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1.0
PRINCIPLE:
1.1
The diagnosis of Malaria is generally established by demonstrating parasites in blood films.  A rapid malarial screening kit along with both thin and thick blood films are examined to diagnose malaria.  Blood films several hours apart may sometimes be required to demonstrate infection or to diagnose the species, as the numbers of morphologic stages of parasites vary during the cycle.  
1.2
Identification of malaria parasites in thin blood films requires a systematic approach.  There are three major factors to be considered; the appearance of infected erythrocytes, parasites and the stages found. The thick prep is useful in clinically mild malarial infections in which the organism could easily be missed in the thin film.  

1.3       The Rapid Malaria Test, OptiMAL-IT, is an immuno-chromatographic test   

that uses monoclonal antibodies against the metabolic enzyme parasite lactate dehydrogenase (pLDH). These monoclonal antibodies are classified in two groups: one specific for Plasmodium falciparum and the other is a pan-specific monoclonal antibody that reacts with all four species of Plasmodium which can occur in human beings: P. falciparum, P. vixax, P. ovale and P. malariae.

2.0
HAZARDS:

2.1
All clinical specimens are presumed to be capable of transmitting disease and should be handled according to the Laboratory Safety Manual.

3.0
SPECIMEN:
3.1
Patient Preparation:
3.1.1
The best time to draw the specimen is after the fever peaks.  To entirely rule out malaria, it is suggested to make blood smears on samples taken at 6 to 8 hour intervals from patients suspected of having malaria.


Note: A CBC with manual differential is required
3.1.2 
i) When a sample is received that has both a CBC and a MAL request together, the sample must be looked up in WAM and the DIFMOR and SMEAR must be added from the ACTION box and stored.  This will ensure that only a preliminary report will go out, and that the SP-10 will make a smear.


ii) When a sample is received that has only a MAL ordered (no CBC received) then add the CBC to the request in ULTRA and place new label on the tube. Look up sample in WAM and add the DIFMOR and SMEAR from the ACTION box.


iii) When a sample is received with only a MAL order on the request but a CBC was done earlier, the CBC results will have to be edited into AP when complete.
3.2
Type:
3.2.1 Thick and thin slides are prepared from anti-coagulated blood (EDTA) within one hour of receipt. Fresh capillary blood, however, may also be used. Record time sample is collected.
3.2.2 Capillary blood collected from the fingertip or whole blood collected by venipuncture, using EDTA sample tubes may be used for the rapid malarial screening kit. 
4.0
EQUIPMENT AND MATERIALS:
4.1
Materials:
· Glass slides 25 x 75 x 1 mm. 



· Standard light microscope
· Wright’s Stain and Stainer




· Giemsa Stain – 500mL Sigma-Aldrich. 

· Leishman’s Stain

· Malarial Positive Control Slide (previously tested positive patient)
· Negative Control Slide (healthy individual)

· OptiMAL-IT Rapid Malaria Test (RDT: Rapid Diagnostic Test)
· Positive and Negative RDT Control

· Absolute Methanol 
· Pipettes
5.0 QUALITY CONTROL:
5.1 To ensure the quality and performance of the Giemsa stain a malarial Positive   and Negative control slide is stained with each new batch of working Giemsa Stain.
5.1.1 Stain an in-house thick Positive control slide (if available) or a Positive      commercial control slide. Commercial control slides may be thick or thin depending on availability.
5.1.2 Stain a thick negative control slide prepared from any random patient sample.
5.2 To verify the performance of the Opti-MAL malaria test, a Positive and Negative Control will be run in parallel with the patient sample. Controls will only be run with the initial patient request. Do not run controls with subsequent requests on the same patient. The positive control is a recombinant pLDH giving exactly the same result as a blood sample from a patient infected with P. falciparum.   

