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NAME AND INTENDED USE

The Maxim HIV-1 Limiting Antigen Avidity (LAg-Avidity) EIA Test is an in vitro 96-well 
format enzyme immunoassay that measures the increasing avidity of HIV antibodies from 
liquid serum/plasma or dried blood spot eluted specimen after seroconversion. Antibody 
avidity reflects relative binding strength, a functional property, of developing antibodies and is 
likely to be more robust in detecting recent HIV-1 infections than the assays that detect levels 
of antibodies, which is a passive parameter. Newly (<6 months) acquired HIV-1 infections are 
usually seen to have lower avidity HIV IgG in comparison to long-term infections. The assay 
kit can be used with liquid serum/plasma specimens or dried blood spots, with each specimen 
type requiring different kit controls. Testing liquid serum/plasma specimens, the LAg-Avidity 
EIA Kit with Cat. No. 92001 must be used. Testing dried blood spotted specimens, the LAg-
Avidity DBS EIA Kit with Cat. No. 92003 must be used. The Maxim LAg-Avidity EIA Test is to 
be used for research/surveillance purposes only. For example, this test can be used to estimate 
population incidence to aid in prevention programs, targeting resources, monitoring and 
evaluation, and identifying high-risk cohorts for prevention research, which include vaccine 
trials. The assay is not for clinical use or for use in HIV infection diagnosis.

SUMMARY AND APPLICATION

Since the development of the first, less sensitive EIA to detect recent HIV-1 seroconversion 
[1], there has been a trending interest in application of laboratory methods to measure HIV-1 
incidence in various cross-sectional populations [2]. The measurement of HIV-1 incidence 
is important for monitoring the effectiveness of prevention programs, targeting resources. 
The BED EIA was the first commercially available incidence assay and was developed to 
address some of the shortcomings (e.g. 1:20,000 dilution, assay variability, subtype-dependent 
performance) of the less sensitive EIAs [4,5]. The BED EIA has been used in a number of 
cross-sectional populations to estimate incidence and evaluate association with risk factors [7, 
8, 14, 15, 16, 17, 18]. Laboratory methods to detect recent HIV-1 infection for the estimation 
of incidence have various limitations, including varying performance in different subtypes or 
populations. Recently, a new recombinant protein derived from the immunodominant region 
of gp41 (rIDR-M), from all major subtypes and recombinants of HIV-1 group M, has been 
developed [20]. The assay, the Limiting Antigen Avidity EIA (LAg Avidity EIA), was developed 
primarily to detect and distinguish recent from long term HIV infection to estimate HIV 
incidence in cross-sectional surveys. Other related applications are:
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The LAg-Avidity EIA is developed with the Centers for Diseases Control and Prevention 
(CDC). It is optimized, manufactured and distributed under the FDA cGMP & ISO13485 
approved facility: Maxim Biomedical, Inc.

a. Identify sub-populations with high incidence for targeting resources and prevention 
efforts 

b. Assess impact of prevention efforts pre- and post-intervention 
c. Examine risk factors of HIV transmission in different sub-groups 
d. Assist in selection of appropriate cohort and sample size for intervention trials 
e. Study avidity maturation of developing HIV antibodies in infected and vaccinated 

individuals 
f. Study antibody avidity as a potential correlate of protection in HIV-1 vaccine trials

KIT INFORMATION

The LAg-Avidity EIA (PN 92001) or LAg-Avidity DBS EIA (PN 92003) is a quantitative 
antibody assay. A threshold cutoff based on a calibrator specimen determines the classification 
of recent infection. Therefore, the assay protocol must be strictly adhered to for accurate, 
precise, and reproducible results. The kit contains two 96-well plates with twelve (12) 1x8 
removable strips and all necessary reagents, including controls and calibrator in a liquid 
format (PN 92001) or in pre-punched spots (PN 92003). Each plate assays 11 controls plus 
85 specimens in the initial testing mode. Specimens that are initially < 2.0 ODn in the assay 
are repeat tested in triplicate (confirmatory testing). Each plate can assay 28 specimens in the 
confirmatory testing procedure. 

PROCEDURE PRINCIPLES

The principle of the assay relies on the maturation of HIV antibodies which increases in 
antigen binding strength, or avidity, over the course of an infection.  Thus, early or recent 
infections have low avidity antibodies while chronic or long-term infections have high 
avidity antibodies.  The LAg-Avidity EIA exploits this parameter by (1) limiting the coating 
concentration of the rIDR-M antigen and (2) the addition of a low pH dissociation buffer, 
resulting in the measurement of only high avidity antibodies as an indicator of recent or long-
term infection. The principles of Antibody Avidity and LAg-Avidity DBS EIA are illustrated 
(see Figure 1A and 1B)[20]. In this assay, the wells of a microplate are coated with limiting 
concentration of HIV-1 recombinant gp41 antigen (rIRD-M). When samples or controls 
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Fig. 1A Antibody Avidity Principle
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Limited rlDR-M 
Coated Plate

Add eluted 100 µL 
Controls & Samples

37°, 60 Min.

1X Wash Buffer,
4 Times

Add 100 µL 
Dissociation Buffer

37°C, 15 Min.

