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Important Information for Users 
CDC periodically refines these laboratory methods.  It is the responsibility of the user to contact the 
person listed on the title page of each protocol before using the analytical method to find out whether 
any changes have been made and what revisions, if any, have been incorporated.  



Public Release Data Set Information 

This document details the Lab Protocol for testing the items listed in the following table: 

File Name Variable Name SAS Label 

HIV_I LBXHIV1 

LBXHIV2 

HIV-1 

HIV-2 
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 Bio-Rad Multispot HIV-1/HIV-2 Rapid Test 
1.  Summary of Test Principle and Clinical Relevance- EIA 

The Multispot HIV-1/HIV-2 Rapid Test is a single use qualitative immunoassay to detect and to 
differentiate circulating antibodies to human immunodeficiency virus types 1 and 2 (HIV-1, HIV-2) in 
fresh or frozen human serum and plasma. This rapid HIV-1/HIV-2 test kit is intended as an aid in the 
diagnosis of infection with HIV-1 and/or HIV-2 in fresh or frozen human serum or plasma. This test is 
suitable for use in multi-test algorithms designed for statistical validation of an HIV screening test 
result or as part of an HIV-1/HIV-2 diagnostic testing algorithm that includes differentiation of HIV-1 
and HIV-2 antibodies. 

 
Summary and Explanation of the Test 

Acquired immunodeficiency syndrome (AIDS) is caused by viruses transmitted by sexual contact, 
exposure to blood (including sharing contaminated needles and syringes) or certain blood products, or 
transmitted from an infected mother to her fetus or child during the perinatal period.1 Additionally, 
transmission of the viruses can occur through tissue transplantation.2 HIV-1 has been isolated from 
patients with AIDS and AIDS-related complex (ARC).3-5 HIV-1 was thought to be the sole causative 
agent of these syndromes until 1986, when a second type of HIV (HIV-2) was isolated and also 
reported to cause AIDS.6-7 Since the initial discovery, hundreds of cases of HIV-2 infection have been 
documented worldwide, including cases of AIDS related to HIV-2.8  In the United States, there have 
been more than 80 cases of infection with HIV-2 reported, including three potential blood donors.9-14  

 
HIV-2 is similar to, but distinct from, HIV-1. Both viruses have similar morphology and 
lymphotropism,15 and the modes of transmission appear to be identical.8,16 HIV-1 and HIV-2 
genomes exhibit about 60% homology in conserved genes such as gag and pol, and 39-45% 
homology in the envelope genes.17 Serologic studies have also shown that the core proteins of HIV-
1 and HIV-2 display frequent cross-reactivity whereas the envelope proteins are more type- 
specific.18 
 
Within the two major HIV types, there is significant variation as well.  By analyzing sequences of 
representative strains, HIV-1 has been divided into four groups: group M (for major), including at least 
9 subtypes, 3 sub-subtypes of A, and 2 sub-subtypes of F (A1, A2, A3, B, C, D, F1, F2, G, H, J, and 
K); group O (for outlier); group N (for non-M, non-O), and group P.19-23 Similarly, HIV-2 strains have 
been classified into at least five subtypes (A through E).24 Some HIV-1 variants share ≤50% homology 
in their env genes with those env sequences of more common prototype strains.  
 
Despite some degree of immunological cross-reactivity between types and subtypes of HIV, reliable 
detection of antibodies derived from the more divergent strains may only be achieved by incorporating 
type- specific protein sequences into the assay design. In one study, detection of HIV-2-positive 
samples by HIV-1 antibody kits ranged from 60% to 91%, depending on the test used.25 The Multispot 
HIV-1/HIV-2 Rapid Test incorporates highly conserved recombinant and synthetic peptide sequences 
representing HIV-1 and HIV-2 envelope proteins.26-32 The Multispot HIV-1/HIV-2 Rapid Test is 
designed to detect antibodies to HIV-1 and HIV-2 in serum or plasma rapidly and reliably without 
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instrumentation. This test is suitable for use in multi-test algorithms designed for statistical validation 
of rapid HIV test results or as part of an HIV-1/HIV-2 diagnostic testing algorithm that includes 
differentiation of HIV-1 and HIV-2 antibodies33-39. 

 
Biological Principles of the Procedure 
 

The Multispot HIV-1/HIV-2 Rapid Test is based on the principle of ImmunoConcentration™.40 The 
Multispot HIV-1/HIV-2 Cartridge contains a removable specimen prefilter, the reaction membrane, 
and an absorbent pad. All of the liquids added to the Cartridge are absorbed by the pad and contained 
within the Cartridge. When the test is completed, the entire Cartridge can be decontaminated by 
standard laboratory practices (see Precautions for Users) and properly discarded. 
 
Microscopic particles are separately coated with the antigens that represent portions of the 
transmembrane envelope proteins HIV-1 and HIV-2, respectively. The microparticles are 
immobilized on the reaction membrane of the Multispot HIV-1/HIV-2 Cartridge and form the Test 
Spots. The reaction membrane also contains a Procedural Control Spot that serves as a control spot 
to ensure that the entire test procedure was properly executed. Samples to be tested are diluted in 
Specimen Diluent and then added to the prefilter in the Cartridge. After the diluted specimen has 
been completely absorbed, the prefilter is removed. If antibodies against HIV-1 and/or HIV-2 are 
present in the specimen, they bind to the antigens on the microparticles in the specific spots on the 
cartridge membrane. The Conjugate, which contains alkaline phosphatase-labeled goat anti-human 
IgG (H+L chain specific), is then added to the Cartridge. The Conjugate binds to the human 
antibody-antigen complexes that are immobilized in the spots on the cartridge membrane. Unbound 
Conjugate is removed by a wash step. 
 
