit from Molecular Devices SOFTmax® PRO software. This
curve fit generates a fit to a cubic equation between each pair of data points. The
general form of a cubic equation is: y=A+Bx+Cx*+Dx.



For manual evaluation, a calibration curve is constructed by plotting the absorbance
(A) values obtained for each CYFRA 21-1 calibrator against the corresponding
CYFRA 21-1 concentration (in ng/mL). The unknown CYFRA 21-1 concentrations
can then be read from the calibration curve using the mean absorbance value of
each patient specimen.

Example of results

Specimen Calibrator Mean abs CYFRA 21-1
values (ng/mL) value (A) ng/mL
Calibrator A (0] 0.041
Calibrator B 1.4 0.151
Calibrator C 5.0 0.405
Calibrator D 14.8 1.080
Calibrator E 241 1.635
Callibrator F 476 2.721
Specimen 1 0.259 2.9
Specimen 2 1.366 19.4
3.0
25
20
|5
5 1.5 2
<
1.0
0.5
1
0.0 ¥ T T T T 1
0 10 20 30 40 50

CYFRA 21-1 ng/mL

Example, do not use this curve to determine assay results.

The exact CYFRA 21-1 concentration is indicated on the label of each calibrator vial.



Note: The evaluation method of calculating CYFRA 21-1 results should be used
consistently when used in the course of monitoring a patient.

Galculation of results with diluted samples

Samples with CYFRA 21-1 concentrations above the measuring range can be diluted

with CYFRA 21-1 Calibrator A. The recommended dilution is 1/2.

- 1/2 dilution = 100 pL of specimen + 100 pL of CYFRA 21-1 Calibrator A
The CYFRA 21-1 concentration of the diluted sample is then calculated as:

- Dilution 1/2 : 2 x measured value

LIMITATIONS OF THE PROCEDURE

Patients with confirmed lung cancer may have CYFRA 21-1 values in the same range
as healthy subjects. Elevated levels of CYFRA 21-1 may also be found in subjects
with non-malignant disease e.g. renal failure and certain benign respiratory diseases
(18, 18). Therefore, the level of CYFRA 21-1 cannot be used as absolute evidence
for the presence or absence of malignant disease and the CYFRA 21-1 EIA should
not be used in cancer screening. The results of the test should be interpreted only
in conjunction with other investigations and procedures in the diagnosis of disease
and the CYFRA 21-1 test should not replace any established clinical examination.
The performance of the assay has not been adequately validated in small cell lung
cancer (SCLC), large cell carcinoma and Stage | and Il lung cancers.
Anti-reagent antibodies (human anti-mouse antibody (HAMA) or heterophilic
antibodies) in the patient sample may occasionally interfere with the assay, even
though specific blocking agents are included in the buffer. Excessive mixing
may result in artifactually decreased CYFRA 21-1 values, therefore mixing of
samples using electric vibration mixers (Vortex) must be limited to a maximum
of 1 second. If samples are aliquoted, limit the empty space of the tube to avoid
stress during mixing.



EXPECTED VALUES

The distribution of CYFRA 21-1 levels determined in 875 specimens is shown in
the table below:

Distribution of CYFRA 21-1 Assay Values

Number 0-18 19-50 51-200 >200
of subjects ng/mL ng/mL ng/mL ng/mL

APPARENTLY HEALTHY

All Normals 240 228 12 0 0
BENIGN CONDITIONS

Benign Lung Disease 75 71 4 0 (0]
CHF 40 30 10 0 0
Benign Liver Disease 40 38 2 0 0
Benign Kidney Disease 40 4 32 4 0
CANCER

Lung Cancer 120 47 36 24 13
Bladder Cancer 40 17 3 12 8
Breast Cancer 40 32 6 1 1
Cervical Cancer 40 24 13 3 0
Esophageal SC Cancer 40 13 18 7 2
Gastrointestinal Cancer 40 25 10 4 1
Head and Neck Cancer 40 30 9 1 0
Prostate Cancer 40 37 1 2 0
Ovarian Cancer 40 23 10 5 2

CHF: Congestive heart failure; SC: Squamous cell

In this study 95% of the healthy subjects had a CYFRA 21-1 assay value at
or below 1.8 ng/mL. It is recommended that each laboratory establish its own
reference value for the population of interest.

MONITORING THE COURSE OF DISEASE
IN PATIENTS DIAGNOSED WITH LUNG CANCER

The effectiveness of the CYFRA 21-1 EIA as an aid in monitoring the course of
disease in lung cancer patients was determined through a retrospective clinical
study. Changes in CYFRA 21-1 levels in serial serum samples collected from a
tertiary cancer center were compared to changes in disease status. A study involving
100 patients was undertaken with a total of 314 observation pairs with an average
number of 4.1 observations per patient. For the 100 lung cancer cases, 95 were
classified as non-small cell lung cancer (NCSLC) and 5 were classified as small cell
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lung cancer (SCLC). 90 of the NSCLC were further classified as adenocarcinoma
(68), squamous cell carcinoma (19), and large cell carcinoma (3). 79 of the 100
lung cancer cases had staging information as shown in the following table. In this
study, only 5 patients had Stage | or Il disease, the performance of CYFRA 21-1
has not been adequately assessed in this subpopulation.

