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SYMBOLS 
 

Symbol Symbol Title 
and Reference 
Number 

Symbol Source / 
Standard Title and 
Number 

Description 

  

In vitro diagnostic 
medical device 

 

No. 5.5.1 

ISO 15223, Medical 
Devices - Symbols to 
be used with medical 
device labels, labeling 
and information to be 
supplied 

Indicates a medical device 
that is intended to be used as 
an in vitro diagnostic medical 
device. 

 

Batch code 

 

No. 5.1.5 

ISO 15223, Medical 
Devices - Symbols to 
be used with medical 
device labels, labeling 
and information to be 
supplied 

Indicates the manufacturer’s 
batch code so that the batch 
or lot can be identified. 

 
Packing number Not applicable Not applicable 

 

Catalogue 
number 

 

No. 5.1.6 

ISO 15223, Medical 
Devices - Symbols to 
be used with medical 
device labels, labeling 
and information to be 
supplied 

Indicates the manufacturer’s 
catalogue number so that the 
medical device can be 
identified. 

 

Use-by date 

 

No. 5.1.4 

ISO 15223, Medical 
Devices - Symbols to 
be used with medical 
device labels, labeling 
and information to be 
supplied 

Indicates the date after which 
the medical device is not to 
be used. 

 

Temperature limit 

 

No. 5.3.7 

ISO 15223, Medical 
Devices - Symbols to 
be used with medical 
device labels, labeling 
and information to be 
supplied 

Indicates the temperature 
limits to which the medical 
device can be safely 
exposed. 

 Store in the dark Not applicable Not applicable 
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Symbol Symbol Title 
and Reference 
Number 

Symbol Source / 
Standard Title and 
Number 

Description 

 

Contains 
sufficient for  <n> 
tests 

 

No. 5.5.5 

ISO 15223, Medical 
Devices – Symbols to 
be used with medical 
device labels, labeling 
and information to be 
supplied 

Indicates the total number of 
IVD tests that can be 
performed with the IVD kit 
reagents. 

 

Consult 
instructions for 
use 

 

No. 5.4.3 

ISO 15223, Medical 
Devices – Symbols to 
be used with medical 
device labels, labeling 
and information to be 
supplied 

Indicates the need for the 
user to consult the 
instructions for use. 

 

Manufacturer 

 

No. 5.1.1 

ISO 15223, Medical 
Devices – Symbols to 
be used with medical 
device labels, labeling 
and information to be 
supplied 

Indicates the medical device 
manufacturer, as defined in 
EU Directives 90/385/EEC, 
93/42/EEC and 98/79/EC. 

 This way up IATA (International Air 
Transport Association) 

Not applicable 

 Recyclable RESY Organization für 
Wertstoffentsorgung 
GmbH 

Not applicable 

 
 
  



4  13908528-3  (en) 

 



13908528-3  (en) 5 

Vanadis Core® T21/T18/T13 Reagent Cartridge 
 
 
INTENDED USE 
 
The Vanadis Core® T21/T18/T13 Reagent Cartridge is a qualitative assay intended for an in 
vitro diagnostic use to act as an aid in screening for the risk of trisomy 21, 18, and/or 13 in 
fetus using cell-free DNA from pregnant women of at least 10 weeks gestation. The test is 
intended for prenatal screening and must not be used as the sole basis for diagnosis or 
other pregnancy management decisions. 
 

 
 
 
SUMMARY AND PRINCIPLE 
 
The cell-free DNA (cfDNA) used in this assay is extracted from the pregnant mother's blood 
and contains not only the maternal cfDNA, but also a small fraction of placental cfDNA. The 
procedure consists of digestion of this cfDNA using restriction enzyme. The digested cfDNA 
is then hybridized and ligated to chromosome specific DNA probes forming a circular DNA. 
All non-circular DNA is removed by exonuclease treatment. Finally, the circular DNA 
containing the cfDNA is amplified with rolling circle amplification to form rolling circle 
products (RCPs) that are labeled with chromosome-specific fluorescently labeled DNA 
probes. [1],[2] 
 
The fluorescently labeled RCPs are deposited on the Vanadis View® Plate, imaged and 
counted with an automated microscopy scanner. The microscope takes multiple images 
from each well with different spectral filters, i.e. each wavelength range presents a specific 
chromosome. With image analysis algorithms, the fluorescently labeled RCPs are counted 
for each sample. [1] The ratio between the number of each chromosome-specific RCPs is 
then transferred to risk calculation software, e.g. LifeCycle™ for Prenatal Screening, to 
calculate the likelihood of a trisomy. 
 
  

 
Vanadis Core and Vanadis View are registered trademarks of PerkinElmer, Inc. 
LifeCycle is a trademark of PerkinElmer, Inc. 

For the intended use of evaluating the risk of trisomy 21, CE marking in accordance with 
directive 98/79/EC Article 9.3, Annex 2, List B. 
 