Next, Development Reagent is added to the Cartridge. A purple color develops on the Test Spots in 
proportion to the amount of antibodies against HIV-1 and/or HIV-2 that have been bound to the 
antigen-coated microparticles and detected by the Conjugate. A purple color will also develop on 
the Procedural Control Spot when the test has been performed correctly. Color development is 
stopped by the addition of Stop Solution. The membrane is examined visually for the presence of 
purple color on the Procedural Control Spot and on the Test Spots. 
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2.  Safety Precautions  
 

1. This test kit should be handled only by qualified personnel trained in laboratory procedures and 
familiar with their potential hazards. Handle appropriately with the requisite Good Laboratory 
Practices including lab coat, eye/face protection and disposable gloves (synthetic, non-latex 
gloves are recommended) while handling kit reagents and patient samples. Wash hands 
thoroughly after performing the test. 

2. Do not smoke, drink, or eat in areas where specimens or kit reagents are being handled. 
3. Do not pipette by mouth. 
4. This product contains dry natural rubber in the dropper bulb used with the Specimen Diluent 

bottle. 
5. Dispose of all specimens and materials used to perform the test as biohazardous waste.  

Laboratory chemical and biohazardous wastes must be handled and discarded in accordance 
with all local, regional, and national regulations. For additional information on biosafety 
requirements, refer to CDC recommendations for Universal Precautions for prevention of 
transmission of human immunodeficiency virus, hepatitis B virus, and other bloodborne 
pathogens.41 

6. Complete hazard information and precautions are located in the Safety Data Sheet (SDS) 
available at bio-rad.com or upon request. 

 
Handling precautions: 
 

1. Do not use any kit components beyond their stated expiration date. 
2. Do not mix components from different lots. 
3. Do not use the components in any other type of test kit as a substitute for the components in 

this test kit. 
4. Use the Multispot HIV-1/HIV-2 Cartridge and disposable Transfer Pipets only once and then 

dispose of as described in Safety Precautions. Do not reuse these kit components. 
5. Exercise care in opening and reusing reagent bottles to avoid microbial contamination of the 

reagents. 
6. Prior to running the assay, verify that the prefilter is seated firmly on top of the Cartridge  

by pressing down firmly and evenly. 
7. Always hold each reagent bottle vertically and allow each reagent to fall freely from the  

dropper tip. Do not touch the dropper tip to any surface; this may contaminate the reagent. 
8. Avoid contact of the Stop Solution with any oxidizing agent. Do not allow Stop Solution to 

come into contact with metals. 
9. Handle the Negative and Positive Control Serums in the same manner as patient specimens.  
10. Inadequate adherence to package insert instructions may result in erroneous results.  
11. When removing the Transfer Pipets from the bag, avoid touching the tips of the pipets.  
12. The test should be performed with Cartridges that are placed on a flat surface. 
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13. Adequate lighting is required to read test results. 
 
WARNINGS FOR USERS 
For In Vitro Diagnostic Use 
 
1. The package insert must be read completely before performing the test. Failure to follow 
 the insert may give inaccurate test results. 
2. The Bio-Rad Multispot HIV-1/HIV-2 Rapid Test has been approved for use with serum and  
plasma specimens only. Use of this test kit with specimens other than those specifically  
approved for use with this test kit may result in inaccurate test results. 
3.  Bring all reagents to room temperature (20-30°C) before use. 
4. The following is a list of potential chemical hazards contained in some kit components  
(refer to product REAGENTS chart): 
 

 
 

a. WARNING: Some reagents contain 0.1% ProClin 150 or 0.5% ProClin 300: 

H317: May cause an allergic skin reaction. 

P280: Wear protective gloves/protective clothing/eye protection/face protection. 

P302 + P352: IF ON SKIN: Wash with plenty of soap and water. 

P333 + P313: If skin irritation or rash occurs: Get medical advice/ attention. 

P501: Dispose of contents and container in accordance to local, regional, national and 
international regulations. 

ProClin 300 (0.1% ProClin 150 and 0.5% ProClin 300) are biocidal preservatives that are 
irritating to eyes and skin, may be detrimental if enough is ingested, and may cause 
sensitization by skin contact; prolonged or repeated exposure may cause allergic reaction in 
certain sensitive individuals. 

 

b. WARNING: Some reagents contain 0.1% Sodium Azide [NaN3]: 

H303: May be harmful if swallowed. 

H313: May be harmful in contact with skin. 

P312: Call a POISON CENTER or doctor/physician if you feel unwell. 

Multispot HIV-1/HIV-2 Rapid Test 
NHANES 2015-2016

5 of 24



Sodium azide may react with lead and copper plumbing to form metal azides that are highly 
explosive. If disposed of in the sink, flush plumbing with a large volume of water to prevent 
azide buildup. 

c. The dilute 0.1 N sulfuric acid (H2SO4) Stop Solution may be detrimental if swallowed and by 
contact, particularly to eyes.  In case of contact with eyes, rinse immediately with plenty of 
water and seek medical advice.  Wastes can typically be neutralized to pH 6-8 for disposal if 
trained and equipped to do so, however always dispose of dilute acidic / corrosive solutions in 
accordance with local, regional, national and international regulations.  Do not pour water into 
this product. 

