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I.
PRINCIPLE:

A.
The prothrombin time test (PT) is a global screening test with three major applications. These include: 

B.
Detection of single or combined deficiencies of the extrinsic coagulation pathway indicative of hereditary and acquired coagulation disorders, liver disease or vitamin K deficiency.

C.
Monitoring test for oral anticoagulant therapy (see separate procedure for INR set up on the BCSXP); and

D.
Assay for specific extrinsic coagulation factors.

Recombinant thromboplastin and calcium ions are combined with test plasma at 37(C; the PT is the time, in seconds, required for a fibrin clot to form. 

II.
SPECIMEN:
A.
Type:




1.
Mix nine parts of freshly collected blood with one part of 3.2% sodium citrate. Invert the tube gently three or four times immediately after venipuncture to ensure proper mixing of blood and anticoagulant. A syringe or evacuated tubes may be used for collection (blue top).If an evacuated tube system is used, the coagulation sample should be the second or third tube collected. If blood is drawn from an indwelling catheter, the line should be flushed with saline and the first 5 mL of blood discarded or used for other laboratory tests. The citrate concentration must be adjusted in patients who have hematocrit values above 55%. Specimens that are clotted, collected in the wrong tube, or have less than 90% expected fill of the collection tubes (QNS) should be rejected.

B.
Handling Conditions:

1. 
Centrifuge the blood specimen for 10 minutes at 3000 g as soon as possible after collection. If immediate testing is to be done, the plasma may remain on the packed cells or separated.

2. 
For special coagulation tests, centrifuge plasma for 20 minutes at 3000 g, separate plasma into several aliquots in plastic tubes (one aliquot for each test requested), place bar code label on tube, and freeze at –70C. Frozen plasma samples must be rapidly thawed at 37(C and tested immediately after thawing. If testing is delayed, the sample may be held for 2 hours at 4(C until tested. 

III.
EQUIPMENT AND MATERIALS:


A.
Equipment:




1.
BCSXP ( Coagulation Analyzer




2.
Cuvette Rotors




3.
Waste, rinse and disinfectant containers


B.
Materials:




1.
Siemens Innovin 




2.
Control material: Ci-Trol( Coagulation Controls, Levels 1 and 3




3.
Preservative-free NERL (deionized) water




4.
Washing Solution




5.
70% isopropyl alcohol for disinfectant

IV.
Reagents/ Preparation:

A.
Siemens Innovin-- A lyophilized recombinant human tissue factor and synthetic phospholipids (thromboplastin); calcium ions; a heparin-neutralizing compound; buffer; and stabilizers (bovine serum albumin).

1.
Reconstitute each vial of lyophilized Innovin with 10 mL  NERL water; add water gently down the side of the vial to prevent foaming



 

2.      Immediately after addition of water, invert vial gently use to ensure

complete dissolution.

3.      Allow to stand 15 minutes, then mix contents of vial gently again before 
           use to assure homogeneity; it is not necessary to stir the reagent 
           continuously.     




 4.
Store at 2-8(C. Do not freeze.  Stability after reconstitution:   




48 hours on board the BCS instrument in refrigerated rack

 
B. 
Siemens Ci-Trol( Coagulation Control, Level 1 (Normal) -Lyophilized preparation of fresh human, normal citrated plasma. Used for Quality Control.


C. 
Siemens Ci-Trol( Coagulation Control Level 3 (Abnormal)-Lyophilized preparation of fresh human, abnormal citrated plasma. Used for Quality Control.





1.
 Reconstitute Ci-Trols 1 and 3 with mL NERL water




2.
 Re stopper vial and allow  to stand 15 minutes until dissolved. 




3.
 Invert gently to mix. Do not shake.

Stability after reconstitution: Citrol 1 and 3-- 8 hours stored capped at 2-8(C.

V.
Performance Parameters:
A.
Indication of deterioration: no evidence of vacuum in vial upon opening, difficulty in reconstituting reagent, control values outside of determined range

VI.
Quality Control:


A.
Controls should be prepared and tested once each 8-hour shift, and tested again whenever reagents are added or changed.


B.
Controls should be run in the same manner as the test samples, and by all techs who perform routine coagulation testing .

C.         Control tolerance limits--the range is calculated based on +/-10-20%    deviation from the mean control value.                   

D.
Corrective action when tolerance limits are exceeded:




1.
 Rerun control

2.
 If still out, check reagent expirations; make new if indicated. Check expiration of wash solution and change if necessary (if not changed during set up). Perform one intensive wash of pipettor and check pipettor dispensing. Rerun control. 