For other intended uses in accordance with directive 98/79/EC Article 9.1. 
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A schematic picture of the assay is shown below: 
 
Figure 1 

 
 
CONTENTS 
 
Each Vanadis Core T21/T18/T13 Reagent Cartridge contains reagents for 84 samples. 
 
The expiry date of the product is stated on the outer label. Store the Reagent Cartridge at  
-30 – -16 °C. Note that the Labeling Buffer should be stored at +19–+25 °C. All reagents are 
for single use only. 
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Component Quantity Shelf life and storage
 
Reagent Cartridge 

 
1 pc, 24 x 1.5 mL tubes 

 
At -30 – -16 °C until expiry 
date stated on the 
component label. 
Store frozen and protected 
from moisture and light in 
the original package. 
Before use the Reagent 
Cartridge is transferred to 
+2–+8 °C and is stable for 
up to 3 days. 
Note: Do not refreeze.

 
The Vanadis Core T21/T18/T13 Reagent Cartridge is composed of the following reagents:
 
- Restriction enzyme (57.5 µL) 
- Oligo mix (mixture of oligonucleotides in Tris-EDTA buffer) (540 µL) 

- DNA Ligase enzyme (22.5 µL) 

- NAD (Nicotinamide adenine dinucleotide solution) (235 µL) 

- Exonuclease enzymes 1 (390 µL), 2 (125 µL), 3 (60 µL), and 4 (57.5 µL) 

- Water (1225 µL) 

- RCA primer (oligonucleotides in salt buffer) (1040 µL) 

- dNTP Solution (mixture of deoxynucleotides in salt buffer) (360 µL) 

- DNA Polymerase enzyme (112.5 µL) 

- Detection Oligos (fluorescently labeled oligonucleotides in salt buffer) (320 µL) 

- Buffers [salt buffer 1 (5 x 300 µL), salt buffer 2 (3 x 300 µL)] 

- DNA control material (Control A, B, and C) (3 x 210 µL) 

 
NOTE: Do not remove the reagents. See section ASSAY PROCEDURES for detailed 
instructions. 
 
NOTE: DNA Polymerase enzyme (Strip A, see Figure 2) contains 0.1 – 0.9 % Nonylphenol 
ethoxylates, and Exonuclease enzyme 3 (Strip B, see Figure 2) contains 0.1 – 0.9 % 
4-(1,1,3,3-tetramethylbutyl)phenol, ethoxylated. See the section “WARNINGS AND 
PRECAUTIONS”. 
 
 
Labeling Buffer 

 
2 tubes, 1.1 mL 

 
At +19–+25 °C until expiry 
date stated on the 
component label. Do not 
freeze. 

 
Ready-for-use aqueous buffer solution containing salt. 
 



8  13908528-3  (en) 

 
Lot-specific 
quality control certificate 
 

 
1 pc 

 

 
 
MATERIALS REQUIRED BUT NOT SUPPLIED WITH THE KIT 
 

The Vanadis Core T21/T18/T13 Reagent Cartridge is for use with the Vanadis Core

 

instrument. The following items are required and available from Wallac Oy or PerkinElmer, 
Inc. and its distributors. 
 
1. Vanadis Extract® instrument (prod. no. 2026-0020) 
2. Vanadis Core instrument (prod. no. 2027-0020) 
3. Vanadis View instrument (prod. no. 2028-0020) 
4. Vanadis Extract Reagent kit (prod. no. 3220-0010) 
5. Vanadis Extract Bind and Wash kit (prod. no. 3221-0010) 
6. Vanadis Core Buffer kit (prod. no. 3223-0010) 
7. Vanadis View Plate (prod. no. 3224-0010) 
8. Vanadis Core Consumable kit (prod. no. 4308-0010) 
9. Vanadis Core Reagent Cartridge Opening Tool (prod. no. 61012813) 
10. Vanadis Core Reagent Cartridge Counter Balance (prod. no. 4315-0010) 
11. 1000 μL disposable tips with filter in tip rack. One box contains 40 racks. 3 racks are 

needed for a run of 84 samples (prod. no. 2026-4010) 
12. 10–300 μL disposable tips with filter in tip rack. One box contains 60 racks. 2 racks are 

needed for a run of 84 samples (prod. no. 2027-4020) 
13. 0.5–50 μL disposable tips without filter in nested tip rack (with 4 stack levels). One box 

contains 30 racks. 2 racks are needed for a run of 84 samples (prod. no. 2027-4030) 
14. Waste bags, 25 in a roll (prod. no. 2027-4050) 
 
In addition, the following are required: 
 
- Centrifuge capable of spinning at least 2 plates of ANSI SLAS 1-2004 standard footprint 

and up to 60 mm of height at 1000 x g at room temperature (+19–+25 °C) or controlled 
temperature within +15–+25 °C for 2 minutes (e.g. VWR® Mega Star™ 3.0) 

- Lint-free cloth for maintenance 
- 70% ethanol solution for maintenance 
- Clinical Laboratory Reagent Water (CLRW, CLSI) or equivalent deionized water for 

cleaning and maintenance 
 
 
SPECIMEN COLLECTION AND HANDLING 
 
Please refer to the 3220-0010 Vanadis Extract Reagent kit insert for detailed information on 
specimen collection and handling. 
 
