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	PFAS Platelet Function of Whole Blood



	Purpose
	This procedure provides instructions for PFAS ASSAYING PLATELET FUNCTION OF WHOLE BLOOD.



	Principle


	The PFA-100( is an instrument and test cartridge system in which the process of platelet adhesion and aggregation following a vascular injury is simulated in vitro. Platelet dysfunction detected by the PFA-100( system may be acquired, inherited, or induced by platelet inhibiting agents. The most common cause of platelet dysfunction are related to uremia, vonWillebrand disease (vWD), and exposure to agents, such as acetylsalicylic acid (ASA, for example aspirin).

The single use PFA-100( test cartridge consists of a number of integrated parts including a capillary, a sample reservoir and a biochemically active membrane with a central aperture. Anticoagulated blood is aspirated from the sample reservoir through the capillary and aperture, which expose platelets to high shear flow conditions. The membrane is coated with collagen, a subendothelial protein believed to be the initial matrix for platelet attachment. The membrane is also coated with either epinephrine or ADP, which are other physiologic agonists widely used to activate platelets in aggregometry testing.

At the beginning of PFA-100( testing, a trigger solution wets the membrane. During the test, platelets adhere to the collagen-coated membrane. Then, similar to aggregometry, platelets become activated and release their granule contents upon contacting agonists, such as ADP or epinephrine. The release of granule contents is followed by adherence of platelets to each other to form aggregates. As a measure of the platelet function, the process of platelet aggregation builds a platelet thrombus at the aperture opening thereby diminishing and finally arresting the blood flow.

The PFA-100( determines the time from the start of the test until the platelet plug occludes the aperture, and reports the time interval as the "CLOSURE TIME (CT)." The CT is an indicator of platelet function in the analyzed whole blood sample. Platelet plug formation in the PFA-100( system is affected by low platelet counts and/or activity, inadequate plasma von Willebrand factor and a low hematocrit.



	Policy Statements
	· This procedure applies to all laboratory technologists performing hematology testing, section supervisor, and pathologist.



	Materials
	Equipment
	Reagents
	Supplies

	
	· PFA-100( bench top analyzer with main components being a carousel capable of receiving two test cartridges, a compartment for the trigger solution, an LCD display, a keypad and a printer

· Pipette capable of dispensing 800 (L with appropriate tips
	· Dade( PFA Collagen/Epinephrine (COL/EPI) test cartridge (Allegiance B4170-20)

· Dade( PFA Collagen/ADP (COL/ADP) test cartridge (Allegiance B4170-21)

Stability: cartridges in the unopened pouch are stable until the date on the label when stored at 2-8°C. After opening the pouch, cartridges are stable for 3 months (90 days) when stored at 2-8°C.

· Dade( PFA Trigger Solution (Allegiance B4170-50)

Stability: unopened vials are stable at room temperature until the date on the label. Vials placed on the instrument are stable for 60 days. Discard if turbid or particulate matter is visible.

●  70%Isopropyl Alcohol prep pad.

	· Printer paper (Allegiance B4170-71)

· Cassettes (Allegiance B4170-70)

· O-Ring cleaning pads (Allegiance B4170-72)

· Printer ribbon (Allegiance B4170-72)

· Priming cartridges (Allegiance B4170-74)

· Vacuum test cups (Allegiance B4170-75)

· PFA-100( Lot to Lot check form 



	Sample


	1. Collect blood from a clean venipuncture, avoid foaming.

2. Mix nine parts of freshly collected blood with one part 3.2% (0.105 M) sodium citrate.

3. Minimum draw: One cartridge requires 800 (L of whole blood. Sample must be collected in 3.0 cc, 3.2% sodium citrate tube, add 2.7 cc of blood.

4. Maximum draw: Sample can be drawn in a 5.0 mL, 3.2% sodium citrate tube, add 4.5 mL of blood.

5. Invert and mix well.

6. Transport at room temperature to lab via courier or pneumatic tube system.

7. Check sample for clots with applicator stick.

8. Keep sample at room temperature.

9. DO NOT REFRIGERATE. DO NOT CENTRIFUGE.
10. Allow sample to equilibrate for 20 minutes before testing.

11. Perform assay within four hours of collection.

12. If there is a delay in transport, contact supervisor or pathologist. If approval is given to perform assay, append "-DELA" (transport delayed) to result.

13. Unsuitable specimens:

a. Clotted specimens

b. Underfilled tubes

c. Incorrect ratio of anticoagulant to plasma, i.e. HCT (55%

d. Hemolyzed specimens



	Quality Control


	1. Run the diagnostic "Self Test" each day of use to verify proper instrument performance.

2. A control donor will be tested with each new lot, new shipment of test cartridges, or every 31 days.
3. The control donor should be free of medication that will affect platelet function see list, 
Document K - Commonly Used Medications that Induce Platelet Dysfnction
4. The system will be considered under control if the closure time (CT) falls within pre-established ranges for each type of cartridge see reference ranges Document L - PFA Reference Ranges.doc
5. If values of control donor do not fall within control range, repeat the procedure with a second individual who fits the control donor characteristics. 

