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Principle

Platelets serve as the primary mechanism for hemostasis by adhering to endothelial surfaces in the presence of vonWillebrand’s factor.  In addition to adhesion properties, the platelet surface serves to localize the coagulation process as well as further promote fibrin formation and vasoconstriction by release of internal platelet proteins and coagulation factors.

The most common inherited bleeding disorder is vonWillebrand’s disease that has either abnormally functioning or deficient amounts of plasma vonWillebrand’s factor.  Other thrombocytopathies include dysfunctional or deficient platelet surface glycoprotein receptors for vonWillebrand’s factor (GPIb-IX; also known as Bernard Soulier Syndrome), fibrinogen receptors (GP IIb-IIIa; also known as Glanzmann’s thrombasthenia), as well as drug induced platelet dysfunction, most commonly aspirin.

The PFA-100™ method measures shear-induced platelet aggregation in-vitro after exposing the platelets in whole blood to different agonists (either collagen/epinephrine or collagen/ADP).  Blood is added to a single use test cartridge and the instrument forces the blood, as shear rates, through a micropore containing either of these agonists.  The blood continues to flow until platelets have occluded the pore and the resultant time is displayed as “closure time”.

Specimen

3.2% sodium citrate is the only acceptable anticoagulated sample.  The blood should be drawn with minimal tourniquet time to avoid falsely elevating plasma vonWillebrand’s factor through physiological release from endothelium.  Syringe technique is acceptable, but no less than 21 gauge butterfly or needle should be used as smaller gauge needles may stimulate platelet function.  If syringe technique is used, the sample must be anticoagulated within 30 seconds of collection.

The sample must be maintained at room temperature (22-28oC).  Do Not accept specimens on ice.
Do not run test if the platelet count falls below 50,000 mm3. Do not cancel test if automated blood count analyzer gives platelets flags. 
The sample is stable for 4 hours after collection. Cancel any UCD sample received after 4 hours.  Run and hold any outside test received after 4 hours for Specialist review.
Citrate tubes that are underfilled, hemolyzed, or clotted may be unacceptable for testing.  Please refer to administrative procedure #1058 for further clarification.

Reagents and Supplies

PFA-100 Collagen/Epinephrine (COL/EPI) test cartridge (Cal Code 40000969): A test cartridge containing a membrane coated with 2 μg of equine type I collagen and 10 μg epinephrine bitartrate.  

PFA-100 Collagen/ADP (COL/ADP) test cartridge (Cal Code 40000970): A test cartridge containing a membrane coated with 2 μg of equine type I collagen and 50 μg adenosine-5'-diphosphate (ADP).

Test cartridges in unopened foil pouch are stable at 2-8oC until expiration date noted on label.  Test cartridges are stable for up to 90 days after opening the pouch when stored at 2-8oC.  Test cartridges stored at room temperature (16-26oC) in a sealed or unsealed pouch, are stable for 4 hours. 

PFA-100 Trigger solution: 11 ml of isotonic saline (0.9%) aqueous sodium chloride.  Trigger solution is stored at room temperature (16-26oC) and stable until expiration date noted on label.  Trigger solution is stable for 60 days once placed on the instrument.  Discard the trigger solution if visible signs of contamination are present.

Self-Test cartridges 
O-ring cleaning pads

70 % Isopropyl Alcohol
Pipet capable of delivering 800 μL

Quality Control

The PFA-100 Self Test from the Maintenance Menu must be performed at the start of each shift the instrument is in use.

1. From Main Menu, select button corresponding to Menus

2. Select 2-Maintenance

3. Select 2-Self Test

4. Once selected, the screen will display the prompt that the Self Test will take approximately 7 minutes.  Press button corresponding to “Continue”.

5. Place 2 empty cartridges on analyzer to be used as vacuum cartridge A and priming cartridge B. Press button corresponding to “Continue”.
6. The next screen directive will request cleaning pad to clean O-rings.  Place the pad in the holder and add 4-5 drops of Isopropanol in the center of the pad.  Press gently on the pad with a gloved index finger to help distribute the Isopropanol.  Press button corresponding to “Continue”.
7. The system will go through a series of self tests, including electronic and vacuum.  At the end of the self test the system will prompt the user to remove the O-ring cleaning pad.  Remove pad.
8. Check the priming cartridge from position B for trigger solution dispensing.  Check that the trigger solution is dispensed on the raised platform of the vacuum cup.   Note that the size and centering of the drop is not critical.  As long as there is a drop visible on the platform, trigger solution dispensing is adequate.  If no visible drop, prime trigger solution 2-3 times (emptying after each prime) then repeat self test.  In case there is no drop visible on the platform after repeated priming and repeat of self-test, call Siemens Service.
9. Remove test cartridges.