Number of Patients

Stage | 2
Stage |l 3
Stage lll 36
Stage IV 38
Total (with Stage Information) 79
Unknown 17
Unstaged 4
Total Lung Cancer Cases 100

A positive change in CYFRA 21-1 was defined as a measurable increase in the
value that was at least 50% greater than the previous value of the test. Observa-
tion pairs with both values below the normal reference range of 1.8 ng/mL were
defined as no significant change. This level of change takes into account the
variability of the assay and the biological variability (14).

Forty-six percent (46%) or 39/85 of the patient samples with a positive change
correlated with the disease progression while eighty-seven percent (87%) or
200/229 of the patient serial samples with no significant change in CYFRA 21-1
value correlated with no progression. The total concordance was seventy-six per-
cent (76%) or 239/314. The following table presents the data in a 2 x 2 format.

Change in Disease State per Sequential Pair

Increase in GYFRA 21-1 Progression No Progression Total
concentration

>50% 39 29 68
<50% 46 200 246
Total 85 229 31

Clinicians may wish to use other percent changes in CYFRA 21-1 concentration
to reflect their preferences in the trade-off between sensitivity and specificity.
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The following table shows the resulting sensitivities and specificities of the

CYFRA 21-1 EIA at various percent changes in CYFRA 21-1 EIA concentrations,
together with the positive predictive values (PPV) and negative predictive values
(NPV) for the population tested (85 sequential pairs from patients with disease

progression and 229 sequential pairs from patients with no progression).
*  Sensitivity is represented as the proportion of patients with disease

progression that had elevated CYFRA 21-1

*  Specificity is represented as the proportion of patients without disease

progression that had no elevation in CYFRA 21-1
* PPV is represented as the proportion of patients with elevated CYFRA 21-1

that had disease progression

* NPVis represented as the proportion of patients with no elevation in

CYFRA 21-1 that did not have disease progression

Percent Increase in

CYFRA 21-1 Sensitivity Specificity PPV NPV

Concentration (%) (%) (%) (%) (%)
30 52.9 84.3 55.6 82.8
40 48.2 85.6 55.4 81.7
50 459 87.3 574 81.3
60 44.7 88.2 58.5 81.1
70 435 89.5 60.7 81.0

PERFORMANCE CHARACTERISTICS

Precision

A precision study was performed for the CYFRA 21-1 EIA per the Clinical and
Laboratory Standards Institute (CLSI) guideline EP5-A2 (21). A panel of four
serum samples was assayed, using two lots of reagents, in replicates of two, at
two separate times per day for 20 days, at two different laboratories. The com-

bined data from the two laboratories is summarized below*
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Sample  Reagent N Mean conc. ~ Within-run ~ Within-run  Total Total

Lot ng/mL SD (ng/mL) CV%  SD (ng/mL) CV %
1 1 160 2.69 0.10 3.7 0.16 6.1
2 160 2.91 0.15 5.1 0.25 8.4
2 1 160 7.28 0.31 4.3 0.50 6.9
2 160 7.63 0.31 4.1 0.56 7.3
3 1 160 174 0.42 2.4 0.92 5.3
2 160 18.6 0.48 2.6 0.91 4.9
4 1 160 33.4 0.88 2.6 1.62 4.9
2 160 356.7 1.37 3.8 1.99 5.6

*Representative data; results in individual laboratories may vary from these data.

The total precision determined for the CYFRA 21-1 EIA was found to be
<8.6% CV.

Detection and quantitation limit

The Limit of Detection of the CYFRA 21-1 EIAKit was determined to be 0.12 ng/mL.
The NCCLS CLSI guideline EP17-A (22) was used to design the LoD experiments.
The limit of detection (LoD) corresponds to the upper limit of the 95% confidence
interval and represents the lowest concentration of CYFRA 21-1 antigen that can
be distinguished from zero.

The Limit of Quantitation of the CYFRA 21-1 EIA Kit was determined to be
0.21 ng/mL. The limit of quantitation (LoQ) corresponds to the lowest amount of
analyte in a sample that can be accurately quantitated with the highest allowable
imprecision of 17.78%.

