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PRINCIPLE
  Test code is PRST
                        Protein S is a plasma vitamin K-dependent protein.  Protein S is synthesized in the      

                        liver as an inactive precursor.  The active form is obtained after carboxylation of 

                        glutamic residues by a vitamin K-dependent carboxylase.  Protein S has an 

                        essential anticoagulant function.  It acts as the cofactor of activated protein C,   

                        with which it appears to form a stoichiometric complex.  This complex binds 

                        strongly to phospholipid surfaces and thus regulates the coagulation process, 

                        inhibiting thrombin-stimulated factors V and VIII.  

                        Protein S greatly enhances the anticoagulant function of activated protein C, 

                        probably by increasing protein C affinity for phospholipid membranes.

The biochemistry of protein S appears to be quite complex by the fact that it forms a dynamic equilibrium with the protein C 4b – binding protein (C4b – BP).  In physiologic conditions, an equilibrium is reached, in which two different forms of protein S exist:

· The free protein S form which acts as the cofactor of activated protein C, represents about 40 % of total protein S

· The high molecular weight C 4b – BP bound protein S form which exhibits no activity as a cofactor of activated protein C, represents about 60 % of total protein S

The congenital deficiencies of protein S are classified into three types:

· Type 1 deficiencies correspond to reduced antigen levels of both total and free protein S

· Type 2 deficiencies are characterized by a reduced protein S activity but with normal antigen levels of both total and free protein S

· Type 3 deficiencies are defined by a reduced antigen level and activity of free protein S but the antigen level of total protein S remains normal

Acquired free protein S deficiencies can be found in several clinical states

· Inflammatory syndromes due to the increase of  C 4b – BP

· Hepatic disorders

· Nephritic syndrome

· Oral anticoagulants

· L - asparaginase 

TEST PRINCIPLE

This is an immuno-turbidimetric, antigenic assay for Total Protein S.  The assay

is based on the change in turbidity of a microparticle suspension that is measured by photometry.  A suspension of latex microparticles covalently bonded to monoclonal antibodies specific for Total protein S is mixed with the test plasma.  An antigen-antibody reaction takes place leading to an agglutination which induces an increase in turbidity.  This increase is reflected by an increase in absorbance.  The increase in absorbance is a function of the Total protein S level present in the test sample.

SPECIMEN

1. Citrated blood 9:1 (blood to anticoagulant) 3.2% sodium citrate; blue-top vacutainer.

2. Centrifugation:  20 minutes at 3000 (1500 g); freeze plasma in aliquots per established protocol
3. Plasma storage:
 6 months at -70 ºC.  Frozen plasmas should be rapidly thawed only once at 37 ºC for 5 minutes.

4. Unacceptable specimens: Samples that are QNS, clotted, or collected in any other anticoagulant. 

REAGENTS AND EQUIPMENT

Centrifuge





Pipettes




STA®- Owren-Koller Buffer (Cat. No. 00360)

Pipette tips



STA® - Liatest® Control Ⓝ+Ⓟ (Cat. No. 00526)
Plastic test tubes


NERL reagent-grade water

Reagents:

1. Reagent 1:  Suspension of microlatex particles coated with rabbit anti-human total protein S antibodies.
Transfer the contents of TWO (2) vials of Reagent 1 into one vial of buffer and invert gently to mix.
** Note that this is different from the directions on the product insert**
Allow mixture to stand at room temperature for 15 minutes, then swirl gently before placing onto STN2 as follows: 

PS-LATEX
DIL PS LATEX 
6mL
24hrs
lot# as on vial

2. Reagent 2:  Hepes Buffer ready to use. Place on STN2 as follows:
PS-BUFF
PS BUFFER

4mL
24hrs
lot# as on vial
3. Unicalibrator:  Reconstitute with 1.0 mL of NERL water, swirl gently to mix; allow to stand at room temperature 30 minutes, then swirl again before placing onto the STA.

4. System control N (CONT N) and P (CONT ABN): Reconstitute each vial with 1.0 mL of NERL water, swirl gently to mix; allow to stand at room temperature for 30 minutes, then swirl again before placing onto STN2 as follows:



CONT N
CONT N
1mL
8hrs
lot# as on vial



CONT AB
CONT AB
1mL
8hrs
lot# as on vial
(Assay values for Cont N and Cont AB will be as listed on the System Control N and P assay sheet for the STAclot Protein S assay)
CALIBRATION—if needed
1.  
Assay should be calibrated a minimum of every 6 months, as well as with each new lot number of reagents of each lot, or when persistent problems with controls occur.

