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Malaria Rapid Screen
I. PRINCIPLE

The BinaxNOW® Malaria Test is an immunochromatographic membrane assay that uses monoclonal antibodies to detect Plasmodium falciparum antigen and pan-malarial antigen (an antigen shared by all Plasmodium species causing human malaria) in venous and capillary whole blood specimens. These antibodies, and a control antibody, are immobilized on a membrane support as three distinct lines and are combined with a sample pad, which is impregnated with visualizing particles conjugated to control and anti-malaria antibodies, to create a test strip. This test strip is mounted in a book-shaped, hinged test device, along with wash and absorbent pads, intended to aid in the clearing of the membrane when the device is closed.

To perform the test, whole blood is applied to the sample pad. Malarial antigen present in the sample reacts to bind the anti-malaria conjugated antibody. Reagent A is added to the bottom of the test strip and allows the antigen-conjugate complexes to migrate along the test strip, where they are captured by the immobilized antibodies, forming the Test Line(s). Immobilized control antibody captures control conjugate, forming the Control Line. Once the blood sample has migrated the length of the test strip, the device is closed, allowing Reagent A that has been added to the wash pad to clear the test strip of excess blood. 

Test results are interpreted by the presence or absence of visually detectable pink-to-purple colored lines. A positive test result, read in 15 minutes, will include the detection of both a Test Line (or Test Lines) and a Control Line. A negative test result, read in 15 minutes, will produce only a Control Line, indicating that malarial antigens were not detected in the sample. Failure of the Control Line to appear, whether the Test Line(s) is present or not, indicates an invalid result.

II. CLINICAL SIGNIFICANCE
Malaria is a major parasitic disease, which is endemic in many countries in various areas of the world. Each year it causes up to 3 million deaths and close to 5 billion cases of clinical illness worldwide.1 

Diagnosis of malaria using traditional microscopy methods can be difficult and requires precise and meticulous microscopy. Thin and thick smears for malaria detection are labor-intensive and require skilled handling. An experienced technologist is required for interpretation. Even under ideal conditions, microscopic examination of stained blood smears is less than 100% sensitive. 

The BinaxNOW® Malaria Test is a simple, rapid test for the diagnosis of malaria using whole blood collected by finger stick or venous draw. The dual line format allows for detection of malaria parasites and for differentiation of Plasmodium falciparum (P.f.) from other less virulent malaria species. The test cannot distinguish a single species malaria infection from a mixed species infection. Good clinical practice warrants that microscopy be performed to make this determination, as well as to differentiate among the non-falciparum Plasmodium species. 
III. SPECIMEN
	Specimen:
	EDTA Whole Blood specimen from 

· venipuncture collection (venous blood), or, 

· fingerstick (capillary blood)

•  All malaria testing requests should have 4 thin and 3 thick smears in addition to the lavender top tube sent in for testing.  Prefer unstained slides.


	Specimen Collection :
	Venous Whole Blood:  Collect venous blood, by the standard venipuncture procedure, into an EDTA tube. Test whole blood samples as soon as possible after collection.

Capillary Blood sample:  To obtain capillary blood via puncture of a finger, cleanse the area with a sterile wipe or pad and dry. Use a lancet to puncture the skin and collect the blood directly into the EDTA capillary tube provided in the test kit. Fill the entire capillary tube with blood and use immediately.

	Specimen Storage:
	Venous Whole Blood:  Test whole blood samples as soon as possible after collection. If the test cannot be performed immediately, the blood may be stored for up to three days at 2° to 30°C (36-86°F). If blood is refrigerated, allow it to come to room temperature (15-30°C) prior to testing. Mix gently before testing. If microscopy confirmation of a BinaxNOW® negative test result is necessary on a venous blood sample that has been stored, appropriate criteria for the handling of samples used for microscopy should be followed. In some cases, it may be necessary to obtain a fresh sample from the patient.

Capillary sample:  Test sample immediately.


