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Cholestech LDX:  Lipid Profile and Glucose
I.
Purpose:  

<NOTE:  The Cholestech LDX is capable of performing multiple analytes – total cholesterol, HDL, triglycerides and glucose.  Not all laboratories perform each of these tests.  Your laboratory must therefore customize this procedure so that it accurately reflects the testing you actually perform.  Instructions are provided in bold which indicate those areas that must be customized.  Non-applicable items are to be deleted.  Instructions (such as this one) are to be deleted before the procedure is printed and sent to the lab director for review and signature>
The Cholestech LDX is used for  the quantitative determination of total cholesterol, HDL (high-density lipoprotein) cholesterol, triglycerides and glucose in whole blood.   These analytes are measured simultaneously from a single drop of blood using the Cholestech LDX Analyzer.  A TC/HDL (total cholesterol/HDL cholesterol) ratio and estimated values for LDL (low-density lipoprotein) and non-HDL cholesterol are calculated by the Cholestech LDX upon completion of testing. <The laboratory must delete those analytes which are not tested for or documented>
The Cholestech LDX System is CLIA-waived for fingerstick or venous whole blood

unprocessed samples only. If serum or plasma is run on the Cholestech LDX, you

will be classified as moderately complex and will have to comply with the regulations

for moderate complexity.
II. Specimen:
A.
Samples used for testing is whole blood from a fingerstick (collected in a lithium heparin-coated capillary tube. The sample is applied to a Cholestech LDX cassette.
B.
When testing triglycerides or glucose, the subject should fast for 9-12 hours before the sample is collected.

C.
Collect the sample from a fingerstick into a Cholestech LDX Capillary Tube. (See the Fingerstick Procedure later in this procedure.)

D.
Place the blood into the cassette within 8 minutes of collection.

E.
Blood from the fingerstick should flow freely. Too much squeezing of the finger may cause poor results.

III. Safety:
A. Gloves, eye protection, and laboratory coats must be worn whenever collecting fingerstick blood or whenever working with samples that are potentially biohazardous.
B. All laboratory staff must be familiar with the bloodborne pathogen and chemical hygiene plans of the laboratory.

C.
All blood samples and containers, capillary tubes and materials that have come in contact with blood should be handled as if capable of transmitting infectious disease and discarded into a biohazard waste container after use.

IV. Materials
A.
Instrumentation


1.
Cholestech LDX Analyzer 



2.
Cholestech Printer, one each


     
3.
Cholestech Power Supplies, 9 VDC


4.
User Manual 

B. Reagents and Standards  
1. LDX System Test Cassettes <The laboratory must customize this list by identifying the test system used in their laboratory and deleting the others>
a.
Lipid Profile-Glucose, catalog number 10-991

Total cholesterol, HDL cholesterol, non-HDL cholesterol, Triglycerides, LDL cholesterol, TC/HDL ratio, and glucose

b. Lipid Profile, catalog number 10-989

Total cholesterol, HDL cholesterol, non-HDL cholesterol, Triglycerides, LDL cholesterol, TC/HDL ratio

c.
TC-HDL-Glucose panel, catalog number 10-990


Total cholesterol, HDL cholesterol, non-HDL cholesterol, TC/HDL ration, and glucose

d.
TC-HDL panel, catalog number 10-987


Total cholesterol, HDL cholesterol, non-HDL cholesterol, and TC/HDL ratio

e.
TC-Glucose panel, catalog number 10-988


Total cholesterol and glucose

f.
Total cholesterol, catalog 10-986

2. LDX Control Reagents <The laboratory must customize this list by identifying the control used in their laboratory and deleting the others>


a.
Lipid Controls (Lipids/glucose), catalog number 10-982

Contains 1 vial of Level 1 control and 1 vial of Level 2 control,  2 mL per vial

b. Lipid Controls (Lipids/glucose), catalog number 10-983

Contains 3 vials of Level 1 control and 3 vials of Level 2 control, 2 mL per vial.

3. Calibration Reagents

a. Optics check cassette with case, catalog number 10-228

b. Calibration verification material, catalog number 11-255,


Contains 1 vial each of Levels 1-4, 2 mL per vial



C. Supplies
1.
Capillary tubes, Cholestech catalog 10-940.  For use with all lipid and glucose cassettes.  For use with whole blood collected by fingerstick.

2.
Capillary plungers, Cholestech catalog number 10-311.  For use with the Cholestech capillary tubes.

3.
Lancets, capable of 1.8 mm deep puncture

4.
Alcohol swabs

5.
Gloves

6.
Gauze

7.
Biohazardous waste container 
D. Storage conditions - Controls
1. High and Low level whole blood controls; store at 2‑80C, warm to room temperature for 15 minutes before use.  Mix thoroughly by gentle inversion, DO NOT SHAKE.

