FOR USE WITH SOFIA
For in vitro diagnostic use.

INTENDED USE

The Sofia Quantitative Vitamin D FIA is an immunofluorescence-based lateral flow assay designed for the
quantitative determination of total 25-OH vitamin D (25-hydroxy vitamin D) from serum samples. The Sofia
Quantitative Vitamin D FIA is intended to be used as an aid in the assessment of vitamin D sufficiency.

SUMMARY AND EXPLANATION

Vitamin D is a fat-soluble vitamin that helps maintain serum calcium and phosphate concentrations and plays
an important role in bone mineralization. Vitamin D also facilitates cell growth modulation, neuromuscular
function, immune function and alleviates inflammation.1 Consequently, vitamin D deficiency has been
correlated with increased risk of various health problems including, but not limited to, cancer, bone disease,
cardiovascular diseases, and hypertension.2,3,4,5 Children ages birth to 18 years with vitamin D deficiency may
experience rickets which results in a marked decrease in growth and bone development, including a negative
impact on both density and peak bone mass.6 During the adolescent puberty years where rapid growth spurts
occur, there is a marked increase in the need for vitamin D to maintain the metabolic requirements for
growth.6
Prevalence of vitamin D inadequacy in humans worldwide is high. Major causes of vitamin D inadequacy
include lack of direct exposure of skin to sun without sun protection such as clothing or sunscreen, limited
number of foods naturally containing vitamin D, and inadequacy of foods fortified with vitamin D to satisfy
vitamin D requirements.2,3
Total 25-OH vitamin D is the best indicator of vitamin D status. It reflects vitamin D produced cutaneously,
obtained from food and supplements,7 and has a fairly long circulating half-life of 15 days.8 Vitamin D made
endogenously in the skin, or obtained from dietary sources, is metabolized to 25-OH vitamin D in the liver.
Finally, in the kidneys, it is converted to its biologically active form, 1,25-(OH)2 vitamin D. In contrast to 25-OH
vitamin D, circulating 1,25-(OH)2 vitamin D is not a good indicator of vitamin D status because it has a short
half-life of 15 hours and serum concentrations are closely regulated by parathyroid hormone, calcium, and
phosphate.8 Levels of 1,25(OH)2 vitamin D do not typically decrease until vitamin D deficiency is severe.9,10
Total 25-OH vitamin D is the best method to determine vitamin D sufficiency and thus can be employed to
assist in determining treatment for prevention and restoration of vitamin D levels in humans.2,3

PRINCIPLE OF THE TEST

The Sofia Quantitative Vitamin D FIA is an immunofluorescence-based lateral flow test for use with Sofia for
rapid quantitation of total 25-OH vitamin D.
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To perform the test, a blood sample is collected from the patient then processed into serum. The sample is
treated so that 25-OH vitamin D molecules are released from vitamin D binding proteins. The treated sample is
dispensed into the sample well on the Test Cassette. From the sample well, the sample migrates through the
test strip. The test strip contains various unique chemical environments that produce a fluorescent signal
indicative of the concentration of total 25-OH vitamin D in the patient sample. The fluorescent signal is not
visible to the naked eye and must be interpreted using Sofia.
Sofia will scan the test strip and analyze the fluorescent signal using method-specific algorithms. Sofia then
displays the test result (quantitative level of total 25-OH vitamin D) on the screen, and optionally prints the
results on an integrated printer.

REAGENTS AND MATERIALS SUPPLIED
25-Test Kit:







Individually Packaged Test Cassettes (25): Sheep monoclonal anti 25-OH vitamin D
Reagent Vials, filled with 0.6 mL pink reagent solution (25)
Package Insert (1)
Quick Reference Instructions (1)
QC Card (located on kit box)
Printer Paper (1)

MATERIALS REQUIRED BUT NOT SUPPLIED IN KIT







Sofia
Calibration Cassette (supplied with the Sofia Installation Pack)
Sofia Quantitative Vitamin D Control Set
Calibrated micropipette – for measuring 100 µL and 120 µL volumes
Blood collection tubes