1X Wash Buffer,
4 Times

Add 100 µL Goat Anti-Human IgG-HRP, 
37°C, 30 min.

1X Wash Buffer,
4 Times

TMB Substrate
25°C, 15 min.

Add 100 µL 
Stop Solution

Fig. 1B One-well LAg-Avidity DBS EIA Assay Principle

samples are added to the wells, anti-HIV gp41 
specific antibodies interact with the recombinant 
rIDR-M antigen. After the first washing step, the 
Controls, Calibrator and samples are treated with 
a dissociation buffer that removes low avidity 
antibodies. The remaining bound antigen-antibody 
are further incubated with goat anti-human 
HRP conjugate. After the third washing step, the 
antigen-antibody conjugate complex is visualized 
by TMB substrate incubation. The sample OD value 
is divided by the median OD of the Calibrator to 
generate the normalized OD or “ODn”. The value 
of the ODn result indicates if the HIV infection is 
recent, long-term or a confirmation test is needed.
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REAGENT COMPONENTS

Component

Recombinant gp41 (rIDR-M) HIV-1 Antigen 
Coated Microwell Plate

Sample Diluent

Dissociation Buffer

Conjugate Diluent

10X Wash Solution

TMB Substrate

Stop Solution

Plate Sealer

Instruction Manual/Package Insert

Negative Control / Disc Blue Cap)

Calibrator / Disc (Green Cap)

Low Positive Control / Disc (Yellow Cap)

High Positive Control / Disc (Red Cap)

200X Conjugate Concentrate (Orange Cap)

Content

2 Plates (96 wells X 2)

1 Bottle (175 mL)

1 Bottle (27 mL)

1 Bottle (27 mL)

2 Bottles (100 mL)

1 Bottle (27 mL)

1 Bottle (27 mL)

1 Package (25 sealers)

1 EA

1 Vial (50 μL or 10 discs)

1 Vial (50 μL or 15 discs)

1 Vial (50 μL or 15 discs)

1 Vial (50 μL or 15 discs)

1 Vial (180 μL)
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WARNINGS

The LAg-Avidity EIA is to be used for research/surveillance purposes only, such as for 
population incidence estimates to assist in prevention programs, targeting resources, 
monitoring and evaluation, and identifying high-risk cohorts for prevention research, 
including vaccine trials. The assay is not for clinical use or for use in the diagnosis of HIV 
infection.

PRECAUTIONS

1. The use of good laboratory working practices and universal precautions are 
recommended. Handle assay specimens as if capable of transmitting infectious agents. The 
serum controls and the calibrator have been inactivated but, as with any human serum, 
these should be handled as if capable of transmitting infectious agents.

2. The Maxim HIV-1 LAg-Avidity EIA is composed of two packs, a Freezer Pack (92001-F) 
and a Refrigerator Pack (92001-R) with matching lot numbers. The Maxim HIV-1 LAg-
Avidity DBS EIA is composed of two packs, a Freezer Pack (92003-F) and a Refrigerator 
Pack (92003-R) with matching lot numbers.  It is crucial that only packs with matching lot 
numbers are used together during test operation. The 10X Wash Buffer Concentrate lot 
number is independent and may be used with other kit lots.

3. Remove the Refrigerator Pack and Freezer Pack from cold storage, sixty (60) minutes 
before the test is to be run.  DO NOT remove the conjugate concentrate from -20°C 
storage. The 200X Goat Anti-Human IgG-HRP conjugate concentrate should remain 
in the freezer until 10 minutes before use. Allow conjugate to thoroughly thaw prior to 
aliquoting. Allow all other reagents to reach room temperature (15-30°C). 

4. Return Refrigerator Pack components to 2-8°C and Freezer Pack components to -20°C 
recommended storage conditions immediately after use.

5. Do not interchange bottle or vial caps.
6. Mix all reagents thoroughly just prior to use. All liquid reagents can be mixed gently by 

inverting 3 to 5 times.
7. Avoid microbial contamination and cross contamination of reagents and specimens. Use 

separate pipettes and/or pipette tips. Additionally, use separate reagent reservoirs for each 
component of the kit, as well as individual titer tubes for each specimen to be tested.  

8. Do not use the kit or its reagents beyond the expiration date printed on the kit label.
9. Preparation of eluted serum controls, calibrator, and specimens requires good mixing. 

Mix carefully by pipetting up and down 4-6 times.
10. Replicates of all samples must be independent dilutions.LA
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11. The recommended plate configurations must be used in order to utilize the software 
spreadsheet (available separately).

12. Wipe spills promptly with a 0.5% sodium hypochlorite solution (1:10 dilution of liquid 
household bleach). Do not place solutions containing bleach in the autoclave.

