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Proc. #4840-HE-0375

TITLE:  Reticulocyte Count (Manual)

PRINICPLE

A reticulocyte is a young, non-nucleated cell of the erythrocytic series.  Residual RNA in immature red blood cells is precipitated and stained with a supravital dye such as new methylene blue.  The precipitated RNA appears as blue stained reticulum.  In young reticulocytes multiple linear granules are revealed.  In young reticulocytes, multiple linear granules are revealed.  In old reticulocytes only a few blue granules or scattered blue threads may be found.

The counting of immature red cells or reticulocytes is a simple and direct way to assess the effective rate of red cell production.  The reticulocytes do not always reflect absolute erythroid activity because of premature or delayed release from the bone marrow and different maturation rates.  However the ease with which reticulocytes can be counted serially in the same individual makes the reticulocyte count an excellent method for estimating changes in the rate of red cell production.

PERSONNEL

Medical Technologists and Technicians

SPECIMEN

Patient Preparation - 

No special patient preparation by laboratory personnel.

Type of Specimen -
Either fresh capillary blood mixed immediately with the supravital stain or blood anticoagulated with EDTA which is mixed with supravital stain within 24 hours of having been drawn.

Handling Precautions -
Handle all specimens using Standard Precautions. 

REAGENTS

New Methylene Blue dye – Retic Stain Solution by Richard Allen

EQUIPMENT

12 x 75 mm glass test tubes

Pipets

Glass slides

Microscope

QUALITY CONTROL

1.      QC will be performed once every 24 hrs on days of patient testing.  Choose a 

purple top tube for the QC. 

2.      Make a smear on the QC specimen along with the patient you are performing a

         manual count on.

3.      Scan the QC slide checking for the quality of the stain-it should be properly stained, 

free of precipitate and have a good cell distribution. If this criteria is acceptable your QC has passed and you may proceed with the patient’s Reticulocyte count.                                                     

4.     Record on the log sheet that QC was performed and acceptable.

STEPWISE PROCEDURE
1. Label a 12 x 75 mm test tube with the patient’s name.

2. For EDTA anticoagulated blood

a. Add 3 drops of dye solution to a 12 x 75 mm glass test tube.

b. Add 4 drops of blood to the dye.

c. Mix well.

3. For capillary blood

a. Place 60 lambda of dye solution in the labeled test tube.

b. Add 40 lambda of capillary blood

c. Mix well

4. Permit the dye-blood mixture to sit for 10 to 15 minutes.  Mix well immediately before placing the drop on the slide.  (Retic’s tend to layer on top of other RBC’s when allowed to settle).

5. Make 3 thin smears, smears should cover about 66% of the slide with a feathered edge and no tails in the feathered edge.  Label the smears and allow to dry, the slides should be air or fan dried.  Allowing them to dry by sitting causes uneven drying patterns.

6. Using the 100 x oil immersion lens, find an area of the smear without overlapping cells that contains approximately 100 RBCs.  Count the number of cells containing greater than 2 blue granules or reticulum occurring in 500 cells on one smear.

7. Repeat step #6 on a second smear.  A minimum of 1000 cells must be counted.  The two counts should agree within listed confidence limits, see chart below.

8. Calculate the reticulocyte %.  See below.

CALCULATIONS

% reticulocytes =    Number of reticulocytes counted    x 100

                                  1000 red cells (retics & rbc’s)

REPORTING RESULTS

Results are reported through the DxH 800 or LH780 interface for automated results, or manually through the Laboratory Information System using the Test ID of RETM and the canned message @MAN.  Enter all retic results in Hematology binder, report the manual retic result that you calculated, if you performed a manual retic.

       Table 19. Confidence limits for reticulocyte counts, based on 1000 red cells

	% of 

Reticulocytes
	Limits
	% of 

Reticulocytes
	Limits

	0
	0-0.30
	4.0
	3.02-5.21

	0.1
	0.01-0.47
	4.5
	3.46-5.77

	0.2
	0.04-0.63
	5.0
	3.90-6.33

	0.3
	0.08-0.78
	6.0
	4.50-7.50

	0.4
	0.14-0.91
	7.0
	5.39-8.61

	0.5
	0.20-1.05
	8.0
	6.28-9.72

	0.6
	0.26-1.18
	9.0
	7.19-10.8

	0.7
	0.33-1.32
	10.0
	8.10-11.9

	0.8
	0.40-1.44
	11.0
	9.02-13.0

	0.9
	0.47-1.57
	12.0
	9.95-14.1

	1.0
	0.54-1.70
	13.0
	10.9-15.1

	1.1
	0.62-1.82
	14.0
	11.8-16.2

	1.2
	0.69-1.94
	15.0
	12.7-17.3

	1.3
	0.77-2.07
	16.0
	13.7-18.3

	1.4
	0.85-2.19
	17.0
	14.6-19.4

	1.5
	0.92-2.31
	18.0
	15.6-20.4

	1.6
	1.00-2.43
	19.0
	16.5-21.5

	1.7
	1.08-2.55
	20.0
	17.5-22.5

	1.8
	1.16-2.67
	25.0
	22.3-27.7

	1.9
	1.24-2.79
	30.0
	27.1-32.9

	2.0
	1.33-2.91
	35.0
	32.0-33.0

	2.5
	1.74-3.49
	40.0
	36.9-43.1

	3.0
	2.16-4.07
	45.0
	41.9-48.1

	3.5
	2.59-4.64
	50.0
	46.8-53.2


NORMALS

Newborns:   (0-1 day):   3.0% - 9.0%


     (1- 14 days):   2.5% - 6.5%

       (14 days- 150 yrs):   0.5% - 1.5%

Adults:                            0.5 to 1.5%

PROCEDURAL  NOTES

Stains should be filtered before use if there is a lot of precipitate on smears.

Two conditions where the reticulocyte count is below normal:  aplastic anemia and pernicious anemia.

Reticulocytosis (counts above normal) can be seen in hereditary spherocytic anemia, sickle cell anemia, thalassemia major, paroxysmal nocturnal hemoglobinuria, acquired autoimmune hemolytic anemia, erythroblastosis fetalis, acute posthemorrhagic anemia.
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