WARNINGS AND PRECAUTIONS

 For in vitro diagnostic use.
 Do not use the kit contents beyond the expiration date printed on the outside of the box.
 Use appropriate precautions in the collection, handling, storage, and disposal of patient samples and used
kit contents.11
 Use of Nitrile or Latex (or equivalent) gloves is recommended when handling patient samples.11
 Do not reuse used Test Cassettes.
 The user should never open the foil pouch of the Test Cassette exposing it to the ambient environment
until the Test Cassette is ready for immediate use.
 Discard and do not use any damaged Test Cassette or other kit components.
 To obtain accurate results, instructions on the Package Insert must be followed.
 A precise measurement of sample must be used to ensure an accurate quantitative result. Use a calibrated
micropipette to measure the patient samples or Controls.
 The Calibration Cassette must be kept in the provided storage pouch between uses.
 Inadequate or inappropriate sample collection, storage, and transport may yield incorrect test results.
 Do not use or test any serum sample that exhibits hemolysis.
 HAMA Interference: some individuals have antibodies to mouse protein (HAMA), which can cause
interference in immunoassays that employ antibodies derived from mice.
 Do not write on the barcode of the Test Cassette. This is used by Sofia to identify the type of test being run
and to identify the individual Test Cassette so as to prevent a second read of the Test Cassette by the same
Sofia.
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 As the detection reagent is a fluorescent compound, no visible results will form on the test strip. Sofia
must be used for interpretation of results.
 Testing should be performed in an area with adequate ventilation.
 Dispose of containers and unused contents in accordance with Federal, State and Local regulatory
requirements.
 Wear suitable protective clothing, gloves, and eye/face protection when handling the contents of this kit.
 Wash hands thoroughly after handling.

KIT STORAGE AND STABILITY

Store the kit at room temperature, 59°F to 86°F (15°C to 30°C), out of direct sunlight. Kit contents are stable
until the expiration date printed on the outer box. Do not freeze.

QUALITY CONTROL

There are three types of Quality Control for Sofia and the Test Cassette: Sofia Calibration Check Procedure,
Built-in Procedural Control features, and External Controls.

Sofia Calibration Check Procedure

Note: This is a “Calibration Check” procedure.
The Calibration Check Procedure is a required function that checks the Sofia optics and calculation systems
using a specific Calibration Cassette. A Calibration Cassette is shipped with the Sofia Installation Pack.
Important: Ensure that the Calibration Cassette is stored in the provided storage pouch between uses in order
to protect it from exposure to light.
1. To check the calibration of Sofia, select “Calibration” from the Main Menu.

2. Following the prompts, insert the Calibration Cassette into Sofia and close the drawer. Sofia performs
the Calibration Check automatically with no user input required.
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Sofia indicates when the Calibration Check is completed. Select OK to return to the Main Menu.
NOTE: If the Calibration Check does not pass, notify the on-site Supervisor or contact Quidel Technical Support
for assistance Monday through Friday from 7:00 a.m. to 5:00 p.m. Pacific Time at 858.552.1100 (outside the
U.S.); Fax: 858.455.4960; customerservice@quidel.com (Customer Service); technicalsupport@quidel.com
(Technical Support); or contact your local distributor.

Built-in Procedural Controls
The Sofia Quantitative Vitamin D FIA test strip contains built-in procedural control features. Each time a test is
run, Sofia scans the control features of the test strip, and the results are displayed on the Sofia screen.
The manufacturer's recommendation for daily control is to document the results of the built-in procedural
controls for the first sample tested each day. This documentation is also automatically logged into Sofia with
each test result.
A valid result obtained with the procedural controls demonstrates that the test flowed correctly and the
functional integrity of the Test Cassette was maintained. The procedural controls are interpreted by Sofia
simultaneously with the end of the assay. If the solution did not flow correctly, Sofia will indicate that the
result is invalid. Should this occur, review the procedure and repeat the test with a new Test Cassette.

For example: This display shows an
invalid result.

External Quality Control

External Controls should be used to demonstrate that the reagents and assay procedure perform properly.
Quidel recommends that Controls be run:
 Once for each untrained operator
 Once for each new shipment of kits – provided that each different lot received in the shipment is
tested
 as deemed additionally necessary by your internal quality control procedures, and in accordance with
local, state and federal regulations or accreditation requirements
The Sofia Quantitative Vitamin D Control Set (provided separately) is required to run External Controls. Two
vials of each Control solution are provided in the Control Set. The Control solutions should be prepared for
testing using the External Controls procedure contained in the Sofia Quantitative Vitamin D Control Set
Package Insert. Prepare one Test Cassette for each Control solution. Two Cassettes will be needed to complete
a QC testing run.
When the QC test is complete, a quantitative value will be displayed, as well as “Passed” or “Failed” for each of
the Controls that were run.
Do not perform patient tests or report patient test results if either of the QC test results fail. Repeat the test
or contact Quidel Technical Support before testing patient samples.
Sofia Quantitative Vitamin D FIA
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SAMPLE COLLECTION AND STORAGE
Serum

Collect and process serum per standard procedures. Polymer gel and silicone are compatible with the Sofia
Quantitative Vitamin D FIA. Samples may be stored at room temperature for up to 10 hours, kept refrigerated
(2-8°C) up to 48 hours, or frozen for up to 24 hours. Make sure samples are at room temperature before
using in the test. For samples that have been previously refrigerated, mix well by inverting the serum tube
10 times.

