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I.  
Test Principle:
The PFA 100 system is an instrument and test cartridge system in which the process of platelet adhesion and aggregation is simulated in vitro. Patient platelets are challenged with Collagen/Epinephrine and Collagen/ADP to discern the presence or absence of normal platelet function. The test cartridges are composed of a capillary, sample reservoir, and a biochemically active membrane with a central aperture. The blood is dispensed into the sample reservoir and aspirated through the capillary and aperture. The membrane is coated with collagen and epinephrine or collagen and ADP, which triggers the platelet activation. The platelets become active and form a thrombus at the aperture, which arrests blood flow through the aperture. The instrument reports the elapsed time between the test start time until the platelet plug occludes the aperture as “closure time”. This closure time indicates the level of platelet function. The collagen/epi test cartridge is the primary cartridge to detect platelet dysfunction. The collagen/ADP test cartridge is used to indicate if an “abnormal result" obtained with the collagen/epi test cartridge is caused by the effects of medication.

The closure time is affected by platelet count (<75, >550) and hematocrit (<25,>55). A specimen with a platelet count of less than 75,000 will be rejected. Specimens presenting with hematocrits and platelet counts outside the ideal ranges will be processed. Each test request will have appended to it a comment explaining certain limitations of the procedure relative to a patient’s platelet count and hematocrit. Medications, low levels of Von Willebrand factor, hemolysis, certain fatty acids and lipids, elevated plasma proteins, and an elevated ESR can also affect test results.

II.  
Specimen:
Specimen must be drawn directly (cannot be drawn through a line) into a 4.5 ml 3.2%

(0.150M) buffered sodium citrate vacutainer tube.

Specimen considerations:

· Must not be first tube drawn, and not immediately after an EDTA tube.
· Must be filled to acceptable blood volume (4.5 ml), refer to minimum volume tube to   check.
· Must be stored undisturbed at room temperature, do not place on rocker.
· Should be analyzed within 4 hours of collection (studies done here suggest that normal bloods are stable up to 6 hours from collection, however no studies have been done on the behavior of abnormal platelets).  Specimens received beyond the ideal testing window may be tested and resulted; the accompanying test comment addresses this potential source of error.
· Should not be analyzed within 10 minutes of drawing

· Specimen must not be centrifuged

· Specimen must be checked for the presence of clots or fibrin prior to running; any fibrin or clots will invalidate testing and specimen must be rejected.

III.  
Reagents and materials:

  
Test Cartridges:

 
Store at 2-8'C

Unopened pouch stable to expiration date, opened pouch stability 30 days. 

Unopened Cartridges stable for 4 hours at 16-26'C (ambient room temperature)



Dade PFA 100 Collagen/Epinephrine (col/epi) test cartridge (B4170-20A)

 
     2 ug of equine type I collagen and 10ug epinephrine



Dade PFA 100 Collagen/ADP (col/adp) test cartridge (B4170-21A)

                 2 ug of equine type I collagen and 50ug adenosine-5'–diphosphate

 Trigger solution:


            Dade PFA 100 Trigger solution (B4170-50)


      
11 ml isotonic saline (0.9%). Stable unopened at 16-26'C until expiration date.

Open vial stability 60 days, label vial with open date. Discard if reagent is turbid or particulate   matter observed.

           1000 ul adjustable pipet and tips

            vacuum test cups (B4170- 75)

            priming cartridges (B4170-74)

            cassettes (B4170-70)

            O-ring cleaning sponges (B4170-73)

            O-rings and O-ring service tool kit

            Isopropanol 70 %

IV.  
Instrument set-up: ( full daily set-up performed once per day)

1. Instrument is always left ON

2. Refresh screen by pressing any key

3.
Prime trigger solution-check trigger solution volume, replace if low, record lot number on daily maintenance log. (trigger solution prime is always done before set-up and if  instrument has not been in use for >30 minutes)

· Select Menus

· Select Maintenance (2)

· Insert carrier with 2 blue cartridges on instrument (left cartridge A with chuck insert and right  B cartridge with no insert) into instrument carousel

· Press Trigger prime (4)

· Remove right cartridge and empty

· Press  Continue

             4.
Perform daily maintenance (includes self test, O ring cleaning and alignment of trigger solution dispensing)

Insert cassette with vacuum test cartridges (vacuum test cup is inserted in each blue priming cartridge) into instrument carousel

· Press Self test (2)

·    Press Yes

· Press Continue

·   O ring cleaning 

· at "load 0 ring cleaning pad"  prompt apply 2-4 drops of isopropanol  to center of pad

· press pad with the tip of a plastic squeeze pipette 2-3 times to distribute isopropanol

· press Continue

· at remove O ring prompt –leave O ring in instrument

· press Continue

· Trigger solution dispensing alignment evaluation 

· Inspect vacuum cartridge platform on  cartridge B (right side cuvette)

