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POC.15  Activated Clotting Time (ACT+ and ACT-LR)

Using the Hemochron® Signature Elite

PURPOSE

The Hemochron® Signature Activated Clotting Time is a quantitative assay for monitoring the heparin anticoagulation during various medical procedures.  

The ACT+ demonstrates linear correlation to the anticoagulation effects of heparin between 1.0 and 6.0 units/cc of blood.  It is intended for use in monitoring moderate to high heparin doses frequently associated with angioplasty and cardiopulmonary bypass surgery.  The ACT+ is not sensitive to very low levels of heparin such as those encountered in critical care.  The ACT+ test is unaffected by aprotinin.  

The ACT-LR assay demonstrates a linear response to heparin at doses up to 2.5 units/cc of blood.  It is intended for use in monitoring low to moderate heparin doses frequently associated with procedures such as cardiac catheterization.  

Both assays are for in vitro diagnostic use.

PRINCIPLE
The Hemochron® Signature Elite utilizes a mechanical endpoint clotting mechanism in which testing occurs within the disposable ACT-LR or ACT+ cuvette.  Following whole blood sample introduction, the Hemochron® Signature Elite precisely measures 15 microliters of blood and automatically moves it into the test channel within the cuvette.  The remainder of the blood sample, not needed for testing, is automatically drawn into the waste channel of the cuvette.  Sample/reagent mixing and test initiation are performed automatically, requiring no operator interaction.  After mixing with the reagent, the sample is moved back and forth within the test channel and monitored by the analyzer for clot formation.

The clot detection mechanism consists of two LED optical detectors aligned with the test channel of the cuvette.  The speed at which the blood sample moves between the two detectors is measured.  As clot formation begins, blood flow is impeded and the movement slows.  The Hemochron® Signature Elite instrument recognizes that a clot endpoint has been achieved when the movement decreases below a predetermined rate.  Electronic optical detection of a fibrin clot in the blood sample automatically terminates the test causing the instrument's timer to display the coagulation time in seconds.  The whole blood ACT-LR or ACT+ test result is displayed by the instrument's digital timer as the celite equivalent ACT value in seconds in order to provide a familiar clinical format and thus facilitate accurate clinical test result interpretation.  

SPECIMEN

A.
Patient Preparation:

	NOTE:  Blood samples must NOT be collected until the instrument display indicates "Add Sample" and "Press Start".


	CAUTION:  Universal precautions shall be used at all times when handling blood specimens during collection, testing, and disposal.


B.
Requirements:

The Hemochron ACT-LR and ACT+ are optimally performed using 0.05cc of fresh whole blood.  The cuvette requires a minimum volume of 15 μl to perform the analysis, and will display a "Sample too small" if insufficient sample is applied.  Samples with any of the following characteristics should be discarded immediately, and a fresh whole blood sample collected prior to performing a test on the Hemochron analyzer.

1. Sample contamination with tissue thromboplastin.

2. Sample contamination with indwelling intravenous (IV) solutions.

3. Sample contamination with alcohol cleansing solution.

4. Samples with visible clotting or debris accumulation.

Blood samples demonstrating any of the above characteristics may interfere with the ACT-LR or ACT+ assays.  

C.
Collection Procedure:

If a syringe is used, it should have a 23 gauge needle or larger.  DO NO use excessive force when expelling the blood specimen through the needle.  This may cause hemolysis.

Blood Samples to be used for coagulation testing must be collected according to the following procedures to assure the integrity of the fresh whole blood sample.


Syringe sample, from indwelling line:
	NOTE:  The amount of blood required to adequately flush the line until it is free of contaminants is dependent on the amount of solution contained within the line.  A typical heparin lock will require approximately 5 cc to clear the line.  Greater volumes will be required to clear longer lines.  


1.
After flushing the sampling port, obtain at least 0.2 cc blood sample in a non-anticoagulated plastic syringe.

2.
Immediately dispense one drop of fresh whole blood into the sample well of the test cuvette, filling the well from the bottom up.  This may be done either with or without a transfer needle.  A sufficient quantity of blood must be added directly to the center of the sample well to fill it flush to the top.  Should a large drop of blood extend above the top of the center sample well, forming a dome, simply push the sample over into the outer sample well.  

Syringe sample, from a venipuncture

1. Prepare the venipuncture site by cleansing with alcohol and allowing to air dry completely.

2. Obtain a minimum of 0.20 cc sample with the second syringe.

3. Immediately dispense one drop of fresh whole blood into the sample well of the test cuvette, filling the well from the bottom up.  This may be done either with or without a transfer needle.  A sufficient quantity of blood must be added directly to the center of the sample well to fill it flush to the top.  Should a large drop of blood extend above the top of the center sample well, forming a dome, simply push the sample over into the outer sample well.

REAGENTS, SUPPLIES, AND EQUIPMENT

A. 
Equipment

Hemochron® Signature Elite Microcoagulation Instrument with supplied 12 volt transformer.