STORAGE

1. This kit contains the following kit components:
•	 HIV-1 gp41 (rIDR-M) Coated Microwell Plate
•	 10X Wash Buffer Concentrate
•	 Sample Diluent
•	 Conjugate Diluent
•	 TMB Substrate
•	 Stop Solution
•	 Plate sealers & package insert (stored at room temperature)
•	 High Positive Control (HPC) (92001) or HPC Disc (92003)
•	 Low Positive Control (LPC) (92001) or LPC Disc (92003)
•	 Calibrator (CAL) (92001) or CAL Disc (92003)
•	 Negative Control (NC) (92001) or NC Disc (92003)
•	 Conjugate Concentrate (200X)

2. Sixty (60) minutes before beginning the assay, remove reagents from 
refrigerated and frozen storage. Allow reagents to reach room temperature 
(15-30° C) before use, except the Conjugate which should be kept in the 
freezer until 10 minutes before use. Return Refrigerator Pack components 
to 2-8°C and Freezer Pack components to -20°C recommended storage 
conditions immediately after use.

Refrigerator Pack
2-8 oC

Freezer Pack
-10 to -20 oC
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MATERIALS REQUIRED BUT NOT PROVIDED

•	 Titer tubes for specimen dilution; 1.2 mL tubes arranged 12 x 8 (96 per rack) and 
compatible with multi-channel pipettes 

•	 Single-channel pipettes and tips capable of delivering 2-20 μL and 10-100 μL
•	 Multi-channel pipette and tips capable of delivering up to 200 μL
•	 Reagent Reservoirs
•	 37° C (±1° C) and 25°C (±1° C) incubators
•	 Vortex Mixer
•	 Microwell Plate Washer, either 96-well or strip
•	 Spectrophotometer (Microwell Plate Reader) capable of reading 96-well plates at 450nm 

with a reference filter at 630-650 nm
•	 Stir plate and magnetic stir bar
•	 Centrifuge tubes, 15 mL polypropylene
•	 Timer
•	 Deionized water
•	 Absorbant paper
•	 Household bleach (5-8% hypochlorite)
•	 Disposable gloves
•	 Serological pipettes, pipette bulb or equivalent

SPECIMEN COLLECTION AND PREPARATION

1. The LAg-Avidity EIA can be used with liquid serum or plasma specimens. The LAg-
Avidity DBS EIA can be used with blood specimens that has been dried on Schleicher and 
Schuell/Whatman #903 filter paper, dried blood spot (DBS) [11]. 

2. The test of liquid serum/plasma specimen requires the LAg-Avidity EIA (PN 92001) kit 
with serum/plasma controls in liquid format. The test of dried blood spot (DBS) requires 
the LAg-Avidity DBS EIA (PN 92003) kit with dried controls in disc format.  

3. Avoid multiple freeze-thaw cycles.
4. Reliability of the test results with grossly lipemic, hemolyzed, or cloudy specimens is not 

known. 
5. Mix specimens well by inversion or vortex. Centrifuge if necessary to remove particulate 

matter prior to testing.
6. If specimens are shipped, they should be shipped in accordance with requirements for 

transporting etiological agents.
7. Dried specimens must be maintained in a dry environment. 
8. Preparation of DBS specimens for testing is described under Assay Procedure below.LA
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REAGENT PREPARATION

1. Remove the kit from the refrigerator and freezer. Conjugate Concentrate should remain in 
freezer until 10 minutes prior to use. Allow all other reagents to reach room temperature 
(15-30° C) before use.

2. Microwell Plate
Remove coated microwell plate from its foil bag. Remove any unneeded strips from the 
plate frame and reseal them in foil bag with the desiccant. Return the foil bag to 2-8°C 
storage. If using a 96-well plate washer, the plate frame should be completely filled with 
microwells by adding as many null strips as necessary. 

3. Prepare 10X Wash Buffer Concentrate as follows:
a) Mix 100 mL of 10X Wash Buffer Concentrate and 900 mL of deionized water. 
b) Mix well using a magnetic stir bar and stir plate for at least 10 minutes. 
Note: The 1X Wash Buffer may be stored at room temperature (15-30°C) for use within 
2 weeks after which it should be discarded.

4. Conjugate Solution
Conjugate Solution must be freshly prepared each time the assay is performed by 
diluting Conjugate Concentrate (200X) with Conjugate Diluent. Remove Conjugate 
Concentrate from freezer and allow to thaw completely prior to using. In order to test a 
complete, 96-well plate, dilute 60 μL of Conjugate Concentrate into 12 mL of Conjugate 
Diluent. For partial plates, use the following table. Mix the prepared conjugate solution 
thoroughly by gently inverting 3 to 5 times.

Preparation of Conjugate Solution

No. of coated 1x8-
well strips 2 3 4 5 6 7 8 9 10 11 12

Volume of Conjugate 
Concentrate (μL) 10 15 20 25 30 35 40 45 50 55 60

Volume of Conjugate 
Diluent (mL) 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0
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INITIAL ASSAY PLATE MAP

Recommended Plate Configuration (Assay Plate Map) – Initial Testing
The recommended plate configuration for initial testing is shown below. Specimens are 
tested in singlet during initial testing.

Note: This plate configuration must be used in order to utilize the software spreadsheet 
available for download at the Maxim Biomedical website at: www.mbidiagnostic.com.