E.
Storage conditions - Cassettes 

1.
Cassettes must be stored in the sealed foil pouches.

2.
Place cassettes in the refrigerator after receipt. Cassettes may be used until the date printed on the pouch when stored in a refrigerator (36–46°F / 2–8°C).

3.
Alternatively, the cassettes may be stored for up to 30 days at room temperature (48–86°F / 9–30°C). The new expiration date is the date the cassettes are placed at room temperature plus 30 days. Write the new expiration date on the side of the cassette box in the space provided.

• Once cassettes have been stored at room temperature, they should not be

returned to the refrigerator.

• Do not use a cassette that has been stored at room temperature for more than 30 days.

• Do not use a cassette beyond the printed expiration date.

• Do not reuse cassettes.
F.
Cassette handling conditions
1.
If cassettes are stored refrigerated, they should sit at room temperature for 10 minutes before opening the pouch.

2.
Use the cassette as soon as the pouch is opened.

G.
Operating conditions.  The Cholestech LDX system must be used in a location: 


1.
That maintains a constant room temperature of 68-87oF (20-31 oC),


2.
That provides a stable work surface (i.e., no centrifuges are to used at the same time),


3.
Not in direct heat (oven or room heater), 


4.
Not in bright light (sunlight or spotlight).

V.
Quality Control

A.
Controls

There are two control solutions available through Cholestech, a high level and low level.  Controls are provided in sets of either 1 or 3 vials (2 mL per vial) of each control.  Each set contains a package insert which states the specified mean and acceptable range for both the high and low level controls.  These controls are recommended by the manufacturer for use with the Cholestech LDX system.  

Alternatively, laboratories may use controls other than those available through Cholestech.  If this is done, the laboratory must determine the precision and expected ranges on the Cholestech LDX System before patient testing is performed. <This paragraph is to be deleted if the lab uses controls from Cholestech>
B.
Handling Controls
1.
Read the product insert that comes with each box of controls to find out how to use and store them.

2.
Check the expiration date before using.  Do not use expired control material.
3.
Mix controls well before use.  Hold the top and bottom of the bottle and gently turn it upside down seven to eight times to mix.

4.
Check the control assay sheet for the correct sample setting for running controls.

5.
Verify that the lot number on the control vial and the assay sheet are the same.

C. Frequency of controls.  Controls must be tested:
1. On a weekly basis (Monday – Friday) before any patient testing is performed.

2. With each new shipment of cassettes (even if cassettes are from the same lot previously received).

3. With each new lot of cassettes.

4. Whenever there is any concern about test system integrity or operator technique (e.g., when reagents may have been stored or handled in a way that can degrade their performance or when operators have not performed a particular test in recent weeks).

D. Evaluation of control results

1. Results within control range:  If results for all analytes are within the expected ranges included with the control, patient samples may be tested and results reported.


2. Results outside control range:  If the controls fall outside the expected ranges included with the control, corrective action must be taken and the cause of the problem identified.  Only after the problem has been corrected and control results are within the control range may patient samples be tested and results reported.
E. Frequency of Cholestech LDX optics check.  Run the optics check cassette:

1. Once each day before patient samples are tested.

2. After the Cholestech LDX System has been moved or serviced.



F.
Corrective Action  


1.
Actions to be taken and documented whenever results of one or both levels of control tested are outside the established acceptable ranges:


a.
Verify that the lot number on the control and the assay sheet are the same.


b.
Check the expiration date for the test cassette and quality control materials.  Discard expired products.


c.
Retest the control level that is out of range using a new sample from the same control vial.  Pay careful attention to possible errors in technique.


1)
If the control is within acceptable limits, patient samples may be test and results reported.


2)
If the control is outside the acceptable limits, retest with a sample from a new vial.



a)
If results are in range, continue testing patient samples.



b)
If the control is still outside the acceptable limits, contact Cholestech Corp. Technical Service (800-733-0404).  Do not use the Analyzer for testing patient samples until the problem is resolved.
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G.
Records  

Daily QC logs, corrective action reports and client records must be filed for two years before destruction.  Daily QC logs and corrective action reports must be reviewed by the site coordinator on a monthly basis.  All laboratory documentation must be reviewed and signed by either the Technical Consultant or the Laboratory Director on a routine basis.

H.
Maintenance and cleaning


1.
No maintenance is required other than routine cleaning.


2.
Clean the outside of the Cholestech LDX analyzer case with a clean, damp cloth.  If necessary, a mild detergent or disinfectant (such as a freshly prepared 5% bleach solution) may be used.  Do not immerse the Analyzer in water or other cleaning fluid.  Do not  use any abrasive cleaner.