The cfDNA Plates can be stored in the Vanadis Extract instrument cooler or transferred with 
the lid on to the refrigerator (+2–+8 °C) for up to 100 hours. 
 

 
Vanadis Extract is a registered trademark of PerkinElmer, Inc. 
VWR is a registered trademark and Mega Star is a trademark of VWR International Bvba. 
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Any deviation from the collection, storage, and handling instructions may affect the results. 
 
 
WARNINGS AND PRECAUTIONS 
 
For in vitro diagnostic use. 
 
This kit should only be used by adequately trained personnel. 
 
All reagents are for single use only. 
 
All the reagents may be irritating. 
 
4-(1,1,3,3-tetramethylbutyl)phenol, ethoxylated (CAS no: 9002-93-1), and nonylphenol, 
ethoxylated (CAS no: 9016-45-9) have been added to the European Union chemical 
regulation (REACH) Authorization list (Annex XIV) since they are endocrine disruptors. 
Since safe concentration of 4-(1,1,3,3-tetramethylbutyl)phenol, ethoxylated, and 
nonylphenol, ethoxylated for wastewater release has not been determined, all liquid and 
solid waste (leftover reagents, empty tubes, used pipette tips, plates etc.) containing  
4-(1,1,3,3-tetramethylbutyl)phenol, ethoxylated, and nonylphenol, ethoxylated must be 
collected and disposed e.g. by incineration. Do not allow product to reach ground water, 
watercourse or sewage system, even in small quantities. 
 
Disposal of all waste should be in accordance with local regulations. 
 
 
ASSAY PROCEDURES 
 
For maintenance, please refer to the Vanadis Core Instrument Manual. 
 
 
1. Assay procedure with Vanadis Core instrument 
 
Please refer to the Vanadis Core Instrument Manual for details. 
 
The duration of the automated Vanadis Core protocol is approximately 22 hours for a run of 
84 samples. 
 
NOTE: One run contains 1-3 cfDNA Plates and a total of 36–84 samples. 
 
 
Before Vanadis Core run 
 
1. Bring the Reagent Cartridge from the freezer (-30 – -16 °C) to the refrigerator (+2–+8 °C) 

and let it thaw for at least 5 hours. The Reagent Cartridge is stable for up to three days 
when stored at +2–+8 °C protected from light. 
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2. Open the Reagent Cartridge carefully with the Vanadis Core Reagent Cartridge Opening 
Tool and add the Labeling Buffer tubes to the positions D2 and D3, as indicated in  
Figure 2 below. NOTE: Do not remove the reagents or the sealing on the tubes. In 
case strips fall out of the Reagent Cartridge, put them back according to the color coding 
in Figure 2 (colored tube in position 1). Do not use strips if they break. Take a new 
Reagent Cartridge instead. 

 
When putting the lid back, align the chamfered corners of the cartridge bottom and the 
lid. 
 

Figure 2 
 

 1 2 3 4 5 6 7 8 

A (green)         

B (red)         

C         

D (blue)  D2 D3      

E (black)         

F (white)         

 
 
3. Centrifuge the Reagent Cartridge at 1000 x g (± 50 x g) for 2 minutes immediately before 

loading. Use the provided Vanadis Core Reagent Cartridge Counter Balance (prod. no. 
4315-0010). 

 
4. Centrifuge each cfDNA Plate, obtained from the Vanadis Extract instrument (or from the 

refrigerator, if stored), at 1000 x g (± 50 x g) for 20 seconds. An empty cfDNA Plate can 
be used as a counter balance. 

 
 
Preparing steps 
 
Follow the on-screen instructions provided by the software user interface to populate the 
instrument deck with the required consumables. NOTE: Always close the cover of the 
instrument before proceeding to the next step in the software user interface. Do not manually 
eject or insert any carriers during loading or operation. 
 
1. All consumables (plates, tubes, reagents, etc.) are barcoded, so they must be placed at 

the position indicated by the software user interface in such a way that the instrument 
barcode scanner can read the barcodes. 
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2. Start by loading the items in the 4308-0010 Vanadis Core Consumable kit: 
 
- Scan the Imaging Medium Syringe and the Imaging Medium Container in the 

positions indicated by the software user interface. Remove the lid on the Imaging 
Medium Container prior to loading. Connect the Imaging Medium tubing and put the 
end into the Imaging Medium Container. Please refer to the Vanadis Core 
Instrument Manual for details on how to connect the tubing. Finally, scan the 
barcodes with the handheld barcode scanner. 

 
- When the instrument brings the carrier out, place the View Plate Support and the 

Blotting Membrane Plate onto the carrier. Place the View Plate Support with the 
mesh side facing up (see the picture below). 