10. Once completed, the results of the Self Test parameters will print.
Note any failures, and repeat if necessary.  Save results with patient results.
NOTE: If repeated Self Tests do not correct the failures, notify Siemens Technical Service immediately and prior to patient testing.

As part of instrument quality control, it is recommended to test, in singlicate, a control donor (see note below) for each shipment of reagent cartridges and new lot of cartridges.   The PFA-100 is considered to be in control if the normal donor’s closure time falls within the established reference range.  Samples that fall outside this reference range should be either repeated or a second normal donor sample drawn and tested.  Donors on aspirin or any other medication that affect platelet function should not be tested.

Donors should be free of any medication that is known to affect platelet function.   A donor pool should be established as a means of gathering control samples.  These potential donors should be tested in duplicate, with a mean closure time between 110-160 seconds (COL/EPI cartridge only) and a mean closure time between 71-118 seconds (COL/ADP) with a replicate precision (C.V.) of <15%.  All controls must be acceptable before patient samples are run.

Preventative Maintenance

O-Ring Cleaning Procedure.  The O-ring within the PFA-100 should be cleaned on a weekly basis and changed on a yearly basis.  The following is a description on how to remove, clean, and replace the O-ring.


Removing the O-ring:

1. From main menu screen, select “Menus” from LED screen.

2. Select #2 “Maintenance”

3. Select #6 “Remove O-Ring”

4. Place the O-Ring service tool on carousel so that the tool is flush.  

5. Press the key next to “Continue” prompt on LED screen.

The carousel will cycle around to allow the service tool to be aligned with the O-ring on the chuck.  The PFA-100 will cycle the chuck up and down for about 30 seconds.  Once completed, the carousel will rotate back into the loading position with the O-ring inside the tool.

NOTE: it may take several cycles for the O-ring to be removed.  Repeat as necessary.  If the O-ring fails to come off after repeated attempts, notify supervisor.

6. The O-ring will be in the A position. Remove O-ring from service by gently using forceps.


Cleaning O-ring:

1. Rinse the O-ring under tap water and rub gently between fingers for about 1 minute.

2. Visually inspect O-ring for cracks, and unusual wear and tear.

NOTE: If cracks are present, or O-ring is worn, replace with new O-ring.

3. After inspection, further clean O-ring by rubbing with alcohol pad for about 15 seconds.

4. Allow to air dry and replace O-ring using “Install O-ring” procedure.


Installing O-ring:

1. From main menu screen, select “Menus” from LED screen.

2. Select #2 “Maintenance”

3. Select #7 “Install O-Ring”.  The LED will prompt “Load O-Ring Service Tool”.  Place the O-Ring service tool on carousel so that the tool is flush.  

4. Load O-ring into position “B” of service tool.  

NOTE: There is a base rubber ring on the bottom of position “B”.  This is not the same O-ring that is removed/replaced on the PFA-100.  Place a new/cleaned O-ring atop this rubber ring in position “B” prior to the next step.

5. Press the key next to “Continue” prompt on LED screen.

The carousel will cycle around to allow the service tool to be aligned with the O-ring on the chuck.  The PFA-100 will cycle the chuck up and down for about 30 seconds to load the O-ring back onto the chuck.  Once completed, the carousel will rotate back into the loading position.

6. Remove O-ring service tool and perform “Self Test” as previously described.

7. Once “Self-Test” has been complete to verify no vacuum leaks are present, the PFA-100 may be used for patient testing.

Procedure

1. Remove appropriate number of test cartridges and allow them to come to room temperature (about 15 minutes) prior to use.  Note that patients are tested with both COL/EPI cartridges and COL/ADP cartridges. Run Self-Test if necessary.
2. To run:

a. Place one COL/EPI and one COL/ADP cartridge into cassette and place on instrument.  Note: COLL/ADP has 2 slits atop the cartridge and COL/EPI has a single slit.  It does not matter which position the cartridges are placed.

b. Add 800 μL of well-mixed (by manual inversion) into test cartridge. Avoid bubbles and trapping air by placing the tip of the pipet against the inside corner of the cartridge.  If an air displacement pipet is used, use reverse pipetting techniques to avoid “blow-out” bubbles.

c. From Main Menu, select 1 Run control

d. Using numeric key pad, enter ID# (CG number or bar code number can be used).

e. Press button corresponding to duplicate testing.  This format allows the user to only enter the ID# once.  If no ID# is assigned within the given time frame, the instrument will automatically assign ID # and begin testing.