3.
When necessary, clean inside the cassette drawer with a cotton swab moistened with water, a 70% isopropyl alcohol solution, a 5% bleach solution, or disinfectant.  Dry the cassette drawer with a second (unused) cotton swab.
VI.
Step by step Procedure:

A.
Start up


1.
Check that the ROM pack is completely inserted and the clip is in place.


2.
Insert the power supply plug into the round socket in the back of the Analyzer.


3.
Plug the power supply into the wall outlet and turn the instrument on.  Allow time for instrument to warm up.

IMPORTANT:  Do not remove the ROM pack while the Analyzer is plugged in.  The Analyzer will lose its optical calibration and will no longer function.


4.
Remove the number of cassette pouches from the refrigerator that you will need and check that they have not expired.  Allow the cassettes to reach room temperature for at least 10 minutes before opening.

5. Remove the cassette from its pouch.  Hold the cassette by the short sides only.  Do not touch the black bar or the brown magnetic stripe.    Place the cassette on a flat surface.

6. Press RUN.  The Analyzer will do a selftest, and the screen will display:


Selftest running 


Selftest OK (upon completion of the selftest).

7. The cassette drawer will open, and the screen will display:




Load cassette and press RUN

8. Perform daily calibration procedure as described below.


9.
Perform quality control if necessary.
B.
Optics Check:


1.
Press the RUN button to open the cassette drawer.  This message will appear:



Load cassette and press run

2.
Remove the Optics Check Cassette from the case and place it in the cassette drawer. 

3.
Press RUN to initiate the optics check test.

4.
The Analyzer will automatically perform the optics check.  The words “Optics Check” and four numbers will appear on the screen, one for each optical channel in the analyzer.




Optics Check




ch#1-ch#2-ch#3-ch#4  

5.
Record the results of the optics check test on the Cholestech QC log sheet.


6.
Check to verify that the four numbers are within the acceptable range printed on the Optics Check Cassette.


7.
Return the Optics Check Cassette to the case.  The Optics Check Cassette must be stored in its case in a stable area at room temperature.

8.
If the optics check results are out of the expected range, the following message will appear:




Optics Test Fail




ch#1-ch#2-ch#3-ch#4


If this message appears, repeat the calibration.  If results are still out of range, retest with a new Optics Check Cassette.  Patient testing may not be performed until the optic check results are within the expected range.

9.
If an expired Optics Check Cassette is used, the following message will appear:


Expired Cassette



ch#1-ch#2-ch#3-ch#4

10.
If an expired Optics Check Cassette is used, and then a test cassette is used, the following message will appear following the test results:



Expired Optics Cassette
C.
Fingerstick Procedure

1.
If possible, the patient should sit quietly for five minutes before the blood sample is collected.
2.
Put a capillary plunger into the end of a Cholestech capillary tube with the red mark.  Set it aside.

3.
Choose a spot on the side of one of the center fingers of either hand.  To help increase blood flow, the fingers and hands should be warm to the touch.  To warm the hand you can:


a.
Wash the patient’s hand with warm water, or

b.
Apply a warm (not hot) compress to the hand for several minutes, or

c.
Gently massage the finger from the base to the tip several times to bring the blood to the fingertip.

4.
Clean the site with an alcohol swab.  Dry thoroughly with a gauze pad before pricking the finger.

5.
Firmly prick the selected site with a lancet.

6.
Squeeze the finger gently to obtain a large drop of blood.  Wipe away this first drop of blood, as it may contain tissue fluid.

7.
Gently squeeze the finger downward until a second large drop of blood forms.  Do not milk the finger.  The puncture should provide a free-flowing drop of blood.

8.
 Hold the capillary tube horizontally by the end with the plunger.  Touch it to the drop of blood without touching the skin.  The tube will fill by capillary action up to the black mark.  Do not collect air bubbles.  If it is necessary to collect another drop of blood, wipe the finger with gauze then massage again from base to tip until a large drop of blood forms.

9.
Fill the capillary within 10 seconds.

10.
Wipe off any excess blood from the finger and have the patient apply pressure to the puncture until the bleeding stops.

11.
Suggestions to obtaining consistent fingersticks:


a.
Perform a deep and firm puncture.


b.
Keep the patient’s hand below the level of his/her heart.

c.
Hold the capillary tube at a slight descending angle to the drop of blood.


d.
Fill the capillary in less than 10 seconds.

e.
Dispense the blood from the capillary tube in less than five minutes.


f.
If blood stops flowing, wipe the finger firmly with gauze.
D.
Testing Procedure
1. Perform finger stick as described above.