Recovery

The CYFRA 21-1 EIA assay mean recovery is 100 + 20%. A study was performed
where dilutions of an antigen solution with known concentrations of CYFRA 21-1
were added to normal human serum samples. The concentration of CYFRA 21-1 was
determined using the CYFRA 21-1 EIA assay and the resulting percent recovery was
calculated. Representative data from this study is summarized in the following table*:
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Sample  Endogenous Assay CYFRA 21-1 Antigen

Observed CYFRA 21-1

Percent Recovery**

Value (ng/mL) Added (ng/mL) Assay Value (ng/mL) %

1 0.5 2 2.3 93
5 5.4 100

16 15.4 91
38 39.9 103

2 0.5 2 2.5 99
5 5.2 96

16 16.4 97

38 39.6 102

3 0.6 2 2.6 102
5 5.4 99

16 16.1 95

38 42.0 108

4 0.5 2 2.4 95
5 5.3 98

16 176 104

38 43.1 111

5 0.5 2 2.4 96
5 5.4 100

16 171 101

38 39.2 101

*Representative data; results in individual laboratories may vary from these data.

**96 Recovery=Observed CYFRA 21-1 Concentration (ng/mL)/Endogenous CYFRA 21-1 Conc. (ng/mL) +

CYFRA 21-1 Added (ng/mL)

The average recovery across the four separate spiked concentrations shown

above was found to be 100%.

High Dose Hook

High dose hook is a phenomenon whereby very high level specimens may read
within the dynamic range of the assay. No high dose hook effect was observed in
samples up to 1100 ng/mL CYFRA 21-1 antigen.



Dilution Linearity

A study was conducted for the CYFRA 21-1 EIA modeled after the CLSI guideline
EP6-A (23). Serum samples with elevated CYFRA 21-1 values were diluted with
CYFRA 21-1 Calibrator A (zero). The CYFRA 21-1 concentration was determined
for each dilution and the percent (%) recovery was calculated. Representative data

from this study is summarized in the following table*.

Sample Final Dilution Obtained Expected Percent
Factor Value (ng/mL)  Value (ng/mL)  Recovery** (%)
A Undiluted 42.400 42.400 100.0
1:1.25 35.969 33.920 106.0
1:2.5 17.540 16.960 103.4
1:5 8.513 8.480 100.4
1:10 4.078 4.240 96.2
1:20 2.165 2.120 102.1
1:40 1.010 1.060 95.3
1:100 0.416 0.424 98.1
B Undiluted 44.446 44.446 100.0
1:1.25 36.524 35.557 102.7
1:2.5 17.967 17.778 101.1
1:5 8.292 8.889 93.3
1:10 3.855 4.445 86.7
1:20 2.090 2.222 94.0
1:40 1.013 1.111 91.2
1:100 0.494 0.444 11141
C Undiluted 43.511 43.511 100.0
1:1.25 36.738 34.809 105.5
1:2.5 18.202 17.404 104.6
1:5 8.606 8.702 98.9
1:10 4.094 4.351 941
1:20 2.164 2.176 99.5
1:40 1.005 1.088 92.4
1:100 0.399 0.435 91.7

*Representative data; results in individual laboratories may vary from these data.

**9% Recovery= CYFRA 21-1 Concentration obtained x100 / Concentration expected

The nonlinearity calculated by weighted polynomial regression is < 10% across
the measurement range of 0.5 to 50.0 ng/mL.
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Analytical Specificity

The CYFRA 21-1 EIA assay mean assay specificity is 100  15%. Recovery studies
were performed to compare sera containing the following compounds at the indi-
cated concentrations with control sera. The CLSI guideline EP7-A (24) was used to
design the interference experiments. The following substances and concentrations
were tested and found not to interfere with the test.

Endogenous serum interferences Test Concentration
Triglycerides 30 mg/mL
Billirubin 0.2 mg/mL
Hemoglobin 5 mg/mL

Total Protein 120 mg/mL
Chemotherapeutic drug interferences Test Concentration
Carboplatin 500 pg/mL
Cisplatin 165 pg/mL
Dexamethasone 10 pg/mL
Doxorubicin 1.16 pg/mL
Leucovorin 2.68 pg/mL
Methotrexate 45 pg/mL
Paclitaxel 3.5 ng/mL

Potentially interfering clinical conditions

The CYFRA 21-1 EIA assay was evaluated using specimens with HAMA and
Rheumatoid Factor (RF) to further assess the assay specificity. Six specimens
positive for HAMA and five specimens positive for RF were evaluated for %
recovery with CYFRA 21-1 antigen spiked into each specimen at approximately
5 and 25 ng/mL. Mean recovery results are summarized in the following table*

Clinical condition Number of specimens Mean % recovery
HAMA 6 98
RF 5 101

*Representative data; results in individual laboratories may vary from these data.
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WARRANTY

Any change or modification of the procedure not recommended by Fujirebio
Diagnostics may affect the results, in which event Fujirebio Diagnostics disclaims
all warranties expressed, implied or statutory including the implied warranty of
merchantability and fitness for use.
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