f. Results of testing will print out after completion.  
i. Controls are run with new lots and new shipments.

ii. Record values of control sample onto appropriate QC sheet for new lots and new shipments.  See Reagent Validation Binder.

iii. All controls must be acceptable before performing patient samples.

g.  Record patient results of COL/EPI cartridge and COL/ADP cartridge into LIS with canned text interpretation.
3. Error Messages.  Errors occurring during the course of testing may occur.  Some errors require retesting, while others do not.  Please read the following error codes carefully to determine the validity of the test:

a. Message A Maximum test time exceeded: Sample with abnormally functioning platelets will have this error code.  Results are acceptable unless results do not correlate with clinical picture.
b. Message B Air Leak: A vacuum leak has occurred during the test cycle.  Results are not valid.  Perform Self Test (described in Quality Control section) and repeat test if operational parameters of the instrument are acceptable.
c. Message C Flow obstruction: The flow of blood has been prematurely obstructed.  This most often occurs because of bubbles in the test cartridge.  Results are not valid, and therefore repeat testing is required.  If repeat testing gives the same error code, consider sample integrity or possible vacuum leaks.
d. Message D Insufficient sample: Most commonly occurs when abnormal platelets are present and closure time results are generally >250 seconds.  If error code D occurs and results are <250 seconds, repeat analysis.  If greater >250 seconds, results are acceptable.  If <250 seconds on repeat, report as “ > seconds obtained”.
e. Message E Maximum syringe travel reached: Most commonly occurs when abnormal platelets are present and closure time results are generally >250 seconds.  If error code E occurs and results are <250 seconds, repeat analysis, otherwise results are acceptable.
Interpretation

Results of the PFA-100 are reported as Closure Times in seconds.  This closure time is an indication of platelet function.  Closure times above the established laboratory cut-off may indicate further testing (e.g. lumiaggregation).  Results above the established cut-off should be evaluated in conjunction with clinical and medication history.  NOTE: Slightly prolonged COL/EPI with normal COL/ADP may be seen in certain type O patients in addition to mild drug effects.

	
	Normal
	Aspirin effect
	VonWillebrand’s disease
	Glanzmann’s thrombasthenia

	COL/EPI
	Normal
	Abnormal
	Abnormal
	Abnormal

	COL/ADP
	Normal
	Normal
	Abnormal
	Abnormal


Use the following canned texts for Interpretation reporting:

	Result
	Canned text

	COL/EPI normal
	HPFANRM

	COL/EPI prolonged closure time; COL/ADP normal
	HPFAASA

	COL/EPI and COL/ADP prolonged closure times OR
COL/EPI normal and COL/ADP prolonged
	HPFAABN2

	Either COL/EPI or COL/ADP faster closure times (closure time less than reference range)
	HPFASHORT


Limitations

1. Platelet or particulates introduced into the sample from the environment may adversely affect the test results.

2. Blood samples with high sedimentation rates may experience some settling in cassette position B during duplicate sample analysis.  For those samples suspicious for having high sedimentation rates, it is recommended to run in singlet only.

3. Many medications are known to affect platelet function.  In addition to aspirin, ibuprofen, antibiotics, steroids, and common cold/allergy medicines are know to have an affect on platelet function.  Certain foods, fish oils, garlic, chocolate, are also known to affect platelet function.  A careful medication and diet history is necessary in cases of prolonged closure times.

4. Hematocrits <35% and platelet counts <150,000 mm3 have been shown to prolong the closure time.  
5. Certain fatty acids and lipids found in certain foods are known to affect platelet function. It is recommended that patients refrain from fatty foods prior to testing.

6. PFA-100 closure times lower than the established reference intervals have been seen in platelets that are activated or stimulated.

Interfering Substances

1. The presence of hemolysis indicates poor sample acquisition and these samples should not be tested.

2. Certain fatty acids and lipids found in foods are known to affect platelet function.  Neutral lipids, such as cholesterol, generally have no effect on platelet function.

3. Certain platelet drugs, such as aspirin and IIb-IIIa receptor blockers (e.g. Reopro), directly affect platelet function.

4. Other hematological conditions that may interfere with testing include hyperviscosity syndromes, multiple myeloma, sickle cell disease, cold agglutinins, and hematocrits >50% and platelet counts >500,000 mm3.

Reference Ranges

Collagen/Epinephrine: 
Mean 132 seconds      Range: 94-193 seconds

Collagen/ADP:

Mean: 92 seconds
Range: 71-118 seconds

Note that previous studies have indicated no significant difference in pediatric patients.
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