 
5. Users of this test should follow the CDC Universal Precautions for prevention of transmission of
 HIV, hepatitis B virus, and other bloodborne pathogens.41 
 
6. The Multispot HIV-1/HIV-2 Rapid Test contains human blood components. No known test
 method can offer complete assurance that infectious agents are absent. Therefore, all human blood
 derivates, reagents and human specimens should be handled as if capable of transmitting infectious
 disease, following recommended Universal Precautions for bloodborne pathogens as defined by
 OSHA, Biosafety Level 2 guidelines from the current CDC/NIH Biosafety in Microbiological and
 Biomedical Laboratories42, WHO Laboratory Biosafety Manual43, and/or local, regional and
 national regulations. The following human blood derivatives are found in this kit: 
  a. The Positive Control Serum has been heat-treated to inactivate HIV viruses and has been
  tested and found nonreactive for Hepatitis B Surface Antigen (HBsAg) and antibodies (Ab) to
  Hepatitis C virus (HCV). 
  b. The human source material used in the preparation of the Negative Control Serum has been
  tested and found nonreactive for Hepatitis B Surface Antigen (HBsAg), antibodies to Hepatitis
  C virus (HCV Ab), and antibodies to HIV (HIV-1/HIV-2 Ab). 
 
Biological spills: Human source material spills should be treated as potentially  
infectious. 
 

Spills not containing acid should be immediately decontaminated, including the spill area,  
materials and any contaminated surfaces or equipment with an appropriate chemical disinfectant 
that is effective for the potential biohazards relative to the samples involved (commonly a 1:10 
dilution of bleach, 70- 80% ethanol or isopropanol, an iodophor (such as 0.5% WescodyneTM  
Plus), or a phenolic, etc.) and wiped dry. 
 
Spills containing acid should be appropriately absorbed (wiped up) or neutralized, wiped dry and 
then the area wiped with one of the chemical disinfectants; material used to absorb the spill may 
require biohazardous waste disposal. 

 
NOTE: DO NOT PLACE SOLUTIONS CONTAINING BLEACH INTO THE 
AUTOCLAVE. 

 
3.  Computerization; Data System Management 
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HIV antibody differentiation results are manually entered into a Microsoft Excel result file 
spreadsheet. After a run is complete and any additional corrections by the analyst are made, the 
Excel result file is finalized. Data is transmitted electronically to Westat’s ISIS computer 
system weekly and transferred from there to NCHS. 

 
4.  Specimen Collection, Storage, and Handling Procedures; Criteria for Specimen Rejection 

Fresh or frozen serum or plasma collected by standard phlebotomy procedures may be used in 
the test. The minimally acceptable volume of specimen available for performing the test is 40 
µL. Approximately 30 µL is used for running each test. No clinically significant effect has 
been detected in assay results of serum or plasma samples with increased levels of 
hemoglobin, protein, albumin, lipids, or bilirubin.  Performance of this assay has not been 
evaluated on patient samples that have been heat-inactivated. 

The following anticoagulants have been evaluated and found to be acceptable for use with
 this test: EDTA, sodium citrate, sodium heparin, and SST tubes. Samples that are collected
 into anticoagulant tubes should be filled as labeling indicates to avoid improper dilution.
 Use of other anticoagulants has not been evaluated and may give incorrect results. 

Specimens may be stored at 2-8°C for 7 days or at room temperature (20-30°C) for up to 48
 hours. For long-term storage, the specimens should be frozen (-20°C or colder). Specimen
 may be frozen and thawed up to 5 times. 

If specimens are to be shipped, they should be packed in compliance with local regulations
 covering the transportation of etiologic agents. 
  
5.  Procedures for Microscopic Examinations; Criteria for Rejection of Inadequately
 Prepared Slides 
 

Not applicable for this procedure  

 
6. Equipment and Instrumentation, Materials, Reagent Preparation, Calibrators
 (Standards), and Controls 

A. Reagents 

MULTISPOT HIV-1/HIV-2 Rapid Test 
 

Product No. 25228 (50 Tests) 
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  B.  Reagent Preparation  

All solutions and reagents are ready to use as supplied. Store kit at 2-8oC or room temperature (20-
30oC). If stored at 2-8oC, bring all reagents to room temperature before use, and return entire kit to 
2-8oC when not in use. The kit may be used up to kit expiration date when stored at 2-8oC or for 
up to 3 months if stored at room temperature. When stored at room temperature, change the 
expiration date to three months after start of room temperature storage (do not change the date if it 
less than 3 months before kit).  Do not freeze test components. 
 

C. Materials Provided 
• Package insert (1) 
• Subject Information Notice (1) - The Notice in the kit box may be copied as needed. 
• Customer letter (1) 

 

D.  Materials Required But Not Provided 
1. Disposable glass or polypropylene test tubes (do not use polystyrene) to prepare 

diluted specimens and controls (for example: 12 x 75 mm tubes) 

Component Contents Preparation 
1 • Multispot HIV-1/HIV-2 

Cartridge 
(50) 

• Foil-sealed base container with specimen 
prefilter; Membrane with 1 Procedural Control 
Spot and 3 Test Spots 

Remove foil seal before use 

2 • Positive Control 
Serum 

1 dropper bottle 
(1 mL) 

• Heat-inactivated human serum/plasma 
containing anti-HIV-1 and anti-HIV-2 
immunoglobulin; Nonreactive for HBsAg and 
antibody to HCV 

• 0.1% Sodium azide 
• 0.5% ProClin™ 300 

Dilute in Specimen Diluent as 
described 

3 • Negative Control 
Serum 

1 dropper bottle 
(1 mL) 

• Human serum; Nonreactive for HBsAg and 
antibody to HIV and HCV 

• 0.1% Sodium azide 
• 0.5% ProClin™ 300 

Dilute in Specimen Diluent as 
described 

4 • Specimen Diluent 
1 dropper bottle 
(25 mL) 

• Diluent for specimens and Controls 
• 0.1% ProClin™ 150 
• 0.125% ProClin™ 300 

Dispense with dropper 
provided 

5 • Conjugate 
1 dropper bottle 
(9.5 mL) 

