
Measurement of Cholesterol, Triglyceride, HDL Cholesterol and Glucose

 in Serum Using the Johnson & Johnson DT60
I.
Purpose:
Cholesterol measurements are used in classifying patients according to risk of coronary artery disease, in the diagnosis and treatment of various primary or secondary hyperlipidemias, and to monitor changes in cholesterol levels resulting from treatment. Cholesterol results can be used along with HDL cholesterol and triglycerides results to calculate LDL cholesterol levels.

 
Cholesterol levels are measured by Ektachem DT60 through a series of enzymatic reactions.  The final reaction produces a colored dye.  This color is measured by reflected light from the dyed layer.

A.
Glucose measurements are used in identifying patients who are diabetic; management of diabetes and hypoglycemia.  Identification of diabetics is important because diabetes can lead to kidney damage, eye damage and coronary artery disease.

Glucose levels are measured by Ektachem DT60 through a series of enzymatic reactions.  The final reaction produces a colored dye. This color is measured by reflected light from the dyed layer.

SAFETY NOTICE:  When handling patient samples or Quality Control material, use universal precautions.  Wear latex gloves.  If working with more than 0.5 ml of blood or serum, also wear a lab safety glasses and a lab coat.  All contaminated pipet tips, absorbent materials and used slides are disposed of through biohazard waste handling protocol.  Sharps such as lacets and finger stick tubes are disposed of in rigid biohazard containers.
II.
Specimen:
A.
Serum should be collected by venipuncture from patients who have fasted for 12 hours or more.

B.
Serum is the preferred specimen, however, plasma from EDTA or heparin anticoagulants is acceptable, but results must be multiplied by a correction factor.

C.
1cc of serum is the minimum requirement.  2cc of serum is the optimum amount.

D.
Specimen should be tested as soon as possible.  If testing is delayed for more than 2 hours, serum; should be removed and frozen at -20oC.

E.
Specimens that are received with no patient I.D. are not acceptable and will be discarded without testing.

F.
Serum containing a high protein level, may cause low results.

G.
Grossly lipemic specimens should be diluted before analyzing.

H.
HDL specimen preparation. 

1.
0.5 ml serum is added to labeled HDL tube.

2.
Mix well and let stand 5 minutes.

3.
Centrifuge at 15,000 for 30 seconds.

4.
Remove supernatant and follow same procedure as for other tests.

5.
If supernatant is cloudy, the original sample must be mixed with sample diluted at a 1:1 ratio. 0.l5 diluted sample is pipetted into HDL tube.  Proceed as regular HDL procedure.  Result must be multiplied by 2 to give correct result.

III.
Materials:
A.
Kodak Cholesterol, glucose, triglycerides, and HDL slides.

B.
HDL tubes.

C.
DT60 calibrators for glucose, cholesterol, triglycerides and HDL.

D.
Reagents are stable until date on box if wrapper is intact.  Unwrapped slides should be discarded if they have not been used within 15 minutes.  Wrapped slides may be returned to refrigerator for later use.

E.
Kodak DT60 bench top analyzer.

F.
Auto pipette device. 

G.
Pipette tips. (Disposable).

H.
Other consumables such as gloves, lint‑free tissues, biohazard wipes, biohazard bags and sharps containers. Phlebotomy supplies including lancets, finger stick tubes, alcohol wipes, gauze, needles, adapters, SST tubes, cotton balls and bandages.

I.
Kodak calibrators. (Eastman Kodak).

J.
QC reagents. (2─3 levels.  High, Medium, Low). Kodatrol, Monitrol, etc.

IV.
Calibration
A.
Procedure.

1.
Remove calibrator from refrigerator/freezer and allow to reach room temperature.  (30 minutes for frozen calibrator and diluent and 15 minutes for refrigerated calibrator and diluent.

2.
Reconstitute each calibrator by using a Class A volumetric pipet to add 3 ml of the corresponding diluent.  Allow to stand 30 minutes.  Swirl occasionally to mix.

3.
Before starting calibration, gently invert each calibrator to mix and check for undissolved particles.

4.
Use a clean pipet for each set of calibrator and diluent.

5.
Calibrators are viable for 8 hours after mixing when stored at 2─8oC.

6.
Each bottle should be labeled with the date and time it was reconstituted.

7.
Allow slides to warm to room temperature for 15 minutes.  Calibrate each test separately.

8.
Ektachem DT60 should be plugged in to a voltage regulated power supply and allowed to warm approximately 10 minutes.

9.
Enter calibration mode of the Ektachem DT60 by pressing the CAL key.  The word CAL will appear in the upper right hand corner of the display.

10.
The display will prompt you to enter the calibration kit number. This number is found on the side of the carton containing the calibrators. Press the enter key.

11.
Ektachem will prompt for generation number of electrolyte reference fluid. Electrolytes are not calibrated on this instrument therefore, enter "1" and press enter.

12.
Put on latex gloves, unwrap one slide and place it on slide guide of Ektachem.

13.
Push slide into spotting station and answer Ektachem prompt of which calibrator you will be spotting on the slide. Press enter.  Run calibrators in numerical sequence.

14.
Aspirate calibrator into pipet using a clean tip each time.  

15.
Place the pipet in locator and depress and release pipet button.

16.
An audible tone indicates the slide is spotted and the pipet can be removed from the locator. 

17.
Eject the used tip into proper disposal container.

18.
Repeat steps 7─12 for each of remaining calibrators.

19.
Flashing number on Ektachem display indicate which calibrators have been analyzed during this calibration.

20.
Examine printout results.  The print should read as follows: *1 Rep #1

a.
The number after * is the bottle of calibrator number and the number after # is the successful replicate completed. If 0 follows # (e.g. *1 Rep #0) repeat the proper bottle of calibrator for same test.

b. After careful inspection of printout to make sure each calibrator has been successfully analyzed, exit the calibration mode by pressing the CAL key.

c.
Date and save calibration printout.

d.
Always run quality control specimens on new calibration before resulting any patient reports.

e.
Calibration of the DT60 is an internal calibration with the instrument plotting its own curve from the data calculated.

f.
If calibration attempt fails ‑ try repeating the calibration using same calibrators and new box of slides.

g.
If calibration still fails, reconstitute a new set of calibrators and repeat calibration.

h.
If calibration still fails call Kodak Customer Service Hotline 1─800─521─0098.