TEST PROCEDURE
Precautions

DO NOT open the foil pouch containing the Test Cassette until ready to test the sample. Place the Test
Cassette on a clean and level surface.
Sofia Quantitative Vitamin D FIA testing must be performed between 65°F to 80°F (18°C to 27°C), and all
samples must be at room temperature before beginning the assay.
Check expiration date on each individual test package or outer box before using. Do not use any test past the
expiration date on the label.
1. Fill a calibrated micropipette with 100 μL of the patient serum sample.

2. Add patient sample to the Reagent Vial.

3. Invert the Reagent Vial 2 times to mix. The Reagent Vial may also be
vortexed to mix.

4. Let the sample stand in the Reagent Vial for 5 minutes.
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While the patient sample is standing in the Reagent Vial, complete Steps 5
and 6. Continue with Step 7 immediately following the 5 minute
incubation.

5. Select “Run Test” from the Main Menu on Sofia.

6. Input User ID and Patient ID or Order #.
a) Input the User ID using the barcode scanner or manually enter
the data using the key pad.
b) Input the Patient ID or Order # using the barcode scanner or
manually enter the data using the key pad.
c) Press “Start Test” and the Sofia drawer will automatically
open.
NOTE: If you mistakenly scan the wrong barcode, simply rescan
using the correct barcode. The previous one will be overwritten
with the new barcode.
7. Immediately after the 5 minute incubation is complete, fill a
calibrated micropipette with 120 µL of the treated solution from
the Reagent Vial.

8. Dispense the contents of the micropipette into the Test Cassette sample
well.
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9. Insert the prepared Test Cassette into the drawer. Then gently close the
drawer to start the timer.
NOTE: Regardless of the current selected mode, the Sofia Quantitative
Vitamin D FIA will automatically be run in WALK AWAY mode once the
Test Cassette is inserted and the drawer is closed.

10. Sofia will start automatically and display the progress. The test results
will be displayed on the screen in approximately 5 minutes. See
“Interpretation of Results” for more information.

INTERPRETATION OF RESULTS

When the test is complete, the results will be displayed on the Sofia screen. The results will be automatically
printed on the integrated printer if this option is selected. Test Lines, which are fluorescent, cannot be seen
with the naked eye.
The Sofia screen will display results for the procedural controls as being “valid” or “invalid” and will provide a
quantitative result for the determination of the total 25-OH vitamin D level. If the procedural controls are
“invalid,” retest the patient’s sample with a new Test Cassette.
Quantitative Results:

For example: This display shows a valid
quantitative result.

For example: This display shows a result that is
below the quantitative range of the assay.
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For example: This display shows a result that is
above the quantitative range of the assay.

Invalid Results:
For example: This display shows an invalid
result.
NOTE: If the test is invalid, retest the patient’s
sample with a new Test Cassette.

LIMITATIONS

 Failure to follow the Test Procedure may adversely affect test performance and/or invalidate the test
result.
 If a precise measurement of patient sample is not used, an accurate result may not be obtained.

EXPECTED VALUES

A total of 332 serum samples were collected from apparently healthy individuals, ages 18 to 79 years old.
Subjects represented were 53.6% males and 46.4% females, with 32% with dark skin tone. The samples were
collected from three diverse U.S regions during the late summer/fall and winter seasons (approximately 55%
summer/fall and 45% winter) to represent a broad spectrum of UV light exposure in the intended use
population. The samples were assayed on Sofia.
The Reference Range for the total population was 6.1 – 68.1 ng/mL, calculated using the 95% Reference
Interval (2.5th to 97.5th percentile).
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PERFORMANCE CHARACTERISTICS
Precision

The precision of the Sofia Quantitative Vitamin D FIA was evaluated at one internal site. Two human serum
pools targeting two (2) levels of Vitamin D (~10 and ~20 ng/mL) were tested with three (3) different cassette
lots. Testing occurred on four (4) consecutive days.
Variance components for between-day, between-cassette lot, within-cassette lot, as well as total precision
were calculated. The overall results are summarized in Table 1 below.
Table 1. Sofia Vitamin D FIA Precision
Human Serum Pool
with Vitamin D
Conc. (ng/mL)
12.2
21.2

N
60
60

Between Day
SD
0
0

%CV
0
0

Between
Cassette Lot
SD
%CV
1.46
11.9
1.82
8.6

Within Cassette
Lot
SD
%CV
1.14
9.3
1.68
8

Total
Precision
SD
%CV
1.85 15.1
2.48 11.7

Linearity

The Linear Range of the Sofia Quantitative Vitamin D FIA was demonstrated to be between 10 and 100 ng/mL.

