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INRatio Prothrombin Time Monitoring System

I.
Purpose
The INRatio system performs Prothrombin Time (PT) testing on fresh, capillary whole blood.  The PT test is the principle assay used to monitor warfarin therapy. The dosage of warfarin should be adjusted based on test results to recommended therapeutic ranges.  The thromboplastins used in performing PT tests can vary substantially causing differences in results between methods. The International Normalized Ratio (INR) is a mathematical correction of the PT result that adjusts for differences in thromboplastins. 
The HemoSense INRatio system consists of a meter, test strips, and accessories.  The disposable test strip contains the sample well and test area. The blood is applied to the sample well.  The test area holds the electrodes and reagents needed to perform a test. Each strip performs a test on the blood sample applied, as well as low and high control tests using reagents that are contained in the test strip.  A drop of blood is applied to the test strip, where it is drawn into the test area and mixed with reagents that cause coagulation to begin. As the blood clots, there is a change of the impedance in the sample, which is detected by the meter. The meter monitors this change in impedance, then calculates the PT and INR for the sample based on calibration information entered as a Strip Code, and reports them on the display. 
II. Specimen

A.
The preferred site for collection of a capillary blood sample is from the middle or ring finger.  Blood obtained by finger stick (lancet) must be free flowing and not forced; do not "milk" the finger to get sufficient blood.  Use a 21 gauge lancet with a set depth of 0.81 mm.  Do not use a lancet designed for glucose testing since this gives too shallow of a puncture.
B.
Errors in testing may occur if the client is anemic.  An acceptable range of hematocrit is 30-55.  
C. Guidance for testing following heparin therapy

1.
Unfractionated heparin administered intravenously – wait 24 hours post cessation of heparin therapy before testing.


2.
Low molecular weight heparin – refrain from testing for as long as possible after the dose has been administered.  Testing should be delayed for at least 1 to 1 ½ half lives of the medication (one half life is approximately 4 to 6 hours).  Testing should therefore be delayed for at least 6 to 8 hours after the dosage.
III.

Safety:

A. Use standard precautions as outlined in the Bloodborne Pathogen Plan.

NOTE:  Standard precautions are guidelines that combine the major features of “universal precautions” and “body substance isolation” practices.  Standard precautions cover the transmission of all infectious agents and thus are more comprehensive than universal precautions which are intended to apply only to transmission of blood-borne pathogens.

B. Place sharp’s container close to the collection site.

C. Wear disposable gloves at all times during the procedure, and lab coat and other appropriate personal protective equipment as indicated. 

D. Wash hands before putting on gloves and again after removing and discarding gloves.  Hand disinfectant gels are acceptable unless your department directives state otherwise or your hands are visibly soiled.
E. Change gloves between clients.

F.
Supplies such as cotton balls, gauze and gloves that are soaked with blood must be disposed of as biohazardous waste.  If not soaked with blood, these supplies may be discarded into routine trash containers.

IV.
Materials 
A.
Instrument


1.
INRatio Meter (Hemosense, cat. no. 0100004)

2.
INRatio Power Supply (Hemosense, cat. no 0100011)

B.
Supplies
 

1.
INRatio Test Strips (Hemosense, box of 48, cat. no. 0100139) 
2.
INRatio Microsafe Tubes (Hemosense,   , cat. no. 200235)
3.
Unistix Lancets (Hemosense, Cat. no 0902009)
3
Alcohol pads

4.
Gauze pads 

5.
Puncture resistant container (SHARPS container)
6.
Gloves
C.
Maintenance and Cleaning

1.
No maintenance is required other than routine cleaning.

2.
Clean the outside of the INRatio meter with a clean damp cloth. If necessary, 70% isopropyl alcohol may be used.

3.
Do not immerse the meter in any liquid.

4.
Do not use any abrasive cleaner.

5.
When necessary, clean the area around the test strip guide by lifting the cleaning door, and cleaning underneath with a swab or pad that has been wetted with 70% isopropyl alcohol.
D.
Storage and handling conditions
1.
Room temperature should be between 50o F and 95o F (10o C and 35o C) for testing.

2.
Relative humidity should be between 10% and 95%, without condensation, for testing.

3.
The INRatio meter should be transported in its original shipping container or another secure container. Avoid dropping the meter, or treating it roughly.

4.
The meter and test strip must be at room temperature before use.

5.
Test with the meter on a level surface.

6.
Do not move or touch the meter during testing.

V.
Quality Control

A. Quality control is an important part of PT testing. Testing controls ensures that each step of the test has been performed correctly and that the INRatio test system is performing properly.  

