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I. PRINCIPLE
The assay principle combines a one-step immunoassay sandwich method with a final

fluorescent detection (ELFA).

The Solid Phase Receptacle (SPR®) serves as the solid phase as well as the pipetting device.

Reagents for the assay are ready-to-use and pre-dispensed in the sealed reagent strips.

All of the assay steps are performed automatically in the instrument. The sample is transferredinto the wells containing anti-procalcitonin antibodies labeled with alkaline phosphate(conjugate). The sample/conjugate mixture is cycled in and out of the SPR several times. Thisoperation enables the antigen to find with the immunoglobulins fixed to the interior walls of theSPR and the conjugate to form a sandwich. Unbound compounds are eliminated during washing steps.

Two detection steps are performed successively. During each step, the substrate (4-Methylumbelliferyl phosphate) is cycled in and out of the SPR. The conjugate enzyme catalyzes thehydrolysis of this substrate into a fluorescent product (4-Methyl-umbelliferone) the fluorescenceof which is measured at 40 nm. The intensity of the fluorescence is proportional to theconcentration of antigen present in the sample.

At the end of the assay, results are automatically calculated by the instrument in relation to twocalibration curves corresponding to the two detection steps. A fluorescence threshold valuedetermines the calibration curve to be used for each sample. The results are then printed out.

II. CLINICAL SIGNIFICANCE

VIDAS® 3 BRAHAMS PCT is an automated test for use on the VIDAS instruments for the

determination of human procalcitonin in human serum or plasma (lithium heparinate) using theELFA (Enzyme-Linked Fluorescent Assay) technique.
 The VIDAS BRAHMS PCT is intended for use in conjunction with other laboratory findings and clinical assessments to aid in the risk assessment of critically ill patients on their first day of ICU admission for progression to severe sepsis and septic shock. 

 The VIDAS BRAHMS PCT is also intended for use to determine the change in PCT level over time as an aid in assessing the cumulative 28-day risk of all-cause mortality in conjunction with other laboratory findings and clinical assessments for patients diagnosed with severe sepsis or septic shock in the ICU or when obtained in the emergency department or other medical wards prior to ICU admission.
Procalcitonin (PCT) is the prohormone of calcitonin. Whereas calcitonin is only produced in the C cells of the thyroid gland as a result of hormonal stimulus, PCT is secreted by different types of cells from numerous organs in response to proinflammatory stimulation, particularly bacterial stimulation (1). Depending on the clinical background, a PCTconcentration above 0.1 ng/mL can indicate clinically relevant bacterial infection, requiring antibiotic treatment (2). At a PCT concentration > 0.5 ng/mL, a patient should be considered at risk of developing severe sepsis or septic shock (3,4).

Sepsis is an excessive reaction of the immune system and coagulation system to an infection

(5). The diagnosis and monitoring of infected patients are major problems for physicians. It

has been proved that PCT levels increase precociously, specifically in patients with a bacterial

infection. For laboratory diagnosis, PCT is therefore an important marker enabling specific

differentiation between a bacterial infection and other causes of inflammatory reactions (2).

Moreover, the resorption of the septic infection is accompanied by a decrease in the PCT

concentration which returns to normal with a half-life of 24 hours. (6,7)

In certain situations (newborns, polytrauma, burns, major surgery, prolonged or severe

cariogenic shock, etc.) PCT elevation may be independent of any infectious aggression. The

return to normal values is usually rapid. Viral infections, allergies, autoimmune diseases and

graft rejection do not lead to significant increase in PCT (8).

A localized bacterial infection can lead to a moderate increase in PCT levels (2,9).

The evaluation of VIDAS® 3 BRAHMS PCT assay results must always be performed taking into

consideration the patient’s history and the results of any other tests performed.

If discrepancies are found between the laboratory findings and the clinical signs, additional testsshould be performed.

III. SPECIMEN
Order code: PROCLT

Specimen type and collection:
Preferred specimen: 1mL plasma from green top, lithium heparin container.  Also acceptable are the mint green lithium sodium SS tubes.

