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Principle:

A small drop of blood is applied to a MediSense Precision PCx test strip.  The biosensor system utilizes a dry reagent strip technology, based on the glucose oxidase reaction to allow rapid measurement of blood glucose. Each reagent strip utilizes an electrode containing the enzyme glucose oxidase (Aspergillius nigeri). When a blood drop is added to the reagent strip, the oxidation of glucose in the drop produces gluconic acid. During this reaction, electrons are transferred by an electrochemical mediator to the surface of the electrode which results in a measurable current. The size of the current is proportional to the amount of glucose present in the blood drop.

Clinical Significance:

Blood glucose levels of patients with hypoglycemia or hyperglycemia can be monitored with the Medisense PCx. Patient management can be initiated immediately upon obtaining results, thereby avoiding any interruption of patient care.  Certified personnel may perform glucose testing using the Medisense PCx.

Materials And Equipment:

A. Precision Pcx Hand Held Monitor

Keep the Precision PCx monitor level when performing testing.  If liquid is allowed to flow down the test strip into the monitor, the monitor could be damaged.

B. Barcode Scanner

The Barcode Scanner is used to scan barcode information into the monitor.  Hold the barcode scanner 3-12 inches from the barcode to be scanned.  It may help to place the object to be scanned on a flat surface, by itself.  This will prevent other items from being accidentally scanned.

Press and hold down the scan button to start the barcode scanner.  A red beam will be emitted from the monitor.  Slowly move this beam over the barcode on the item to be scanned.  When the monitor accepts the barcode, it will beep in acknowledgement.  

WARNING: Never look into the barcode scanner beam or point it toward anyone's eyes.  The beam could cause permanent damage to the eye.

C. Battery Compartment

The monitor holds two AA alkaline batteries to power the monitor. To prolong the battery life of the monitor, the monitor should be turned off when not in use.  If the monitor is left on and has not been used for 4 minutes, it will automatically shut itself off.

D. Precision Pcx Blood Glucose Test Strips

Each test strip is wrapped in a foil packet with a barcode label.  This label holds the calibration information about the test strip, including the lot number, the expiration date and expected control solution ranges.  When opening the foil test strip packet at 

the notch and tear up or down to remove the test strip.

1. Use the test strips before their expiration date.

2. Do not use test strips that are wet, bent, scratched or damaged.  Use the test strip immediately after opening its foil packet.

3. Do not scan a packet's barcode and use a test strip from another packet.  This may cause incorrect assay results to be generated.

4. Use each test strip only once.

5. Unopened test strips should be stored at room temperature 39 to 86°F.

E. Quality Control Solutions

MediSense Control solutions are available from UMDNJ-RWJMS Point of Care Testing program at the telephone number shown on the contact list. Expected results for these glucose control solutions are specific to the test strip reagent lot and can be found in the package insert which accompany the reagent strips. This information is entered into the meters at the time of reagent lot validation and insures that units that are not operating properly will be blocked from use.

1. Store control solutions at room temperature (between 39( and 86(F) with their bottle caps fully tightened.

2. After opening, each bottle of control solution is stable for 90 days if tightly closed after each use.  When you first open a new bottle, write the current date on the bottle label, your initials and the calculated expiration date.  Discard all unused solutions once the calculated expiration date has passed.  

3. After each use, replace the correct cap on each bottle and immediately tighten the cap.

4. Do not use control solutions after the expiration date printed on the bottles and the box.  The Precision PCx Monitor does not accept control solutions that have passed their expiration date.

Specimen Collection And Handling: 

Universal Precautions apply. Follow UMDNJ - Robert Wood Johnson Medical School universal precautions and biohazard disposal policy when handling patient specimens and used MediSense reagent strips.

A. Collecting Capillary Blood Samples

1. Collect the capillary blood using a lancing device and an appropriate technique.

2. Avoid squeezing the puncture site excessively.

3. Apply the drop of blood directly to the target area of the test strip, covering the entire area.

4. Since you are using whole blood without an anticoagulant, test immediately to prevent clotting from affecting the results.

Calibration And Linearity Testing Procedures:

Calibration and Linearity Testing are performed by the POCT program staff and are not the responsibility of the testing site staff.  However, it is the responsibility of the testing site staff to discontinue using any MediSense monitor that fails any of the checks outlined in this procedure, and to notify the POCT program Administrator.  The monitor will then be repaired or replaced before testing can resume.

