MLAB 1415 Hematology




 Laboratory #1


Microhematocrit


Laboratory #1: Microhematocrit
(Packed Cell Volume of Whole Blood)

15 Points

Objectives:

1.  Perform and read microhematocrit results from whole blood specimens.
2.  List the three layers of centrifuged blood.


3.  Define trapped plasma.



4.  Discuss variables that can produce false microhematocrit results.

Principle:

Hematocrit is defined as the volume occupied by erythrocytes in a given volume of blood and is usually expressed as a percent of the volume of the whole blood sample.  The hematocrit may also be referred to as Packed Cell Volume (PCV).

The manual or spun hematocrit is determined by spinning a blood-filled capillary tube in a centrifuge for 5 minutes at >10,000 g.  Automated analyzers provide an indirect measurement of hematocrit (to be discussed in a later lab).
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Specimen:

 SEQ CHAPTER \h \r 1Venous blood anticoagulated with EDTA or capillary blood collected directly into heparinized capillary tubes can be used.  Specimens should be centrifuged within 6 hours of collection.  Grossly hemolyzed samples cannot be used for testing.
Quality Control: 

Commercial QC material is available for this test.  It will not be used in this exercise.

Reagents, Supplies, and Equipment:
1.  SEQ CHAPTER \h \r 1Capillary tubes, heparinized for fingersticks (red tip) or plain for anticoagulated blood (blue tip) - 75 mm long

2. Clay-type tube sealant

3. Microhematocrit centrifuge

4. Microhematocrit reader or card
5. Kimwipes or gauze

Procedure:

1.  SEQ CHAPTER \h \r 1Draw well-mixed anticoagulated blood into two microhematocrit tubes by capillary action avoiding air bubbles.  The tubes should be filled about ¾ full.
2. Wipe off excess blood with a Kimwipe or gauze. Avoid contacting the end of the capillary tube to keep from wicking blood from the inside.
3. Seal the end of each tube not used for drawing sample up with a small amount of clay material at a 90 degree angle.  Be sure the seal has a perfectly flat bottom.  Keep fingers toward the end to avoid tube breakage.
4.  Place the filled and sealed capillary tubes into the centrifuge.  The sealed ends should point toward the outside of the centrifuge.  The duplicate samples should be placed opposite each other in order to balance the centrifuge.
5.  Record the position number of each specimen.
6. Securely fasten the flat lid or cover plate from the centrifuge, on top of the capillary tubes.
7. Centrifuge for 5 minutes at a set speed (speed is about 10,000 g).  This separates the RBCs from plasma and leaves a band of buffy coat consisting of WBCs and platelets.
8. Allow the centrifuge to stop on its own.  Do not use the hand brake.
9. After the centrifuge has stopped, open the top and remove the cover plate.
10. Promptly read the hematocrit on a hematocrit reader or card.
11. Record the results on the report form.  
12. Obtain two different patients spun capillary tubes from classmates, read the hematocrit, and record the results on report form.
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Reading the Microhematocrit


Microhematocrit reader wheel:

1. Set the reader first with the clay-red cell interface at 0%.

2. Shift the ruled scale or etched line to 100% and align it 
      with the plasma meniscus.
3. Read down to the percent spiral line that intersects with the RBC-
           WBC interface. This percentage is the hematocrit value. . 



Microhematocrit reader card:

1. Place the centrifuged microhematocrit tube vertically on the chart
           with the bottom edge of the CRITOSEAL just touching the red line 
           below the “0" percent line.   


2. The bottom of the column of the blood should then be at the “0"
            percent line.

3. Slide the tube along the chart until the meniscus of the plasma 
           intersects the “100" percent line. 
4. The height of the packed red cell column is then read as a percent.
Reporting Results:




 SEQ CHAPTER \h \r 1Reference values

· Newborn

42-60%

· Infant/child
30-43%

· Adult male
42-52%

· Adult female
36-46%
 SEQ CHAPTER \h \r 1References:
1. Harmening., Denise, Clinical Hematology and Fundamentals of Hemostasis, 3rd  edition, pp. 605-606.


2. Turgeon, Mary Louise, Clinical Hematology - Theories and Procedures, 3rd edition, pp 321-322.

3. Brown, Barbara, Hematology-Principles and Procedures, 5th edition, p. 83.
Procedural Notes: 
1. Results should duplicate within 2 %.