NC
NC

CAL
CAL
CAL
LPC
LPC
LPC

HPC
HPC
HPC

1
2
3
4
5

6
7
8
9

10
11
12
13

14
15
16
17
18
19
20
21

22
23
24
25
26
27
28
29

30
31
32
33
34
35
36
37

38
39
40
41
42
43
44
45

46
47
48
49
50
51
52
53

54
55
56
57
58
59
60
61

62
63
64
65
66
67
68
69

70
71
72
73
74
75
76
77

78
79
80
81
82
83
84
85
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A-3

A-4

A-5

A-5

Negative Control

Calibrator

Low Positive

High Control

A-6 Specimens

500 μL Sample 
Diluent

A-7

ELUTION OF DRIED BLOOD SPOT (DBS)

Titer Tube Elution of DBS 

Obtain an 8 x 12 titer tube unit and label to define front/
back orientation.

Prepare a plate map according to instructions on previ-
ous page.  Note that the DBS Negative Control is tested 
in duplicate while the DBS Calibrator, DBS Low Positive 
Control, and DBS High Positive Control are tested in 
triplicate.  The controls and Calibrator must be run on 
every test plate.

Using forceps, move two discs from the DBS Negative 
Control Spot (Blue Cap) and place each into separate titer 
tubes consistent with the plate map. The use of titer tubes 
for spot elution may require minor crimping/folding of 
the disc with forceps to allow it to completely settle at the 
bottom of the titer tube. 

Using forceps, move three discs from the DBS Calibrator 
Spot (Green Cap) and place each into separate titer tubes 
consistent with the plate map.

Repeat Step A-4 above for DBS Low Positive Control (Yel-
low Cap) and DBS High Positive Control (Red Cap).  

Continue by punching out specimens from the specimen 
cards and placing the discs into separate titer tubes for 
elution. Note: Punch blanks to avoid cross-contamination 
between specimens.  

Using a multichannel pipette, add 500 μL of Sample 
Diluent to each tube that contains a DBS Control or 
specimen disc. As you add the diluent, carefully mix the 
solution 3 times by expelling and dispensing the diluent 

A-1.

A-2.

A-3.

A-4. 

A-5.

A-6. 

A-7.
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A-8.

A-9.

A-10.

A-11.

A-12.

in the pipette tips to ensure that discs are submerged. 
Employ first-stop pipetting to prevent bubbles from 
forming. Use separate tips for each plate control or 
specimen.

Cover with titer tube rack lid. 

Incubate the plate at 2-8° C for 12-16 hours. 

Following the overnight elution for the controls and 
specimens, prepare to run the Maxim LAg-Avidity EIA. 
Additionally, bring all reagents (including the Sample 
Diluent and the elution tubes from the previous day) to 
room temperature.  

To test dried spot specimens, controls, or Calibrator 
eluted in titer tubes, no further dilution is required. 
Simply use a multichannel pipette to mix the contents 
4-6 times and transfer 100 μL of each control, Calibrator, 
or test sample from the elution tubes to the test plate 
maintaining the same configuration of samples. Change 
tips for each control and specimen.

Proceed with the standard Maxim LAg-Avidity EIA 
Assay Procedure (Step 2, Page 13). 

Note: Eluted material can be reused up to 2 days if stored 
at 2-8 °C. However, for the confirmatory assay, start with 
new elutions of controls, Calibrator and DBS specimens 
(Step A-1).

A-11

2-8° C, 12-16 hrA-9

Test PlateSample Titertubes

Mix 4-6 times

100 μL

Sample Titertubes
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Titertubes	  

1-‐a	  	  

1-‐b~f	  

Titertubes	  

	  

37°C,	  1	  hr	  2	  

	  

Test PlateSample Titertubes

Mix 4-6 times

100 μL

Sample Titertubes
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ASSAY PROCEDURE

Liquid Serum/Plasma Specimens 
1. Prepare 1:101 dilutions of controls and specimens 

in titer tubes using the recommended plate 
configuration listed on page 10.

a. Transfer 500 μL of Sample Diluent to each 
tube. Add 5 μL control or specimen to 
designated tube. 

b. Prepare 2 replicate dilutions of the Negative 
Control (NC). 

c. Prepare 3 replicate dilutions of the 
Calibrator (CAL). 

d. Prepare 3 replicate dilutions of the Low 
Positive Control (LPC). 

e. Prepare 3 replicate dilutions of the High 
Positive Control (HPC). 

f. Prepare a single dilution of each specimen 
to be tested. 

Note: For the confirmatory assay, prepare 3 
replicate dilutions of each specimen to be 
confirmed. 

g. Using a multi-channel pipette, carefully mix 
diluted controls and specimens 4-6 times in 
the titer tubes and then transfer 100 μL of 
each diluted control and specimen to test 
plate (recombinant gp41 Coated Microwell 
Plate). 

2. Cover plate with plate sealer. Incubate for 1 hour 
at 37° C (± 1° C).

1-g

2

1-b~f

1-a

Titertubes

Titertubes

37°C, 1 hr

500 μL 
Sample Diluent

5 μL 
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Conjugate	  1:200	  
Dilution	  

5	  	  

Dissociation	  Buffer	  	  	  	  	  	  	  	  	  	  	  gp41	  
Plate	  

4	  	   4	   37°C,	  15	  min.	  
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3 Wash Plate 4x
3. Using a 96-well or strip plate washer, wash plate 4 

times with 300 μL/well of the prepared 1X Wash 
Buffer, with a 10-second soak between each wash. 
If strip washer is used, programming it to include 
soak cycle is not necessary. After the final wash, 
wrap the plate in absorbant paper and tap upside 
down to remove any remaining wash buffer. 