Quality Control: 

A. When To Test Control Solutions

1. Once daily, prior to running the first patient specimen of the day. The glucose monitor has been set to require tests of Low and High Control Solutions, AND:

2. When you question blood glucose results.

3. When your test strips have been exposed to temperatures outside the storage conditions (390 - 860F; 40-300C.).

4. Prior to distributing a new lot of reagent strips to UMDNJ-RWJMS practice sites, strips will be validated centrally. 

B. Control Test Procedure

1. Turn on the monitor.

2. Press 2-Control Test.

3. Scan or enter your Operator ID. 

4. Scan or enter the low control solution lot number.  If the Unexpected Level screen appears, your instrument is not programmed to use the control you are using.  Make sure you are using the correct solutions.

5. Scan or enter the test strip lot number.  

6. The monitor will prompt for a test strip to be inserted into the test strip port.  Open the foil test strip packet at the notch and tear up or down to remove the test strip.  With the contact bars facing up, insert the test strip into the test strip port until it stops. 

7. Invert the control solution bottle several times to ensure thorough mixing before use.  Tap the capped control solution bottle to remove air bubbles from the nozzle of the bottle.

8. Apply a drop to the target area on the test strip. The monitor will beep when the sample is accepted. The test starts automatically, as the sample is accepted.

9. Recap the control solution bottle tightly.

10. Wait for the monitor to analyze the control solution and display the test results.

· Note the result and whether it falls within the expected range.

· Control test results will appear as a PASS/FAIL.

· The display will show the control range, date and time.

· An "X" will appear in front of a test result that is out of range.

11. Remove the test strip.

· If the control tests result is within range, Press 1 to continue to the next control, or Press Menu if both controls are done.

· If the control test is out of range, check to see whether you can identify and fix a problem.  If so, Press 2 to repeat the test.  

· If you cannot solve the problem, call for assistance and do NOT perform patient testing.

Proficiency Testing:

Periodically, the lab will be presented with proficiency testing solutions of unknown glucose concentration from a regulatory agency. Follow the following steps to analyze these specimens:

1. Turn on the monitor.

2. Press Menu, then Press 2 – Proficiency Test.

3. Scan or manually enter the Operator ID via the keypad, then press Enter.

4. Enter the Sample ID, and then press Enter.

5. Scan, or manually enter the test strip lot number and press Enter.

6. Open the foil test strip packet at the notch and tear up or down to remove the test strip.  With the contact bars facing up, insert the test strip into the test strip port until it stops.

7. Gently invert the sample bottle 3-4 times then apply a drop of the sample to the target area on the test strip the monitor will beep when the sample is accepted. The test starts automatically, as soon as the sample is accepted.

8. Recap the sample bottle tightly.

9. Wait for the monitor to analyze the sample and display the test results.

10. The display will count down the seconds it takes to analyze the proficiency test sample (20 seconds), then displays the result.

11. If the operator is prompted to enter a comment code, continue to step 13; otherwise skip forward to step 14.

12. Scan or manually enter the comment code via the keypad, then press Enter.

13. The monitor returns to the Results menu.  The comment code number that was entered will appear in a box to the left of the test result.

14. The operator will select one of the following options:

· Press 1 - Next Test.

· Press Menu to return to the Menu Mode.

· Press On/Off to turn off the monitor.

· The operator can refer back to step 5 for the steps to perform any additional proficiency testing at this time.

Patient Test Procedure:

1. Turn on monitor. 

2. Press 1 to select Patient Test.

3. Scan or enter your Operator ID. 

4. Manually enter the Patient ID via the keypad, then press Enter.

5. Scan or enter test strip barcode.

6. Select sample type (if prompted), “Press - 1- Capillary or Arterial, 2- Venous”

7. Open the foil test strip packet at the notch and tear up or down to remove the test strip.  With the contact bars facing up, insert the test strip into the test strip port until it stops.

8. Apply a drop of blood directly from the patient's finger to the target area on the test strip.

· The test starts automatically, as soon as the sample is accepted. Cover the entire target area of the test strip with the blood sample.  The test results will not be affected if the target area has been briefly touched with the patient's finger, a capillary tube or pipette.