2. Do NOT include the buffy coat layer.

3. If the buffy coat layer exceeds 2%, it should be recorded and noted as volume of packed WBCs.

4. Trapped plasma is found in the PCV portion of the centrifuged blood and is defined as the amount of intracellular plasma remaining in the packed cell column of the microhematocrit after centrifugation.  Trapped plasma artificially increases the PCV which creates a positive bias in the hematocrit.  When red cells have irregular shapes found in disorders such as macrocytic anemias, shperocytosis, thalassemia, hypochromic anemias, and sickle cell anemia, the trapped plasma may be increased enough to cause a significant change in the 
 centrifuged hematocrit. In these cases an automated HCT should be performed. Some studies have shown that the automated and manual methods show better correlation if K2 EDTA is used as the anticoagulant. 
5. If a hemoglobin result is available, use the RULE OF THREE to ensure the accuracy of both results.  If the result of this calculation and the hematocrit are NOT within +/- 3, further action is warranted (repeating the testing, evaluating the slide for red cell morphology abnormalities, and patient condition investigation).  
Rule of Three:  Hemoglobin X 3= Hematocrit +/-3
	Mechanical or Biological Source of Error
	Effect on Microhematocrit
	Solution

	Hemolysis
	Decreased (due to lysed red cells)
	Redraw the sample.

	Improper sealing of capillary tube
	Decreased (due to loss of red cells)
	Fill new capillary tube making sure to seal the tube on the end that was NOT used to fill the tube.

	Under-filled original sample 
	Decreased (due to excessive anticoagulant)
	Perform an automated hematocrit or redraw the sample.

	Inadequate mixing
	Decreased/Increased
	Mix sample well before each use.

	Reading errors
	Increased/Decreased
	Verify that tube is being read at the base of the meniscus and properly placed on the reading device.

	Inadequate centrifugation
	Increased (due to 1-3% increase in trapped plasma)
	Ensure that centrifuge is set at 5 minutes and > 10,000 rpm

	Delay in reading after centrifugation ceases
	Increased (due to “unpacking” of cells)
	Read centrifuged tube immediately or store temporarily upright.

	Buffy coat included when in determining the PCV value.
	Increased
	Carefully read the top of the red cell column below the layer of white cells and platelets.

	Abnormal red cell morphology that results in increased trapped plasma
	Increased (increased trapped plasma)
	Perform an automated hematocrit.


Laboratory #1: 

Microhematocrit Report Form for Lab Exercise

15 pts.
Student’s Name:_________________________________________Date:__________

Each patient worth 5 points.
Patient # 1 Name:​​​​​​​​​​​​​_______________________________________

ID#:__________________________________________________

Hematocrit_________%

Hematocrit_________%

Average:_________%

Patient # 2 Name: _______________________________________

ID#:__________________________________________________

Hematocrit_________%

Hematocrit_________%

Average:_________%

Patient # 3 Name: _______________________________________

ID#:__________________________________________________

Hematocrit_________%

Hematocrit_________%

Average:_________%

Laboratory #1: Microhematocrit

Study Questions

28 pts.









Name_____________________









Date:_____________________

1pt.
1.  Define Hematocrit

1pt.
2.  What is another term for hematocrit?

3pts.
3.  Name 3 layers of centrifuged blood



Top:


Middle:



Bottom:
2pts. 
4.  What is trapped plasma?

2 pts.
5.  When is trapped plasma increased?

6pts.
6.  Applying the rule of 3, determine the accuracy of the following specimens and state whether further action is indicated:



Case A:  Hgb: 12g/dL




  Measured HCT: 35%




  Calculation:____________________




  Further Action?  Yes or No (circle one)



Case B:  Hgb: 9 g/dL




  Measured HCT:  32%




  Calculation:____________________




  Further Action?  Yes or No



Case C:  Hgb: 15g/dL




  Measured HCT:  36%




  Calculation:____________________




  Further Action?  Yes or No 

3pts.
7.  What cells comprise the buffy coat?


Should the buffy coat be included in the HCT value?


When would you report the measurement of the buffy coat?

1 pt. 
8.  When would you use a heparinized capillary tube for performing microhematocrits?

3pts. 
9.  List the normal HCT ranges for the following population groups:


Adult male:__________


Adult female:________


Newborn:___________

1pt.
11.  Why is it important to read the microhematocrit soon after the centrifuge stops?

5pts.  
12.  How do the following sources of error affect the HCT? (Increase/decrease)


Hemolysis:__________


Inadequate centrifugation:_____________


Abnormal Cell morphology:______________


Improper seal:________


Short sample:________

Meniscus
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