5.3 If the control does not work repeat with a new control or Opti-MAL kit. If the results still do not match notify the Technical coordinator for further evaluation before releasing patient results.  
6.0
QUALITY CONTROL FILM PREPARATION:

Prepare Positive Control Smear from a patient’s blood that has been previously screened as positive. 
6.1
Prepare as many thin films as possible, preferably within 1 hour of collection. Label the slide positive control. Allow to air dry thoroughly. Do not fix smears.
6.2
Individually wrap each slide in either foil or tissue. Place slides in a box.

6.3
Label the outside of the box with the species, date and Giemsa Malaria control slides.

6.4
Freeze slides at -20oC to -70oC.
6.5
When a slide is needed, remove one wrapped slide from the box. Allow the wrapped slide to reach room temperature prior to unwrapping. The red cells will hemolyze due to condensation if the slides are unwrapped while still cold.
6.6
Fix the slide with methanol in parallel with the patient’s 2 thin smears prior to staining.
7.0 SLIDE PREPARATION & PRELIMINARY REPORT:
7.1  
When a request for Malaria investigation is received, a peripheral smear must be made immediately and stained with the Wright’s stain.
7.2
Within 1 hour of collection: Prepare 10 additional thin smears. See IHL-HEM-II-02, Manual Blood Film Preparation. Record the time the smears were made.
7.3
Within 1 hour of collection: Prepare 10 thick smears by placing 10 – 20 uL of blood in the center of a glass slide.  Using the corner of another slide or an applicator stick spread the drop to cover an area approximately 2 cm in diameter. Record the time the smears were made.
7.4
Air dry the thick and thin smears horizontally before packaging for shipping. Slides must dry for a minimum of one hour, in a horizontal position prior to staining. Commence the Rapid Malaria Test while the slides are drying. Refer to section 8.0.
7.5
The Wright’s stained slide must be screened for the presence of malaria. If malaria parasites are present, the parasitemia level is reported from this smear.
7.6
A STAT Preliminary report must be issued by the originating laboratory to the requesting physician within 1 hour of receipt of the sample. This report must include the presence of a malaria parasite and the parasitemia level. If Malaria parasites are present, indicate that speciation will follow. See section 10.1 Reporting Results. Record details of the call to the requesting physician/nursing unit in tracking notes.
7.7
If the specimen is received in the laboratory after 1 hour of collection, a comment must be included in the preliminary report. Morphological alteration of malaria parasites in EDTA may occur, or artefacts may appear, or parasites may be lost if the parasitemia level is low. Include the comment, “Sample received in the Laboratory greater than 1 hour from time of collection. Results may be affected. Repeat specimen recommended.”
7.8
LDMH: Once the thick and thin smears have dried, prepare package to ship to WRH-Metropolitan Campus. Send the labeled thick and thin smears, the EDTA tube, the completed Malaria Screening and Confirmation Worksheet, a copy of the CBC report with manual differential including a preliminary Malaria report with Parasitemia level. (if indicated) under Free text comments.

Weekdays: Send the smears, sample and report with the courier.

Weekends, Offshifts and Holidays: send the smears, sample and report by cab.

8.0
RAPID DIAGNOSTIC TEST PROCEDURE: (OptiMal IT)
Opti-MAL IT Test will be performed with every request for Malaria Screen. A positive and negative control will be run in parallel with the initial patient request.

8.1
Bring the kit to room temperature before testing.
8.2
Place the device horizontally on a flat surface. Place patient’s label on the right hand side of the device.
8.3
Tear open the ampoule and the buffer. Add 1 drop of buffer to the first well (conjugate well, marked with a red line).
8.4
Add 4 drops to the second well (wash well).

8.5
Allow it to stand for 1 minute.
8.6
Mix blood sample well. With a disposable pipette, draw blood up to the black line (10 uL).
8.7
Dispense the entire 10 uL of blood into the first well (conjugate well) by gently squeezing the pipette.