· for accuracy of dispensing of  trigger solution onto the tip of the raised platform of vacuum cup 

· A  visible drop of trigger solution dispensing --OK

If no drop visible repeat set-up, (if still not visible do not use instrument and alert supervisor)

· (refer to picture below)
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· Review self-test report for acceptable results

· If report has unacceptable results, log problem, resolve and repeat self-test. If still                      unacceptable results log and notify a supervisor. Instrument cannot be run unless    

electronic testing satisfactory. Record maintenance and or problems in instrument    

log.              
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V.  
Test Procedure:

1. Gently mix blood sample by inverting 3-4 times

2. Check specimen for clots or fibrin strands(if present, reject specimen), check volume.

3.  Press any key to display operation screen
4.  Review maintenance log to verify daily set-up/maintenance.  If it has been performed, only necessary to do trigger prime before testing specimen.

5.  Bring test cartridges to room temperature(15 minutes-set timer)
               6.   Trigger prime
·     press any key to display operation screen

·     insert cassette with blue cartridges(A with vacuum chuck and B without
   vacuum chuck)

·     Press Menu

·     Press self test (2)

·     Press Trigger solution (4)

·     Press Prime (must be done before patient run or when instrument has not been 
   run >30 minutes)

             Perform Patient Testing
Test validated for platelet counts 75-550 and HCTs 25-55. Specimens with plt counts outside the validated range cannot be analyzed. Test should be cancelled and reason noted as comment. Record patient’s platelet count and hematocrit(if current data is available-within 3 days) and tube type received(4.5ml or 2.7ml, and # of tubes) on log.
· Remove and discard foil seal from test cartridges immediately prior to analysis.
· Place cartridge in cassette-test singly-EPI 1st, then, after EPI is completed, run ADP(this   reduces the effect of an increased ESR on results).-remix specimen prior to running ADP.
· Install cassette onto  instrument carousel

·  Gently mix blood sample by inverting 3-4 times

·  Press previous screen until back at main menu 

· Pipet 0.8 ml of sample into the sample reservoir (small opening) dispensing slowly along inside corner to prevent bubbles.
· Press Run to begin test 

· Enter accession number of patient.
· Remove cartridge when testing complete, test next cartridge if appropriate.
· Refer to reporting section should results fall outside normal ranges and/or an error code is   present.

VI.  
Normal Range:  Laboratory normal range established using known normal
  volunteers drawn into 3.2% sodium citrate tubes.

   Col/epi  80-180

   Col/adp 60-110

VII.  
Resulting:
Results are entered into SoftLab via template PFA. Each PFA test will have automatically appended to the results the following comment:  “Normal PFA (or normal col/epi w/ abnormal col/adp) indicates no platelet dysfunction.  High col/epi with normal col/adp indicates aspirin-like defect.  If both elevated, further testing is indicated (suggest CP clinical consult).  PFA may be affected by the following:  platelet <150k or >550k, hct <35% or >55%, Elevated ESR, drugs, certain fatty acids/lipids, hemolysis, and excess time between collection and analysis.”

· All results (normal and abnormal) without error codes can be resulted without repeating.
·  Results with error codes “A”-Maximum Test Time Exceeded and “E” Test Terminated Due to Maximum Syringe Travel Time both indicate a closure time well beyond the normal range.  Report value as >XXXsec.  
· Results with error code “B”-Test Terminated Due to Air Leak, test should be repeated on the other instrument and the original instrument should be examined for the possibility of a malfunction. Notify a supervisor promptly.
· Results with error code “C”-Test Terminated Due to Flow Obstruction, test should be repeated after remixing and verifying sample is free of clots.  If error code “C” persists report utilizing “Def Result”-Not Resultable. Enter canned message @Prob as a comment against appropriate cartridge result field.
· Results with error code “D”-Test Terminated Due to Insufficient Sample-repeat test utilizing 1000ul of blood, should this repeat result in a >XXXsec value with error code, enter this value..
Expected results and causes:

	
	Normal
	ASA
	VWD, NSAID, Platelet

	
	
	
	Dysfunction

	Epi/ collagen
	Normal
	Abnormal
	Abnormal

	ADP/collagen
	Normal
	Normal
	Abnormal

	
	
	
	


VII.  
Maintenance:
        
Record all maintenance in Maintenance log section

1. Daily:

· Refresh screen by pressing any key

· Select Menu

· Select maintenance (2)

· Trigger Prime (4) this must be done immediately before instrument self test, immediately before running patient specimen, or if instrument is idle >30 minutes 

· Insert carrier with blue cartridge (without gray vacuum test cup) into instrument 

· Press Prime (if prompted trigger solution empty, install new bottle and repeat prime)

· Remove carrier with prime cartridge (rinse cartridge with distilled water) 

· Press Continue

· Press Previous Screen until returned to main screen

· Perform maintenance (self test, O ring cleaning and alignment of trigger solution dispensing)

· Select Menus

· Select Maintenance (2)

·           Self test (2)

· Press Yes

· Insert carrier with vacuum test cartridges (vacuum test cup is inserted in each blue priming cartridge)

· Press Continue

· O-ring cleaning (5)

· at "load 0 ring cleaning pad"  prompt apply 2-4 drops of isopropanol  to center of pad

· press pad with clean gloved finger 2-3 times to distribute isopropanol

· press continue

· at remove O ring prompt –leave O ring in instrument

· press continue

· Review self-test report for acceptable results

· If report has unacceptable results, log problem, resolve and repeat self-test. If   

still unacceptable results, log and notify a supervisor. Instrument cannot be run     

unless electronic testing satisfactory.

