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I.
Purpose:
Quantitative whole blood glucose determinations are useful for following the concentration of blood glucose in persons with diabetes.  Screening on a routine basis is an effective clinical management tool.  Extreme blood glucose concentrations (high or low) can lead to shock and death.

The Abbott OptiumTM blood glucose monitoring system (meter, test strips, and controls) is intended for self-testing by persons with diabetes and by healthcare professionals, to monitor the level of glucose in whole blood.  The Abbott OptiumTM System is specific for glucose and has been referenced to plasma/serum glucose.
II.
Specimen: 
Freshly obtained finger stick (capillary blood) is required.  Venous blood is not recommended.  

Clean the intended puncture site with mild soap and warm water, and rinse and dry thoroughly before testing.  If alcohol is used to wipe the puncture site, make sure the site is completely dry before doing a fingerstick.  The test must be performed within one minute after the fingerstick is performed.   Refer to regional lab procedure Specimen Collection:  Blood Collection by Fingerstick (RL.04.02) for additional instructions.
III.
Safety  



Blood and blood products may harbor blood borne infectious agents.  Standard precautions must be followed to prevent exposure to infectious agents.  All appropriate personal protection equipment (lab coats, gloves, and eye protection) must be worn.  Since a finger stick device is used, appropriate management of "Sharps" and biohazardous waste is required.  Keep all test supplies away from small children as they present both a chemical hazard and a choking hazard.
IV.

Materials:
A.
Test System
1. Test strips individually wrapped in foil packets

2. 1 calibrator

3. Instructions for use

4. Information card

B.
Controls
1.
MediSense Low and High Controls.  Controls are ordered directly from Abbott Diabetes Care (800-527-3339)

C.
Supplies required but not provided
1.
Alcohol wipes 
2.
Lancing device and disposable lancets

2. Gauze 
3. Biohazard sharp container 

D. Storage and Handling

1.
Test Strip 




a.
Do not use a Test Strip after the expiration date.  



b.
Store at temperatures between 39-86oF (4-30 oC) and away from direct sunlight.



c.
Use each strip once and then discard it.




d.
Do not use a test strip that is wet, bent, scratched, or damaged.




e.
Do not use the test strip if its foil packet has puncture or tear in it.

2.
MediSense controls




a.
Store and use the control solutions as required by the manufacturer.


b.
Only MediSense controls which have been purchased directly through Abbott Diabetes Care Customer Care are to be used with this test system.




c.
When a control solution bottle is opened for the first time, count forward 90 days (3 months).  This will be the open vial expiration date.  Write both the date the vial was opened and the open vial expiration date on the control bottle. 
E.
Maintenance of the meter



1.
Clean the meter using a lint-free tissue moistened (not wet) with a mild detergent or disinfecting solution (e.g., freshly prepared 10% bleach).  Wipe both the outside and inside of the meter, taking care to keep the cleaning solution from running down into the test strip slot.  Wipe dry with a lint-free tissue after cleaning.   

III.
Quality Control
A.
Calibration



1.
The monitor must be calibrated to properly recognize the test strips currently in use.  Failure to calibrate properly may cause incorrect results.



2.
The monitor must be calibrated each time a new box of test strips is opened and used.  



3.
Use only the calibrator that comes with the new box of test strips.



4.
When the box is empty, throw the calibrator away.



5.
Document the results of the calibration on the QC log sheet.

B.
The Medisense Low and High controls are to be used with this test system to verify the accuracy of blood glucose test results.
C.
Frequency on controls
1.
Each week (Monday-Friday) of use before client samples are tested.