Rejection criteria: Since EDTA causes a decrease in the values measured, plasma

collected on EDTA should not be used (to test).

Acceptable: 1mL. serum from SST will be accepted from UnityPoint Proctor (source

facility number 0027).
*Once a specimen is drawn in a specific type of tube all follow up testing must be performed on the same type of tube.
Sample preparation:
- Samples containing suspended fibrin particles or erythrocyte stroma should be

centrifuged before testing.

-Frozen-stored samples: after thawing, all these samples must be clarified by

centrifuging.

Sample stability:
Ambient stability up to 4 hours. Plasma samples separated from the red cells can be

stored at 2-8°C for up to 48 hours; if longer storage is required, freeze at -25±6°C. Six month

storage of frozen samples does not affect the quality of results. Three freeze/thaw cycles were validated.

Sample-related interference’s

None of the following factors have been found to significantly influence this assay:

- Hemolysis (after spiking samples with hemoglobin; up to 347 μmol/L),

- Lipemia (after spiking samples with lipids: up to 30 g/L equivalent in triglycerides),

- Bilirubinemia (after spiking samples with bilirubin; up to 574 μmol/L)

However, it is recommended not to use samples which appear to be hemolyzed,

lipemic or icteric and, if possible, to collect a new sample.
IV. REAGENTS

A.  Reagents and materials provided include:
1. PCT Reagent Strips
2. PCT SPRs
3. PCT Calibrators (S1 and S2)
4. PCT Kit Controls (C1 and C2)

 All reagents should be stored at 2-8° until time of use. 
Note: Do not freeze the reagent kit. Some reagents may cause eye irritation. Please refer to the SDS sheet and package insert for more information. 
B.  Reagent Preparation and Storage

1.  PCT Calibrator- Reconstitute with 2 ml reagent grade Nerl water.  Wait 5-10 minutes and then mix. After reconstitution, the calibrator is stable for 8 hours at 2-8° or until the expiration date of the kit at -25± 6° C.    5 freeze/thaw cycles are possible.  May be aliquoted and frozen in 250µl increments.
2. PCT Controls-Reconstitute with 2 ml reagent grade Nerl water.  Wait 5-10 minutes and then mix. After reconstitution, the calibrator is stable for 8 hours at 2-8° or until the expiration date of the kit at -25± 6° C.    5 freeze/thaw cycles are possible. May be aliquoted and frozen in 250µl increments.

V. INSTRUMENTATION/EQUIPMENT

Vidas® 3 analyzer 


Pipette with disposable tips to dispense 200µl


Powderless, disposable gloves


Dilution cups


Pipette tips specifically for the Vidas® 3


Package insert



VI.  CALIBRATION

Calibration, using the two calibrators provided in the kit, must be performed each time a

new lot of reagents is opened, after the master lot data (MLE card) has been entered,

and then every 28 days. This operation provides instrument-specific calibration curves

and compensates for possible minor variation in assay signal throughout the shelf-life of

the kit. The calibrators, identified by S1 and S2, must be tested in duplicate (see VIDAS® 3

Operator’s Manual)  in the same run. The calibration values must be within the set RFV

(Relative Fluorescence Value).  If this is not the case, recalibrate using S1 and S2. 

Before each new lot of reagents is used, specifications (or factory master calibration

curve data) must be entered into the instrument (VIDAS or mini VIDAS)

using the master lot entry (MLE).  If this operation is not performed before initiating the test, the instrument will not be able to print results. The master lot data need only be entered once for each lot. See the online user’s manual or quick start guide on how to enter the master lot information and to perform the calibration.
VII.  QUALITY CONTROL

     Two controls are included in each VIDAS BRAHSMS PCT kit. These controls must be

     performed immediately after opening a new kit to ensure that reagent performance has

     not been altered. Each calibration must also be checked using these controls. The

     instrument will only be able to check these controls values if they are identified by C1

and C2.   Mix the calibrators and/or controls using a vortex-type mixer, prior to running.  When finished, make aliquots of 250µl and freeze. You will need 200µl for testing.
     Results cannot be validated if the control values deviate from the expected values.          

