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PLASMA HEMOGLOBIN


(Free Hemoglobin)
Principle
Oxyhemoglobin in plasma may be determined spectrophotometrically at the peak of the Soret band (415 nm).  The absorbances at 450 nm and 380 nm and factors in the calculations correct for turbidity and other irrelevant absorbance in the plasma.

Clinical Significance
Increased levels may occur with hemolytic blood transfusion reaction and other conditions causing intravascular hemolysis.

Specimen
Patient preparation - None.

Specimen - One ml fresh citrated plasma.  Draw one full blue top with a trauma-free venipuncture (use 20 gauge needle).  Centrifuge and run ASAP.

Reagents
•
Sodium carbonate (Na2CO3), Fischer ACS

•
0.01% Sodium carbonate - 0.01 gm Na2CO3 dissolved in 100 ml of distilled water.  Stable 1 month at room temperature.

Instrumentation/Equipment
Beckman DU 7500 Diode Array Spectrophotometer

Hewlett Packard Desk Jet 695C Printer

Quality Control
Normal Control: Retrieve and pool 25 mL of 2-day-old (no more, no less) citrated plasma from completed protime tubes.  Add 25 mL deionized water, mix gently, pour into 15mL plastic centrifuge tubes and spin for 10 minutes.  Pipet 1-mL aliquots into 7 mL blue screwcap tubes.  Analyze 20 aliquots on different runs, calculate mean and S.D. Post new range using mean ± 2SD.  Date and file printouts in plasma hgb folder in back of Special Chem worksheet file drawer.  Stable in freezer (-20 to -30°C) for one year.
Abnormal Control: Dilute L1 Diabetes Ct (BioRad, HgbA1c ct) 1:1000


Make a 1:10 dilution (0.1 ml whole blood control + 0.9 ml distilled water)

Make a 1:100 of the 1:10 (0.5 ml of the 1:10 qs’d to 50 ml with 0.01% Na carbonate.


Assay 20 aliquots. Calculate Mean and SD. New range is mean +- 2SD. Freeze in 1 ml aliquots.

•
The normal control must be less than 2.5 mg/dl and the abnormal control within established range for patient results to be accepted.  Stable in freezer 


(-20 - -30 C) for one year.
Procedure
Order EPIC – LAB92 Sunquest _ HGBPF
NOTE:  All mouse actions are single left clicks.

1. Move mouse to restore screen on Beckman DU 7500.  Click on VIS OFF to turn lamp on.

2. Spin vacutainer as soon as possible for 10 minutes at 2500 rpms; remove plasma.  Spin plasma another 10 minutes at 2500 to facilitate removal of all red cells.

3. Make 1:6 dilution of patient and control plasma by pipetting 0.4 ml plasma into 2.0 ml 0.01% sodium carbonate.  Mix well.

4. Under ROUTINE MEASURE, click on WAVELENGTH SCAN.  Click on Method (menu bar).  Click on A:\PH, click on Exit.

5. Click on FUNCTION (just above graph).  Confirm that SCAN and PICK POINT are selected.  Confirm that wavelengths 380, 415, and 450 are designated [YES] under Use column and that all others are designated [NO].  Click on EXIT on this window.

6. Transfer approximately 2.5 ml 0.01% sodium carbonate to clean cuvette; place in cuvette holder. Click on BLANK (lower left corner).

7. Replace blank solution in cuvette with diluted control.  (Drain cuvette well between samples.)

8. Click on Read Samples (upper left corner).  Absorbances at 380, 415, and 450 nm should appear to the left of graph.

9. Click on AUTOSCALE (above graph).  This adjusts the absorbance limits on the Y axis for the sample being read.

10. Click on ANNOTATE (above graph).  Click on upper section of graph where sample name will be placed; keyboard appears.  Type in control name, using mouse; click on OK.  

11. Click on PRINT on window menu bar (top right of screen, NOT just above graph).  Print each sample’s graph before reading the next one.

12. Replace control in cuvette with next sample; repeat steps 8 through 11 for each sample.

13. When finished, click on QUIT (upper right screen); click on OK.  Click on VIS ON (lower left) to turn off lamp.  Screen saver will activate after a few minutes.

14. Wash cuvette on cuvette washer with deionized water, followed by methanol.  Aspirate until dry.

Calculations
Use 4 decimal places in calculations.
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**If any absorbance is greater than 2.0, make higher dilution and re-run.  Change dilution factor in calculation.

Utilize Plasma Hemoglobin Calculator located in Special Chemistry Table of Contents  on the Intranet:  .

Reporting Results
1. Normal range: Less than or equal to 2.5 mg/dl

2. Critical: > 4.0 mg/dl

3.
Report to the nearest tenth.  

3.


4.
Backup method - St. Francis Laboratory.  (Their assay is called “Free hgb “.)  Preferred sample is 2 ml serum; however, 2 ml of any plasma is acceptable.

Procedural Notes/Problem-Solving Tips
1. Plasma hemoglobins greater than 10 mg/dl must have a haptoglobin and bilirubin result available and must be phoned to the clinical chemist or pathologist-on-call.

2. Plasma hemoglobins greater than 4.0 mg/dl must be phoned.

3. Plasma hemoglobins that are too low to calculate are reported as less than 0.1

4. Icteric samples will give falsely elevated results.  When reporting the result on an icteric specimen, include the following footnote:  "Plasma hemoglobin may be falsely elevated because of icteric nature of the sample".

5. To differentiate in-vivo hemolysis from hemolysis in obtaining sample , check LDH from a different draw. If it is normal, in-vivo hemolysis is unlikely. (Thomas Webb MD)
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