 

 
 

- The instrument moves the View Plate Support from the carrier to the vacuum station 
and the Blotting Membrane Plate to the position next to the vacuum station. The 
carrier comes back out. 

 
3. Place the Assay Plate with the lid on the carrier. 
 
4. Remove the seal around the 3224-0010 Vanadis View Plate and the View Plate lid. 

Place the Vanadis View Plate with the lid onto the carrier. NOTE: Take care when 
transferring the plate between the instruments. Use the original package for this. 
Protect from dust and any other material to come into contact with the membrane. 

 
5. When the instrument brings the carrier out, provide the following: 

- An empty tip rack from the previous run to the tip waste position on the carrier. 
- A lid beneath the tip rack to collect the leaking Imaging Medium waste. This is to be 

placed in the interior level of the tip waste position. 
- The cfDNA Plate with the samples to be processed, obtained from the Vanadis 

Extract instrument (or from the refrigerator, if stored). 
- The Reagent Cartridge (with the added Labeling Buffer). 
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6. When the instrument brings the bulk reagent carrier out, place the bulk reagent troughs 
on the bulk reagent carrier. 

 
7. When the bulk reagent trough barcodes are read, the instrument shows tip rack maps 

of the 300 μL and 1000 μL tip racks and brings out the corresponding carrier. Check 
that the content of the tip racks corresponds exactly to the tip rack maps. NOTE: The 
instrument does not check the tip positions. Make sure that the tip rack maps strictly 
match the rack content. Check the content of all racks against the tip rack maps before 
proceeding. 

 
8. Place the 50 μL tip racks on their position. The software user interface indicates how 

many tips are needed for the assay and also calculates the number of tips present in 
the instrument, and if needed, based on your input. The tip racks can be stacked on top 
of each other. In the software user interface, provide the amount of racks stacked for 
each of the two positions. The tip rack map is only intended to show where the tips are 
located in the topmost rack. All racks underneath are considered full. NOTE: Do not 
stack a tip rack on top of a rack that is not full. 

 
9. Once the 50 μL tip racks are loaded, the assay is ready to be started. NOTE: Before 

starting the run, make sure that the loading tray is empty. 
 
 
Vanadis Core run 
 
Once the assay run is started, no more input or action is required until the end of the run. 
 
 
After Vanadis Core run 
 
NOTE: Discard the used tips located in the tip waste position on the carrier, do not 
reuse them. Before unloading, make sure that the loading tray is empty. 
 
The Vanadis View Plate can be stored in the Vanadis Core instrument or in its original 
package for up to 50 hours in the dark at +19–+25 °C. 
 
1. Unload the Vanadis Core instrument as instructed in the software user interface. 
 
2. Visually inspect the Vanadis View Plate from above and make sure that the Imaging 

Medium has been dispensed in all sample and 9 control wells and the membrane is 
transparent, not opaque. 

 
NOTE: The Imaging Medium is not fully set immediately after a Vanadis Core run. Do 
not turn the Vanadis View Plate upside down. 

 
3. Transfer the Vanadis View Plate to the Vanadis View instrument for imaging. 

 
NOTE: Take care when transferring the plate between the instruments. Use the 
original package for this and store the Vanadis View Plate in it for up to 50 hours 
in the dark at +19–+25 °C if not immediately moved to the Vanadis View 
instrument. 
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2. Assay procedure with Vanadis View instrument 
 
For detailed information, please refer to the Vanadis View Instrument Manual. 
 
The duration of the Vanadis View imaging depends on the number of samples and their 
composition. For an 84-sample plate the average imaging time is 18 hours (± 4 hours). 
 
1. Place the Vanadis View Plate on the Vanadis View instrument carrier as instructed in 

the software user interface and start the run after the instrument has completed its 
system check. 

 
2. After the run is complete, remove the Vanadis View Plate as instructed in the software 

user interface. 
 
The results can be viewed in the Vanadis System Software. For detailed information, please 
refer to the Vanadis View User Manual (System Software). 
 
 
PROCEDURAL NOTES 
 
1. A thorough understanding of this package insert, Vanadis Core Instrument Manual, 

Vanadis View User Manual (System Software), and Vanadis View Instrument Manual is 
necessary for the successful use of the Vanadis Core T21/T18/T13 Reagent Cartridge. 
The reagents supplied with this kit are intended for use as an integral unit. Do not use 
kit reagents after the expiry date printed on the kit label. 
 

2. If the cfDNA Plates from several cfDNA Extraction runs will be combined into one run 
on the Vanadis Core instrument, it is highly recommended to use the same lots of 
reagents in all of those cfDNA Extraction runs. 

 
3. Any deviation from the assay procedure may affect the results. 
 
4. Wear gloves when handling samples and consumables to avoid contaminating the 

samples with external DNA or DNases. 
 