· Trigger solution dispensing alignment evaluation 

· Remove vacuum cartridge from position B (right side cuvette)

· Inspect trigger solution dispensing-  solution should be dispensed on raised platform of vacuum cup 

· drop visible trigger solution dispensing OK

· no drop visible repeat set-up, (if still not visible do not use instrument and alert supervisor)

2. Monthly (inspect O ring, clean or replace if necessary. Inspect vacuum test cup and trigger cups) (Supervisor maintenance only)

· O-ring maintenance (cleaning and replacement, if necessary)

· Removal of O-ring

· Access Maintenance menu

· Press Remove O-ring (6)

·  Insert O-ring cleaning tool at "load O-ring service tool" prompt

·  Press Continue

·  Remove O-ring service tool and tap out 0 ring (left well)

· Note: if O-ring doesn't come out: refer to "clean O-ring" procedure and perform x3,  then do O-ring removal

·  Cleaning O-ring

·  Wash O-ring under hot water

·  Inspect O-ring for wear, breaks unevenness

·  Dry O-ring and reinstall (either washed one or new one) in O-ring service tool (right well)

· Installing O-ring

· Place O-ring in right well of O-ring service tool

· Press Install O-ring (7)

· Insert O-ring service tool at "load O-ring service tool" prompt

· Press Continue

· Remove O-ring service tool

· Perform Self test

· Vacuum test cup

· Inspect and or replace the vacuum test cup and insert in each vacuum cartridge

· Inspect and replace the O ring cleaning sponge

· Inspect and or replace O ring

4.  As needed:

· Trigger solution (open vial stability 60 days)

· Lift lever on front right of instrument

· Remove empty bottle

· Remove snap cap on new bottle, date new trigger solution bottle

· Insert new trigger solution bottle

· Close door 

· Push level down

· Prime trigger reagent

VIII. 
Quality control:

1. 
Test cartridges:

· Record lot number and expiration date of test cartridges in Cartridge and Trigger overlap log.
· Evaluate new cartridges against current lot of cartridges to assure satisfactory

                 performance. Lot to lot C.V. variation is col/epi 0.6 and col/adp 4.0, cuvette to cuvette variation within lot is col/epi 12.7 and col/adp 12.4

· Record performance results in Reagent log

   2. 
Trigger solution:

· Record lot number, expiration and date opened on daily maintenance log.
· Trigger solution should be clear and colorless, if not alert a supervisor

3. 
Evaluation of Test system-patients with abnormal test cartridge results (shortened/prolonged closure time or error flags) should be repeated. If still abnormal, a normal patient control should be run to validate instrument operation.

     Common status (error) codes:

· maximum test time exceeded (A)

· air leak (B)

· flow obstruction (C)

· insufficient sample (D)

· maximum syringe travel reached (E)

IX.  
Troubleshooting and other maintenance procedures (pg 39-46 operator manual):
x.
Interfering substances:

1.  Refer to appendix for listing of drugs known to interfere with platelet function.
2.  Microthrombi or particulate material within the specimen will obstruct flow of 

specimen.
        3.  
High sedimentation properties will cause settling of RBC on duplicate specimen


during incubation and affect duplicate results. Testing each cartridge singly is

recommended.
4.  
Medications (prescribed, over the counter and herbal therapies) known to affect

     
platelet function will result in abnormal results. 

5.  
Hematocrits <25 >55 will affect results due to cellular component to plasma ratio.
6.  
Presence of hemolysis will affect closure time due to decreased HCT and/or please of ADP.
7.  
Platelet counts <50 will be abnormal due to too few platelets to coat membrane 

8.  
Platelet counts <150 may or may not be affected by too few platelets to form platelet plug. 

9.  
Platelet counts >550 may demonstrate micro thrombi and interfere with closure
Times.
    10. 
Specimens collected through lines and ports will be affected by line fluid


    
contamination.

    11. 
Collection of specimen in non-hemogard tubes will affect reliable results

 XI. 
References:

      Dade Behring Inc. West Sacramento, CA

      PFA-100 Training Guide

      PFA-100 Operator Guide

      Yale - New Haven Hospital Clinical Hematology Laboratory research

      West Virginia University Hospitals, Hematology and Coagulation Laboratory Procedure.
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