B. Each time a test is performed, a low and high control is tested automatically by the INRatio system.  

1. When a QC OK message appears, or QC1 and QC2 results are displayed without an error message, the meter is working properly, the test strip is working properly and testing was done using acceptable techniques. 
2. If the control result is out of range, an error message, indicating which controls are not in range, will appear on the display.  Document the invalid results and repeat the test.    

3. If the INR+PT+QC feature is selected, the actual QC results for each test will be displayed.
C.
Results of QC must be documented for each sample.  

D.
An error message usually occurs when test strips have not been stored properly, and have deteriorated.  All error messages must be documented on the daily test log.  

1. If a control error message is obtained, check to ensure that the test strips have not expired, that the correct strip code is input into the meter, and confirm that test strips have been stored properly. 
2. If it is determined that the test strips are satisfactory, repeat the test. If an error message is displayed again, document the error message on the daily test log and call POL Diagnostics Technical Support (313-406-4041) or Inverness Technical Support (phone number is located on the bottom of the instrument) for assistance.
VI.
Step by Step directions

A.
Prepare the meter for testing
1.
Allow the test strip pouch to reach room temperature before starting the procedure.

2.
Press any button to turn on the meter.  The meter will automatically perform a self test and display the software version.

NOTE: If an error message appears, consult the troubleshooting

section of the user’s manual or call Inverness Technical Support (located on bottom of instrument)
3.
When the self test is complete, the meter will prompt for a test strip.

4.
Remove the test strip from the foil pouch (the test strip is stable for ten minutes outside of foil pouch), and insert it into the test strip guide until the meter beeps and displays a strip code. The strip has been properly inserted when the words on the strip are readable to the operator.

NOTE: The strip code must be correct or the results may be inaccurate.

5.
Check the strip code on the test strip pouch or strip container.  

a.
If the strip code on the display matches the strip code on the strip pouch or strip container, press the OK button and continue to step 6.

b.
If the strip code on the display does not match the strip code on the strip pouch or strip container:

1)
Press the UP/DOWN button to highlight and change each digit one at a time. Hold down the button to scroll through the letters and numbers.

2)
Press the OK button to select each changed digit.

c.
Press the OK button again to proceed.

NOTE: If an invalid strip code is entered, an error message will be displayed for a short time, then the meter will return to the Strip Code screen, and allow the analyst to re-enter the correct code.

6.
If necessary, the meter will now warm up to operating temperature.

7.
The meter will beep when it has completed the warm up, the message “APPLY SAMPLE” will appear in the display and the green light on the meter will appear under the sample well on the test strip.
B.
Collect a Fingerstick blood sample

1.
Increase blood circulation by:

a.
Warming the hand by washing in warm water

b.
Warming the hand with a heating pad or hand warmer

c.
Gently massaging the finger

d.
Holding the hand below the heart

2.
Prepare supplies for use:

a.
Lancet
b.
Microsafe tube
c.
Alcohol pad

d.
Gauze or cotton ball

e.
Adhesive Bandage

f.
Puncture resistant container (Sharps)

3.
Identify a site on the finger to puncture:

a.
Either the ring finger or the middle finger of either hand

b.
Near the top of the finger on either side

c.
Away from any calluses or scars
4. 
Clean the selected area with 70% isopropyl alcohol, or an alcohol pad. Allow to air dry.
5. 
Puncture the finger following the instructions for the lancet being used.
6.
Apply gentle, continuous pressure until a large, hanging drop of blood forms.  Do not apply strong, repetitive pressure (milking the finger).  This may dilute the sample or activate clotting factors and may cause inaccurate results.

7.
Collect the specimen in a Microsafe capillary tube.   Hold the tube horizontally, and touch the tip of the Microsafe Tube to the blood sample.  Capillary action will automatically draw the sample to the fill line and stop.
8.
To expel the sample (at least 15µL), align the tip of the tube with the sample well of the test strip, over the green light, and squeeze the bulb. Do not move the meter during testing.  If a bubble forms in the test well, it may be popped with the opposite (flat) end of the microsafe tube.

NOTE:  If a sample won’t expel, hold the tube vertically and slide a finger over the vent hole.  Then align the tip with the sample well and squeeze the bulb.

NOTE:  Clotting will begin within twenty seconds from the time the site is punctured.  Sample must be applied to test within these twenty seconds or an inaccurate result may be obtained.

9.
After applying the sample, hold gauze or a cotton ball over the puncture site with firm pressure until the bleeding stops.

10.
Dispose of all used materials properly in a puncture proof biohazard sharps container.
NOTE: For fingerstick instructions, see Section IV.
C.
Obtain the test result
1.
After a few seconds, the meter will beep, signaling that the sample is accepted.