4. Using a multi-channel pipette, add 100 μL of 
dissociation buffer to each well, cover with a plate 
sealer and incubate for EXACTLY 15 minutes at 
37° C (± 1° C).

5. Remove Conjugate from freezer and allow to thaw 
completely. Dilute Goat Anti-Human Conjugate 
1:200 in the Conjugate Diluent for either a full or 
partial plate as follows: 

a) For full plate: briefly vortex the vial containing 
the Goat Anti-Human Conjugate and add 60 
μL to 12 mL of the Conjugate Diluent. Vortex 
to thoroughly mix. Return Goat Anti-Human 
Conjugate vial to the freezer. 

b) For partial plate: for each 8-well strip to be 
used, add 5 μL of Goat Anti-Human Conjugate 
to 1 mL of Conjugate Diluent. Vortex to 
thoroughly mix. Return Goat Anti-Human 
Conjugate vial to the freezer.

Conjugate 1:200 Dilution

5a/5b

4 4

5

Test PlateDissociation Buffer

37°C, 15 min

ConjugateVortex

100 μL 
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6 Wash Plate 4x

8
Wash Plate 4x

99

15

6. Wash plate as in step 3.

7. Using a multi-channel pipette, add 100 μL of diluted conjugate to each well, cover 
with a plate sealer and incubate for 30 minutes at 37° C (± 1° C). 

8. Wash plate as in step 3.

9. Using a multi-channel pipette, add 100 μL of TMB Substrate to each well (do not 
cover plate).

7 7

Test Plate

Test Plate

100 μL 

Diluted Conjugate

37°C, 30 min

TMB Substrate

100 μL 
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10	   25°C,	  15	  min.	  	   10

Stop	  Solution	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  gp41	  Plate	  

11	  	  

Read	  Plate,	  450	  nm	  (630-‐650	  nm	  
ref)	  

12	  	   12

Read Plate, 450nm (630-650 nm ref)

11

16

10. Incubate in a 25° C (±1° C) incubator for 
EXACTLY 15 minutes for color development.

11. Using a multi-channel pipette, add 100 μL of Stop 
Solution to each well to stop the reaction.

12. Read plate using a spectrophotometer set at 450 
nm wavelength with reference wavelength at 630 
to 650 nm.

RUN VALIDATION AND CALCULATION OF RESULTS

Calculate Median (NOT MEAN) Optical Density (OD) Results for Controls and Calibrator
Determine the median OD value for each control and calibrator. The median OD value is 
the “middle” value (not the average) of the 3 ODs. For example, if the three values deter-
mined are 0.767, 0.780, and 0.805, the median OD would be 0.780. The median CAL is used 
to calculate the normalized OD.  Median values are used on specimens when confirmatory 
testing is complete. Evaluate the Median OD Values for Controls and Calibrator. The median 
OD value for each control and calibrator must be within the indicated ranges shown below 
for a run to be considered acceptable.

Acceptable Median OD Ranges of Controls and Calibrator
If the median OD value of the calibrator or any control falls outside of these limits, the run is 
invalid and should be rejected and repeated. For the NC, both individual OD values must be 
within the range for NC acceptance criteria in the initial and confirmatory results.

Test Plate

25°C, 15 min

100 μL 

Stop Solution

LA
g-

Av
id

ity
 E

IA



17

Calculation of Normalized OD Results (ODn)
OD normalization decreases run-to-run variability and increases reproducibility [6, 9]. 
Determine the normalized OD (ODn) for the median of the observed OD values for each 
control. The normalized OD (ODn) is calculated by dividing the median OD for each con-
trol by the median OD of the Calibrator.

The ODn of Controls or Calibrator = (median OD of Controls or Calibrator) divided by (me-
dian OD of Calibrator)

(OD of Controls, or Calibrator)
(median OD of Calibrator)

The ODn for samples is determined in the same manner.

(OD of Sample)
(median OD of Calibrator)

For confirmatory testing, the ODn is the median of the triplicate OD values for the specimen 
divided by the median OD of the Calibrator. Determine if the ODn value for each Control and 
the Calibrator falls within the acceptable range listed below. If the ODn of any Control falls 
outside of its range, the run is invalid and must be repeated using fresh specimen dilutions.