5. Opening the Vanadis Core instrument doors while the run is on-going or manually 

inserting or ejecting any carriers will terminate the run and the samples in process will 
be lost. Leaving any objects on the Vanadis Core loading tray during the unloading 
process will also terminate the run if they obstruct the ejection of the carriers. 

 
6. The cleaning and maintenance of the system is described in detail in the Vanadis Core 

Instrument Manual. 
 
 
CALCULATION OF RESULTS 
 
The Vanadis System Software calculates ratios representing the relative amount of DNA 
from the different analyzed chromosomes. Risk and Z-score for trisomy 21, 18, and 13 can 
be calculated from the ratios using e.g. LifeCycle for Prenatal Screening version 7.0 or 
higher. 
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Based on the analytical performance studies and literature, the risk of trisomy 21, 18, and 
13 is determined using the Z-score cut-off values 3.5, 3.15, and 3.15 respectively and/or the 
risk cut-off of 1/100 [3] (all trisomies). The use of these cutoffs is recommended in cases 
where only one tube per patient is available for testing. 
 
Sampling two tubes from each patient is recommended since it can give increased overall 
screening performance by re-processing a second tube from borderline T18 results and 
assay failures (no-calls). This will decrease the effective failure rate and false positive rate. 
Borderline T18 results are defined as those having a z-score between 2.7 – 5.0 after first 
pass analysis. During second pass analysis of borderline T18 results, a single cutoff of 2.0 
is used for T18 classification. Apart from the difference in the cutoff value used during 
second pass analysis of T18 borderline samples, there are no other differences in how re-
run samples are processed, analyzed or quality controlled. LifeCycle for Prenatal Screening 
has functionality for identifying those borderline samples that should be re-processed with 
this option. 
 
In addition, assay failures (no-calls) may be processed again using a second tube if 
available. Note that depending on the underlying reason for the failure, some samples may 
not be able to resolve using a second tube. No-calls due to too high cfDNA concentrations 
are recommended to be reprocessed with a dilution of plasma from another tube from the 
same blood draw, as per the Sample dilution section of the 3220-0010 Vanadis Extract 
Reagent kit insert. The cut-offs below apply to the diluted samples as well. 
 
Results are reported as low or increased risk based on the selected approach in LifeCycle 
for Prenatal Screening. There are four possible options, based on customer preferences: 
 
1. Vanadis Core T21/T18/T13 Reagent Cartridge result only, using the default Z-score cut-

offs of 3.5 and 3.15 for T21 and T13 respectively, and a borderline re-run zone between 
2.7 - 5.0 for T18. This option requires two tubes to allow for re-processing. 

 
2. Vanadis Core T21/T18/T13 Reagent Cartridge result only, using the default Z-score cut-

offs of 3.5 for T21 and 3.15 for T13 and T18. 
 
3. Vanadis Core T21/T18/T13 Reagent Cartridge result and maternal age (adjusted for 

previous trisomic pregnancies) as prior risk, using a risk cut-off of 1/100 [3]. 
 
4. Vanadis Core T21/T18/T13 Reagent Cartridge result, maternal age and other 

information affecting prior risk (e.g. biomarker results and nuchal translucency (NT)), 
using a risk cut-off of 1/100 [3]. 

 
 
Quality control 
 
The controls are used to automatically validate the run acceptability based on a number of 
metrics, e.g. the concordance between the replicates. For detailed information, please refer 
to the Vanadis View User Manual (System Software). 
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The Vanadis Core T21/T18/T13 Reagent Cartridge contains 3 controls. 
 

Name Replicates Composition 

Control A 3 
DNA with a low concentration and  
a composition of a normal sample. 

Control B 3 
DNA with a high concentration and  
a composition of a normal sample. 

Control C 3 
DNA with a medium concentration and  
a composition of an aneuploid sample for chromosome 21. 

 
 
In addition to run acceptability quality control, there exist quality checks for individual 
samples. If one or more sample QC criteria are not met, the sample will be rejected and 
called “no-call”. 
 
 
LIMITATIONS OF THE PROCEDURE 
 
As with all screening tests, a definite clinical judgment should not be based on the results of 
any single test, but should be made by the physician after all clinical and laboratory findings 
have been evaluated. National or local prenatal screening guidelines should be followed 
whenever applicable. Wallac Oy is not responsible for the clinical decisions that are taken. 
 
The risk values produced by the LifeCycle for Prenatal Screening software are a guide for 
the physicians to assess the risk of fetal disorders. The interpretation should be analyzed 
by a physician in conjunction with all other factors judged relevant. Wallac Oy is not 
responsible for the individual risks calculated by any other programs. 
 
The assay is based on analyses of cell-free DNA originating from the placenta. The call rate 
and performance of the assay may be decreased by conditions that reduce the amount or 
affect the nature of the placental cfDNA, affect the maternal cfDNA or the relative amounts 
of the maternal and placental cfDNA, including but not limited to: intrauterine fetal demise, 
mosaicism in the placenta, maternal mosaicism, a partial trisomy, translocations, vanishing 
twins, maternal organ transplant, or maternal surgical procedure. Therefore, caution should 
be taken when interpreting results when conditions affecting the placental or maternal cfDNA 
are known to be present since the probability of classifying a high risk or a low risk pregnancy 
correctly can be decreased. 
 
