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HIV Antibody Testing at HUP
HIV blood antibody testing is used to diagnose HIV-1 infection by using a two-tiered testing
protocol. First, a screening test for HIV-1and 2 antibodies is performed, using an enzyme
immunoassay ("EIA") or immunochromatographic card assay. If positive, then a second test
is done, using immunoblot technology. The immunoblot is also sometimes referred to as a
"Western" blot. If both the EIA and the immunoblot are positive, then the overall test result
is termed positive. Two-tiered testing is performed with two goals in mind, to detect all those
who have HIV antibody, and to reduce as much as possible the chance of falsely-concluding
that HIV antibodies are present when they in fact are not. The EIA or card test is highly
sensitive, but not very specific. However when a second test is performed on EIA-positive
specimens, the combination of both tests being positive is very specific. For example, in one
study of 290,000 asymptomatic Minnesota blood donors donating 630,000 blood units, the false
positive rate when both the screening and confirmatory assays were positive was was 0% per
donation (95% confidence interval 0% to 0.0006%).

EIA test
Two types of HIV screening assays are used at HUP, the Ortho Clinical-Diagnostics Vitros
HIV1+HIV2 enzyme immunoassay and the Trinity Biotech Uni-Gold Recombigen HIV-1
immunochromatographic card assay. The Vitros HIV1 + HIV2 assay uses yeast-grown
recombinant antigens and is performed on an autoanalyzer. The Vitros assay is performed
five days per week, M-F, and is the routine screening assay performed except in special
circumstances. The Uni-Gold test is a "3rd" generation HIV test in that it detects HIV IgM
antibodies, and has the potential to diagnose acute HIV infection about a week earlier than
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the 2nd generation tests, such as the OraQuick assay, as early as the third week of infection.
Information on HIV test generations can be found here. The Uni-Gold card test is performed
only for the following emergency situations: needle-stick incidents in staff and students being
seen by Occupational Health, and for emergent listing of solid-organ transplant patients, and
previously untested women in labor ("walk-ins"); this test is available seven days per week
with a short (hours) turn-around-time. Both tests have nearly equivalent sensitivity and
specificity for HIV-1. The OraQuick test gives either a positive or negative visually read
result, whereas the Vitros assay result is read by a spectrophotometer; the higher the
specimen optical density:control optical density ratio (Sample:CutOff, SCO) the more likely it
is that the test result is truly positive. Uni-Gold positive tests are retested later using the
Vitros assay, but an immunoblot is done on all Uni-Gold positive sera regardless of the EIA
result. The Vitros assay was introduced into service at HUP in early 2010. A plot of the
correlation of Vitros results (sample to cut-off ratio - SCO) vs. Western Blot results is shown
below.The Vitros assay is very sensitive, detects both HIV1 and HIV2, and in limited studies
also detects HIV-O infections (click here for product insert).

Immunoblot test
The Bio-Rad (formerly Genetic Systems) HIV-1 immunoblot is used as the confirmatory test
at HUP. This test utilizes a plastic membrane onto which electrophoresed HIV-1 proteins have
been tranferred. When reacted with patient serum, and then washed, antibody in the serum
that reacts with the proteins is detected by use of an enzyme-conjugated secondary antibody
to human globulins. The end result is a series of darkly colored lines on the membrane. The
identity of the lines is determined by comparison with positive control strips. A positive result
is one in which the patient's serum reacts with two of the following three proteins: GP160/120
(counted as one protein band, even though it constitutes two distinct bands), GP41, and P24.
Thus positive results could be any one of the following three combinations: 160/120 + 41,
160/120 +24, or 41 + 24. An indeterminate result is the presence of any visible band on the
blot, and a negative result is the absence of any visible band on the blot. Of note, this test will
be called indeterminate in HIV-2 infection, using the above criteria. HIV-2 infection results in
cross-reacting antibodies to some HIV-1 proteins (gag and pol, but not env), so a typical
finding of HIV-2 infection is the presence of multiple positive bands, including P24, but
without GP41 or GP 160/120 reactivity. If a HIV-2 like pattern is seen on the immunoblot
then the serum is sent to a reference laboratory for a HIV-2 specific immunoblot. Examples of
immunoblots are shown in this link.