Acceptable ODn

Minimum
Maximum

NC CAL LPC HPC
0.000 1.000 0.320 1.500
0.200 1.000 0.650 2.600

Acceptable OD

Minimum
Maximum

NC CAL LPC HPC
0.000 0.400 0.180 1.000
0.080 0.995 0.470 2.000

ODn = 

ODn = 
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Confirmed HIV-1 
Seropositive Specimen 

If ODn ≤ 2.0 
Confirmatory Testing 

If ODn > 2.0 
Long-term Seroconversion 

If ODn > 1.5 
Long-term Seroconversion 

If ODn ≤ 1.5 
Recent Seroconversion 

 
 

Confirmatory: Test in Triplicate 

Screen: Test in Singlet 
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INTERPRETATION OF RESULTS

All test specimens are initially run singularly on the Maxim LAg-Avidity EIA. Specimens with 
initial ODn >2.0 are considered long term seroconversion but if ODn ≤ 2.0, the specimens are 
tested again in triplicate to confirm their ODn values. In confirmatory testing, if the ODn of 
the specimen is ≤1.5, the specimen is considered a recent infection. The algorithm used for 
testing and interpretation is shown below.

NOTE:  A spreadsheet to facilitate run validation and the calculation of results is available 
for download on the Maxim Biomedical, Inc. website at: www.mbidiagnostic.com. It is 
recommended that this spreadsheet be used for all assay runs.

If ODn > 2.0
Long-term Infection

If ODn ≤ 2.0
Confirmatory Testing

If ODn > 1.5
Long-term Infection

If ODn ≤ 1.5
Recent Infection

Confirmed HIV-1
Seropositive Specimen

Screen: Test in Singlet

Confirmatory: Test in Triplicate
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NC HPC 2 5 8 10 13 16 18 21 24 26 

NC HPC 3 5 8 11 13 16 19 21 24 27 

CAL HPC 3 6 8 11 14 16 19 22 24 27 

CAL 1 3 6 9 11 14 17 19 22 25 27 

CAL 1 4 6 9 12 14 17 20 22 25 28 

LPC 1 4 7 9 12 15 17 20 23 25 28 

LPC 2 4 7 10 12 15 18 20 23 26 28 

LPC 2 5 7 10 13 15 18 21 23 26 BL* 
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•	BL	=	blank
Procedure:
1. Prepare three (3) independent replicate dilutions of each specimen to be tested.
2. Follow the assay procedure Steps 1-12 shown on pages 13-16 of this Instruction 

Manual.

Specification:
1. ODn ≤ 0.4, perform serology confirmation test to ensure all specimens are HIV 

positive.
2. ODn > 0.4 but ≤ 1.5, the specimen is considered a recent seroconversion.
3. ODn > 1.5, the specimen is considered a long-term seroconversion.

Reproducibility (X-Y scatter plot with linear regression analysis) Specification:
1. Correlation Coefficient (R2) ≈ 1.0
2. Slope ≈ 1.0
3. y-Intercept ≈ 0.0

NOTE:  Specimens exhibiting inconsistent classification between initial testing and 
confirmatory testing should be retested.  Prior to retesting specimens exhibiting inconsistent 
classification, confirm that the observed inconsistency was not due to a transcription error.
NOTE:  It is not atypical for a specimen to have changed classification if the specimen’s ODn 
≈ 1.5.

CONFIRMATORY TESTING

All specimens having an ODn ≤ 2.0 must be retested in triplicate using the following assay 
plate configuration to confirm their ODn values:
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LAg-HIV ASSAY PERFORMANCE CHARACTERISTICS

 Based on preliminary studies conducted by the U.S. Centers for Disease Control 
(CDC), the LAg-HIV incidence assay was found to have good reproducibility with a coefficient 
of variation (CV) of less than 10% in the dynamic range. A cut-off in observed ODn values 
equal to 1.5 represents a mean seroconversion of 130 days [Parekh, BS, Duong, YT (2013), 
personal communication, manuscript in preparation]. Please not that reanalysis of data 
using Maxim LAg-Avidity Serum/Plasma EIA kit (PN 92001) suggests that mean duration of 
recent infection (MDRI) is 161 days (95% CI 148-174) at the cutoff ODn of 1.5. This reflects 
difference in dynamic range and calibrator (CAL) value of this assay. Incidence estimates 
should be calculated using this MDRI.

LIMITATIONS OF THE ASSAY

1. The assay should not be used for diagnosis of recent or long-term infection at the 
individual level. It should be used only at the population level for incidence surveillance. 

2. The assay is designed for use only in individuals confirmed as HIV-1 seropositive by 
presence of HIV-1 antibodies. It should not be used in seronegative individuals or in 
those with acute infections (p24 antigen/RNA positive but antibody negative). 

3. The assay cannot determine recent or long-term status of HIV-2 infected individuals; they 
should be excluded. Because of lack of reactivity of rIDR-M with HIV-2 antibodies, HIV-2 
infected individuals will always classify as recent infections, thus falsely elevating HIV-1 
incidence. 