IV. REAGENTS
A. Reagents and Materials

1. Materials Provided

BinaxNOW® Malaria Test Kit:
	Component
	Content
	Quantity

	Test Devices:

[image: image1.emf]
	A cardboard, book-shaped, hinged test device containing the test strip
	12/25

	Reagent A:

[image: image2.emf]
	[image: image17.emf]Tris buffer containing detergent and sodium azide
	1

	Capillary tubes:

[image: image3.emf]
	EDTA capillary tubes used to transfer whole blood samples obtained via fingerstick to the test devices
	12/25


B. Storage and Stability

Store kit at 2-37°C (36-98.6°F). The BinaxNOW® Malaria Test Kit and reagents are stable until the expiration dates marked on their outer packaging and containers when stored as specified.  We have decided to store at 2-8°C.
C. Precautions 


1. Safety Data Sheets for this product are available upon request. 

2. Follow your national, regional, and local ordinances accordingly for waste disposal    regulations.
V. INSTRUMENTATION/EQUIPMENT 


 Materials Required But Not Provided
1. BinaxNOW® Malaria Positive Control Kit (665-010)

2. Negative Quality Control (pool of 3 – 5 EDTA whole blood samples)

3. Lancets, sterile wipes or pads, clock, timer or stopwatch

Note: When pipetting sample, use a calibrated pipette capable of delivering a 15 μl volume
VI. CALIBRATION
N/A

VII.  QUALITY CONTROL

A. Daily Quality Control:

The BinaxNOW® Malaria Test has built-in procedural controls. For daily quality control, the manufacturer recommends that you record these controls for each test run.

B. Procedural Controls:

The pink-to-purple line at the “C” (Control) position in a tested device can be considered an internal positive procedural control. If the sample flows and the reagents work, this line will always appear.

The clearing of background color from the result window is a negative background control. The background color in the window should be light pink to white at 15 minutes. Background color should not hinder reading of the test.

C. External Positive and Negative Controls:
Good laboratory practice recommends that positive and negative controls be run with each new shipment or lot to ensure that:

1. Test reagents are working
2. The test is being correctly performed. 

3. External controls will be also be run once per month to comply with the IQCP parameters set up by CAP and this laboratory.  
For a negative control, a pool of 3 - 5 EDTA whole blood samples from presumed malaria negative individuals can be used. For a positive control, use the BinaxNOW® Malaria Positive Control Kit (665-010); sold separately. For complete instructions for use, see the package insert included in that kit. 

Other controls must be tested in order to conform with: 

4. Local, state and/or federal regulations, 

5. Accrediting groups, and/or, 

6. Laboratory’s standard Quality Control procedures. 

Refer to 42 CFR 493.1256 for guidance on proper QC practices. 

If the correct control results are not obtained, do not report patient results. Contact Technical Service during normal business hours.

VIII. PROCEDURE: 

See the Specimen Collection and Handling section (in the product instructions or the Specimen Collection/Treatment section in this packet) for information regarding sample collection. Ensure that all blood samples are warmed to room temperature prior to use.

Remove test device from pouch just prior to use. Open the device and lay it flat on the work surface.

	1.  
If using a capillary blood sample, slowly apply blood from the capillary tube to cover the entire PURPLE sample pad on the right side of the device. This is done by holding the capillary tube vertically and gently touching the end of it to the middle of the pad. Once the pad is saturated, properly discard the capillary tube. The test may not require all of the blood that has been collected into the capillary tube. Go to Step 2. 



	
	[image: image4.emf]


	If using a venous blood sample, prime the pipette tip by drawing up sample and expelling it a couple of times. Then slowly add 15 μl of blood to the bottom half of the PURPLE sample pad. Go to Step 2. 



	2. 
There is a white pad immediately below the purple sample pad. Hold the Reagent A bottle vertically and add two (2) free-falling drops of Reagent A to this white pad. Allow the first drop to absorb into the pad before adding the second drop. Do not add Reagent A directly to the purple pad.
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	3.  
Allow the blood sample to run up the full length of the test strip. Do not allow the blood to run into or under the absorbent pad at the top of the strip, as doing so will hinder optimal washing (clearance) of the test strip.