For twin pregnancies, there is limited clinical evidence of the sensitivity and specificity of the 
assay. 
 
Diluting or otherwise manipulating the cfDNA samples in the cfDNA Plate can result in a 
failed assay run. 
 
In case of a no-call result or failed assay run, a new fresh sample or a stored frozen plasma 
sample is needed for retesting. 
 
The test is not intended for use for pregnant women with cancer or chromosomal 
abnormalities in chromosomes 21, 18, or 13. 
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The test is not intended to be used as a diagnostic test. 
 
The test is not intended for screening for risk of polyploidy, e.g. triploidy. 
 
The test is intended to be performed on samples from a pregnancy population with a trisomy 
prevalence of at most 1/30. Test performance may be reduced if more than 15 % of samples 
in a single run are trisomy positive. 
 
The test is intended to be performed on samples from different patients. Test performance 
will be reduced if multiple samples from the same patient or pooled samples from multiple 
patients are used in a single run. 
 
NOTE: The test can optionally be used to determine fetal sex. However, as the fetal sex 
determination test option does not have a medical purpose, it does not meet the definition 
of an IVD device. Addition of male blood donor samples, e.g. to reach the minimum number 
of samples, will reduce the performance of the fetal sex determination. 
 
Please also refer to the section PROCEDURAL NOTES. 
 
 
CLINICAL STUDY 
 
An externally conducted clinical study using retrospectively collected plasma samples with 
known outcome confirmed by invasive test results or newborn physical exam results was 
performed. A total of 751 samples were analyzed, of which 744 were from singleton 
pregnancies and 7 were from twin pregnancies. In total, 80 samples were confirmed positive 
for T21 condition. Four of the T21 positive cases were from twin pregnancies with an affected 
fetus. 
 
Of the total 751 samples assayed, five unaffected samples were rejected by sample QC 
assessment and therefore not included in data analysis. Vanadis results were compared to 
the clinical reference outcomes for the remaining 746 results. 
 
Results were evaluated with LifeCycle for Prenatal Screening v7.3. Screening performance 
was determined by classifying the samples as increased risk and low risk for trisomy 21 
using predetermined cut-offs. LifeCycle for Prenatal Screening risk calculations were 
performed in three ways:  
 
1. Vanadis Core T21/T18/T13 Reagent Cartridge result only, using a Z-score cut-off of 3.5. 
 
2. Vanadis Core T21/T18/T13 Reagent Cartridge result and maternal age (adjusted for 

previous trisomic pregnancies) as prior risk, using a risk cut-off of 1/100. 
 
3. Vanadis Core T21/T18/T13 Reagent Cartridge result, maternal age and other 

information affecting prior risk (e.g. biomarker results and nuchal translucency (NT)), 
using a risk cut-off of 1/100. 

 
Maternal age information was available for the full set of samples analyzed. Biomarker and 
NT results were only available for a subset of the samples (58 T21 positive and 
359 unaffected samples). Evaluation of results including maternal age, biomarker, and NT 
results was therefore only performed on the subset of 417 samples for which this information 
was available. 
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Sample characteristics1 
 
Information on the samples analyzed in the study is summarized in tables 1-4. 
 
Table 1. Singleton and twin pregnancies 
 

Specimen type N Singleton (%) Twin (%) 

Confirmed T21 Positive 80 76 (95.0) 4 (5.0) 

Confirmed Negative 666 663 (99.5) 3 (0.5) 

Total 746 739 (99.1) 7 (0.9) 
 
 
Table 2. Maternal age at the time of sample collection (years) 
 

Specimen type N Mean Median IQR* Min Max 
No. 

missing

Confirmed T21 Positive 80 37.4 38.0 34.0 - 41.1 28.4 45.0 0 

Confirmed Negative 666 38.0 38.3 35.0 - 41.7 23.9 50.0 0 

Total 746 37.9 38.2 35.0 - 41.7 23.9 50.0 0 
 
* Interquartile range 
 
 
Table 3. Maternal weight at the time of sample collection (kg) 
 

Specimen type N Mean Median IQR Min Max 
No. 

missing

Confirmed T21 Positive 80 63 61 55 - 67 43 136 3 

Confirmed Negative 666 65 63 56 - 71 42 143 11 

Total 746 65 62 55 - 70 42 143 14 
 
 
Table 4. Gestational age at the time of sample collection (days) 
 

Specimen type N Mean Median IQR Min Max 
No. 

missing

Confirmed T21 Positive 80 106 104 97 - 112 83 157 0 

Confirmed Negative 666 108 103 95 - 114 71 249 0 

Total 746 108 103 95 - 114 71 249 0 
 
 
  