4. Anti-retroviral treatment, whether initiated early in infection or later, is likely to interfere 
with normal maturation and/or persistence of HIV antibody, which may also affect its 
avidity.  Moreover, the timing of initiation and length of ART may impact antibody 
maturation. Therefore, the assay should not be used in individuals on anti-retroviral 
therapy at any stage of HIV infection, irrespective of CD4 counts. 
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IF = R-(FRR*P) X 100 (1-FRR)ωN 
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CALCULATING INCIDENCE

The CDC’s Office of the Global AIDS Coordinator, and the UNAIDS/WHO Working Group 
on Global HIV/AIDS and STI Surveillance have recommended using the following formula 
when estimating HIV incidence within a population [24, 25, 26]:

Use of the above formula has certain limitations, including:

1. The predictive value is dependent on the prevalence of the condition within a population.
2. HIV incidence is defined by CDC as the rate of infection per person during a specific time 

period within a population.
3. Estimation of the mean duration of recency (ω) specified in years may lack absolute 

precision, and thus impact the estimation of incidence within a population.
4. Estimation of the false recent rate (FRR) may lack absolute precision, and thus impact the 

estimation of incidence within a population.

To help overcome the above stated limitations when using the CDC’s and UNAIDS/
WHO formula for the determination of HIV incidence within a population, the following 
considerations should be applied:

1. Calculate remote FRR with acceptable precision.
2. Exclude individuals on antiretroviral therapy.
3. Use statistically large enough sample sizes for determination of HIV incidence and FRR 

within a population.

NOTE: Additional information may be obtained on the UNAIDS/WHO web site, the South 
African Center for Epidemiological Modeling and Analysis, and by contacting the following 
individuals at the U.S. Centers for Disease Control (CDC):
•	 Study design, implementation and incidence estimation:  Dr. Joyce Neal (jxn4@cdc.gov)
•	 Statistical considerations:  Dr. Anindya De (anindyade@cdc.gov)
•	 General laboratory-related questions:  Dr. Bharat Parekh (bparekh@cdc.gov) 

 annual HIV incidence rate
number of HIV-1 negative samples in the survey
number of HIV-1 positive samples in the survey
number of HIV-1 positive samples testing as recent on the test
mean duration of recency for the test specified in years
false recent rate for the test

IF =
N = 
P = 
R = 
ω = 

FRR = 
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  Consult instructions for use   Catalog number (part number) 

  Batch code (lot number)   Manufacture Date 

  Temperature limitation (storage 
temperature) 

  Upper limit of temperature 
(maximum storage temperature) 

  Corrosive (acid)   Use by (expiration date) 
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EXPLANATION OF SYMBOLS USED

The following symbols may appear in the labeling (insert and/or labels) for Maxim products 
and are derived from the following international standards and other documents:
ANSI/AAMI/ISO 15223, “Medical Devices - Symbols to be used with medical device labels, 
labeling and information to be supplied”.
BS EN 980, “Graphical symbols for use in the labeling of medical devices”.
“Guidance for Industry and FDA Staff - Use of Symbols on Labels and in Labeling of In Vitro 
Diagnostic Devices Intended for Professional Use”.

Other symbols and abbreviations used:
PN: Part Number  NA: Not Applicable 
LN: Label Number

LA
g-

Av
id

ity
 E

IA



23

REFERENCES
1. Janssen RS, Satten GA, Stramer SL, et al. New testing strategy to detect early HIV-1 infection for use in incidence estimates and for 

clinical and prevention purposes. JAMA 1998; 280:42-48. [Erratum JAMA 1999, 281:1893]
2. Parekh BS, and JS McDougal. New approaches for detecting recent HIV-1 infection. AIDS Reviews 2001; 3:183-193.
3. Rawal BD, Degula A, Lebedeva L, Janssen RS, Hecht FM, Sheppard HW, Busch MP. Development of a new less-sensitive enzyme im-

munoassay for detection of early HIV-1 infection. J Acquir Immune Defic Syndr 2003; 33:349-355.
4. Young CL, Hu DJ, Byers R, et al. Evaluation of a sensitive/less-sensitive testing algo¬rithm using the bioMerieux Vironostika-LS assay 

for detecting recent HIV-1 subtype B’ or E infection in Thailand. AIDS Res Hum Retroviruses 2003; 19:481-486.
5. Parekh BS, Hu DJ, Vanichseni S, et al. Evaluation of a sensitive/less sensitive testing algorithm using the 3A11-LS assay for detecting 

recent HIV seroconversion among individuals with HIV-1 subtype B or E infection in Thailand. AIDS Res Hum Retroviruses 2001; 
17:453-458.

6. Parekh BS, Kennedy MS, Dobbs T, et al. Quantitative detection of increasing HIV type 1 antibodies after seroconversion: a simple assay 
for detecting recent HIV infection and estimating incidence. AIDS Res Hum Retroviruses 2002,18:295-307.

7. Hu DJ, Vanichseni S, Mock PA, Young NL, Dobbs T, Byers R, Choopanya K, Van Griensven F, Kitayaporn D, McDougal JS, Tappero 
JW, Mastro TD, Parekh BS. HIV type 1 incidence estimates by detection of recent infection from a cross-sectional sampling of injection 
drug users in Bangkok: Use of the IgG Capture BED enzyme immunoas-say. AIDS Res Hum Retroviruses. 2003;19:727-730.

8. Bulterys M, Dushimimana A, and Parekh BS. Injections and the rapid spread of HIV-1 in Africa: presumed innocent or presumed 
guilty? Lancet 2004; 363:1650.