• Anti-human IgG (H+L) (goat) alkaline 
phosphatase conjugated solution 

• 0.1% ProClin™ 150 

Ready to use as supplied 

6 • Wash Solution 
2 dropper bottles 
(2 x 85 mL) 

• TRIS 
• Urea 
• Propylene glycol 
• Nitroblue tetrazolium 
• 0.1% ProClin™ 150 

Ready to use as supplied 

7 • Development Reagent 
1 dropper bottle 
(8.5 mL) 

• 3-Indoxyl phosphate Ready to use as supplied 

8 • Stop Solution 
1 dropper bottle 
(55 mL) 

• 0.1 N H2SO4 (sulfuric acid) Ready to use as supplied 

9 • Disposable Transfer 
Pipets 
(60) 

• Polyethylene transfer pipets Ready to use as supplied 

10 • Eyedropper (1) • Polyethylene eyedropper and cap with rubber 
bulb; Contains Dry Natural Rubber, a potential 
sensitizer 

Use in Specimen Diluent 
bottle 
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2. Test tube racks 
3. Absorbent pads or paper towels 
4. Biohazard bags with closures 
5. Household bleach (5% or 8% sodium hypochlorite), diluted to a minimum 

concentration of 10% bleach (0.5% sodium hypochlorite). Alternative disinfectants 
include 70% ethanol or 0.5% Wescodyne™. 

6. Disposable gloves. 
7. Laboratory timer. 
8. Precision pipettors that deliver 30 µL and 300 µL (optional for addition of specimen and 

Specimen Diluent). Precision pipettors that deliver 10 µL and 90 µL as needed for dilutional 
testing of dually positive samples. 

9.  Indelible laboratory marker. 

7.   Calibration and Calibration Verification Procedures 

 Procedural Control 
Each Multispot HIV-1/HIV-2 Cartridge has a built-in procedural control, the Procedural 
Control Spot, which is used to determine validity of the assay. The Procedural Control Spot 
must be reactive (a definite purple spot) on each Cartridge for the results of that Cartridge to be 
valid. 

Quality Control 
Using individual Multispot HIV-1/HIV-2 Cartridges as described in the Assay Procedure 
above, run 1 Positive Control Serum and 1 Negative Control Serum (both provided in the kit) 
under the following circumstances to monitor proper test performance: 

 
• A new operator uses the kit, prior to performing testing of specimens. 
• A new test kit lot is used. 
• A new shipment of kits is used. 
• The temperature used during storage of the kit falls outside of 2-30°C (35.6-86°F). 
• The temperature of the test area falls outside of 20-30°C (68-86°F). 
• According to intervals defined by the testing facility. 

 
Results are read by examining the membrane and comparing the location of colored spots on the 
membrane to the diagram below. Position the Multispot HIV-1/HIV-2 Cartridge with the ID label 
facing the user. The appearance of any purple color in any of the Test Spots, regardless of intensity, 
must be considered as presence of that Spot. 
 
Expected results are as follows: 

 

   Negative Control 
Note placement of Cartridge ID label 
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Only the Procedural Control Spot shows purple color development. The 3 Test Spots show no color 
development. 
 

 

. Positive Control 

 The Procedural Control Spot, both HIV-1 Test Spots, and the HIV-2 Test Spot show purple color 
development. 
 

Preliminary Statements 
• Once testing has been started, it should be completed without interruption. 
• Do not use more than ten (10) Multispot HIV-1/HIV-2 Cartridges in a batch, since using 

more Cartridges may make it difficult to complete the testing without interruption. Larger 
numbers of specimens can be tested by running several batches of up to 10 Cartridges. 

• The eyedropper used to dispense Specimen Diluent is packaged separately from the bottle 
of Specimen Diluent. The first time a kit is used, remove the eyedropper from the 
packaging and insert it into the bottle of Specimen Diluent. Discard the original cap and use 
the eyedropper as the cap for the bottle. Two full eyedroppers dispenses approximately 300 
μL of Specimen Diluent. 

• A 30μL precision pipettor can be used for addition of the sample to the Specimen Diluent. 
The disposable Transfer Pipets supplied in the kit dispense approximately 30 μL per drop. 

• The Cartridges should be placed on a flat surface during the assay procedure to ensure 
proper flow of specimen and reagents through the membrane. 

• All solutions must be completely absorbed (no standing liquid) into the Cartridge 
membrane before proceeding to the next step in the Assay Procedure. 

 
 Assay Procedure 

 
1. Bring kit and specimens to room temperature (20-30°C) before beginning 

testing. It is essential that all kit components are at room temperature before use. 
2. Place the required number of Cartridges on a flat surface with the patient ID label facing 

toward the operator. Peel away the foil seals and discard them. Label the Cartridges to 
correspond with the test tubes and the specimens to be tested. 
 
Note: Verify that the blue prefilter and gray top support are seated securely in the base of 
the Cartridge by pressing down firmly and evenly on both pieces. The prefilter must be 
present in order to use the Cartridge for testing. 
 

3. Label a test tube for each specimen or control to be tested. 
4. Invert the Specimen Diluent bottle ten times to thoroughly mix just prior to drawing the 

reagent. 
5. Add two full eyedroppers of Specimen Diluent to each specimen and control tube. 

 
Note: With the eyedropper in the Specimen Diluent, hold vertically and squeeze the bulb 
completely, draw Specimen Diluent up into the eyedropper, and gently expel all of the 
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Specimen Diluent into the test tube. Repeat this sequence to deliver the second full 
eyedropper. 
 

6. Using a precision pipet with a separate pipet tip for each sample, add 30μL of specimen to 
the Specimen Diluent. Alternatively, using a separate kit-provided Transfer Pipet for each 
specimen, draw up a small amount of specimen. While holding the pipet vertically over the 
appropriate dilution tube, add one drop to the tube. 
 
