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	PRINCIPLE:
During some stages in their life cycle, Plasmodium spp. (malaria), Babesia spp., Trypanosoma spp., Leishmania donovani, and the filaria are detectable in human blood.  Plasmodium and Babesia species are found within the RBCs; trypanosomes and microfilariae, the larval stage of filariae, are found outside the RBCs; and Leishmania amastigotes are occasionally found within monocytes.  Species identification of all blood parasites are usually made from either or both of two types of stained blood films; a thin film and a thick film.  These films can be made from whole or anticoagulated blood or from the sediment of a variety of procedures designed to concentrate trypanosomes and microfilariae in the blood.  


Microscopic examination of stained blood films is best accomplished by beginning with a thorough search of both the thin and thick films with low power magnification for microfilariae.  If larvae are found, magnification at a higher power will reveal the finer morphological details necessary to make a definitive identification.  Other blood parasites require examination with oil immersion magnification of both the thin and thick films.  


All species of parasites found in a blood specimen should be reported to the attending physician as soon as possible.  Notification of appropriate public health and infection control should be made after confirmation by the pathologist on duty.


The laboratory must be proactive in obtaining the patient history.

a)  The patient’s travel history and date of return to the United States can suggest the likelihood of infection and the possible species involved.  The interval between exposure to an infective bite and the development of symptoms is typically 7 to 12 days for Plasmodium falciparum, Plasmodium vivax and Plasmodium ovale and up to 40 days for Plasmodium malariae. In general, malaria appearing more than one month after return from an area in which the disease is endemic is relatively unlikely due to Plasmodium falciparum, unless the patient received antimalarial agents which might have suppressed parasitemia.

b) A prior history of malaria in the patient suggests the possibility of relapse.

c) Knowledge of the fever pattern when the specimen was obtained in relation to a paroxysm is helpful.  In a regularly periodic Plasmodium falciparum infection, the circulation parasitemia can be very low and difficult to detect between paroxysms.

SPECIMEN COLLECTION:

1) Thin Blood Film:  The thin blood film can be stained within a few minutes and will afford a quick diagnosis of malaria if the patient has a high degree of parasitemia.  The thin film is identical to a differential WBC count film.  It provides a good area for examining the morphology of parasites and RBSs and is used to confirm the identity of parasites that cannot be identified in thick films.  A thin film must be used to differentiate Plasmodium ovale from Plasmodium vivax and Babesia species from the ring forms of Plasmodium falciparum.  The thin film is also better for identifying Trypanosoma cruzi, because these organisms become distorted in thick films.  The thin film, however, is less sensitive than the thick film in light parasitemia.
2)  Thick Blood Film:  The thick film can be stained in a few hours and will afford a diagnosis of lighter infection.  The thick film essentially condenses into an area suitable for examination about 20 times more blood than the thin film.  Here, the RBCs are lysed during the staining process so that only parasites, platelets and WBCs remain visible.  The thick film is recommended for the routine detection of all parasites when the diagnostic stages occur in the blood, and it can be used, in most instances, for identifying to the species level all microfilariae, the African trypanosomes, and all Plasmodium spp. except P. ovale.
3) Blood Specimen:  Blood for detecting parasites is obtained by either finger stick or venipuncture.  Standard precautions must be used in the collecting, handling, and disposing of these blood samples.  If blood is obtained by finger stick, care must be taken not to squeeze tissue juice into the sample and risk diluting a possible light parasitemia to below the level of detection.
4) Use of anticoagulants:  Blood samples for malaria are preferably collected without anticoagulants, but if anticoagulants must be used for other testing, films for reliable staining of malaria parasites should be made immediately or within 1 hour of collection.  EDTA is recommended by most parasitologists for use with malaria parasites.
5) Collection Guidelines: 

a)  On admission or when a parasitic infection is first suspected.
b) If no parasites are found in the first sample, blood is collected every 6 to 12 hours until a diagnosis is made or infection is no longer suspected (usually 3 to 5 days).  Infection with a blood parasite cannot be ruled out by a single blood sample.

c) If either trypanosomes or microfilariae are suspected, each sample should be concentrated by an appropriate technique in an effort to detect a low parasitemia.
d) The examination of blood for malaria should be considered a stat request.  Preparation and examination of smears and reporting of results should be performed on a stat basis.
e) Blood films for parasites should be made on clean, standard, glass microscope slides.  All slides, even new “precleaned” ones, should be dipped in alcohol and polished with a lint free towel or Kimwipe to remove any grease or dirt before the preparations are made.
6) Staining of Blood Films:  All blood films, regardless of the stain which will be used, should be stained as soon as possible after they are thoroughly dry.  Prolonged storage may cause erratic staining.
MATERIALS REQUIRED:

1) 8 Clean glass slides (precleaned with 70% alcohol and wiped fry with gauze or Kimwipe)

2) Hematology Slide Stainer with Wright Stain

3) Buffered water of pH 7: Confirm and document pH on worksheet (range 6.8-7.2 for Giemsa)
Preparation:

Dissolve contents of one capsule of Hydrion Buffer pH7 into 100 ml of distilled or deionized water.