B.  
Supplies



Hemochron® ACT+ or ACT-LR test cuvettes



Plastic syringe (1cc or 3cc) 



Biohazard Disposal (sharps container if optional transfer needle is used)

C.  
Reagent Preparation

Hemochron® ACT+ and ACT-LR test cuvettes must be at room temperature prior to use.  For cuvettes stored at refrigerated temperature, this may take up to 60 minutes.  

D.
Storage Requirements

When refrigerated (2-8°C), the foil –pouched cuvette is stable until the marked expiration date.  Room temperature storage (15-30°C) storage is optional for sealed-pouched cuvettes.  Room temperature cuvettes are good for a maximum of 12 weeks, but must never exceed the marked expiration date.  Re-dating is necessary if stored at room temperature.  Once a pouch is opened, the cuvette (stored in the folded pouch and refrigerated) is stable for seven days.  Cuvettes should not be exposed to temperatures in excess of 37°C.  

QUALITY CONTROL

A.
Electronic Quality Control:

1.
Quality control must be performed once every 8 hours on any shift during which the instrument is to be used.  Internal EQC is used to provide a two-level electronic verification of instrument performance.  Internal EQC will also check the temperature and will store each result.  If one result fails, the test will stop and record all results as failed.  If the user aborts the internal EQC test, the test is not saved to the database.  If a cuvette is inserted in the instrument, EQC will be aborted and recorded as a failed EQC test.  

2.
Auto EQC has been enabled and will be performed automatically if the Elite instrument is on.  To keep the instrument on, be sure to leave the transformer plugged in and attached to the Elite.  

3.
It is good practice to check the amount of time left before the auto EQC is due to prevent the automatic mode from starting in the middle of a patient procedure.  To do this, press the QC button.  If the time left is not adequate for the patient procedure, press 1 to start the auto QC mode.  This will take approximately 8 minutes.  

B.
Liquid Quality Control 

1.
Each lot of the Hemochron® cuvettes will be validated for performance using two levels of liquid quality control once when the new shipment is received.  If multiple boxes of the same lot number are received within the same shipping container, only one randomly selected box of cuvettes will be validated by testing one normal (Level 1) and one abnormal (Level 2) directCHECK specimen.  If multiple shipping containers are used, one randomly selected box of cuvettes from each shipping container will be validated.  

2.
Two levels of liquid quality control will be tested at a minimum of once per month.

LIQUID QUALITY CONTROL PROCEDURE
1. Remove two test cuvettes and the appropriate levels of directCHECK from the refrigerator and allow them to come to room temperature prior to testing.  This could take up to 60 minutes.  

2.
Visually inspect to insure that the glass ampule is intact.  

3.
Enter your operator ID by scanning your badge or using manual entry.

4.
After the reagents have reached room temperature, open the pouch and insert the cuvette into the cuvette slot on the side of the instrument.  

	NOTE: During the pre-warm stage, observe the display for any fault/warning messages, and remove the top of the plastic seal from the directCHECK vial.




5.
 The instrument will signal when ready with an audible beep, and display alternating messages "Add Sample" and "Press Start".

6.
Remove the top of the plastic seal from the directCHECK vial and tap the vial on the counter top to ensure that the inner glass ampule is at the bottom of the plastic dropper.

7.
Insert the directCHECK vial into the white protective sleeve provided and crush the inner ampule by bending the vial over the edge of the table top or by pressing between two fingers.

8.
Immediately repeat this crushing action one to two more times.  

9.
Shake the vial with the cap upright 10 times, turn the vial over and shake 5 more times.   Then tap the vial top on the counter to ensure the control material flows to the dropper tip.  

10.
Remove the vial cap.

11.
Discard the first drop of control material into the vial cap.

12.
Squeeze the vial to dispense contents into the cuvette sample well.  DO NOT generate air bubbles in the sample well.  A sufficient quantity of whole blood control (approximately 50 μl) must be added to fill the center well flush to the top.  Should a large drop of sample extend above the top of the center sample well, forming a dome, simply push the excess over into the outer sample well.  

13.
Press the START key.

14.
Dispose of the control vial and cap in a sharps container.  

15.
Wait for a single beep signaling the conclusion of the test.  

	Note:  Two beeps indicate a fault condition.


16.
Results are displayed as the celite equivalent clotting time.  

17.
Compare the result with the acceptable range for each level of quality control reagent on the package insert.  Due to the low volume of testing and the expiration dates of the directCHECK, statistical ranges will usually not be valid.  A given lot of QC test result statistics will be compared to the package insert.  Historically they are quite comparable and will be used to verify the package insert range.  

18.
Remove the cuvette from the instrument and dispose of appropriately. 

19.
If quality control results are outside of acceptable ranges, refer to the manufacturer's recommendations for resolving the problem.   The given lot number of cuvettes is not to be used until in range quality control results verify the acceptability of the cuvettes for patient testing.  

20.
In cases where quality control is outside of an acceptable range, the cause must be resolved before patient testing can proceed.  The cause is likely attributed to one of the following categories:

a.
Test technique

b.
Control material

c.
Test cuvette

d.
Instrument. 