· If the test fails to start, apply a second drop of blood to the target area within 30 seconds.  If the test fails to start after the second drop is applied, or if more than 30 seconds have passed, discard the used test strip and repeat the test.

· After the blood is applied to the test strip and the test starts, do not touch the test strip.

9. Wait for the monitor to analyze the sample and display the result. All results must be documented in the patients chart and reported to doctor.

10. If the result exceeds action limits ( < 70 or > 400 mg/dL):

· An up or down triangle appears in front of the test result.

· Inform the patient’s physician

· Repeat testing and/or send a sample to lab.  

· If repeat testing on a result > 400 mg/dL differs by more than 50, or if repeat testing on a result < 70 differs by more than 10 mg/dL, sent a STAT glucose to the lab.

11. Remove the test strip from the monitor and discard it in the proper container.

12. The operator can select one of the following options:

· Press 1-to test another patient

· Press 2-to repeat the test on the same patient

· Press 3-to view the patient’s previous results.  Refer to the section entitled Data Review for Patient History for further information.

· Note: If results are not expected levels, draw the patient’s blood and send it to the laboratory. Report to POCT coordinator any significant differences in POCT level vs. laboratory level.

Interpretation: 
Point of Care Results are to be conveyed to the attending physician as soon as they are completed.

If the glucose result is below 70 or above 400 mg/dL, follow the instructions for repeat testing or laboratory confirmation of the result, as outlined in the PATIENT TEST PROCEDURE section of this policy.

Maintenance: 

The glucometer should be wiped down with an alcohol pad daily. Careful attention should be maintained not to allow any liquid flow into the port where the glucose strip is placed.

Patient History Data Review: 
The Precision PCx Monitor stores up to 4,000 patient test results.  Control, Proficiency and Linearity Data can also be reviewed. 

Follow these steps to access to Patient History Data Review:

1. Turn on the monitor.

2. Press the Menu button.

3. Press 1 - Data Review. 

4. Press 1 - Patient History.

5. Press 2 - Patient ID.

6. Scan or manually enter the Patient ID via the keypad, then press Enter.

7. Select one of the following options:

· Press 1 - Previous, view previous test results.

· Press 2 - Next, view the next test result.

a. The monitor shows the result of the patient's most recent test result.

b. If there are other test results to view, the bottom line of the monitor shows the following menu options:  1-Previous and 2-Next.

c. The numbers that appear to the right of previous and next indicate the number of tests available for review.

d. The display also shows:

P:  
Patient ID

O:  
Operator ID

12:  
Comment Code

ven: Venous Sample

8. When finished reviewing the data:

· Press Clear to return to the Patient ID screen.

· Press Menu to return to the Menu Mode menu.

· Press On/Off to turn off the monitor.

If a printed patient history is needed, please contact POCT staff. 

Troubleshooting:


In order to insure that POCT program administration is aware of generic problems with the Medisense glucose meters, we would request that you use the following troubleshooting sequence to obtain help for your meter:

1. Attempt to duplicate the problem.

2. If possible, re-run the High and Low control solutions

3. Call the POCT clinical coordinator at the number shown on the contact sheet. If the POCT clinical coordinator is not available, contact UDL Central Administration.

4. After a preliminary review, a decision will be reached as to whether to contact PCx technical support. 

5. If appropriate, the POCT program will ‘swap’ out the problematic unit for a validated instrument spare maintained centrally. 

Errors with glucose meters can be either technical, due to some failure of the instrument, operator performance or reagents. Occasionally instrument failure is due to the technical limitations of the methodology. Many apparent errors are actually purposely programmed into the instrument due to the selected options chosen for the RWJMS POCT program. This would include the inability of untrained operators to perform testing prior to certification and the updating of the instruments to reflect an updated list of reagents. 
Sources Of Error In Patient Tests:
A. Glucose Results Higher Than Expected:

1. Hematocrit < 20%

2. Serum or plasma samples used instead of whole blood

3. Room temperature > 104 °F (40 °C)

4. Relative humidity > 90%

5. Venous blood tested in capillary or arterial mode

B. Glucose Results Lower Than Expected
1. Hematocrit > 70%

2. Room temperature < 59 °F (15 °C)

3. Relative humidity < 10%

4. Acetaminophen > 100 (g/mL

5. Hyperglycemic-hyperosmolar state (with or without ketosis)

6. Severe dehydration, hypotension or shock

7. Water or alcohol remaining on the puncture site

8. Venous or arterial whole blood sample not tested within 30 minutes after collection

Troubleshooting Out Of Range Control Test Results:

Repeat the test to insure that the following conditions are met:

1. No air bubbles are in the control bottle’s nozzle.

2. Calibrate the monitor using the bar-code for the test strip used.

3. Enter the correct 5-digit lot number for the control solution (note that there are different lot numbers for the High Control and for the Low Control).

4. Check storage temperatures. Solutions and test strips must be stored between 39 °F and 86 °F (4 – 30 °C).
5. Check that the temperature and humidity conditions in the room where the test is being performed are within the acceptable range (see Test Strip package insert).
6. Check that the control solutions have not been open for more than 90 days.
7. Make sure that only PCx strips are used.
If in doubt, repeat the test using a new box of control solutions and/or test strips.
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Blood Glucose Monitoring

Accudata GTS System

Principle: 

     Glucose present in the blood sample is converted to gluconolactone by the enzyme glucose dehydrogenase. This reaction frees an electron which then reacts with hexacyanoferrate, reducing it to hexacyanoferrate. The monitor then applies a voltage between two electrodes, causing the reduced mediator to be reconverted to the oxidized form. This generates a small current that is read by the monitor.

Clinical Significance:

      Blood glucose levels of patients with hypoglycemia or hyperglycemia can be monitored with the Accudata. Patient management can be initiated immediately upon obtaining results, thereby avoiding any interruption of the patient care. Certified personnel may perform glucose testing using the Accudata.

Policy: 
     Point of Care fingerstick glucose testing for patients must be ordered, in writing, by a physician, authorized clinician or advanced practice nurse. POCT fingerstick glucose test will be performed by RN or LPN certified in Accudata GTS. All nursing personnel must have initial and annual training in the use of Accudata GTS. Training will be provided by the Point of Care Coordinator, or designee. All results must be recorded on the patients chart and any abnormal results reported immediately to the physician or advanced practice nurse.

Material and Equipment:

     A. Accudata GTS with Accu-check Advantage monitor. The accu-chek monitor may

         be removed during patient testing. It should be returned promptly to GTS cradle.

     B. Accu-chek comfort curve strips: Strips are to be used only one time. Expiration

        date must be checked prior to use. Test strips must be stored in original containers.  

        When taking a strip from the container, put the cap back on tightly right away. Keep 

        Test strips at room temperature (2-32° C) Do not keep strip in a room with >85%

        Humidity.

    C. Accu-chek Control: Your control solution must be coded into the system.   

         Once control solution is opened, it is good for 3 months. All control solution must 

         have date opened, date expired and staff initials. Store control solution at room

         temperature (2-32° C). Recap tightly control solution immediately after use.

   D.  Battery Compartment: Accu-data GTS and Advantage monitor has battery 

        Compartments. Accu-data GTS holds 6 “C” alkaline batteries. Advantage monitor

        Holds 2 “3V” lithium batteries.

Specimen Collection and Handling: 

     Universal Precautions apply. Follow UMDNJ - University Behavioral HealthCare l universal precautions and biohazard disposal policy when handling patient specimens and used Accu-Data reagent strips. Collect the capillary blood using a lancing device and appropriate technique. Avoid squeezing the puncture site excessively. Apply drop of blood to the edge of the curve on the accu-chek strip. If any yellow is still visible on the strip after applying the first drop of blood, a second drop of blood may be added to the target area within 15 seconds.

Calibration and Linearity testing:

     Calibration and Linearity testing are performed by the POCT program staff and not the responsibility of the testing site staff. However, it is the responsibility of the testing site staff to discontinue using the Accu-Data if it fails to perform correctly. The POCT coordinator should be informed of the malfunction.

Quality Control:

    Quality control is done once a day prior to patient testing, if you question patient results, if test strips are exposed to extreme temperatures and as otherwise directed by the Laboratory Director, POCT Coordinator or designee.

