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SUBJECT: BLOOD SMEAR EXAMINATION
SCOPE:
This policy applies to all laboratory testing personnel.

POLICY:
This policy provides guidelines for the testing personnel at J.T.D.M.H. laboratory. It includes how to make a blood smear, how to perform a blood film scan, and some guidelines to use during a manual WBC differential analysis.

SPECIMEN REQUIREMENTS: 1 drop K3EDTA whole blood

A well-stained slide is necessary for accurate interpretation of cellular morphology. 

The best staining results are obtained from freshly made slides that have been prepared within 2 hours of blood collection.  Heparinized blood is not acceptable. For additional specimen collection and handling information see:

Sysmex XT-4000i Operator Guide

Monitoring Abnormal Results HEMO-117
Slide Review Criteria HEMO-121
Automated Slide Stainer Operation HEMO-206

REAGENTS, SUPPLIES, & EQUIPMENT:

Diff-Safe Blood Dispensers 

Microscope

Microscope slides


Immersion Oil

For reagents and supplies and equipment see: 
Sysmex XT Operators Guide
Automated Slide Stainer Operation Procedure HEMO-206
Diff-Safe Blood Dispenser HEMO- 229

CONTROLS: N/A

CALIBRATION REQUIREMENTS: N/A

CALCULATIONS: N/A

PROCEDURE:

PART 1 – SLIDE PREPARATION AND LABELING:

1. Ensure that no dust, oil, or film is on the slide and that the frosted label side is up. 

2. Using the Diff-Safe blood dispensing system, place a small drop of blood l - l l/2 cm. (3/4“) from the            unfrosted end of slide (Diff –Safe HEMO-229).
3. Using another slide as a spreader, pull spreader back to touch the blood drop.  Allow the entire spot to          spread across spreader by capillary action. 

4. With the spreader tilted at a 30- 40-degree angle, push forward with evenly distributed pressure toward          the frosted end of the glass slide.  Do not push blood into the frosted area. 

5. Identify slides (i.e. first and last name, LIS number) in the frosted section of the glass slide. May use slide labels for identification.
 6. Allow slide to air dry completely.

 7. Stain slide using the Automated Slide Stainer using Modified Wright-Giemsa stain (HEMO-206).
PART 2 SMEAR EXAM – Examination of a blood smear is a multistep process. 

2.1 Perform slide quality review:

        Each exam begins with a scan of the slide at 50x or lower to assess the overall quality of the smear. Assessment includes staining quality, feathered-edge quality, presence of fibrin, cell distribution, artifacts, crenation etc. Document review by a check mark on the Preventive Maintenance Slide Stainer Log sheet once daily.
2.2 Perform a scan:  

Using the 50X objective find an area of the smear in which the red cells are evenly distributed and barely touching one another (two or three cells may overlap). 

2.21 WBC Evaluation (50x):

a) Count estimation - Scan 8-10 fields. The average number of white blood cells per field is determined. The average number of WBC per high power field (50x) is multiplied by 2000 to get an approximation of the total WBC count/uL (mm3).  Compare with the automated WBC count as an additional quality control measure.

b) Evaluate morphology of the white cells. Any suspect WBC should be examined under 100x objective.

c) An estimated differential should be performed to verify WBC distribution. This may require a scan of more than 8-10 fields depending on the WBC count.
2.22 RBC morphology (50x) 

a) Performed in conjunction with the instrument RBC indices to describe cells as normal or abnormal in size, shape, and color. 

 b) See “Guidelines for Grading of Morphological Abnormalities” below. 

c) Any suspect RBC should be examined under 100X objective to rule out any inclusion bodies or stippling.

2.23 Platelet evaluation (100x)

a) Platelet count estimation: Under 100X oil objective, in an area where approximately 200-250 RBC are seen, count the platelets in 10 fields.

b) The average number of platelets is multiplied by 20,000 to provide an estimate of the total number of platelets present in the sample.

c) Determine if the count is increased or decreased.
d) Compare with the automated platelet count.

e) If the automated count is within or above normal range and platelet clumping is present, enter an internal comment stating that platelet clumping is present.

f) If the automated count is <50,000 and platelet clumping is present, the tech should always take appropriate steps to resolve the platelet clumping issue, i.e. rerun the patient sample, perform a patient history search, check the patient’s diagnosis, and/or redraw the patient (including a Na Citrate tube if suspecting EDTA sensitivity).  If the platelet count is falsely decreased due to EDTA sensitivity, refer to policy HEMO-306.  If it is not possible to resolve the platelet clumping issue, then report the platelet result with a reportable comment as follows:

Attempt made to resolve platelet clumping issue was unsuccessful.  Platelet 
count may be falsely decreased due to platelet clumping.

g) If the automated count is 50,000–150,000 and platelet clumping is present, the tech should take appropriate steps when deemed necessary to resolve the platelet clumping issue.  See previous step for actions to be taken. If the platelet count is falsely decreased due to EDTA sensitivity, refer to policy HEMO-306.  If it is not possible to resolve the platelet clumping issue, then report the platelet result with one or both of the following reportable comments:

Attempt made to resolve platelet clumping issue was unsuccessful.  
Platelet count may be falsely decreased due to platelet clumping.
  g) The tech may order a QPATH for pathologist review, if needed.
h) Evaluate platelet morphology and size abnormalities.
                              Guidelines for the Grading of Morphological Abnormalities





(Based on Adult Male Reference Ranges)

	MICROCYTOSIS

1+ = MCV      75-78 DNR
2+ = MCV      71-74 DNR
3+ = MCV      ≤ 70 (ages ≥30 days) OR
                        ≤ 90 (ages <30days)
	MACROCYTOSIS

1+ = MCV      100 –102 DNR
2+ = MCV      103-105 DNR
3+ = MCV      ≥110 (ages ≥30 days) OR

                        ≥130 (ages <30 days)

	HYPOCHROMI A

Also evaluate MCHC <29 (3+)

1+ =MCH       25-27 DNR   

2+ =MCH       22-25 DNR
3+ = MCH      < 22
	POLYCHROMATOPHILIA-100x
1+ = 1–3 / field

2+ = 4-12 / field

3+ = >12 / field

	ANISOCYTOSIS (100x) 

Vary from normal size 

1+ = RDWCV & RDWSD DNR
2+ = RDWCV & RDWSD DNR
3+ = RDWCV >20 (ages >5 days) OR
         RDWCV >23 (ages <5 days)
	POIKILOCYTOSIS (100X) 

Vary from normal shape 

(Evaluate combination of RDW and MCH)

1+ = 2-6/field DNR
2+ = 7-10/field DNR
3+ = 11-20/field

	WBC MORPHOLOGY:
Variant lymphocytes, toxic granulation, hypersegmentation:
1+ = 10-24 % of total WBC

2+ = 25-50% of total WBC

3+ = >50% of total WBC
	RBC MORPHOLOGY (100x):

Stippling, elliptocytes, echinocytes, acanthocytes, stomatocytes:
1+ = 5-10/field     few
2+ = 11-25/field   moderate

3+ = >25/field      heavy

Schistocytes, sickle cells, spherocytes, teardrops, target cells:
1+ = 0-2/field     few

2+ = 3-5/field     moderate

3+ = >5/field      heavy
Smudge cells, Howell-Jolly bodies:

Present


PART 3 -Performance of a Manual WBC differential (100x)

3.1 Performed as indicated by slide review criteria or when specifically ordered.

3.2 Manual differential analysis includes slide quality review, film scan and WBC differential count

3.3 Performed in the same area of the smear as the platelet estimate. (Approximately 200-250 RBC per oil       field –100x-are seen.)

3.4 Use the 100X oil   immersion objective to count 100 WBC. Each WBC is differentiated based on cell       type. 

3.5 Performed using the "battlement" track technique. (See Figure below)




 Push Wedge Film
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3.6 For WBC <2,000:



        a. There is no criterion for counting less than 100 cells on a differential.

b. A buffy coat preparation is useful to scan for abnormal cell types however, it is not recommended for differential counting.

c.  It may be necessary to prepare additional slides to allow counting to occur in the                                         proper part of the slide. (200-250 RBCs/100x field)

3.7 For blasts seen or suspected OR if an inpatient has a history of blasts during their current hospital stay, do NOT verify CBC results. Pathologist must review before reporting. Refer to policy HEMO-121 (Slide Review Criteria).
3.8 The experienced technologist can use a 50x oil immersion objective to perform the differential                  analysis. However, all abnormal findings must be verified under the 100x objective.

3.9 It is imperative that the LIS is marked as scan or differential perform prior to validation.

      (See procedure notes: #2 for explanation)
PROCEDURE NOTES:  

1. Slides are prepared and stained for all samples with a POSITIVE (abnormal) result, abnormal or suspect

    flag (IP messages) from the hematology instrument. Slide retention is 2 weeks

        2. It is imperative that the LIS is marked as scan or differential perform prior to validation. Failure to do so

            will result in a decrease/increased differential count of 100 cells. (Marking it as scan when a manual
            differential has been done will result in a greater than 100 cells differential, because of the IG% and IG# 

            being added to your count. Changing the scan to diff performed after you already did the diff manually

            will cause the total segs and absolute segs to recalculated and thus edit the report.)  
3. Smear Preparation-acceptable slide characteristics: 

3.1 Smear should be two‑thirds length of slide or l - l l/2 inches in length, but not into the frosted portion of the slide. 

3.2 Should not be too thick or thin (red cells should not be on top of each other). 


3.3 Should be even edged but feathered and evenly distributed and smear should have a metallic sheen. 

 
3.4 Should have no streaks or holes in smear. 

3.5 Sources of error: Wrong angle, drop too large, dirty slide, or slide allowed to dry on a surface that             was not level

4. Staining of blood smears: An optimally stained smear has the following characteristics:

4.1 The red blood cells (RBC) should be pink to salmon in color.

4.2 Nuclei are dark blue to purple.

4.3 Cytoplasmic granules are lilac.

4.4 Cytoplasmic granules of basophils are dark blue to black.

4.5 Cytoplasmic granules of eosinophils are red to orange.

4.6 The area between the cells should be clean and free of precipitated stain.
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