NOTE:  If blood flow up the test strip appears to stall or is less than halfway up the strip after one (1) minute, add one (1) additional drop of Reagent A to the white pad at the bottom of the test strip (below the sample pad where the blood was added).
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	4.  
Just before the blood sample reaches the base of the white absorbent pad located at the top of the test strip, SLOWLY add four (4) free-falling drops of Reagent A to the wash pad on the top left-hand side of the test device, allowing each drop to absorb into the pad before adding the next. Note that the third and fourth drops may not completely absorb into the pad.

5.  
When the sample just reaches the base of the white absorbent pad at the top of the test strip, remove the adhesive liner from the right edge of the device, and close the device. This allows the Reagent A to wash (clear) the blood sample off the test strip. To ensure good device closure and test flow, press very firmly along the entire edge to the right of the result window.
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	6.  
Read the test result through the viewing window 15 minutes after closing the test device. Results read before or after 15 minutes may be inaccurate.  Note: When reading test results, tilt the device to reduce glare on the result window, if necessary.


IX. REPORTING RESULTS

A. Interpretation of Test Results


Valid Test Results


The Control Line (C) will appear on all valid tests and, when it is present, test results are interpreted as follows. Note that the appearance of any Test Line, even when very faint, indicates a positive result.
	TEST
	RESULTS
	DESCRIPTION / INTERPRETATION

	T1 Positive
	[image: image8.emf]
	Positive result for P. falciparum (P.f.) 



	T2 Positive
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	Positive result for P. vivax (P.v.) or P. malariae (P.m.) or P. ovale (P.o.) In some cases the appearance of only the T2 Line may indicate a mixed infection with two or more of P.v., P.m., and P.o.



	T1 + T2 Positive
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	Positive result for P. falciparum (P.f.) In some cases the appearance of both the T1 and T2 Lines may indicate a mixed infection of P.f. with another species.



	No T1 or T2 Lines
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	Negative result (no malaria antigens were detected)



	Invalid and/or Uninterpretable Test Results
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	The test is invalid if the Control (C) Line does not appear, whether a Test Line(s) is present or not.

The test is uninterpretable if the background color hinders reading of the test result at 15 minutes. Invalid or uninterpretable tests can occur due to improper sample or Reagent A addition. Consult the Test Procedure section and Precaution # 5 before repeating testing with a new device.

Call Technical Service if the problem persists.


B. Reporting of Results

	Result
	
Suggested Report

	T1 Positive
	Positive for P. falciparum protein antigen only



	T2 Positive
	Positive for malaria protein antigen, representing P. vivax or P. malariae or P. ovale or a mix of these. Differentiation of the species is not possible. 



	T1 and T2 Positive
	Positive for P. falciparum protein antigen. In some cases this may represent a mix of P. falciparum antigen with P. vivax, P. malariae, or P. ovale protein antigen. Differentiation between a P.f. only infection and a mixed infection containing P.f. and another malaria species is not possible with this test. Microscopy must be performed to make this determination, as well as to differentiate among the non-falciparum Plasmodium species.



	Negative
	Presumptive negative for malaria antigens. Infection due to malaria cannot be ruled out. Malaria antigen in the sample may be below the detection limit of the test. Negative results must be confirmed by thin / thick smear microscopy.  Please refer to malaria smear procedure.