Note: The drop should fall freely into the Specimen Diluent, not onto the side of the tube. 
If the drop does fall onto the side of the tube, make sure that the entire drop drains down 
into the Specimen Diluent. If the drop does not drain into the Specimen Diluent, discard 
the tube and prepare a new dilution. Do not allow the tip of the pipet to touch any part of 
the tube or the Specimen Diluent in the tube. Discard the used pipet tip or Transfer Pipet 
into the biohazardous waste. 

7. Test Positive and Negative Control Serums as described in the QC section. When 
preparing Positive and Negative Control Serums, hold the dropper bottles vertically over 
the tubes labeled for controls and squeeze gently. 
Add one drop of each control to the appropriately labeled tube. The drop should fall freely 
into the Specimen Diluent. Do not allow the tip of the dropper to touch any part of the 
tube. 

8. Mix each diluted specimen and control thoroughly. Mix gently to avoid foaming. 
9. Pour the contents of each tube into the specimen prefilter of each corresponding pre-

labeled Cartridge, using a separate Cartridge for each tube. Wait two minutes, after which 
the solution must be completely absorbed through the prefilter into the Cartridge. 

10. Remove and discard the prefilter into the biohazardous waste. 
11. Fill the central well of each Cartridge with Wash Solution by holding the bottle vertically 

and squeezing gently. Do not touch bottle to solution in Cartridge well. Wait for the Wash 
Solution to be absorbed completely before proceeding. 

12. Add three drops of Conjugate to the central well of each Cartridge by holding the bottle 
vertically and squeezing gently. Do not touch bottle tip to solution in Cartridge well. Wait 
two minutes. 

13. Fill the central well of each Cartridge with Wash Solution by holding the bottle vertically 
and squeezing gently. Do not touch bottle to solution in Cartridge well. Wait for the Wash 
Solution to be fully absorbed before proceeding. 

14. Repeat previous step so that each Cartridge is washed twice. Wait for the Wash Solution to 
be absorbed completely before proceeding. 

15. Add three drops of Development Reagent to the central well of each Cartridge by holding 
the bottle vertically and squeezing gently. Wait five minutes. 

16. Fill the central well of each Cartridge with Stop Solution by holding the bottle vertically 
and squeezing gently. Wait for the Stop Solution to be absorbed completely before reading 
results. 

17. Read test results according to Test Result Appearance and Interpretation, (Rapid Testing) 
or (Antibody Differentiation Test in a Diagnostic Testing Algorithm), either immediately 
or anytime up to 4 hours after completing the test. An elevated background can appear 
over time with some specimens; therefore, reading results within 1 hour is optimal. 
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Figure 1.  Multispot Test procedure 
 

  
1. Remove foil; press prefilter down. Label 
cartridge and specimen or control tubes. 

2. Add 2 full droppers of Specimen Diluent to 
each microtiter tube. 

  
3. Add one drop of each sample or control to each 
labeled tube using a transfer pipette. Mix well. 
Avoid foaming. 

4. Pour each sample into the prefilter of the 
labeled cartridge. Wait 2 minutes. 

  
5. Remove and discard prefilter. 6. Fill the central well of each cartridge with 

Wash Solution. 

  
7. Once absorbed, add 3 drops of Conjugate. Wait 
2 minutes. 

8. Fill well with Wash Solution and let absorb. 
Repeat. 

  
9. Add 3 drops of Development Reagent. 
Wait 5 minutes. 

10. Fill well with Stop Solution. Allow to absorb 
and read results. 

 
Dilutional Procedure for HIV Differentiation – Rapid HIV-1/HIV-2 Testing 
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The following procedure is used to differentiate samples that demonstrate purple color 
development in the HIV-2 Spot as well as in one or both of the HIV-1 Spots. 
 
1. Dilute the specimen 1:10 (using a calibrated pipettor, add 90 μL of Negative Control Serum 

and 10 μL of sample to a separate test tube; or, alternatively, 135 μL of Negative Control 
Serum and 15 μL of sample). Mix well. 

2. Test the diluted sample as in steps 3-16 in the Assay Procedure section. Use the 1:10 
diluted sample in place of the undiluted sample in step 6 of the Assay Procedure. 

3. Read the results according to the criteria in Test Result Appearance and Interpretation. 
• If the results are nonreactive at this dilution, the specimen should be interpreted as 

“Preliminary Positive for antibodies to HIV (undifferentiated).”  
• If the Procedural Control Spot is reactive and the Test Spots are reactive for only HIV-1 or 

HIV-2, the result can be reported as Preliminary Positive for antibodies to the specific HIV 
type identified.  

• If one or both of the HIV-1 Spots and the HIV-2 Spot are still reactive, continue testing as 
follows.  

4. Dilute the 1:10 diluted specimen again by 10-fold in Negative Control Serum, following the 
procedure in step 1 above (the final dilution is 1:100). 

5. Test the diluted sample as in steps 3-16 in the Assay Procedure section. Use the 1:100 
diluted sample in place of the undiluted sample in step 6 of the Assay Procedure. 

6. Read the results according to the criteria above in Test Result Appearance and 
Interpretation. 

• If the Procedural Control Spot is reactive and the Test Spots are reactive for only HIV-1 or 
HIV-2, the result can be reported as Preliminary Positive for antibodies to the specific HIV 
type identified. 

• If the dual HIV reactivity does not disappear at the 1:100 dilution, or if the HIV-1 and HIV-
2 spots both become nonreactive at the same dilution, the specimen should be interpreted as 
“Preliminary Positive for antibodies to HIV (undifferentiated).” 