Storage and Shelf Life:

When stored at room temperature in clean, airtight bottles, prepared solutions will last for three weeks.

Unprepared, packaged Hydrion Buffer Salts have a shelf life of five years.

All Hydrion buffer salts are directly traceable to NIST standards and certified to +/- 0.02 pH units at 25C.

4) Graduated cylinder, 100ml

5) Coplin jar

6) Diff-Safe Blood Dispenser

7) Wooden applicator stick

8) Blood parasite Control Slide

PROCEDURE:

1)  Thin film:  

a) Place cleaned glass slide on a horizontal surface

b) Place a small drop of blood (10-15mcl) of specimen onto the center of the slide about ½ in. from the end.

c) Holding a second clean glass slide at a 40 degree angle, touch the angled end to the drop of blood.

d) Pull the angled slide back into the blood, and allow the blood to almost fill the end area of the specimen slide.

e) Quickly and steadily move the angled slide toward the opposite end of the specimen slide until the blood is used up.

f) Label the slide, and allow it to air dry while protecting it from dust for about 10 minutes.

g) Stain 4 slides in the Hematology Slide Stainer

2)  Thick film

a)  The thick smear should be round to oval and approximately 1 inch diameter.

b) You should barely be able to read newsprint through the wet or dry film.

c) The film itself should not have any clear areas or smudges

d) Place a clean glass slide on a horizontal surface.

e) Place a drop (30 to 40mcl) of blood onto the center of the slide about ½ inch from the end.

f) Using either the corner of another clean glass slide or an applicator stick, spread the blood into a circle about the size of dime or nickel

g) Allow the film to air dry in a horizontal, protected from dust for several hours (6 to 8 hours).  Do not attempt to speed the drying process by applying any type of heat, because heat will fix the RBCs and they will not lyse in the staining process.
h)  Lyse the RBCs in the thick film by placing the film in buffered water (pH 7) for 10 minutes.  Then remove it from the water, and place it in a vertical position.

i) After the slides have dried, stain 4 laked thick film slides in the Hematology Slide stainer.
EXAMINATION OF SMEARS

All Smears for Blood parasites require that two CLS perform the screen for Blood parasites.  

1)  First, examine the entire film on LOW power, especially at the edges of the slide for the presence of microfilaria.

a) Microfilariae are rarely present in large numbers, and frequently only a few organisms occur in each thin preparation.

b) Microfilariae are commonly found at the edges of the thin film or at the feathered end of the film because they are carried to these sites during the slide preparation.

2)  Under HIGH DRY, some morphology may be seen.

3)  Examine about 300 fields of the slide at 100 X OIL 

4) On thin smears, disregard artifacts outside the RBCs.  

5) Examine Control Slide on 100X OIL and record results on Malaria Stain QC Log

QUALITY CONTROL:

1)  A known positive Control slide should be run with thin smear each day of use.

2)  A collection of known slides should be available as a study tool and for comparison   

     with patient samples.

RESULTS:

1)  Report Parasite Screen as follows:

a.  Blood / Malaria Parasite Absent (MNMAL-coded comment)
b.  Plasmodium spp., /Babesia sp seen, referred for identification (free text)
c.  Blood Parasite, not Plasmodium sp.,  or Babesia sp., referred for identification (free    text)
d.  Blood Flagellate, referred for identification (free text)
e.  Microfilaria, referred for identification (free text)
f. VCMC laboratory is CAP accredited as a screening facility for blood parasites.

    It is above the level of our laboratory to speciate Plasmodium spp.

    You may report “Ring forms only” or “Multiple stages present” to guide the 

    physician.
2)  If the result of the first negative result, add to report:  One negative result does not rule out infection.  If malaria is a possible diagnosis, after the first set of negative smears, it is recommended that additional samples be taken at 6 to 8 hour intervals for at least three successive days.

3) If you cannot rule out Plasmodium falciparum, talk to the physician and share this information.  The patient may be redrawn in 5 to 6 hours.  Plasmodium falciparum will only have the ring stage after 5 to 6 hours, whereas the other Plasmodium spp. will have other stages present.

4) Call all positive results according to the Critical Result Policy as soon as possible.

5) Confirmation should be made by the pathologist on duty.

6) Send positive smears to Ventura County Public Health Lab for confirmation.  

This is a State requirement.

LIMITATIONS:

1) If the smears are prepared from anti-coagulated blood that is more than 1 hour old, morphology of the parasites may not be typical, and the film may wash off the slide during the staining procedure.

2) Excess stain on the film may be confusing and make the detection of the organisms difficult.
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