B.
Frequency of Calibration

1.
Every 6 months.

2.
When there is a change in lot number in slides.

3.
When recommended by service representative following major repairs.

4.
When quality control samples are repeatedly outside the acceptable range and trouble shooting does not bring them back into range.

5.
Photometric readings.  Are taken at 555 nm (green) LED.

V.
Quality Control:
A.
Kodatrol is used as quality control material. 

B.
Kodatrol is prepared by allowing both Kodatrol and its diluent to warm to room temperature.

C.
Mix diluent. Add 1 ml of diluent to Kodatrol.  Swirl and allow to dissolve for about 15 minutes.

D.
Gently invert to mix and check for undissolved particles before using. 

E.
Kodatrol is stabile for Chol for 7 days when stored at 2─8oC.

F.
Kodatrol is to be run once per shift.  Kodatrol should also be run if the instrument loses power for any reason or is turned off.

G.
Quality Control limits are established by analyzing Kodatrol 10─20 times and calculating a range and a standard deviation.  Tolerance limits are +/‑ 2 standard deviations from the mean.

H.
If tolerance limits are exceeded, repeat the test using same box of slides and same Kodatrol.

I.
If still out, repeat using new box of slides. 

J.
If still out, prepare a new bottle of Kodatrol and repeat.

K.
If still out, prepare calibrators and recalibrate the Ektachem DT60, then rerun Kodatrols.

L.
If still out, call Kodak Customer Service Hotline at 1─800─521─0098.

M.
Do not report patients until problem has been resolved.

N.
Quality Control data is recorded on logs provided and stored in‑house for a period of 2 years.

VI.
Procedure:
A.
Check that all power cords are securely connected to proper outlets.  Turn on instrument.  

B.
Allow instrument to "warm up". 

C.
Turn on the DT pipet. 

D.
Prepare samples by spinning clotted, finger stick blood samples in the stat spin centrifuge for 30 seconds at 17,100 RpM to separate from cells.

E.
Allow Kodatrol and slides to come to room temperature ─ approximately 15 minutes.

F.
Insert new disposable pipet tip on to pipet.

G.
Put on personal protective attire such as lab coat, gloves  and safety glasses.

H.
Enter specimen identification number into the instrument.

I.
Unwrap slide and place on Ektachem slide guide.  Using the slide advance lever, push the slide into the Ektachem. Ektachem will read the bar code on the slide and display   test being analyzed.  If unable to read to read the bar code, use Chemistry Select Key.

J.
Place clean tip on Ektachem pipet and aspirate sample. Wipe tip with a clean, dry, absorbent tissue.

K.
Spot the slide, remove pipet from locator and eject the tip.  Replace with a new, clean pipet tip.  Always run Kodatrol before reporting patient results.

L.
Results are printed on the Ektachem strip printer.

M.
Specimens are read in Ektachem measuring reflected light at 555 nm. Linerity is 35─425 mg/dL.

N.
Calculations

1.
Obtain results of cholesterol, HDL and triglycerides.

2.
Equation:  LDL = (Cholesterol ‑HDL) ─ (Triglycerides/5)

a.
Example:
 Chol=200
HDL=50
Triglyceride=100

LDL = 200 ─50 ─100/5 = 200 ─50 ─20 = 200 ─70 = 130

LDL = 130 mg/dL

VII.
Report Results:
A.
Normal Adult Results:

desirable

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑

Total Cholesterol

< 200 mg/dL
HDL‑Cholesterol
<35 mg/dL

LDL‑Cholesterol (calc)
< 130 mg/dL
triglycerides   

< 250 mg/dL

    
‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑

B.
Critical Results:  None.  Results in excess of elevated range should be noted and the client referred to their physician.

C.
Clinical Adult Results:
elevated

abnormal ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑-------------- 

Total Cholesterol

200 ‑ 239 mg/dL
> 240 mg/dL

 

HDL‑Cholesterol 

na    


< 35 mg/dL  

    
LDL‑Cholseterol (calc)
131 ‑ 160 mg/dL
> 160 mg/dL 

triglycerides

250 ‑ 500 mg/dL
> 500 mg/dL 

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

D.
Patients are required to fill in their physician's name and address when completing the release form.  When abnormals are detected the physician is contacted by phone.  This is logged on the patient's chart.

E.
Cholesterol, glucose, triglycerides and HDL are all reported in mg/dL. When rounding off after calculating LDL, if the decimal is 0.5 or greater round up. If the decimal is 0.4 or less, round down.  Report only whole numbers.

F.
Procedure Notes.

1.
Special care should be exercised in moving the instrument from site to site.

2.
Patient exercise habits have been shown to increase total cholesterol if vigorous exercise has been performed within 24 hours prior to sampling blood.

3.
Patients should be encouraged to fast for 12 hours prior to testing.  This reflects a more accurate triglyceride value.

4.
Patients should be asked to remain seated for about 10─15 minutes.  This has been shown to decrease cholesterol levels slightly, and be a more accurate value. 

VIII.
Reference:
DT60 Users Manual., Author:  Ann K. Risinger, MT (ASCP), Kent Co. Health Dept. Laboratory.
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