     Samples tested in the same run must be re-assayed.

     NOTE: It is the responsibility of the user to perform Quality Control in accordance with any local applications. The expected values for the controls and calibrators are printed on the MLE card.  If the result from testing the controls and calibrators do not meet these specifications, do not report patient results.  All QC not in range, must be documented on the Vidas 3 problem log.
     Limitations of the Method

     Interference may be encountered with certain samples containing antibodies

     directed against reagent components. For this reason, assay results should be

     interpreted taking into consideration the patient’s history and the results of any other

     tests performed.

VIII.  PROCEDURE

A. Remove one PCT strip and one PCT SPR from the refrigerator for each sample, control or calibrator to be tested. Make sure the storage pouch has been carefully resealed after the required SPRs have been removed.
B. Refer to the on board Vidas 3 user’s manual or the Quick guide (located in the drawer below the analyzer) for basic loading and unloading of all reagents, controls, calibrators, and patient samples.  NOTE: Please note that the specimens can be pipetted either manually (min. of 200µl) or automatically (if ≥ 1 ml of specimen). Before pipetting, ensure that samples, calibrators and controls are free of bubbles.  
C. Follow specimen loading screen for the correct placement of PCT strips, PCT SPR’s, and patient samples needed for testing.  You will not be able to run any tests without the SPR’s.  Check to make sure the color labels with the assay code on the SPR’s and the reagent strips match.
D.  Initiate the assay immediately.  All of the assay steps are performed automatically by the instrument.  The assay will be completed in 20 minutes.  After the assay is completed, remove the SPR’s and strips from the instrument.
E. Dispose of the used SPR’s and strips into an appropriate biohazard trash receptacle.
IX.  REPORTING RESULTS
Once the assay is completed, results are analyzed automatically by the computer using two calibration curves, which are stored by the instrument; the concentrations are expressed ng/mL.

Results that are below 0.05 ng/m should be reported as <0.05 and results over 180
should be reported as >180 .

Specimens with procalcitonin concentrations greater than 180 ng/mL should be

retested after dilution by 1/10. Use normal reference plasma that is kept in the storage

 room coagulation freezer for the diluents.  Thaw the normal Reference plasma and

 dilute the patient specimen.

 The dilution should be as follows:

 1 volume of sample + 9 volumes of Normal Reference Plasma.

Examples: 100uL patient sample + 900uL PCT negative sample

 

50uL patient sample + 450uL PCT negative sample



25uL patient sample + 225uL PCT negative sample

1.  Range of Expected Values: < 0.05 ng/mL

 In agreement with the literature (3,4), the results obtained with VIDAS BRAHMS PCT

during a study performed on patients admitted to intensive care units are as follows: 
- A concentration < 0.5 ng/mL represents a low risk of severe sepsis and/or septic

shock.

- A concentration within 0.50-2.00ng/mL represents a moderate risk for progression to

severe systemic infection.

- A concentration > 2 ng/mL represents a high risk of severe sepsis and/or septic

shock.

Nevertheless, concentrations < 0.5 ng/mL do not exclude an infection, on account of

localized infections (without systemic signs) which can be associated with such low

concentrations, or a systemic infection in its initial stages (< 6 hours). Furthermore,

increased procalcitonin can occur without infection. PCT concentrations between 0.5

and 2.0 ng/mL should be interpreted taking into account the patient’s history. It is

recommended to retest PCT within 6-24 hours if any concentrations < 2 ng/mL are

obtained.
2. Change of PCT over time

Data (refer to “Clinical performance” section of package insert) support the uses of PCT determinations from the day severe sepsis or septic shock is first diagnosed (Day 0) or the day thereafter (Day 1) and the fourth day after diagnosis (Day 4) for the classification of patients into higher and lower risk for mortality within 28 days according to the workflow below:

Patient diagnosed with “severe sepsis” or “septic shock”

⬇
	ΔPCT(%):

Change of PCT levels. Over the first 4 days


⬇
ΔPCT > 80%






Δ≤80%



⬇






      ⬇

Test negative:







 Test positive:
Lower mortality risk






 Higher mortality risk

ΔPCT ≤80%   A decrease of PCT levels below or equal to 80% defines a positive ΔPCT result representing a higher risk for 28 –day all-cause mortality of patients diagnosed with severe sepsis or septic shock.
ΔPCT >80%  A decrease of PCT levels of more than 80% defines a negative ΔPCT result representing a lower risk for  28-day all-cause mortality  of patients diagnosed with severe sepsis or septic shock.