8.8
Stir gently with the upper end of the pipette and allow to stand for 1 minute. Discard the pipette.

8.9
Pull the IT device apart: hold the device with the wells between the thumb and forefinger, with the other hand pull out the dipstick holder.
8.10
Place the wells on a flat surface and insert the legs of the dipstick holder into the holes beside the conjugate well so that the dipstick end reaches the bottom of the conjugate well.
8.11
Allow it to stand for 10 minutes. The blood/conjugate mixture should then be completely absorbed.
8.12
Transfer the dipstick to the second well (wash well) and allow it to stand for 10 minutes. The reaction field should then be completely cleared of blood. The control line must be clearly visible.

8.13
Remove the dipstick from the wash well and click it back into the clear plastic piece. Close the wells with the well cover, break them off, and then break the two legs off from the clear plastic piece. Discard the waste.  

8.14
Reaction Interpretation:


Negative: no band present at Pf or P.


Positive for falciparum – band present at Pf and P


Positive for non-falciparum – band present at P only
· Results are valid if the control band is clearly visible (dense line) and the reaction field is cleared of blood.
· Results are NOT valid if: the dipstick is not sufficiently cleared, the control band is not present, the control band and the Pf band are present while the P band is absent.  
8.15
OptiMal results are considered presumptive results and must be confirmed by screening thick and thin smears.


Addendum: A discrepancy between the RDT result and smear results are possible. A comment should be included in the report when such a discrepancy occurs.

· Positive RDT with Negative Smear: The Rapid Malaria Test was reported as positive, however there is no evidence of malaria on the thick or thin film preparations. Circulating antigen in the sample may be detected by the RDT for many days after the elimination of the infection. Cross reactivity of the rapid malaria test with auto-antibodies such as rheumatoid factor may occur, resulting in a false positive rapid malaria test. Suggest close monitoring of the patient.
· Negative RDT with Positive Smear: The Rapid Malaria Test’s sensitivity is not as good as examination of the thick film preparation due to the concentration of cells.
9.0
STAINING PROCEDURE:

9.1
Giemsa Working Solution: In a coplin jar, pipette 2 mL of Sigma Aldrich Giemsa Stain into 38 mL of deionized water. Prepare fresh working stain with each request.

9.2
Once slides have dried for 1 hour: Fix 2 thin smears in absolute methanol for 30 seconds. Allow film to air dry. DO NOT FIX THICK SMEARS.
9.3
Stain 2 thick (unfixed) slides, a Positive (thick or thin), and a  thick Negative Control in the Giemsa Working Solution. Set a timer to 60 minutes.

9.4
After 60 minutes of staining in the Giemsa Working Solution, rinse the excess stain off gently with deionized water. Be careful not to wash off the thick prep. Allow slides to air dry in a vertical position.
9.5
Thick Smears: Under 100X oil immersion, examine approximately 300 fields for 5 to 10 minutes.
9.6
Thin Smears: Under 100X oil immersion, examine approximately 300 fields for 20 minutes total.
9.7
Stain 1 thin (unfixed) smears with Leishman’s Stain (IHL-HEM-V) for the Pathologist.
9.8
Negative screens: One set of negative results does not exclude malaria, as the presence of infected cells is cyclical. Additional samples may need to be examined over a 24 to 36 hour timeframe. Report as no malarial parasites seen, confirmation to follow. 
Positive Screens:  Determine parasitemia level.
10.0
CALCULATION OF PARASITEMIA LEVEL:

If malaria parasites are detected, the parasitemia level must be reported by the originating
 
laboratory within 1 hour of receipt.

10.1
Find an area in the thin film where the erythrocytes are touching but not 

overlapping. 

10.2
Erythrocytes that contain multiple parasites are counted as one parasitized cell. 


10.3
Extracellular parasites are counted as coming from a ruptured erythrocyte and included

 

in the count along with the missing cell.

10.4
Count 1000 erythrocytes and calculate the number of parasitized cells.



Note: When parasitemia levels are high, a minimum of 200 cells may be counted. 