If results are outside of the acceptable range the following items should be verified immediately:

a.
Control material and cuvette expiration dates

b.
Instrument temperature

c.
Proper technique

d.
Cuvette sample volume

e.
Presence of clots in the control material

If the source of the problem may have affected previous patient testing, the provider(s) must be notified that testing may have been invalid.  Document provider names and time of contact on the maintenance log sheet.  

PATIENT TESTING


1.
Insert the ACT-LR or ACT+ cuvette into the cuvette opening on the side of the instrument.  The instrument will automatically identify the test cuvette inserted and display the test chosen.  This initiates the pre-warm/self-check mode (approximately 30 seconds).

a.
DO NOT force a cuvette into the instrument.

b. DO NOT use expired cuvettes.

2.
During the pre-warm stage, observe the display for any fault messages.  

3.
The instrument will signal when ready with an audible tone, and the screen will display the alternating messages "Add Sample" and "Press Start".  The instrument will remain in the ready mode for five minutes.  At the end of five minutes, a "Start timeout" will occur indicating that the current cuvette be discarded and a new cuvette placed in the instrument.  

4.
Obtain the fresh whole blood (0.20 cc) sample.

5.
Immediately dispense one drop of blood into the sample well of the prewarmed ACT-LR or ACT+ cuvette.  Fill the sample well from the bottom up with whole blood.  This may be done either with or without a transfer needle.  A sufficient quantity of blood must be added directly to the center of the sample well to fill it flush to the top.   Should a large drop of blood extend above the top of the center sample well, creating a dome, simply push it over into the outer sample well.

	NOTE:  When transferring blood into the sample well, DO NOT force blood into the pin located on the center of the sample well, and DO NOT generate air bubbles in the sample well.


6.
Depress the START key.

	NOTE:  The instrument displays a "Sample Too Small" message if an inadequate sample has been provided.  


7.
Test completion will be indicated by a single beep.  

	NOTE:  Two beeps indicate a fault condition.


8.
ACT-LR and ACT+ results are automatically converted to a reference celite ACT result and displayed as the celite equivalent results in seconds.  

REPORTING RESULTS

1.
Results are reported in whole seconds and recorded in the patient procedural notes as well as kept on electronic file by the Ancillary Testing Coordinator.  

2.
Normal reference ranges are list below and based upon established, published information:

	Test
	Instrument
	Normal Range (sec)
	Use

	ACT-LR
	Hemochron Signature Elite
	113-149♥

89-169♥♥
	Monitoring low to moderate dose heparin anticoagulation

	ACT+
	Hemochron Signature Elite
	81-125♥

96-152♥♥
	Monitoring moderate to high dose heparin anticoagulation


♥  Normal range generated from normal volunteer donors. 

♥♥ Normal range generated from hospitalized patients not receiving heparin. 

3.
ACT-LR results that exceed "400" should be reported as "greater than 400".

4.
ACT+ results that exceed "1005" should be reported as "greater than 1005".

5.
Any result exhibiting inconsistency when compared to the patient's clinical status should be repeated or supplemented with additional diagnostic tests.  

6.
The reference limits on patients being treated for cardio-vascular diseases will depend upon the therapeutic modality being implemented.  These values will be determined by the physician carrying out the procedure and will be based upon accepted published data.  

PROCEDURAL NOTES

The Hemochron ACT tests are affected by poor technique during the blood collection and delivery to the sample well.  The accuracy of the test is largely dependent upon the quality of the sample collection and the transfer of the blood to the test cuvette.  Tests may be affected any of the following conditions:

a.
Foaming of the sample (air bubbles)

b. Hemolysis

c. Clotted or partially clotted blood

d. Unsuspected anticoagulation with either heparin or warfarin

e. Presence of a lupus anticoagulant

See the operator's manual for additional procedural notes.  

LIMITATIONS
Values less than 68 seconds, or exceeding 1005 seconds are not reported on the analyzer; instead, and "Out of Range – Lo" or "Out of Range – Hi" message is displayed.

Samples with hematocrits less than 20% or greater than 55% may exhibit an optical density outs8ide the level of detection of the instrument.  In such cases, a "Sample Not Seen" error message will be displayed.

The effect of agents such as aspirin, tanexamic acid, DDAVP, anti-fibrinolytics, defibrinating agents (e.g. Ancrod), direct thrombin inhibitors (e.g. hirudin) and platelet preserving agents such as GPIIb/IIIa inhibitors *e.g. ReoPro) on the ACT result may be different than on a reference ACT used for correlation.  

As with all diagnostic tests, Hemochron test results should be scrutinized in light of a specific patient's condition and anticoagulant therapy.  Any results exhibiting inconsistency with the patient's clinical status should be repeated or supplemented with additional test data.    

MAINTENANCE

Inspect and clean the cuvette opening as required.  Remove residual dried blood or other foreign matter using an alcohol wipe or a swab moistened with 10% bleach.  Wipe instrument with a water dampened cloth to remove bleach from the plastic surfaces.  Apply solution to clean and disinfect areas contaminated with blood.  DO NOT use solvents or strong cleaning solutions as they may damage the instrument's plastic components.  Routine maintenance other than cleaning is not required.  

Maintenance other than cleaning is normally not required.  If other maintenance is needed, contact the Ancillary Testing Coordinator.  
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