6. If the closure time from both individuals is outside the control range, contact technical services and notify your supervisor.

7. Patient results cannot be reported unless control values are within expected tolerance limits.


	Procedure
	Follow the activities in the table below for PFAS ASSAYING PLATELET FUNCTION OF WHOLE BLOOD.



	
	PART ONE – RUN SELF TEST



	
	Step
	Action
	Related Document

	
	1.1
	Run a self-test each day of use.


	

	
	1.2
	Snap two (2) vacuum cartridges into the cassette:

a. These cartridges are dark blue with light blue centers.

b. Priming cartridges become vacuum cartridges by inserting the light blue center.


	

	
	1.3
	From the System Ready display, press the soft key located next to [menus].


	

	
	1.4
	Press the number key (2) to select the maintenance option.


	

	
	1.5
	Press the numeric key (2) to select self-test option.


	

	
	1.6
	Press the soft key located next to (yes) to continue the self-test.


	

	
	1.7
	Disregard the instructions on the screen (“two vacuum cartridges are required”).


	

	
	1.8
	Press the soft key located next to [Continue].


	

	
	1.9
	You will then be instructed to load an O-ring cleaning pad after the carousel has rotated:

a. The O-ring cleaning pad is a circular foam sponge.

b. Place the O-ring cleaning pad into the carousel well.

c. Using two alcohol preps, apply 4-5 drops to the center of the pad.

d. Press gently on the pad with a gloved finger 2-3 times to help distribute the 70% Isopropyl Alcohol.

	

	
	1.10
	Press the soft key located next to [continue]:

a. The system will perform the O-Ring cleaning procedure and a Vacuum Test in addition to the Power on Diagnostics tests.

b. The system will print the Pass/Fail results as each test is completed. 


	

	
	1.11
	After the test is completed, the system will print the High/Low flat ranges for each test. 


	

	
	PART TWO – RUN CONTROLS



	
	Step
	Action
	Related Document

	
	2.1
	Control samples are run in duplicate in the Run Control mode.


	

	
	2.2
	Remove from bag two test cartridges of each type ( COL/EPI and COL/ADP ) and allow to come up to room temperature for approximately 15 minutes.


	

	
	2.3
	Put the cassette on a flat surface.

Snap the test cartridges of the same type into position A and position B of the cassette.


	

	
	2.4
	Resuspend the whole blood sample by gently inverting the collection tube 3-4 times by hand.


	

	
	2.5
	a. Pipette 800 (L of sample into the sample reservoir opening of each test cartridge.

b. Place the tip of the pipette against one of the inside corners of the opening while slowly pipetting in the sample.


	

	
	2.6
	Place the cassette with the test cartridges into the incubation wells of the instrument so that the cassettes are flush with the carousel surface without applying pressure to the sample reservoir opening.


	

	
	2.7
	At System Ready display, press the soft key located next to (menus).


	

	
	2.8
	From the Menus display, press the numeric key (1) to select the Run Control option.


	

	
	2.9
	At the Enter Cartridge Lot Number prompt, use the numeric keys to enter the lot number of the test cartridge you are using.

Press the soft key next to (enter).


	

	
	2.10
	At the Enter ID# prompt, enter 0000 (four zeros) which will be associated with the normal control.


	

	
	2.11
	Press the soft key located next to (run).


	

	
	2.12
	a. When testing is complete, the system will display and print the results, the control ID, the lot number, a CV%, and a mean value.
b. The system will be considered in control if the mean Closure Time (CT) falls within the reference range. If the CT is not within the reference range repeat the QC with a sample collected from another donor. The CV% should be less than or equal to 15%.

c. Remove the cassette carefully from the carousel and dispose of the test in a suitable biohazard waste container.


	

	
	PART THREE – PATIENT TESTING



	
	Step
	Action
	Related Document

	
	3.1
	Remove from bag test COL/EPI cartridge, (COL/ADP cartridges are only tested if the closure time on the COL/EPI is elevated) and allow to come up to room temperature (about 15 minutes).


	

	
	3.2
	Peel off and discard the top foil seal of the test cartridge.


	

	
	3.3
	With the cassette on a flat surface, snap the test cartridge into position A (left position) of the cassette.


	

	
	3.4
	Resuspend the whole blood sample by gently inverting the collection tube by hand 3-4 times. 


	

	
	3.5
	Pipette 800 (L of sample into the reservoir opening of the test cartridge.

Place the tip of the pipette against one of the inside corners of the opening while slowly pipetting in the sample.


	

	
	3.6
	Place the cassette with the test cartridge into the incubation well of the instrument so that the cassette is flush to the carousel surface, without applying pressure to the sample reservoir opening. 

 
	

	
	3.7
	Press the soft key located next to (run) on the System Ready display.


	

	
	3.8
	Use the numeric keypad to enter the patient accession number:

a. To modify the patient ID use the (() to erase it.

b. Enter the correct ID after removing the incorrect one.