 
1 Study performed for Wallac Oy, Turku, Finland. 
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Clinical performance characteristics2 
 
All trisomy 21 affected samples were correctly classified as such using all three evaluation 
methods described above. Of the unaffected samples, none was classified as T21 positive 
using Vanadis results only (Table 5). Three unaffected samples were classified as positive 
for T21 if including prior risk. One unaffected sample was classified as T21 positive if 
including maternal age, biomarker, and NT results in the risk calculation. Sensitivity and 
Specificity of the Vanadis Core T21/T18/T13 Reagent Cartridge using the three evaluation 
methods are summarized in table 6. The specificity results including prior risk were as 
expected since majority of the samples were collected from pregnant women at high-risk of 
carrying affected fetus. 
 
Table 5. Trisomy 21 results evaluated using Vanadis Core T21/T18/T13 Reagent Cartridge 
results only. 
 

Vanadis Core T21/T18/T13 
Reagent Cartridge –  

Trisomy 21 

Clinical reference outcome 

Trisomy 21 Unaffected Total 

Increased risk 80 0 80 

Low risk 0 666 666 

Total 80 666 746 

 
 
Table 6. Sensitivity and Specificity evaluated using Vanadis Core T21/T18/T13 Reagent 
Cartridge results only and in combination with prior risk, biomarkers, and NT. 
 

Risk calculation 
- Trisomy 21 Sensitivity (95 % CI*) Specificity (95 % CI*) 

Vanadis Core T21/T18/T13 
Reagent Cartridge result 

100 % (80/80) 

(95.5 % - 100 %) 
100 % (666/666) 

(99.4 % - 100 %) 

Vanadis Core T21/T18/T13 
Reagent Cartridge result and 
prior risk 

100 % (80/80) 

(95.5 % - 100 %) 
99.5 % (663/666) 

(98.7 % - 99.9 %) 

Vanadis Core T21/T18/T13 
Reagent Cartridge result, prior 
risk, and biomarkers and NT 

100 % (58/58) 

(93.8 % - 100 %) 
99.7 % (358/359) 

(98.5 % - 100 %) 

 
* 95% Confidence interval calculated with Clopper-Pearson method. 
 
 
  

 
2 Study performed for Wallac Oy, Turku, Finland. 
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Performance of the Vanadis Core T21/T18/T13 Reagent Cartridge for Trisomy 13  
and 183 
 
Due to the low incidence of T13 and T18 cases in the externally conducted clinical study 
described above, the sensitivity of the assay for T13 and T18 was determined by including 
data from two additional studies. The T13 and T18 cases in the added studies were 
characterized by karyotyping from amniocentesis and/or chorionic villi sampling. 
 
The three studies were conducted testing a total of 1159 clinical samples. Of the samples 
tested, 70 were excluded from analysis due to missing karyotype information (35), multiple 
pregnancies (20), other chromosomal abnormalities (11), sample mix-ups and inconsistent 
reference outcome (4). Of the remaining 1089 samples, 11 were rejected by the assay’s 
sample QC assessment and therefore not included in the analysis. The observed no-call 
rate for the three studies combined was 1.0%. The total number of samples included in the 
analysis is 1078. 
 
Study 1, the same study already described for T21, included 3 T13 and 9 T18 samples. The 
samples were retrospectively collected plasma samples from singleton pregnancy with 
known outcome confirmed by cytogenetic analysis or newborn physical exam results. The 
675 samples were comprised of 3 T13, 9 T18 confirmed positive samples, and 
663 unaffected samples. 
 
Study 2 consisted of 237 prospectively collected samples with 21 samples excluded from 
the analysis due to the previously described reasons. 206 of the 216 samples were blinded 
samples collected from high risk women undergoing invasive testing. In addition, an 
additional 3 confirmed positive T13 cases and 7 confirmed positive T18 cases were included 
in the study. In total, the study was comprised of 5 T13 cases, 11 T18 cases, and 
200 unaffected cases. The study was performed internally in January 2018 using the 
automated workflow. 
 
Study 3 consisted of 208 samples collected from high risk women undergoing invasive 
testing, enriched for positive cases by FTS, NIPT and ultrasound findings; 20 were excluded 
from the analysis due to the previously described reasons. The 187 samples were 
comprised of 2 T13 cases, 15 T18 cases, and 170 unaffected samples. The study was 
performed internally in November 2017 using the automated workflow. 
 
A meta-analysis was performed using the data from these three studies. The results 
(Table 7) demonstrate that 32/35 T18 cases and 10/10 T13 cases were correctly identified 
by the Vanadis Core T21/T18/T13 Reagent Cartridge. The observed Sensitivity and 
Specificity of the Vanadis Core T21/T18/T13 Reagent Cartridge from the three studies are 
shown in Table 8. 
 
