
Hemoglobin Determination by HemoCue Photometer v031013
I.
Purpose:
"Anemia is said to exist when the level of circulating hemoglobin in the patient is lower than that of healthy persons of the same age group and sex in the same environment"(WHO).  The most common type of anemia is iron deficiency resulting from inadequate iron intake.  The objective of this procedure is to measure the amount of Hemoglobin in peripheral whole blood.

II.
Specimen:

Whole blood obtained by finger stick procedure. Blood obtained by finger stick (lancet) must be free flowing and not forced; do not "milk" the finger to get sufficient blood.  Wipe away the first and second drop with a clean, dry gauze or lent free tissue; use the third drop of blood for the testing sample (HemoCue communication November 2002). Do not use cotton balls – any lent fibers will interfere with the analysis.
     
SAFETY NOTICE: Since blood is a primary carrier for HBV and HIV, Universal precautions are required.  Wear gloves.  Dispose of finger stick devices in a sharps container.  Dispose of cuvettes and any blood soaked items in the biohazardous waste.
III.
Materials:
A.
Instruments

1.
HemoCue Analyzer

2.
HemoCue transformer (5 AA alkaline batteries)

3.
HemoCue manual

B.
Supplies

1.
Cuvettes. 

2.
Gloves

3.
Alcohol, lent free tissues, gauze squares, or alcohol pledgets

4.
Blood lancet & Biohazard/sharps container

5.
Disinfectant

IV.
Reagents and Standards
A.
HemoCue cuvettes purchased from HemoCue

B.  Quality Control Reagents:

1.
Low Hemoglobin Control (HemoCue stock no 651601 or equivalent), 0.5 ml/vial

2.
High Hemoglobin Control (HemoCue stock no 651602 or equivalent), 0.5 ml/vial

NOTE: Hemoglobin controls may be stable for nine months at 4‑8oC if unopened.  Opened control vials are stable for 30 days at 4‑8oC.  Return the control vials promptly to the refrigerator after use.  When opened, write the date opened on the vial.

These reagents may be purchased from HemoCue or an alternate supplier.  Both a high hemoglobin and a low hemoglobin control must be used.  This will check that the instrument can detect critically low hemoglobin (anemia) and unusually high hemoglobin accurately.

C.
Storage:

1.
Reagents: Store at room temperature in a dry place.  Once opened, the microcuvettes are stable for 3 months.  Tightly reseal container immediately after use.  Do not remove desiccant.

2.
Instrument: Remove the batteries from the HemoCue if you are going to store the instrument more than a week.

3.
Controls: 

a.
Each manufacturer of controls has specific guidelines for storage and use of controls.  Read the package insert and strictly adhere to the manufacturer=s guidelines.  We will always write the date opened on the vial label; many reagents have only a 30 day open vial shelf life, regardless of how long they may be stored before opening.

b.
Carefully mix the control reagents while bringing them to room temperature.  The blood cells should not cling to the bottom of the vial when they have been properly mixed.  NEVER SHAKE vials.  An easy way to get a good control sample is to place several drops of control solution on a clean glass slide and then touch the drop of the control blood with the tip of the cassette.  

c.
Timing: Because the control solutions are different from human blood, the manufacturer may require that you wait 1 or 2 minutes after loading the cassette before taking a reading. Read the package insert for specific manufacturer=s instructions!
V.
Quality Control
A.
Reagents:

Both a high hemoglobin and a low hemoglobin control must be used.  This will check that the instrument can detect critically low hemoglobin (anemia) and unusually high hemoglobin accurately.

B.
Frequency:

1.
Both high and low controls must be run once a week.

2.
Both high and low controls must be used to check a new lot of cuvettes before they are used for client testing.

C.
Use: Carefully mix the control reagents while bringing them to room temperature.  The blood cells should not cling to the bottom of the vial when they have been properly mixed.  NEVER SHAKE vials.  An easy way to get a good control sample is to place several drops of control solution on a clean glass slide and then touch the drop of the control blood with the tip of the cassette.  

D.
Timing: Because the control solutions are different from human blood, the manufacturer may require that you wait 1 or 2 minutes after loading the cassette before taking a reading. Read the package insert for specific manufacturer=s instructions!
E.
Expected values: The maximum acceptable range for each control will be listed on a specification sheet included with each set of vials.

F.
Corrective action

1.
The optics check and controls may need to be repeated if the observed results fall outside accepted limits.

2.
If the optics check consistently fails to read according to specifications, notify your supervisor and call HemoCue technical service for further instructions.  DO NOT test any patient samples if the optic check fails.

           


Tech Support: 800‑352‑3252 9:00am ‑ 5:00pm EST

           


HemoCue T.S.: 800‑426‑7256 9:00am ‑ 5:00pm PST

3.
If the low and high controls fail to read within expected range, they should be repeated.  A second failure suggests that ether the cuvettes are damaged or the liquid controls have been damaged.  A troubleshooting outline can be found in the Quality Control: An Overview@ guideline. Hint: when the photometer assembly is dirty, the controls will often be out of range.  Clean the interior chamber and try again.
4.
If the Quality Control checks fail, it is important to note on the QC Log sheet that the instrument was removed from service without testing any clients.