2. Each new lot number of test strips.

3. Each new shipment of test strips (even if the same lot number as a previous shipment)

D.
Expected Values

See package insert supplied with box of control material.  The average (mean) and acceptable range will be noted in the “Expected Results for Use with MediSense Control Solutions” section of the package insert.  These values must be documented on the QC log sheet.
E.
Corrective Action

1.
If the controls fail to yield expected results, do not use the instrument or reagent for monitoring glucose levels until performance issues are resolved and expected results obtained and recorded.  Out-of-range control results are indicative of a problem with the meter, the test strip, or testing technique.
2. Resolve the problem by following the following steps:
a. Carefully review the test procedure and the problem solving section of the manufacturer’s User Guide.

b. Retest using a new Test Strip from an unopened, unexpired package. If the test result is still out of range, there may be a problem with testing technique (sample application).

c. Contact your laboratory director, technical consultant, or Abbott Customer Service (1-800-527-3339) if the problem cannot be resolved.

3. All corrective action must be documented by testing staff and reviewed by the site coordinator and the laboratory director or technical consultant.

 F.
Records

1.
Q.C. Data:  Record the Q.C. Results in the Q.C. Log sheet.  Lot numbers and expiration dates of both test strips and control solutions must be recorded.  Client records or clinic work sheets should indicate the lot number and expiration date of glucose test strips utilized.

VI.
Method
A. Calibration

1.
Hold the calibrator with the lot number facing the operator. 
2.
Insert the calibrator into the test port.

3.
Push the calibrator into the test port until it stops.

4.
Verify that the lot number matches on all of these items:


a.
Monitor display window


b.
Test strip calibrator


c.
Test strip instructions for use


d.
Test strip foil packet.
5. 
When the lot number on the display matches the lot number on these items, the calibration is complete and the monitor may be used for client testing.

B.
Quality Control


1.
Remove the test strip from its foil packet.


2.
Insert the three black lines at the end of the test strip into the strip port.


3.
Push the test strip in until it stops.


4.
Mark the test as a control.  Do this by pressing and releasing the middle button once.


5.
Apply the control solution to the test strip



a.
Turn the control solution bottle upside down three to four times to mix the solution.



b.
Remove the cap.



c.
Apply a drop of control solution to the end of the test strip.  The control solution is drawn into the test strip.



d.
Continue to touch the control solution to the test strip until the monitor begins the test.


6.
The monitor beeps and the control result shows on the display window at the end of the countdown.


7.
 Document the result on the QC log sheet and compare the result to the expected range.  Proceed with client testing if both high and low controls are within the expected range.
C. Measurement of blood glucose
1.
Getting started

a.
Prepare lancing device


b.
Remove the test strip from its foil packet


c.
Insert the three black lines at the end of the test strip into the strip port.


d.
Push the test strip in until it stops.

2.
Obtain a blood drop (as described above in section II)

3.
Apply the blood drop to the test strip


a.
Touch the blood drop to the white area at the end of the test strip.  The blood is drawn into the test strip.


b.
Continue to touch the blood drop to the end of the test strip until the monitor begins the test.  The monitor begins the test when:



1)
The beeper sounds



2)
The display window shows the status bar.



3)
The display window shows the countdown.



NOTE:  Do not remove the test strip from the monitor or disturb the test strip during the countdown.

c. If the countdown does not start, insufficient blood was applied to the test strip.

1)
Apply a second drop of blood to the test strip.  

2)
If the countdown still does not start discard the test strip, turn off the monitor, and try again with a new strip.
4. Obtain the result

a. At the end of the countdown the beeper will sound

b. The blood glucose result shows on the display window.

c. Document the result on the client test log.

5. Shut off the monitor

a. Removing the test strip from the strip port turns off the monitor.  Use the foil packet to remove and discard the test strip.

b. Discard the test strip.
VI.
Reporting

A.
Results are reported in “mg/dL” (milligrams of glucose per deciliter).
B.
Low Result


1.
If the result is shown as “LO”, the monitor has either determined that the blood glucose result is lower than 20 mg/dL or there may be a problem with the test strip.


2.
Repeat the test with a new test strip.  If “LO” shows on the display window again, refer the client for prompt follow-up with a physician or other healthcare provider.

C.
Result 300 mg/dL or higher


1.
“Ketones?” flashes on and off on the display window.


2.
Repeat the test with a new test strip.  If the message appears again, refer the client for prompt follow-up with a physician or other healthcare provider.