2.
The meter will perform the test. 
a.
If the meter does not beep and begin processing, not enough blood was applied. Do not attempt to add more sample.  Begin again at Step A-4 with a new test strip, and perform a new fingerstick on an alternate finger. 

b.
If the meter begins the test, but does not detect enough sample, an error message will be displayed. Do not attempt to add more sample.  Begin again with a new test strip. 
c.
If the results are unusually low or high, repeat the test.

3.
When testing is complete, the meter will beep and the results will appear on the display with the actual QC results, confirming that the low and high controls are in range.
a.
If the onboard controls are out of range or an error message

is displayed, follow the instructions in the Troubleshooting” section or call HemoSense Technical Support for assistance.

b.
If the result is outside the measuring range of the meter, the result will appear as > 7.5 or < 0.7.  Should this occur, repeat the test.  If it occurs again, testing should be done by another method.
4. 
Record the results on the client sample and the quality control on the daily test log.
5.
Remove the test strip and discard in a puncture proof container.

6.
When the test is complete, the meter will prompt to run another test.

7.
To begin another test, insert a new test strip into the strip guide and follow the instructions beginning at step a-4.  If left unattended, the meter will turn off automatically after a few minutes. It will beep a warning and display this message. Press any button if you do not wish it to turn off and it will remain activated.

8.
To shut down when testing is completed:

a.
Press the MENU button to return to the Main Menu.

b.
Highlight “TURN METER OFF” by pressing the UP/DOWN button.

c.
Press the OK button to select.

VII.
Results
A.
The American College of Chest Physicians makes these recommendations regarding INR ranges for patients on oral anticoagulation therapy:

Indication 




INR
Prophylaxis of venous thrombosis 

2.0-3.0

Treatment of venous thrombosis 

2.0-3.0

Treatment of pulmonary embolism 

2.0-3.0

Prevention of systemic embolism 

2.0-3.0

Tissue heart valves 



2.0-3.0

AMI 





2.0-3.0

Valvular heart disease 


2.0-3.0

Atrial fibrillation 



2.0-3.0

Mechanical prosthetic valves (high risk) 
2.5-3.5

Bileaflet mechanical valve in aortic position 
2.0-3.0
B.
Critical Values

1.
INR values of 4.0 or greater should always be confirmed by collecting a venous blood sample which is then sent to a reference laboratory for analysis.
VIII.
Records

A.
Daily Test Logs:

1.
Sufficient information must be recorded to insure that the client is adequately identified and that one can trace the result from the clinic log to the client record. 

2.
Record the lot number and expiration date of the test strip on the daily client log.

3.
Document the strip code on the daily client log.

4.
Document the quality control result for each client.

5.
Record the client result on the daily patient log.

6.
Document any errors that are displayed.  Perform and document the corrective action which was taken to resolve any errors that may occur.
B.
All test records must be filed for two years before they may be discarded.
IX.
Limitations of the procedure
A.
The INRatio system is for in vitro diagnostic use only.

B.
Use only fresh (not anticoagulated) capillary blood for testing.

C.
Blood samples must be applied to the test strip within 20 seconds after collection or the blood will begin clotting, causing inaccurate results.
D.
Do not add a second drop of blood if the first drop does not fill the well.  Discard the test strip and retest.
E.
Excessive squeezing of the fingerstick site (milking) releases interstitial fluid and may cause inaccurate results.

F.
The fingerstick site must be completely dry. If any alcohol remains on the finger, it may cause hemolysis which may cause inaccurate results.

G.
Do not allow any liquid to spill on the meter. If this should occur, unplug the meter and call POL Diagnostics Technical Support.

H.
The meter is a delicate instrument, and should be handled with care.  Dropping or other mishandling may cause it to malfunction.

I.
Running a test strip with an incorrect strip code may cause erroneous results.  Confirm the strip code each time a test strip is inserted.

J.
The test strips are for one use only. Do not reuse them.

K.
Do not move or touch the meter while it is running a test.
L
Do not use bleach to clean the instrument.  Bleach will corrode the electrodes.
X.
References
A. INRatio Professional User’s Guide.  Hemosense, San Jose CA 95134.  P/N 0200123 REV G.
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INRatio Daily Patient Log Sheet 
Clinic:  _____________
	Test Strip Lot #
	
	Test Strip Exp. Date
	

	Strip Code
	
	Meter Serial #
	

	QC 1 Range
	               -
	QC 2 Range
	                -


	Date of Testing
	Client ID
	INR
	PT
	QC1
	QC2
	QC pass/fail
	Strip Code

Match (Y/N)
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All error messages require completion of a Continuous Quality Improvement Form

Corrective Action:
	
	

	
	

	
	

	
	

	
	

	
	


___________________________  __/__/__   ___________________________  __/__/__

Site Coordinator Review                 Date
 Lab Director/Tech Consultant         Date
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