Method Comparison

Sofia Clinical Performance vs LC-MS/MS Reference Method

A total of 104 human serum samples obtained from the CDC using the CDC LC-MS/MS Reference Method were
tested at one internal site, over three (3) days, and three (3) operators. For each individual sample, a
quantitative result in ng/mL was obtained from each operator, resulting in three replicates per samples. The
average of each sample was used in the method comparison analysis. Passing-Bablok regression resulted in a
correlation coefficient (R) of 0.908, slope of 1.02 and y-intercept of -1.82, as shown in Table 2 and Figure 1.
Table 2. Sofia vs. CDC LC-MS Vitamin D Assay Correlation Summary
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Parameter

Result

Slope (95% CI)

1.02 (0.917 to 1.13)

y-intercept (95% CI)

-1.82 (-4.84 – 1.10)

R (95% CI)

0.908 (0.867 to 0. 937)

Range of Values

11.7 to 99.8 ng/mL
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Figure 1. Passing-Bablok Regression Analysis of Sofia vs. CDC LC-MS/MS Vitamin D Values (ng/mL).
3-Epi-25(OH)D3 concentrations were included in the total values (ng/mL) provided by CDC.

Interfering Substances

The following substances (Table 3) do not interfere with the Sofia Quantitative Vitamin D FIA at the following
concentrations, as determined by bias between spiked and un-spiked samples ≤10%.
Table 3. Interfering Substances
Interfering Substance
Bilirubin conjugated
Bilirubin unconjugated
Biotin
Cholesterol
Hemoglobin
IgG/Total Protein
Triglycerides
Rheumatoid Factor

Sofia Quantitative Vitamin D FIA

Tested Concentration
5 mg/dL
15 mg/dL
1 µg/mL
500 mg/dL
90 mg/dL
9 g/dL
500 mg/dL
480 IU/mL
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Cross Reactivity

Cross reactivity was evaluated at two (2) concentrations. The following substances do not exhibit cross
reactivity (≤15%) in the Sofia Vitamin D FIA test per the specified concentration in Table 4: Vitamin D2, Vitamin
D3, 24,25 (OH)2 Vitamin D2 and 24,25 (OH)2 Vitamin D3.
Table 4. Substances that do not exhibit cross-reactivity in the Sofia Vitamin D Test
Substance

Conc.

Vitamin D2 (Ergocalciferol)
Vitamin D3 (Cholecalciferol)
24,25 (OH)2 Vitamin D2
24,25 (OH)2 Vitamin D3

500 ng/ml
500 ng/ml
20 ng/ml
20 ng/ml

% Cross-reactivity
Low Sample
0.2
-0.1
5.4
-0.1

% Cross-reactivity
High Sample
-0.3
-0.3
1.0
-13.9

The following substances exhibit cross reactivity per the specified concentration in Table 5: 25(OH) Vitamin D2,
25(OH) Vitamin D3, 1,25 (OH)2 Vitamin D2, 1,25 (OH)2 Vitamin D3, 3-epi-25(OH) Vitamin D2, 3-epi-25(OH)
Vitamin D2, 3-epi-25(OH) Vitamin D3 and Paracalcitol.
Table 5. Substances that exhibit cross-reactivity in the Sofia Vitamin D Test
Substance

Conc.

25(OH) Vitamin D2
25(OH) Vitamin D3
1,25 (OH)2 Vitamin D2
1,25 (OH)2 Vitamin D3
3-epi-25(OH) Vitamin D2
3-epi-25(OH) Vitamin D3
Paracalcitol

30 ng/ml
30 ng/ml
20 ng/ml
20 ng/ml
20 ng/ml
20 ng/ml
10 ng/ml

% Cross-reactivity
Low Sample
129.1
103.2
179.7
97.7
102.8
74.0
161.0

% Cross-reactivity
High Sample
97.5
97.0
174.1
88.8
71.4
70.5
188.6

Sensitivity

The sensitivity of Sofia Quantitative Vitamin D FIA was determined using Limit of Blank (LOB), Limit of
Detection (LOD), and Lower Limit of Quantitation (LLOQ). The LOB was established to be 3.1 ng/mL. The LOD
was determined to be 5.2 ng/mL, based on 300 determinations with 5 low-level samples. The LLOQ was
calculated to be 9.9 ng/mL. At the LLOQ, the % Total Error was ≤45%, and the observed imprecision (%CV) was
<20%. The measurement range of the Sofia Quantitative Vitamin D FIA was established at 10 ng/mL to 100
ng/mL.

ASSISTANCE

If you have any questions regarding the use of this product or if you want to report a test system problem,
please call Quidel Technical Support at 800.874.1517 (in the U.S.) or 858.552.1100, Monday through Friday,
from 7:00 a.m. to 5:00 p.m., Pacific Time. If outside the U.S. contact your local distributor or
technicalsupport@quidel.com. Test system problems may also be reported to the FDA through the MedWatch
medical products reporting program (phone: 800.FDA.1088; fax: 800.FDA.0178;
http://www.fda.gov/medwatch).
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