D.
High Result


1.
If the result is shown as “HI”, the monitor has determined that the blood glucose result is either higher than 500 mg/dL or there may be a problem with the test strip.


2.
Repeat the test with a new test strip.  If “HI” shows on the display window again, refer the client for prompt follow-up with a physician or other healthcare provider.
E.
“E-4” Result


1.
The blood glucose may be too high to be read by the system or there may be a problem with the test strip.


2.
Repeat the test with a new test strip.  If “E-4” shows on the display window again, refer the client for prompt follow-up with a physician or other healthcare provider.

F.
The blood glucose test must be repeated in the following situations.


1.
“LO”, “HI”, “E-4”, or “Ketones?” show on the display window.


2.
A low blood glucose result is obtained, but the client does not have a history or current symptoms of low blood glucose.


3.
A result is obtained which is unusually low for the client (lower than 50 mg/dL).

4.
A high blood glucose result is obtained, but the client does not have a history of low blood glucose or current symptoms of high blood glucose.


5.
A result is obtained which is unusually high for the client (higher than 300 ng/dL).

G.
When it is necessary to repeat a test, document the results of both tests on the daily test record log and client history chart. 
 

IVII.
Results
A.
Normal Results:


1.
Fasting glucose:
90 ‑ 130 mg/dL


2.
Bedtime glucose:
110 – 150 mg/dL


3.
1 hr after meals:
< 180 mg/dL


4.
2 hr after meals:
< 150 mg/dL

Note: These values may be modified locally by the Health Department Medical Director to reflect the specific patient population seen at each location.

B.
The American Diabetes Association has modified the criteria for fasting plasma glucose (FPG) and the diagnosis of diabetes mellitus.

	
	Fasting
	Impaired Fasting
	Provisional diagnosis of diabetes

	FPG
	< 100 mg/dL
	100 – 125 mg/dL
	≥126 mg/dL


C.
The revised criteria for diagnosis of diabetes:

1.
Symptoms of diabetes plus casual plasma glucose concentration ≥ 200 mg/dL. Casual is defined as any time of day without regard to time since

last meal. (The classic symptoms of diabetes include polyuria, polydipsia, and unexplained weight loss.)



2.
FPG >126 mg/dL. Fasting is defined as no caloric intake for at least 8 hours.

3.
2 hr. post glucose load 200 mg/dL during an oral glucose tolerance test. The test should be performed as described by WHO (World Health Organization) using a glucose load containing the equivalent of 75-g anhydrous glucose dissolved in water.

4.
Any of the above abnormal glucose levels must be confirmed, on a subsequent day, by any one of the three methods listed above. When screening for diabetes, any abnormal glucose result should be referred to a physician for further follow-up.


5.
The WISEWOMAN program has established  an alert value for Glucose of greater than 375.  This value has been defined by CDC.  A client with a glucose reading, (fasting or casual)  of greater than 375 should be referred to a health care a provider and seen within 7 days of the clinic visit.
VIII.
Limitations of method

A. The Abbott OptiumTM system can read blood glucose levels between 20 and 500 mg/dL.
B. Use OptiumTM test strips at temperatures between 39-104oF (4-40 oC) and 10% and 90% relative humidity for best results.

IX.
Procedure notes
    
A.
This test system is not designed for use with arterial, venus, neonatal, serum or plasma samples.
B.
The hematocrit range required for reliable test results is 30% - 60%.

C.
High levels of acetaminophen, up to 10 mg/dL, will not affect results.

D.
Test results may be errorneously low if the client is severly dehydrated, or severly hypotensive, in shock, or in a hyperglycemic-hyperosmolar state (with or without ketosis).  Similar observations have been reported in the literature for other blood glucose monitoring systems.

E.
Extremely high levels of the following substances at the following concentrations do not affect results:  uric acid 20 mg/dL; ascorbic acid 2.3 mg/dL; unconjugated bilirubin 40 mg/dL; cholesterol 500 mg/dL; and triglycerides 1000 mg/dL.

F.
Do not use during xylose absorption testing.
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