10.5
Calculate the level of parasitemia as a percentage of the total erythrocytes.



Example 1: # of erythrocytes scanned = 1000




      # of parasitized cells = 5




      Parasitemia level:  5/1000 = 0.005 SI




      or 0.005 SI x 100 = 0.5%



Example 2: # of erythrocytes scanned = 200




      # of parasitized cells = 15




      Parasitemia level: 15/200 = 0.075 SI




      or 0.075 SI x 100 = 7.5%

10.6
Note: When malaria is present and no parasites are seen in 1000 erythrocytes,

the parasitemia level is recorded as < 0.001.
11.0
REPORTING RESULTS:
11.1
Wright’s Peripheral Screen:
In ULTRA, in F, Hematology Results, under CBC barcode #. Free text the preliminary
Malaria screen and parasitemia level (if indicated) from the Wright’s stained peripheral
smear. Rapid Malaria Screen results and Pathologist’s confirmation to follow.
11.2
OptiMal IT Result:

In ULTRA, under Vertical Entry, record the result obtained from the Opti-MAL IT Rapid
 Malaria Screening Test. Enter [N] for Negative, [PF] Positive for Falciparum or
 [PNF] Positive for non Falciparum. 

11.3
Giemsa Thick and Thin Screen:

Malaria Smear/Parasites:  Enter NEG or POS  (Do not backslash /)

This is your smear result. 


*Do not enter an N or the report will be printed as parasites normal*


11.4
In Free text :  

If Negative:

Preliminary report- no malarial parasites seen at this time- confirmation by

pathologist to follow

If Positive:

Preliminary report: Malarial parasites present; identification and confirmation

to follow.  Level of parasitemia is _____%


11.5
Once testing has been completed and the smears have been examined,
make sure all paperwork is complete.

11.6
Order Malaria Slide review in AP. Refer to IHL-HEM-IV Malaria Slide Review
Orders in AP.
The technologist that is performing the malaria screen must ensure that all

smears and paperwork are ready to bring to the pathologist on the next working day.


Pathologist Slide Tray must include

· 1 thin positive control slide stained with Giemsa (depending on availability)

· 1 thick patient slide stained with Giemsa

· 1 thin patient slide stained with Wright’s or Leishman
· Malaria Screening and Confirmation Worksheet (completely filled out)

· Printed Malaria Report from ULTRA

· Patient CBC and Manual Differential results
Log all quality control results (OPTIMAL and Stain) in the appropriate sections in the
 QC binder.

11.7
If Malarial parasites are NOT present:
· Day Shift: Take the smears to the Pathologist designated to cover
 Hematology for confirmation.
· Off Shifts:  Treat as STAT, examine the smears as above and leave for the day shift to bring to a pathologist.  
· Weekends: Take the smears to the Pathologist designated to cover Hematology for confirmation on Monday morning.

If Malarial parasites ARE present: Malarial speciation must be performed within

 24 hours.
· Day Shift: Take smears to the pathologist designated to cover Hematology
for identification and confirmation. WRHO and LDMH: send slides ASAP 
· Day Shift and Afternoons: Call the “On Call” Pathologist.
WRHO and LDMH: send slides to WRHM.
Nights: Contact Pathologist at 0700 the following morning. Provide time that 

the sample was collected to ensure that the final report is issued within 24 hours.

WRHO and LDMH: send slides to WRHM.

11.8
Malarial speciation will be reported by the Pathologist covering Hematopathology.


Only smears that the Pathologist request confirmation will be forwarded to LHSC. Refer 


to procedure IHL-HEM-IV Malarial Parasite Slide Referral.


11.9
Malarial speciation must be reported by the originating lab to the requesting
physician and the Health Unit within 24 hours of receipt.
12.0
REFERENCE RANGE:
No malaria parasites seen.

13.0
CONTACT NUMBERS:
Windsor  Essex Health Unit

Epidemiology 519-258-2146

Ext. 1422 

Ext. 1447 


WRH Infection Control


Ext: 52378


Fax: 519-985-2637


HDGH Infection Control 


Ext: 3578


Fax: 519-255-2124


LDMH Infection Control


519-326-2373 X 4124


Cell: 519-560-7061


Fax: 519-322-3801
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