G.
Maintenance schedule

1.
HemoCue Optics Check Cuvette in case ‑ daily use.  When not in use, keep the optic check cuvette in its case.  Store at room temperature in a dry place.

2.
Clean the case and cuvette holder with a clean cloth which has been slightly dampened with mild detergent.  Quaternary ammonium disinfectants or LysolTM may be used, but should be removed with a damp cloth.

3.
To clean the interior of the photometer and lens assembly, refer to the specific procedure AHemoCue Cleaning and Maintenance@
VI.
Method
A.
Optical Calibration ‑ performed each time the HemoCue is turned on.

1.
Attach the AC‑adaptor to the photometer power inlet.

2.
Plug the AC‑adaptor into the wall outlet.

3.
Turn the HemoCue power switch to the ON position, located on the back of machine.

4.
The letters "Hb" should be seen on the photometer.

5.
Pull the black cuvette holder out until you hear a "click"; then stop.

6.
After two seconds "READY" will appear on the display with three dashes which blink.

7.
Place the red control cuvette into the cuvette holder and push in toward machine; the display will read "Measuring".

8.
The value must be within 0.3gm/dL of the assigned value found in the control storage case.  If the values are outside of this range, repeat the test in 30  minutes.  If the problem is still unresolved call technical service numbers listed under corrective action.

9.
Remove optics cuvette and record results on daily Quality Control Log sheet.

10.  Test daily QC samples

B.
Instructions for patient testing

1.
Seat the patient comfortably.

2.
If cold, warm patients fingers with warm water.

3.
Clean site for blood collection with alcohol‑soaked gauze or cotton ball or a newly‑opened alcohol pledget.

4.
Using your thumb, lightly press the finger from the top knuckle to the tip to stimulate flow of blood to the sampling point.

5.
Prick the site of blood collection with a blood lancet, and wipe away with dry gauze or cotton ball.

6.
Make sure the second drop of blood is big enough to fill the cuvette completely.  Introduce the cuvette tip into the middle of the drop of blood.  Keep the cuvette in contact with the drop of blood until filled.

Note:  Potential exists for air entering cuvette if it is withdrawn and then site retouched.  This may result in an inaccurate result.  Inspect for air bubbles in the      circular portion of the cuvette.

7.
Wipe off excess blood on the outside of the cuvette tip.

8.
Put the filled cuvette in the holder and push the holder in to the instrument. According to HemoCue's technical service (personal communication, WSS), samples should be inserted into the instrument within three (3) minutes after loading the cuvette.

9.
The Hgb value will be displayed in grams/dL after approximately 45 seconds.

10.  Record the result and dispose of the cuvette in the biohazardous waste.

C.
Limitations of method

1.
The quality of the sample has a considerable effect upon the accuracy and precision of this test.  Examine the sample drawn into the cuvette; bubbles of any size in the circular chamber are unacceptable ‑ throw the cuvette away and get another sample!

2.
Exposure to moisture in room air will inactivate the reagents in the cuvette; take only enough cuvettes out of the canister that you will use within 5 to 10 minutes; do not return any cuvettes to the storage canister.  Keep the canister lid tightly closed.

3.
The cuvettes are stable for 90 days after opening the canister in which they are packed; write the date opened on the canister.

4.
Store cuvettes in a their canister with desiccant; the lid must be tightly sealed.  Store canisters at room temperature.

VII.
Error Codes

	Error Code
	Problem

	900
	Faulty cuvette.  Repeat test with another cuvette

	901, 902
	Light source problem. Clean slide bar and light path with wet swab and water.  There may be dried blood blocking the light path.

	903, 904, 905
	Internal Problem.  Call Technical Service


VIII. Results

A.
Normal Results:(B)
	Adult Females
	14.0 + 2.0 gm/dL

	Adult Males
	16.0 + 2.0 gm/dL

	Children (1 - 15 yrs)
	12.6 + 1.6 gm/dL


B.
Critical Results:

	any person
	< 6 gm/dL


C.
Clinical Results:

	2 gm/dL above or below normal value


D.
WIC Criteria (see WIC manual for most current criteria, it takes precedence over the following table)
	1st trimester
	< 11.6 gm/dL

	2nd trimester
	< 10.9 gm/dL

	3rd trimester
	< 10.7 gm/dL

	Infants & Children (4mo to 3 yr)
	< 10.6 gm/dL

	Children (3 & 4 year olds)
	< 11.4 gm/dL


VIII.
Records
A.
Clinic Logs:

1.
Sufficient information must be recorded to insure that the client is adequately identified and that one can trace the result from the clinic log to the client record.

2.
Lot number and expiration date of the HemoCue reagents should appear at the top of the log to.  In the case of a reagent recall, it should be possible to identify which clients were tested with any specific lot number(s) of cuvettes.

B.
QC Records:

1.
Record the Expiration Dates and Lot numbers of the cuvettes, controls and optics cuvette on the QC log sheet (attached).

2.
Enter the observed values and expected values for both the calibration standard and the controls.

3.
On the daily patient log, enter the lot number and expiration date of the cuvettes used that day.

4.
The site supervisor will sign the QC log at the end of the month.  Send monthly log to the Laboratory Director for review and signature.  Keep copy of log until the original is signed and returned to the Health Department.

5.
QC logs must be filed for two years before they may be discarded.
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