	

	
	3.9
	Press the soft key next to (run). The instrument will begin testing.


	

	
	3.10
	When the testing is complete, the instrument will print and display the results along with the patient ID# entered and the test type.


	

	
	3.11
	Remove the cassette carefully from the carousel and discard in a biohazard bag.


	

	
	3.12
	Testing can be canceled at any time by pressing the soft key next to (cancel). If the system has already started, it will prompt for confirmation:

a. To cancel the test, press the soft key next to (yes).

b. The carousel will rotate to the load position.


	

	
	3.13
	System will display System Ready. Remove and discard the test cartridges.


	

	Procedural Notes
	1. It is recommended that tests be run singly and not in the duplicate positions available on the PFA-100(.

2. It is recommended that a complete blood count (CBC) and fibrinogen be performed prior to every PFA.

3. Blood type O patients compared to A, B and AB patients, had a longer closure time when tested with collagen-epinephrine or collage-ADP cartridges.  The difference in the mean closure time between blood type O patients and A, B and AB patients was statistically significant. 

4. Patients with hematocrits of 30% or less may have longer CT’s than normal while hematocrits of 20% or less will demonstrate a significantly longer CT. The demonstration of longer closure times is not an artifact of the PFA-100( system, but a true reflection of platelet function in a patient with a low hematocrit due to the change in RBC flow dynamics in the capillary system.

5. A significantly higher CT can be expected with a platelet count below 50,000. If the results of either the hematocrit or platelet fall under the desired result, an appropriate disclaimer should accompany the PFA result. 
6. A sample with a high sedimentation rate (e.g. severe sepsis, chemotherapy, or highly hemodiluted samples such as those obtained during cardiopulmonary bypass) may sediment during the 3 minute incubation period and result in  the CT being shorter than expected.

7. Closure time above the laboratory established cut-off may indicate the need for further diagnostic testing.

8. Microthrombi or particulates introduced into the sample from the environment will adversely affect the test results giving a flow obstruction error. 

9. Possible sources of interference in test results are:

a. Presence of hemolysis will interfere with results due to the lysis of red cells, causing a reduction in the hematocrit and the release of ADP.

b. Certain fatty acids and lipids found in the human diet inhibit platelet function, so diets of fatty foods should be avoided before testing.  Neutral lipids (cholesterol) have no effect on platelet function.

c. Platelet inhibiting agents (aspirin, anti-glycoprotein IIb/IIIa antagonists, etc.) directly affect platelet function. 

10. Patients who smoke will have shortened closure times due to platelet activation.

11. Platelet dysfunction may be acquired, inherited, or induced by platelet inhibiting agents. The most common causes of platelet dysfunction are related to uremia, von Willebrand disease (vWD), and exposure to agents such as acetyl salicylic acid (aspirin/ASA).




	Interpretation/

Results/Alert Values

	1. The Collagen/Epinephrine (COL/EPI) test cartridge is used to test platelet dysfunction caused by intrinsic platelet defects, vWD, Bernard Soulier, gray platelet syndrome or platelet inhibiting agents.  The Collagen/ADP (COL/ADP) test cartridge is used to determine whether abnormal results may have been caused by the effect of ASA (aspirin) or medications containing ASA.

2. PFA results are often printed with a letter (A,B,C,D,E) that is associated with an event or condition that was detected during the test run. It may be possible to rule out the conditions causing the error and report a numerical result. Please see attached list of Status Messages. Document P - PFA 100 Status Messages.doc
3. Differences in subject population, aspirin dosage, the time of testing after aspirin ingestion, and the anticoagulant used during blood sample collection, may produce results other than those listed.

4. Results of the PFA-100( test are reported by the instrument as CLOSURE TIME (CT) in seconds.

5. Enter as much patient information, i.e., age, Hct, PLTC, as possible in addition to the test results on the Patient Result form located in the logbook.



	Reference Intervals

	(31 days

COL/EPI
64 - 98 seconds

COL/ADP
50 - 62 seconds

(31 days

COL/EPI:
91 - 199 seconds

COL/ADP:
65 - 121 seconds



	Result Reporting
	In Sunquest:

Function:




MEM <CR>

Worksheet:




C2 <CR>

Test-1:





PFAS <CR>

Test-2:





<CR>

CAP Method:




Accept (A)

Workload data for CTLS:



<CR>

# Done:





2 (for positive and negative controls) <CR>



Workload data for - REPS: 


<CR>

# Done:





<CR>

Accept (A):




<CR>

Workload data for - 



<CR>

Accn. No.:




Enter ##### <CR>

COLE:





Enter results <CR>

COLA:





Enter results <CR>

Accept (A), Modify (M) or Reject (R):

A <CR>

NOTE:

1. Insert the coded comment PF05 (Abnormal closure times may be caused by one or more of the following patient conditions: platelet count ( 50,000, hematocrit ( 30% or an elevated erythrocyte sedimentation rate) to COLE and COLA when appropriate.
2. Type in the comment ADPN next to the result for COLA if running the COL/ADP cartridge was not necessary. (ADP testing is not necessary when Epinephrine testing is normal).
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