Quantitative Test for Whole Blood Glucose

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.

II.
Specimen: 
Freshly obtained finger stick or capillary blood is required.  The test must be performed within a few minutes of obtaining the sample.  The actual time period will be specified by the manufacturer of the instrument, but is usually less than 3-5 minutes.

SAFETY NOTICE:  Blood and blood products may harbor blood borne infectious agents.  The person performing the test must wear latex or PVC gloves.  Since a finger stick device is used, appropriate management of "Sharps" and biohazardous   waste is required.  Keep all reagents away from small children; the test strip vial has a small cap that could choke a small child, and they drying agent may be harmful if swallowed.
     
WARNING: If the instrument is used for more than one client, careful disinfection must be performed before initial use and after each client according to the manufacturer's instructions.

III.
Materials:
A.
Instruments

Regardless of the instrument used, there are two quality criteria which must be met.  The instrument must have a calibrator strip to check for proper instrument function.  There must also be both high and low level controls provided by the manufacturer appropriate for the instrument and reagent strips used.

1.
Instrument(s) ‑ commonly used instruments are listed below, although this is not an exclusive list.

a. AccuCheck Advantage (Boehringer Mannheim Diagnostics)

b. Glucometer Elete (Ames or Bayer)

c. B‑Glucose Photometer (HemoCue)

d. ExacTech Companion or QID (MediSense Inc./Abbott Labs.)

e. One Touch Basic,  I & II Glucose Meter (Lifescan, J & J)

f. Tracer II

g. LDX (Cholestech Inc.)

1.
Calibration & maintenance schedule:

Perform cleaning, maintenance, and calibration as specified by the manufacturer. In most cases,  calibration is required upon;

h. initial use of an instrument,  

i. opening a new set of reagent strips ‑ in some cases  a new calibrator strip is supplied with  each vial of reagent strips (eg. AccuCheck & ExacTech). 

j. whenever results of Q.C. checks are not as expected  

k. changing batteries in the instrument 

2.
Optic/Calibration Checks are performed each day of use.  Cleaning is performed between each patient contact.

B.
Reagents and Standards

1.
High level control solution

2.
Low level control solution

These items have ranges specified by the system manufacturer (often located on the label of the test strip vial or insert) and are specific only for the manufacturer's reagents.  Controls from other sources   should not be used in leu of those specified by the manufacturer since the performance characteristics would not have been standardized.

C.
Supplies

1.
Alcohol wipes, Lancets, blood drawing devices, sterile gauze, Biohazard sharpkeepers, capillary pipettes, disposable pipettes (as needed)

2.
Calibration strips (some systems)

3.
Test strips

IV.
Method
A.
Specific Instructions

1.
Instructions vary with each unit.  Some units require that the test strip is inserted prior to applying blood to get a "zero" reading (One Touch & ExacTech).  Other methods require that the patient apply a drop of blood to the test strip before it is inserted into the instrument.  Read the instructions for each instrument as supplied by the manufacturer and strictly adhere to them.  Keep a copy of the package insert or instruction manual with the instrument at all times.

2.
A system may have multiple types of reagent strips.  Know which reagents your facility is using and record that on the QC log (copy attached). This information will be listed on the vial or package containing the test strips.  For example, Glucometer Elite (BMG) has two possible strips; Glucose Oxidase (GOD) or Glucose Dehydrogenase (GDH).  This information is needed when you report internal proficiency test results so be sure to listed it whenever you specify the method..

3.
When supplied by the manufacturer, a calibration check (usually a separate strip) must be used each time the instrument is turned on.  Results of the first calibration check of the day must be recorded on the Q.C. Log sheet.

4.
Ensure that the instrument is calibrated for the specific lot number of reagents.  Some instruments (eg One Touch  and ExacTech) must be adjusted to match a calibration code for each lot number of test strips.  The calibration code is located on the side of the test strip vial; adhere to the manufacturers instructions.

B.
Limitation of method

1.
Monitoring systems designed for peripheral (capillary) blood obtained by finger stick may not accurately reflect venous blood glucose values; use these systems only for blood obtained by finger stick.  Plasma or serum typically yields values 10 ‑ 12% lower than observed in whole blood.  After a meal, capillary blood may be 20‑70 mg/dL higher than serum assuming average hematocrit of 41‑45%.

2.
Monitoring systems are not as accurate as diagnostic systems and should not be used as such.  When results are above or below critical limits (see below) refer the patient to a medical facility for retesting and treatment as appropriate.

3.
Test strips are vulnerable to extremes in temperature and moisture: it is very important to store them according to the manufacturer's specific instructions.
4.
DO NOT USE EXPIRED REAGENTS at any time for monitoring client glucose levels.  While expired reagents may be used for training purposes, they must be clearly marked as "Expired ‑ Not for clinical use".  Expired reagents are best discarded.

V.
Results
Note: These values may be modified locally by clients, physician or Health Dept. Medical Director.

A.
Normal Results:

1.
Fasting             60 ‑ 130 mg/dL

2.
1 hr after meals    < 180 mg/dL

3.
2 hr after meals    < 150 mg/dL

B.
Critical Results: (retest and clinical referral required)
1.
less than 40 mg/dL

2.
more than 300 mg/dL 

C.
Clinical Results: (retest required)
1.
less than 60 mg/dL

2.
more than 200 mg/dL

VI.
Quality Control
A.
Controls

1.
One point glucose control;  Some manufactures supply a  single glucose control.  While this is sufficient for home use, it is not adequate for routine testing. Individual clients should be encouraged to use this control as specified by the test manufacturer and record their control values.

2.
Low glucose control: Specified by the manufacturer.

3.
High glucose control: Specified by the manufacturer. 

For all control vials, record the date opened on the side of the vial as the shelf life of an opened vial is sometimes less than that of an unopened vial.  Follow the manufacturers instructions regarding storage, mixing, usage and out dating of control materials.

B.
Frequency

1.
Check Strips (or calibration sticks)

a.
each day of use

b.
each time the instrument is turned on.

c.
other times as specified by manufacturer

2.
Control Solutions ‑ (high and low)

a.
Once each week

b.
Whenever a new packet of test strips is opened

c.
Whenever you suspect that the test strips are not working properly.

C.
Expected Values

See package insert(s) supplied with box of test strips or control materials.  The average or median and/or acceptable range will be noted.  If performance values are not provided with controls then observed average and performance range should be determined by the user with existing supplies of test strips.  Fortunately, this latter step is usually unnecessary.

D.
Corrective Action

1.
If either the calibration strip (optics check) or 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. 
2.
If the calibration strip (optics check) fails Q.C., repeat the test when the instrument and strip have reached room temperature (65-85oF).  Consult with the manufacturer's instructions.

3.
If the control solutions fail to yield expected results, try a new vial of strips.  Remove any vial of strips from service that fail to yield expected values for high and low controls; they may be returned to the  manufacturer for credit as long as they have not expired.

E.
Records

1.
Q.C. Data:

Record your Q.C. Results along with the calibration strip (optics check) results in the Q.C. Log sheet (copy attached).  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.

2.
Service:

On the attached information sheet, record the glucose meters used by your facility, model and serial numbers,  the manufacturer, and technical service number.  Other pertinent information may be recorded as well.  Use a new sheet for each type of glucose meter.
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