ΔPCT Calculation

In order to calculate the ΔPCT, use the following calculation.

ΔPCT=    PCT (day 0)-PCT (day4)   X100
                            PCT (day 0)
If day 0 result is not available, Day 1 result may be used.

If more than one PCT value is available on Day 0 (or Day 1, enter the highest value.

If more than one PCT value is available on day 4, enter the most recent value.

Measurement range

AMR of the Vidas 3 for PCT testing is:  <0.05-180 ng/ml
Detection Limits

The analytical detection limit, defined as the smallest concentration of procalcitonin

which is significantly different from the zero concentration with a probability of 95%, is

less than 0.05 ng/mL.

The PCT concentration measured with a 20% inter-lot (4 lots) coefficient of variation

(functional detection limit) is 0.09 ng/mL.

Hook effect

No hook effect was found up to procalcitonin concentrations of 2,600 ng/mL.
Normal Values

A study was performed using the VIDAS B·R·A·H·A·M·S PCT test on serum samples

from apparently healthy male (N=98) and female (N=102) subjects. The normal values

corresponding to the 95th and 99th percentiles were respectively found at < 0.05 ng/mL

and 0.09 ng/mL.

As no international standard is available. VIDAS B·R·A·H·M·S PCT is calibrated against

an internal panel of human sera with known procalcitonin concentrations. In case of

patient follow-up, it is recommended to use the same PCT assay technique.

Limitations of Assay

Interference may be encountered with certain samples containing antibodies directed against reagent components. For this reason, Interpretation of test results should be made taking into consideration the patient’shistory, and the results of any other tests performed.

X. PROCEDURAL NOTES/PROBLEM-SOLVING TIPS
Warnings and Precautions

- For in Vitro diagnostic use only.

- For professional use only.

- This kit contains products of animal origin. Certified knowledge of the origin and/or

sanitary state of the animals does not totally guarantee the absence of transmissible

pathogenic agents. It is therefore recommended that these products be treated as

potentially infectious and handled observing the usual safety precautions (do not

ingest or inhale).

- Do not use the SPRs if the pouch is pierced.

- Do not use visibly deteriorated STRs (damaged foil or plastic).

- Do not use reagents after the expiration date indicated on the label.

- Do not mix reagents (or disposables) from different lots.

- Kit reagents contain sodium azide, which can react with lead or copper plumbing to

form explosive metal azides. If any liquid containing azide is disposed of in the

plumbing system, drains should be flushed with water to avoid build-up.

- Use powderless gloves, as powder has been reported to cause false results for

certain enzyme immunoassay tests.

- The substrate in well 10 contains an irritant agent (diethanolamine). Refer to the

risk phrase “R” and the precaution “S” above.

- Spills should be wiped up thoroughly after treatment with liquid detergent and a

solution of household bleach containing at least 0.5% sodium hypochlorite. See the

Operator’s Manual for cleaning spills on or in the instrument. Do not autoclave

solutions containing bleach.

-All reagents must be kept at 2-8° and removed as needed.

- The VIDAS and mini VIDAS instruments should be regularly cleaned and

decontaminated (see the Operator’s Manual).

XI.   REFERENCES

VIDAS ® B•R•A•H•M•S  package insert.  Refer to insert for the complete details of the procedure, references, and performance of the product.

MMCI Laboratory is a CAP accredited facility, as of 7/1/11 the responsibility of new and/or substantially revised policies and procedures will be restricted the Laboratory Director whose name appears on the CLIA certificate, whose signature appears below. The biennial review will be completed by the Administrative Director. 
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