2.   
The assay value for the Protein S total antigen (TPS-LIA) has been determined to be the same as the assay value provided on the assay sheet for the Protein S functional assay.
3.  
The calibration curve will be validated for the lot being used once the two Protein S controls (CONT N and CONT AB) have been run.  If the validation controls are outside the assayed range, The STA®/STA® Compact will not run patient samples.

4.   
Examine calibration curve on screen:  Through the MAIN MENU under CALIB/CONTROL select CALIBRATION.   Move the cursor to TPS-LIA and enter. Curve will appear on STA®/STA - Compact® screen.


5.   
Print calibration curve: While examining the curve on the 


STA®/STA - Compact® screen, press ESC key for options.  Select print 


Option, Select Execute then press Enter (.     The curve will print along with the information on all reagents and control lot numbers.  Also included are control results and ranges.

QUALITY CONTROL

1.   
STA® System Control N and P: after the reconstitution period, request the sample drawer to open through the MAIN MENU


under LOADING and bar code the controls.  Place the controls in the product drawer as CONT N and CONT AB as described above.
2.   
QC will be run when the patient samples have been loaded.  The QC can also be ordered manually before loading the patient samples.

3.   
All control ranges are monitored automatically by the STA®/STA - Compact®.  If any controls are outside the + 2 SD range, the STA®/STA - Compact® will audibly and visually alarm the operator.  Otherwise, the results can be found in the individual QC files. Controls results are automatically filed in the instrument’s QC file.  All results for a 24 hour period will be 
reduced to a “mean” value at midnight.  This mean value isused in the statistical data and is plotted on the Levy-Jennings chart as a daily mean.

PROCEDURE

1.
Refer to the START-UP procedure for the STA®/STA - Compact®



before running patient samples on the instrument at the start of each shift.


2.
Request quality control if using a stored pre-calibration curve:



Through the MAIN MENU under CALIB/CONTROL select


QUALITY CONTROL and press Enter (.  Place the cursor on Liatest Free Protein S.   Select it by pressing F1 and then F10, Type in your Access Code to run the QC.


3.
Load patients’ samples: Access the sample drawer through the



MAIN MENU under LOADING.  After the drawer opens, identify



the type of specimen, such as micro-sample, with F8, or stat, with F12.   

Identify the sample by bar coding or manually entering on the keyboard the patient identification number and then placing the sample into the sample drawer.

4.
In MANUAL MODE, the operator must order the test from the Test Selection menu or from the Recorded Profile/s then press Enter (.   press F10 to save.


5.
In ATUO MODE, the STA®/STA - Compact® will automatically order



 the test if it is selected in the 
AUTO MODE profile.


6.
In TELELOADING MODE, the STA®/STA - Compact® will query the



host computer and download the test as well as assign the status, (i.e., stat).

7.
As soon as the sample drawer closes, the TEST STATUS screen will appear.  If there is not enough reagent(s) to run the test, the
suspect reagents(s) will appear in red with the amount of deficiency.  This deficiency will BLOCK the sample pipettor.  When this occurs, add the deficient reagent(s) to run the samples.

8.
If the patients’ results fall outside the assay reportable range (150%), another dilution (dependent test) can be ordered on the samples in question provided that the option has been entered in the Test Set-up.


9.
All patient results are displayed on the TEST PANEL screen and



automatically print out and transmit if selected.

CALCULATIONS


1.
The STA - Compact® automatically plots the results in delta OD



off of a standard curve and reports the results in %.

2. The assay uses a primary sample dilution of 1:3.  If the result is greater 

than the reportable range(>150%) the sample will be automatically repeated with a 1:4  dilution.  

REFERENCE RANGE

The Reference Range for Total Protein S by this method is 60-122% 
REPORTING RESULTS /  ANALYTICAL MEASUREMENT RANGE

The results for the Total Protein S are reported out in %. 
The assay working range is 20-100% on STA® ; a re-dilution is made automatically for those samples initially assayed as  >100%.
LIMITATIONS AND INTERFERING SUBSTANCES


1.   Lipemia may lead to an under-estimation of the Protein S 


      level.  


2.   The presence of rheumatoid factor at a level greater that 70 IU/ml


      may lead to an over-estimation of the Free Protein S level.

                         3. The STA® Liatest® Free Protein S is insensitive to the following substances:    

                              hemoglobin (up to 5 g/l), bilirubin (up to 75 mg/l), fibrinogen (up to 900 

      mg/dl), unfractionated heparin (up to 1.5 IU/ml), LMWH (up to 2 U/ml).

NOTES

1. During pregnancy there is a decrease in total protein S levels.

2. At birth, the functional protein S level is close to that of the adult, the total and free (antigenic) protein S levels being low.
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