  

 
3 Study 1 performed for Wallac Oy, Turku, Finland. 
  Studies 2 and 3 performed at Vanadis Diagnostics, PerkinElmer Company, Sollentuna, Sweden. 
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Table 7. Cross-tabulation of the Vanadis Core T21/T18/T13 Reagent Cartridge results 
from studies 1–3. 
 

Reference outcome 
Vanadis Core T21/T18/T13 Reagent Cartridge 

results 

All studies N T13 T18 Unaffected 

T13 10 10 0 0 

T18 35 0 32 3 

Unaffected 1033 1 2 1030 

 
 
Table 8. Sensitivity and Specificity of the Vanadis Core T21/T18/T13 Reagent Cartridge. 
 

Condition Sensitivity (95 % CI*) Specificity (95 % CI*) 

T13 
100% (10/10) 

(69.2% - 100.0%) 

99.9% (1032/1033) 

(99.5% - 100.0%) 

T18 
91.4% (32/35) 

(76.9% - 98.2%) 

99.8% (1031/1033) 

(99.3% - 100%) 

 
 
ANALYTICAL PERFORMANCE CHARACTERISTICS4 
 
Repeatability and Reproducibility 
 
Two studies were performed to assess the repeatability and reproducibility of the Vanadis 
Core T21/T18/T13 Reagent Cartridge. 
 

 The repeatability study consisted of 10 runs over 37 days using one reagent lot and 
one instrument system. 

 The reproducibility study consisted of 18 runs over 30 days using three reagent lots 
and three instrument systems. 

 
The study samples consisted of three plasma pools created by combining plasma samples 
from pregnant women: 
 

 A trisomy 21 plasma pool with fetal karyotype 47,XY,+21 
 An euploid plasma pool with fetal karyotype 46,XX 
 An euploid plasma pool with fetal karyotype 46,XY 

 
Two replicates of the trisomy 21 pool and five replicates each of the euploid pools were 
included in each run. 
 
A normalized chromosome score (Z-score) for each sample and trisomy class was 
calculated, describing the distance of the measured normalized chromosome ratio for the 
sample from the mean normalized chromosome ratio of samples in the same run, expressed 

 
4 Study performed at Vanadis Diagnostics, PerkinElmer Company, Sollentuna, Sweden. 
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as a number of standard deviations. Samples with Z-scores above the cut-off were classified 
as positive for the trisomy in question. 
 
Three results from the 46,XY and one result from the 46,XX pools were classified as no-
calls. These four results were generated using different instrument systems and different kit 
lots, and there was thus no evidence of non-reproducibility with respect to call rate. 
 
There was 100% agreement of the 308 samples called, with 52/52 for T21, and 256/256 
unaffected samples. There was also 100% agreement for sex classification. 
 
Table 9. Repeatability and Reproducibility of the Vanadis Core T21/T18/T13 Reagent 
Cartridge for trisomy screening. A pre-determined cut-off of 3.5 was used for classification 
of T21. 
 

Sample type 

Vanadis Core T21/T18/T13 Reagent Cartridge 
Verification results - pools 

Trisomy classification results 

Sample pool 
Number of 
replicates 

Unaffected T21 No-Call 

47,XY,+21 52 0 52 0 

46,XX 130 129 0 1 

46,XY 130 127 0 3 

 
 
Table 10. Reproducibility of the Vanadis Core T21/T18/T13 Reagent Cartridge for fetal sex 
classification. 
 

Sample type 

Vanadis Core T21/T18/T13 Reagent Cartridge 
Verification results - pools 

Sex classification results 

Sample pool 
Number of 
replicates 

Female Male Undetermined*

47,XY,+21 52 0 52 0 

46,XX 130 129 0 1 

46,XY 130 0 127 3 

 
* Due to samples being classified as no-calls. 
 
 
Interfering substances 
 
The effect of six potentially interfering substances on the performance of the Vanadis Core 
T21/T18/T13 Reagent Cartridge screening performance was assessed. Each substance 
was spiked into plasma pools to reach the concentration listed in table 9, in accordance with 
CLSI document EP07-A2 [3]. Eight replicates with potentially interfering substance and eight 
replicates of control samples were used for each substance. None of the substances was 
found to interfere with the performance of the assay. 
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Table 11. Substances tested for interference. 
 

Tested substance 
Added concentration of tested substance 
(in plasma) 

EDTA 3.4 µmol/L 

Unconjugated Bilirubin 20 mg/dL 

Conjugated Bilirubin 33 mg/dL 

Human Serum Albumin 120 g/L 

Triglycerides 3 g/dL 

Hemoglobin 5 g/L 
 
 
WARRANTY 
 
The performance data presented here were obtained using the assay procedure indicated. 
Any change or modification of the procedure not recommended by the manufacturer may 
affect the results, in which event Wallac Oy and its affiliates disclaim all warranties 
expressed, implied or statutory including the implied warranty of merchantability and fitness 
for use. 
 
Wallac Oy, its affiliates and its authorized distributors, in such event, shall not be liable for 
damages indirect or consequential. 
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