2. Collect sample into the capillary tube; let it draw all the way to the plunger.  Do not squeeze the patient's finger tip to get more blood!  You may massage the finger gently during collection.  The capillary tube is pre‑calibrated to measure 35 μL and contains lithium heparin anticoagulant.  Do not substitute capillary pipettes from another source.
3. Within four (4) minutes, dispense all the sample from the capillary tube


directly into the small well in the center of the cassette.  Don't squirt the sample out of the capillary, dispense the sample smoothly and entirely.   Keep the cassette after the sample has been applied.  

4. Immediately place the cassette into the drawer of the Analyzer.  The black reaction bar must face toward the Analyzer.  The brown magnetic stripe must be on the right.  WARNING:  Allowing the sample to sit in the cassette will cause inaccurate results.  
5. Press the RUN button.  Do not push in the tray.  The drawer will close automatically.  During the test the screen will display:
(Name of Test)

Test Running ****  

6. When the test is complete, the Analyzer will beep and the result will appear as follows;

(Name of Test)=### (where ### is the numeric result)

warnings

7.
Press DATA to view the calculated results.
8. When the results are outside the measuring range of the test, the screen will display:



[Name of Test] > ###



or:



[Name of test] < ###

9. If there is a problem with the test, a message will appear on the screen.  See the Troubleshooting and Maintenance Section of the User Manual, pages 32-35, for further instructions.

10. Record the result on the daily worksheet or patient record.

11. When the drawer opens, remove the cassette and dispose of it in a biohazardous waste container.  Leave the Analyzer drawer when not in use.
12. To run another test cassette, press RUN once.



Load cassette and press RUN.
13. Repeat Step 3, and steps 8 through 17.

14. If the LDX is not used for another test within four minutes, a beep will sound and the screen will display:
System timeout

RUN to continue
IMPORTANT:  If the run button is not pushed within 15 seconds, the drawer will close and the screen will go blank.
15.
If necessary, press the DATA button to view the results from the last cassette tested.
VII.
Results

A.
Cholesterol and Triglycerides

The National Heart, Lung and Blood Institute issued the Third Report of the National Cholesterol Education Program (NCEP) Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel III) in May 2001.   The ATP III report presented the NCEP’s updated clinical guidelines for cholesterol testing and management and described the following classifications for cholesterol and triglyceride testing:
1.
Adult Lipid Classification:  
	Test
	optimal
	Near Optimal/

Above Optimal
	Borderline High
	High
	Very High

	Total Cholesterol (mg/dL)
	<200 
	-------
	200-239
	>240
	------

	HDL-Cholesterol (mg/dL)*
	< 40  - low
≥ 60 - high
	-------
	-------
	-----
	-------

	LDL-Cholesterol (mg/dL)
	<100 
	100-129
	130-159
	160-189
	≥ 190

	triglycerides (fasting) (mg/dL)
	<150 
	-------
	150-199
	200-499
	≥ 500


* The ATP III report identified HDL cholesterol below 40 mg/dL as associated with increased risk of coronary heart disease in men and women.  A high HDL-cholesterol level greater than or equal to 60 mg/dL is protective and decreases CHD risk.  

2.
Critical Results:  Results in excess of elevated range should be noted and the client referred to their physician.   The WISEWOMAN program has a critical value for Total Cholesterol of greater than 400.   This value has been defined by CDC.  Any client has a total cholesterol reading of greater than 400, should be referred to a health care provider and seen within 7 days of the clinic visit.
Glucose

A.
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


B.
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 ³200 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 glucose test is specific for D-glucose. Other sugars that may be present in the blood do not react in the glucose test (i.e., fructose, lactose).

B. 
Samples with total cholesterol, HDL cholesterol, triglyceride or glucose values

outside the measuring range should be sent for retesting and evaluation.

C.
Performance of the Cholestech LDX System has not been tested on samples from newborns.

D.
Some substances may cause false results with enzymatic tests. The substances listed in the manufacturers package insert below were tested for all analytes. Less than 10% interference was seen at the levels stated by the manufacturer.

IX.
Procedural Notes.

A. The LDX should be left plugged in to maintain power to internal battery chip except when packed to move.  It may remain unplugged for several days if needed for extended travel, but must be stored with power applied.

B. Further information may be obtained at the Cholestech website: www.cholestech.com/products/ldx_documentation.



Documents which may be downloaded from this website include the LDX System User Manual, Procedure Manual, Quick Reference Guide, and Routine Operating Procedures.  Laboratory staff is encouraged to download these documents and thoroughly read through them 
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