1. Press blue power on button.

2. Press ctrls key. 

3. (and renumber others) Check strip code, if correct press yes. If no enter the information

    Requested.

3. Enter valid operators ID

4. Select desired control level. Check hand written expiration date on bottle

5. Check lot # is correct, press yes. If not correct enter the information requested.

6. Insert testing strip into the accu-chek advantage.

7. Add a drop of the control to the side of the strip and wait for results. Make sure the

    result fall within the parameters of that level. If they do not repeat the test and they 

    continue to be incorrect report to your POCT coordinator.

8. Level 1 and Level 2 must be run every day. Both levels must fall within the parameters

    before any patient testing can be done.

Proficiency Testing: (which now?)
    Periodically, the lab will be presented with proficiency testing solutions of unknown glucose concentration from a regulatory agency. PT samples may not be transferred to or discussed with another testing site or lab. The UBHC Point of Care Testing program subscribes to AAB or the College of American Pathologists CAP survey GH.  Three challenges are sent per year, two samples per challenge.  When proficiency testing samples arrive, run them promptly, as you would patient samples, and forward the results to the Point of Care office.  Do not submit results directly to the CAP.

1. Press “on” button.

2. Enter operator code

3. Press “Menu” button

4. Select “Qiality Control”

5. Select Test Type:  PROFCY for Proficiency test mode

Patient Testing Procedure:

1. Press “on” button.

2. Press “PAT” for patient testing

Check the expiration date on the strips

3. Verify strip code. If correct enter yes. If not enter the information requested.

4. Enter operator ID 

Does the patient ID get entered somewhere??

5. Remove new test strip from vial. 

6. When the strip icon appears on the meter, gently insert test strip with the yellow target 

    facing up. (you may remove the meter from GTS when testing a patient.)

7. When the drop icon is flashing, touch and hold the drop of blood to the edge of the 

    curve on the Accu-check comfort curve test strip. Do not smear the blood. If any 

    yellow is still visible on the strip apply a second drop of blood within 15 seconds of the

    first drop. 

8. Results will appear in 40 seconds.

9. After results appear, remove strip.

10. Return meter to the GTS cradle. (If the GTS powers down, press the blue button.

11. Enter comment code, if necessary and press enter. Press “yes” if another patient needs 

      to be tested.

12. Record the result in the patient’s chart.  Since patient information is stored in the meter’s memory, handwritten log sheets are not required.

Note: If results are not expected levels, draw the patient’s blood and send it to the laboratory. Report to POCT coordinator any  differences in POCT levels vs. laboratory levels of more than 20%.

Interpretation: 

     If glucose result is below 70 or above 400mg/dl, follow instruction for repeat patient’s test or draw patient’s blood for laboratory confirmation. Result must be reported to the physician or advanced practice nurse immediately. After regular lab hours, blood specimens should be sent to Robert Wood University Hospital as in the emergency service policy.

All results must be charted in patient’s medical chart, including date and time of the test and reported to physician or advanced practice nurse.

Method Limitations:

Extremes in hematocrit (<20 or >65)

Extremes in room temperature <15°C or >40°C

Relative humidity <10% or >90%

Severe dehydration

If patient’s result is not what you expect, draw patient’s blood and send to laboratory.

Maintenance:

     Health care professionals should wear gloves and follow infection control procedure when handling blood glucose test equipment. To clean the AccuData GTS, wipe its surface, including the AccuData communications window, with a soft cloth slightly dampened (not wet) with 70% isopropyl alcohol. Make sure no streaks remain on the communication windows. This must be done daily. Do not spray the instrument directly with solution and do not get any liquid in or around the test strip guide area. 

Reviewing Test Information:

     The AccuData GTS can store 1000 test results in its memory. You may review the stored results, which are displayed with the type of test, patient or solution identifier, and time and date that the test was performed. Turn the AccuData and select “review”. The most recent test information will appear. You may scroll back or forward to review memory.

Troubleshooting:

     An error message will be displayed, follow the instruction on the screen. Errors with the AccuData can be technical, due to some failure of the instrument, operator’s performance or reagent. Refer to the AccuCheck/AccuData technical manual for error codes, troubleshooting and possible solutions. If you are unable to resolve the problem yourself, contact POCT coordinator. 
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