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I. PRIVATE 
PRINCIPLEtc  \l 1 "PRINCIPLE":
Centrifugation of EDTA anticoagulated whole blood results in layers of cells according to density, thus permitting easy access to the concentration of WBC's in the buffy layer which can be harvested and smeared. 


Buffy smears are made only for the following reasons:

A. 
 Concentration of bacteria on patients who are possibly septic
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Figure 1 Extracellular Bacteria in Peripheral Blood
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Figure 2 Intracellular Bacteria


     B. 
 Concentration of squamous cells on patients with possible amniotic emboli
           C. 
 Concentration of WBC for evaluation for Ehrlichiosis
D.
Ehrlichia
Ehrlichia are small, gram-negative bacteria that invade leukocytes. They are typically minute, round (cocci) bacteria ranging from 1 to 3 micrometers in diameter. Once invaded in the leukocytes the ehrlichiae divide to form vacuole-bound colonies known as morulae. The clinical picture of Ehrlichiosis is low white count, low platelet count, elevated liver enzymes and demonstration of the organisms (morulae) on blood smears. Laboratory diagnosis and confirmation of the disease are made by PCR (more sensitive in early/acute and late/convalescent) and the demonstration of morulae in the WBCs on Wright-Giemsa stained blood smears. Since 
symptoms are non-specific (fever, headache, generalized aches) and vector for Ehrichia is also that for Babesia, Lyme, Rocky Mountain Fever review of the blood smear is helpful as a differential diagnostic tool.
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Figure 3 Ehrlichia Chaffeensis predominately infects monocytes, and macrophages, but can be seen in granulocytes in patients with severe disease (note the morulae in the cytoplasm of the monocyte).
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Figure 4 the pathogen that primarily causes human granulocytic erhlichiosis primarily infects granulocytes (segmented neutrophils, and rarely eosinophils)
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Figure 5 Ehrlichia ewingi
II. PRIVATE 
SPECIMEN:
tc  \l 1 "SPECIMEN"

Venous blood samples anticoagulated with K3EDTA less than 4 hours old is preferred; however blood up to 24 hours old may be used. The volume of specimen collected must result in less than a 10% dilution by the anticoagulant (>1cc of specimen in a 2.7ml draw tube).

III. PRIVATE 
REAGENTS/MATERIALS:
tc  \l 1 "REAGENTS/MATERIALS"

3 x 1 glass slides 


Automatic stainer and Wright Giemsa stain


9" glass Pasteur pipette

Squeegee bulb


Wintrobe sedi tubes


Laboratory centrifuge adjustable to speed of 1200 RPM

IV. PRIVATE 
PROCEDURE:
A. Perform a routine CBC to obtain WBC and platelet count
B. Fill 1 Wintrobe sedi tube with blood and label with specimen #

C. Immediately spin tube (with an empty tube for balance) 10 minutes at 1200 RPM

D.  Remove plasma to 4-5mm above buffy coat layer, saving a portion of plasma in a tube to re-suspend buffy layer.

E.  Remove, buffy coat layer and a small amount of RBC with 9” glass pipette

F.  Place a drop of mixture prepare smear on slide (refer to smear procedure).      

G. Prepare 5-6 smears in this manner.

H.  Label smear with accession number, buffy and date.

I.  Air dry smears and stain 3 slides in automatic slide stainer.

J.  Review Buffy coat smears on 50 x oil looking for the morulae in white cell   cytoplasm (fig 1-4)

K. Review any suspicious findings on 100 x oil

L. Refer to supervisor immediately if any morula or suspected morula seen (or in absence of supervisor, page Clin Path resident to review and contact caregiver)

M.  Leave all smears and Buffy coat smears in supervisor review area 

N.  Order BSINT, print label and affix on instrument print out and leave slide and slip in resident review tray.

V. PRIVATE 
PROCEDURAL NOTES:
tc  \l 1 "PROCEDURAL NOTES"



A.
 
Resident should be notified to review buffy smears for squamous cells. Possibility 
of an amniotic emboli is a critical emergency situation. The squamous cells tend 
to migrate to periphery. Scan edges of smeared area on low power. 




B. 
If buffy smear(s) are positive for bacteria, resident should be notified to review. 
Notify patient floor and send unstained buffy smears to Micro for Gram stain. 
Buffy smears for  bacteria has a sensitivity of about 17% (when compared to 
positive blood cultures) with the  sensitivity affected by concentration of bacteria 
in the blood, whether gram positive or gram negative and whether intra or 
extracellular. The threshold of detecting bacteria by smear is far above the level of  
most bacteremia conditions.




C. 
A good buffy smear has a slightly gritty appearance. If cells are too concentrated 
or the buffy smear is too thick, cell morphology will be unacceptable. 

V.
REPORTING OF EHRLICHIA:
A. Reviewing technologist is responsible for noting as Negative or Positive

B. Clin Path Resident/Attending will formally sign-out results as an interpretative report. It will be noted that a Negative result does not definitively rule out Ehrlichia and that PCR should be done. Other times buffy may be suggestive but not definitively positive and that will be noted. 

C. If positive complete “state public health reportable” form needs to be completed, one copy to state public  health office, and retain a copy in lab “reportable”   folder

VI.
PRIVATE 
REFERENCES:

1. tc  \l 2 "REFERENCES"Fuchs, P. Tips on Technology MLO 12/93.

2. Cartwright: Diagnostic Laboratory Hematology. 1970.
3. CDC, Human Ehrlichiosis in the United States, Laboratory detection 4/2000.

4. CDD, Human Ehrlichiosis in the United States, The Organisms 4/2000
5. Davidsohn and Henry: Clinical Diagnosis and Management by Laboratory Methods 1979.
6. Stop Ticks on People, A Coalition in partnership with United Way of Dutchess County, DOH, National Institute of Health 2002.
VII.
 HISTORY:


 H-1
This procedure was written by N. Ortoli-Drew in 1995.

             H-2
This procedure was revised by N. Ortoli-Drew in 3-2011.

    H-3     This procedure was revised by Elizabeth Degano 12-2012 