9. Dobbs T, Kennedy S, Pau CP, McDougal JS, and Parekh BS. Performance characteristics of the IgG-capture BED-enzyme immunoassay 
(BED-CEIA), an assay to detect recent HIV-1 seroconversion. Journal of Clinical Microbiology 2004; 42(6): 2623-2628.

10. Bob Byers-CDC, personal communication.
11. National Committee for Clinical Laboratory Standards. NCCLS Approved Standard LA4-A2. Blood collection on filter paper for 

neonatal screening programs. Villanova, PA. National Committee for Laboratory Standards, June 1992.
12. Parekh BS. Use of dried blood spot (DBS) or dried serum/plasma spot (DSS/DPS) specimens to detect recent HIV-1 seroconversion by 

the BED-CEIA. Oral presentation, CDC/APHL Conference on HIV Diagnostics: New Developments and Challenges, Orlando, Febru-
ary 28 – March 1, 2005. http://www.hivtestingconference.org/hivtesting2005/Session5/Parekh.pps

13. McDougal SJ, Parekh BS, Peterson ML, Branson BM, Dobbs T, Ackers M, et al. Comparison of HIV-1 incidence observed during 
longitudinal follow-up with incidence estimated by cross-sectional analysis using the BED capture enzyme immunoassay. AIDS Res 
Hum Retroviruses 2006; 22(10):945-952.

14. Priddy FH, Pilcher CD, Moore RH, Tambe P, Park MN, Fiscus SA, et al. Detection of acute HIV Infections in an urban HIV counseling 
and testing population in the United States. J Acquir Immune Defic Syndr 2007; 44:196-202.

15. Nesheim S, Parekh B, Sullivan K, Bulterys M, Dobbs T, Lindsay M, et al. Temporal trends in HIV type 1 incidence among inner-city 
childbearing women in Atlanta: use of teh IgG-capture BED-enzyme immunoassay. AIDS Res Hum Retroviruses 2005; 21(6):537-544.

16. Saphonn V, Parekh BS, Dobbs T, Mean C, Bun LH, Ly SP, Heng S, and Detels R. Trends of HIV-1 seroincidence among HIV-1 sentinal 
surveillance groups in Cambodia, 1999-2002. J Acquir Immune Defic Syndr 2005; 39:587-592.

17. McDougal SJ, Pilcher CD, Parekh BS, Gershy-Damet G, Branson BM, Marsh K, and Wiktor SZ. Surveillance for HIV-1 incidence using 
tests for recent infection in resource-constrained countries. AIDS 2005; 19(suppl 2):S25-S30.

18. Wolday D, Meles H, Hailu E, Messele T, Mengistu Y, Fekadu M, Parekh BS, and Wuhib T. Temporal trends in the incidence of HIV 
infection in antenatal clinic attendees in Addis Ababa, Ethiopia, 1995-2003. J Internal Medicine 2007; 261:132-137.

19. Hargrove JW, Humphrey JH, Mutasa K, Parekh BS, McDougal SJ, Ntozini R, Chidawanyika H, Moulton LH, Ward B, Nathoo K, Iliff PJ, 
Kopp E. Improved HIV-1 incidence estimates using the BED capture enzyme immunoassay. AIDS 2008; 22(4):511-518.

20. Wei X, Liu X, Dobbs T, Kuehl D, Nkengasong JN, Hu DJ, Parekh BS. Development of two avidity-based assays to detect recent HIV 
type 1 seroconversion using a multisubtype gp41 recombinant protein. AIDS Res Hum Retroviruses. 2010 Jan;26(1):61-71.

21. Duong YT, Qiu M, De AK, Jackson K, Dobbs T, et al. (2012) Detection of Recent HIV-1 Infection Using a New Limiting-Antigen 
Avidity Assay: Potential for HIV-1 Incidence Estimates and Avidity Maturation Studies. PLoS ONE 7(3): e33328. doi:10.1371/journal.
pone.0033328. 

22. Parekh B, Duong Y, Qiu M, De A, Tobbs T, Jackson K, Tim A and Nkengasong J. A novel limiting antigen avidity assay for measure-
ment of antibody avidity maturation and detection of recent HIV-1 infection for incidence estimates. 18th Conference on Retroviruses 
and Opportunistic Infections..Boston, MA. Feb. 27-Mar  2, 2011. Abstract#1062.

23. Hayashida T, Gatanaga H, Tanuma J, and Oka S. Effects of low HIV type 1 load and antiretroviral treatment on IgG-Capture BED-
enzyme immunoassay. AIDS Res Hum Retroviruses 2008, 24:495-498.

24. World Health Organization (WHO). Diagnostics and Laboratory Technology. HIV Incidence. Geneva:WHO. 2011.
25. Mastro TD, Kim AA, Hallett T, Rehle T, Welte A, Laeyendecker O, Oluoch T, and Garcia-Calleja JM. Estimating HIV Incidence in 

Populations Using Tests for Recent Infection: Issues, Challenges and the Way Forward. 2010.
26. Centers for Disease Control and Prevention (CDC). HIV Surveillance Report. HIV/AIDS. October 31, 2013.

LN23015.4
Issue Date: 2019/04/10

M
axim

 Biom
edical

M
axim

 Biotech