Critical Result: Positive for T1 and/or T2.
Enter the results in to the LIS in the “Hematology Manual Result Entry” screen. Modify the results, hit the << arrow to put all patients to the left, hit the result button, scan the barcode, hit the tab key, check 2 patient identifiers prior to saving the results. Remember to document the Lot # of the kit, expiration date and QC ok on the line below the results.
C. Limitations

1. A negative test result does not exclude infection with malaria, particularly at low levels of parasitemia. Therefore, the results obtained with the BinaxNOW® Malaria Test should be used in conjunction with other laboratory and clinical findings to make an accurate diagnosis. As is often done in serial microscopy testing, another sample can be collected and retested.3
2. The BinaxNOW® Malaria Test detects antigen from both viable and non-viable malaria organisms, including gametocytes4 and sequestered P. falciparum parasites5. Test performance depends on antigen load in the specimen and may not directly correlate with microscopy performed on the same specimen.

3. Performance of the BinaxNOW® Malaria Test has not been established for monitoring treatment of malaria. Residual plasmodium antigen may be detected for several days following elimination of the parasite by anti-malarial treatment.4
4. Samples with positive rheumatoid factor (Rf) titers may produce false positive results in the BinaxNOW® Malaria Test. Rheumatoid factors are autoantibodies, and positive RF titers are associated with acute autoimmune disorders, such as rheumatoid arthritis, as 
well as with chronic viral infections (such as hepatitis C) and parasitic infections.6 In addition, positive RF titers are present in 1 to 4% of the general population.7 Like other rapid malaria antigen detection tests6, the BinaxNOW® test has been shown to generate false positive results in samples of some individuals with positive Rf titers (see Performance Characteristics section).

5. Analytical reactivity testing demonstrates that the pan malarial test line (T2) on the BinaxNOW® test is capable of detecting all four malaria species (P.f., P.v., P.o., or P.m.). However, during clinical trials, insufficient data was generated to support clinical performance claims for the detection of P.m. or P.o. Clinical performance claims for this test are made for P.f. and P.v. detection only.

6. The test is not intended for use in screening asymptomatic populations.

X. PROCEDURAL NOTES/PROBLEM-SOLVING TIPS
1.  For in vitro diagnostic use.

2.  Leave test device sealed in its foil pouch until just before use.

3.  Do not use kit past its expiration date.


4.    Do not mix components from different kit lots.

5. 
Samples and Reagent A must be added as described in the test procedure to obtain optimal sample flow and test performance. The following precautions should be taken when adding Reagent A to the test device. 

a. To ensure delivery of the appropriate volume of Reagent A to both pads on the test device, hold the vial vertically, ½ - 1 inch above the pads and slowly add free falling drops. 

b. When adding Reagent A to the white pad directly below the purple sample pad, allow the first drop to absorb completely into the pad before adding the second drop. A third drop of Reagent A may be added to this pad if necessary – see Test Procedure, Step 3.

6. 
If using venous blood, mix sample by tapping the tube or vial gently, and before sampling, prime the pipette tip by drawing the sample into the tip and expelling it a couple of times. 

7. 
If using blood obtained via fingerstick, use the capillary tubes supplied in the test kit to deliver the blood to the test device and fill the entire volume of the tube. 

8. 
Patient samples and test devices should be handled as though they are capable of transmitting disease. Observe established precautions against blood borne pathogens. Do not reopen or reuse test cards. 

9. 
Excessive air circulation (i.e. air conditioners, fans, etc.) can slow the flow of the sample. During testing, protecting the devices from excessive air flow is recommended. 

10. When interpreting test results, use a bright, unfiltered light. 

11. All capillary tubes and pipette tips are single use items – do not use with multiple specimens. Contamination of dispensing equipment, containers or reagents can lead to inaccurate results. 

[image: image18.emf]12. Reagent A contains sodium azide as a preservative. Sodium azide is toxic and should be handled carefully, avoiding ingestion or skin contact. It may react with lead or copper plumbing to form explosive metal azides. 

13. Reagent A also contains Triton® X-100. Warning - causes serious eye irritation. 
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MMCI Laboratory is a CAP accredited facility, as of 7/1/11 the responsibility of new and/or substantially revised policies and procedures will be restricted the Laboratory Director whose name appears on the CLIA certificate, whose signature appears below. The biennial review will be completed by the Administrative Director. 
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