RAPID HIV-1/HIV-2 TESTING 
 

Nonreactive:  

 
Only the Procedural Control Spot shows purple color development. The 3 Test 
Spots show no color development. Test result is interpreted as negative for HIV-1 
and HIV-2 antibodies. 

Reactive: 

 

HIV-1 Reactive – Preliminary Positive: 
The Procedural Control Spot shows purple color development and the recombinant 
HIV-1 Spot and/or the HIV-1 Peptide Spot show purple color development. Test 
result is interpreted as Preliminary Positive for HIV-1 antibodies. 

 
HIV-2 Reactive – Preliminary Positive: 
The Procedural Control Spot shows purple color development. The HIV-2 Peptide 
Spot shows purple color development. Test result is interpreted as Preliminary 
Positive for HIV-2 antibodies. 
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HIV Reactive (Undifferentiated) – Preliminary Positive: 
The Procedural Control Spot shows purple color development. The HIV-2 Peptide 
Spot shows purple color development as well as one or both HIV-1 Spots. In this 
case, the specimen may be tested by additional methods which allow for 
differentiation between HIV-1 and HIV-2. See dilutional procedure. 

 

 

 

Invalid – Do Not Report Any Results 
If no color develops in the Procedural Control Spot, regardless of color 
development anywhere else on the membrane, the results are invalid. 
If the background on the membrane is dark and interferes with the interpretation of 
the spots, the results are invalid. In addition, if there are stray purple marks or 
discoloration that interfere with reading the spots, the assay should be repeated. 
Repeat the assay, and if results are still invalid collect a fresh sample or test by 
another method. 
If there is a halo of coloration that appears around all of the Test Spots and the 
Procedural Control Spot, no results should be reported. An abnormal halo is 
typically larger in size and lighter in color than the Procedural Control Spot. The 
halo appears around each of the Test and Control Spots and may be apparent on the 
membrane regardless of purple color development associated with positive results. 
Samples exhibiting this unusual reaction should be tested by another methodology 
to determine HIV status of the sample. 

 
 

 
USE OF MULTISPOT AS AN ANTIBODY DIFFERENTIATION TEST IN A DIAGNOSTIC 

TESTING ALGORITHM 
 

Test Result Appearance and Interpretation – Diagnostic Testing Algorithm that Includes 
Differentiation between HIV-1 and HIV-2 Antibodies: 
 
Place the Cartridges with the patient ID label facing toward the operator prior to reading test results. 
Examine the Cartridge membrane and compare the location of colored spots to the diagram below. 
The appearance of a definite purple color in any of the Test Spots must be considered as presence of 
that Spot. Follow guidelines for using the assay in an HIV testing algorithm. 

 
 

Nonreactive: 

 
Only the Procedural Control Spot shows purple color development. The 3 Test 
Spots show no color development. Test result is interpreted as negative for HIV-1 
and HIV-2 antibodies. Additional testing is recommended, including HIV nucleic 
acid testing (NAT). 

Reactive: 
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HIV-1 POSITIVE: 
The Procedural Control Spot shows purple color development and both the 
recombinant HIV-1 Spot and the HIV-1 Peptide Spot show purple color 
development. Test result is interpreted as Positive for HIV-1 antibodies 

 
HIV-2 POSITIVE: 
The Procedural Control Spot shows purple color development. The HIV-2 Peptide 
Spot shows purple color development. Test result is interpreted as Positive for 
HIV-2 antibodies. 
 

 

HIV Reactive (Undifferentiated) : 
The Procedural Control Spot shows purple color development. The HIV-2 Peptide 
Spot shows purple color development as well as one or both HIV-1 Spots. In this 
case, the specimen may be tested by additional methods which allow for 
differentiation between HIV-1 and HIV-2. See dilutional procedure which 
follows. 

 

 

HIV-1 INDETERMINATE:  
The Procedural Control Spot shows purple color development and either the 
recombinant HIV-1 Spot or the HIV-1 Peptide Spot shows purple color developmen  
but not both HIV-1 Spots. Test result is interpreted as Indeterminate for HIV-1 
antibodies and testing for HIV nucleic acid is recommended. 

 

 

 

Invalid – Do Not Report Any Results 
If no color develops in the Procedural Control Spot, regardless of color 
development anywhere else on the membrane, the results are INVALID. (See 
examples.) 
If the background on the membrane is dark and interferes with the interpretation 
of the spots, the results are invalid. In addition, if there are stray purple marks or 
discoloration that interferes with reading the spots, the assay should be repeated. 
Repeat the assay, and if results are still invalid collect a fresh sample or test by 
another method. 
If there is a halo of coloration that appears around all of the Test Spots and the 
Procedural Control Spot, no results should be reported. An abnormal halo is 
typically larger in size and lighter in color than the Procedural Control Spot. The 
halo appears around each of the Test and Control Spots and may be apparent on 
the membrane regardless of purple color development associated with positive 
results. Samples exhibiting this unusual reaction should be tested by another 
methodology to determine HIV status of the sample. 
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Test Result Interpretation – Dilutional Testing for Diagnostic Testing Algorithm 
1:10 Dilutional Testing 

 
Initial Result 1:10 Dilution Result Interpretation/Action 
 

 

 

   

 
HIV-1 POSITIVE 

 

 

 
HIV-2 POSITIVE 

 

  

 
Retest at 1:100 dilution 

 

 

 
Retest at 1:100 dilution 

 

 

 
HIV POSITIVE 
(undifferentiated) 
 

 

  

 

  

 
HIV-1 INDETERMINATE 

 

 

 
HIV-2 POSITIVE 

 

  

 
Retest at 1:100 dilution 

 

 

 
HIV POSITIVE 
(undifferentiated) 
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1:100 Dilutional Testing 
Initial Result 1:10 Dilution Result 1:100 Dilution Result Interpretation/Action 
 

 