3.
If control still out, prepare new controls, allow to sit for 20 minutes, mix gently, and rerun

4.
If controls still out, notify supervisor and/or contact Siemens technical service for further advice.

5.
Controls must be acceptable before patient samples are run. Document actions taken to identify and correct the problem before reporting any patient data.

VII.
LOADING PATIENT SAMPLES ON THE BCSXP
 
AUTO HOST

A.
Load bar-coded samples into any sample rack with the bar-code label visible 
                        through the window of the rack position.


B.
Insert the rack into any open lane.


C.
Push the rack until you feel it stop


D.
Open the JOB LIST icon.


E.
The JOB LIST screen displays the samples loaded with a small green analyzer 
next to the sample ID.  The small green analyzer icon indicates the sample is  currently loaded in the processing area.

F.
The test requests will automatically be picked up from the host (requested tests show a red “X”)


G.
Sample processing begins automatically.

VIII.
ASSIGNING A STAT TEST REQUEST:


A. Double click on the sample ID number

B. Click on the STAT box.  The box will be marked with a “X”.


C. Confirm the entry by clicking OK
IX.
LOADING AND PROGRAMMING CONTROLS ON THE BCSXP
A.
Place control bottles into the 5 ml reagent rack with the bar-code label on the bottle visible through the window of the rack position.

B.
Insert the rack into any open lane from 6-14 (an open lane is one that does not have a 
blinking or illuminated LED.)


C.
Push the rack until you feel it stop


D.
Click on the Control Journal icon. The small green analyzer icon indicates that  

          
 the Control is currently loaded in the processing area.

E. 
Double click on the open box that intersects between the control identification and the test column.  A red “X” appears to denote that a test request for the control is in progress.


F.
Control processing begins immediately.


G.
Repeat step 5 until all assays for each level of control have been requested.   

X.
RESULTS MANAGEMENT (AUTO REPEATING): 

**Note that the AutoAssistant icon MUST be minimized at the bottom of the screen or no testing will reflex as programmed**
A.
If the initial PT result on a given sample is >60.0 seconds, or if f no reaction at all is detected, the BCSXP instrument will automatically rerun a “PT long” test, allowing that sample extra time for clot formation. (An “INR long” test will also be rerun.)

B.
If the initial PT is unreadable due to icteric or lipemic plasma, (“minimal absorbance too high”), the BCS instrument will automatically rerun a “PT 570” test, allowing the PT of that specimen to be read on a different wavelength in order to generate a clotting time.  

C.
Refer to “Autoverification Guidelines” for other repeating of PTs.



D.
PT results are reported in seconds, and may be auto- or manually verified, or direct entered, in rare circumstances. 



E.
INR results for patients on oral anticoagulation MUST be reported along with the PT. The PT value obtained with Innovin is NOT to be used to monitor coumadin therapy. The INR is calculated by the BCSXP using the ISI (approximately 1.0) of Innovin, the patient PT, and the geometric mean of the reference interval for the PT. 



F.
Hemolyzed, lipemic, or icteric samples must be noted with the result.

Reference Ranges:

Reference interval values determined for the current lot number of Innovin (+/- 2.0SD) are:

 PT 9.9-12.2 seconds; INR 0.89-1.10.
Procedures for critical results:
Greater than 5.0 INR must be phoned to the patient’s nursing unit or physician as a critical value. This must be documented in the computer, according to established protocol.
XI.
PROCEDURE NOTES:


A.
Overall performance of PT testing is dependent on reagent and instrument performance. Acceptable variability (imprecision) should be such that the total day-to-day coefficient of variation (CV) of the analytic system is less than 5% on the same lot of control plasma (programmed into control libraries). 


B.
Oral anticoagulants depress the production of factors II, VII, IX and X in the liver by inhibiting the action of Vitamin K. The PT is sensitive to the levels of factor II, VII and X and is used to monitor patient therapy with oral anticoagulants.

XII.
LIMITATIONS OF THE PROCEDURE:


A.
Many commonly administered drugs may affect the PT results. Thrombin inhibitors, activated Factor VII, large amount of heparin from an in-dwelling catheter, etc, should be considered when unusual or unexpected abnormal results are obtained. Unexpected abnormal results may have to be followed up by further coagulation studies as indicated, to determine the source of the abnormality. 
XII.
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