 

    
   

  
HIV-1 POSITIVE 

  
 
HIV-2 POSITIVE 

   
  
HIV POSITIVE 
(undifferentiated) 
 

 
  
HIV POSITIVE 
(undifferentiated) 
 

 
 
HIV POSITIVE 
(undifferentiated) 
 

 

   

 

   

 

   

 
HIV-1 
INDETERMINATE 

 

 

 
HIV-2 POSITIVE 

 

   

 
HIV POSITIVE 
(undifferentiated) 
 
 

 

 

 
HIV POSITIVE 
(undifferentiated) 
 

 
 
8. Method Performance Specifications 

 
Sensitivity for Antibodies to HIV-1 
The sensitivity of the Multispot HIV-1/HIV-2 Rapid Test for antibodies to HIV-1 with serum 
specimens is calculated to be 100% (95% CI = 99.94 – 100.00%). 
 
The sensitivity of the Multispot HIV-1/HIV-2 Rapid Test for antibodies to HIV-1 with plasma 
specimens is calculated to be 100% (95% CI = 99.94 – 100.00%). 
 
Sensitivity for Antibodies to HIV-2 
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The sensitivity of the Multispot HIV-1/HIV-2 Rapid Test for antibodies to HIV-2 is calculated to be 
100% (95% CI = 99.76 – 100%). 
 
HIV-1 and HIV-2 Differentiation 
Seven hundred ninety-nine (799) of the 801 samples (99.8%) were detected as HIV-1 reactive only on 
Multispot HIV-1/HIV-2, and the remaining 2 samples were dually reactive (undifferentiated) on 
Multispot HIV-1/HIV-2. Multispot identified 799 of the 801 known HIV-1 positive samples as HIV-1 
reactive only (799/801 = 99.75%; 95% CI of 99.34 – 100.00%). 
 
One hundred ninety (190) of 201 known HIV-2 specimens (94.5%) were detected as HIV-2 reactive 
only on Multispot HIV-1/HIV-2. Nine were reactive for both HIV-1 and HIV-2 and two were 
identified by Multispot as HIV-1 reactive.  
 
Note: Samples reactive for both HIV-1 and HIV-2 may resolve to HIV-1 due to the lower titer of the 
HIV-2 antibody as compared to the HIV-1 antibody. Dual infections with both HIV-1 and HIV-2 
viruses are unusual but may occur in individuals from HIV-2 endemic countries. 
 
Reactivity of Multispot HIV-1/HIV-2 on Worldwide Specimens and on HIV-1 Group O Serotype 
Samples 
A total of 79 frozen serum and 124 frozen plasma specimens from various worldwide geographic 
locations outside of the U.S. were tested on Multispot HIV-1/HIV-2. HIV-1 subtypes represented 
included subtypes A, B, C, D, E, F, and G. All 203 specimens from this worldwide panel were reactive 
on Multispot HIV-1/HIV-2. In addition, 12 HIV-1 Serotype Group O frozen plasma samples were 
tested on Multispot HIV-1/HIV-2. Ten (10) samples were from Cameroon, one was from Spain, and 
one was from the United States. Eleven (11) of the 12 HIV-1 Group O serotype samples were reactive 
when tested on Multispot HIV-1/HIV-2, and one was nonreactive. 
 
Reactivity with Seroconversion and Sensitivity (Low and Mixed Titer) Panels 
Multispot HIV-1/HIV-2 detected the presence of antibody to HIV-1 in specimens from ten 
Seroconversion Panels as early as, or earlier than, a licensed HIV-1/HIV-2 EIA. The results of testing 
Multispot HIV-1/HIV-2 on 2 low titer panels and 1 mixed titer panel, in comparison to a licensed HIV-
1/HIV-2 EIA, were assessed as well. Multispot HIV-1/HIV-2 was able to detect antibodies to HIV-1 
similar to the licensed EIA. 

Specificity 
The specificity of the Multispot HIV-1/HIV-2 Rapid Test using serum specimens in these studies is 
calculated to be 1494/1495 or 99.93% (95% CI = 99.79 – 100.00%). 
 
The specificity of the Multispot HIV-1/HIV-2 Rapid Test using plasma specimens in these studies is 
calculated to be 2272/2274 or 99.91% (95% CI = 99.77 – 100.00%). 
 
Place the Cartridges with the patient ID label facing toward the operator prior to reading test results. 
Examine the Cartridge membrane and compare the location of colored spots to the diagram below. The 
appearance of any purple color must be considered as presence of that Spot.  
 
9. Reportable Range of Results 
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Reportable results are expressed as positive or negative. 
 
10. Quality Control (QC) Procedures 

 
Procedural Control 

 
Each Multispot HIV-1/HIV-2 Cartridge has a built-in procedural control, the Procedural 
Control Spot, which is used to determine validity of the assay. The Procedural Control Spot 
must be reactive (a definite purple spot) on each Cartridge for the results of that Cartridge to be 
valid. 

 
Quality Control 

 
Using individual Multispot HIV-1/HIV-2 Cartridges as described in the Assay Procedure, run 1 
Positive Control Serum and 1 Negative Control Serum (both provided in the kit) under the 
following circumstances to monitor proper test performance: 

• A new operator uses the kit, prior to performing testing of specimens. 
• A new test kit lot is used. 
• A new shipment of kits is used. 
• The temperature used during storage of the kit falls outside of 2-30°C. 
• The temperature of the test area falls outside of 20-30°C. 
• According to intervals defined by the testing facility. The HIV Reference 

Laboratory will include the Positive and Negative Control with each run. 
 
Results are read by examining the membrane and comparing the location of colored spots on 
the membrane to the diagram below. Position the Multispot HIV-1/HIV-2 Cartridge with the ID 
label facing the user. The appearance of any purple color in any of the Test Spots, regardless of 
intensity, must be considered as presence of that Spot. 
 
Expected results are as follows: 
 
Figure 2 
 

 
Negative Control 
Only the Procedural Control Spot shows purple color development. The 3 Test 
Spots show no color development. 
 

 
Positive Control 
The Procedural Control Spot, both HIV-1 Test Spots, and the HIV-2 Test Spot 
show purple color development. 

 
11. Remedial Action If Calibration or QC Systems Fail To Meet Acceptable Criteria 

a.   Repeat the test if any of the controls do not meet expected reactivities. 
b. Do not report any results from invalid runs 
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12. LIMITATIONS OF METHOD; INTERFERING SUBSTANCES AND CONDITIONS 
 

1. For a preliminary positive result, when used as a rapid HIV-1/HIV-2 test, clinical 
correlation is indicated with appropriate counseling, medical evaluation, and possibly 
additional testing (for example, Western blot or indirect immunofluorescence assay) to 
decide whether a diagnosis of HIV infection is accurate. 

2. The Assay Procedure and the Test Result Appearance and Interpretation must be 
followed closely when testing for the presence of antibodies to HIV-1 or HIV-2 in 
plasma or serum from individual subjects. Failure to follow the procedure may give 
inaccurate results. 

3. The test was designed to test individual specimens of fresh or frozen serum or plasma. 
Data regarding test kit interpretation were derived from testing individual samples. 
Insufficient data are available to interpret tests performed on other body specimens, 
pooled blood or processed plasma, and products made from such pools. Testing of these 
specimens is not recommended. 

4. The following anticoagulants have been evaluated and found to be acceptable for use with 
this test: EDTA, sodium citrate, sodium heparin and SST tubes. Use of other 
anticoagulants has not been evaluated and may give incorrect results. 

5. Performance of this assay has not been evaluated on patient samples that have been 
heat- inactivated. 

6. Polystyrene tubes should not be used to prepare specimens for this test. 
7. AIDS and AIDS-related conditions are clinical syndromes and their diagnosis can only be 

established clinically. Testing alone cannot be used to diagnose AIDS, even if the 
recommended investigation of reactive specimens suggests a high probability that the 
antibody to HIV-1 or HIV-2 is present. 

8. A nonreactive result for an individual subject indicates absence of detectable HIV 
antibodies. However, a nonreactive test result does not preclude the possibility of 
exposure to or infection with HIV-1 and/or HIV-2. 

9. Nonreactive results can occur if the quantity of marker present in the sample is below 
the detection limits of the assay, or if the marker that is detected is not present during 
the stage of disease in which a sample is collected. 

10. The risk of any asymptomatic person with a reactive serum or plasma developing AIDS 
or an AIDS-related condition is not known, as the course of HIV infections may vary 
among individual patients and may be altered by antiretroviral therapy. However, in a 
prospective study, AIDS developed in 51% of homosexual men after 10 years of 
infection.

43
 

11. A person who has antibodies to HIV-1 is presumed to be infected with the virus, except a 
person who has participated in an HIV vaccine study may develop antibodies to the 
vaccine and may or may not be infected with HIV. 

12. Specimens which are reactive for antibodies to both HIV-1 and HIV-2 on initial testing should 
be retested, according to the dilutional test protocol, to identify potential cross-reaction and 
differentiate between HIV-1 and HIV-2. Results of dilutional testing, when used for rapid HIV-
1/HIV-2 testing, should be reported as Preliminary Positive for antibodies to the specific virus 
type identified in the dilutional testing. Specimens that are dually reactive when tested 
undiluted but only reactive for one virus type at the 1:100 dilution may be dually positive; these 
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samples are reported as Preliminary Positive for antibodies to the specific HIV type identified, 
when used for rapid HIV-1/HIV-2 testing. 

13. The intensity of the Test Spot does not correlate with antibody titer of the specimen. 
14. Samples reactive for both HIV-1 and HIV-2 may resolve to HIV-1 at higher dilutions 

due to the lower avidity of the HIV-2 antibody as compared to the HIV-1 antibody. 
15. The Multispot HIV-1/HIV-2 Rapid Test cannot be used as part of a diagnostic testing 

algorithm for both the initial testing and the differentiation testing of the same sample. 
 
13. Reference Ranges (Normal Values) 
 

A normal sample is negative for HIV antibodies. 
 
14. Critical Call Results (Panic Values) 
 

Not applicable to this assay method. 
 
15. Specimen Storage and Handling during Testing 
 

Specimens are stored at ≤ –20°C until testing. After an aliquot of the thawed sample has been 
removed for testing, the residual is refrozen and stored at ≤ –20°C. 

 
16. Alternate Methods for Performing Test or Storing Specimens if Test System Fails 

 
If the analytical system fails, store specimens at ≤ –20°C until the system is investigated and the 
problem is resolved.  . 

 
17. Test Result Reporting System; Protocol for Reporting Critical Calls (If Applicable) 
 

Not applicable to this assay method. 
 
18. Transfer or Referral of Specimens; Procedures for Specimen Accountability and Tracking 
 

Standard record keeping involves using the computerized database and the hard copy results 
themselves to track specimens. Records are maintained indefinitely. Only numerical identifiers 
(e.g., case ID numbers) should be used. All personal identifiers should be available only to the 
medical supervisor or project coordinator to safeguard confidentiality. 

 
For the NHANES study, residual serum is retained at ≤ –70°C for 1 year and then returned to 
NCHS serum bank. 

 
 
19. Summary Statistics and QC Graphs 
 

Qualitative assays are assays with a positive, negative or borderline/indeterminate result.  Assay 
controls are monitored for proper performance on each run. 
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