False-positive tests
Both the EIA/card assays and the immunoblot assays are relatively non-specific when not
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used in the two-tier testing method. This means that a positive EIA/card assay by itself can
not be interpreted as being positive for HIV antibodies, until confirmed by a positive
immunoblot assay. For example, in one study of asymptomatic Italian blood donors, only
about 13% of donors with repeatedly-reactive EIA tests were confirmed to be HIV-infected
on the basis of positive immunoblot. However, in a high risk population the false-positive rate
can be much lower, as low as 1-3%. There are multiple possible causes of a false-positive
EIA/card test.
The immunoblot test can not be used as a screening test, as there is a high rate of
indeterminate reactions, even in low risk populations. Of 298 EIA-negative blood donors
tested with the Bio-Rad test, 32 (11%) had indeterminate results, and none positive results
(Bio-Rad test product insert). Of 176 high risk people with EIA-negative tests, 28 (16%) had
indeterminate results (Bio-Rad product insert). In contrast, all 172 EIA-positive patients with
AIDS had a positive Bio-Rad blot result. Indeterminate immunoblot results can be falsely
positive in both high and low risk populations, even if these people are followed for several
years. Some of the same causes for false-positive EIAs can cause false-positive immunoblots.
Remember that the chance of a false-positive is quite low if both the EIA and immunoblot are
positive.
The likelihood that a Vitros-positive assay will be immunoblot positive depends on the sample
to cutoff ratio of the test. Sample/cutoff ratios of 20 or greater are very likely to be from
specimens that are also immunoblot positive. The distribution of sample/cutoff ratios for
patient specimens that are immunoblot negative, indeterminate or positive is shown in the
following figure.
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False-negative tests
The EIA/card tests can be falsely-negative in very early HIV infection, for the first 4-12 weeks
of infection. For example, patients with the acute HIV infection syndrome frequently have
negative antibody tests. After this "window" period, false-negative tests in patients with HIV1 infection are exceedingly rare. Patients with HIV type O infections may have negative EIA
tests, although many HIV-1/HIV-2 EIAs detect a variable number of such patients, including
the Vitros assay which detected all 14 known HIV 1 type O positive sera tested (details are in
product insert); infections with this HIV type are very rare in the US. Patients who don't
make antibody, due to immunosuppression or intrinsic humoral immune defects, may have
negative assays. An unusual cause of false-negative tests is massive transfusion before testing.
Not all test kits are known to detect HIV-2 antibodies; the Vitros assay used at HUP is known
to detect these antibodies. Technical errors can result in false-negative tests, as can glove
powder.
Immunoblot tests can be falsely-negative in early HIV disease, usually with indeterminate
rather than negative results (that is after the EIA test has become positive). Patients with
HIV-2 infection can also have false-negative immunoblots, although as stated above there is
often cross-reaction with some HIV-1 antigens resulting in a stereotypical pattern. If you have
a EIA-positive, immunblot negative or indeterminate, patient who may have acquired HIV
infection in West Africa, or from a West African, call the laboratory to ask about sending the
serum for a HIV-2 blot. Also, if you have a West African patient with immunodeficiency
disease and negative EIA/blot, call the laboratory to inquire about HIV type O testing.
Depending on the clinical circumstances, there are several options available when a HIV test
is negative, and there is a high pre-test probability of disease. One option is to repeat the test
one to three months later. If the patient is suspected of having early HIV infection, and the
EIA is positive and immunoblot indeterminate, then repeating the immunoblot with serum
collected 2 to 4 weeks later usually results in a positive immunoblot if the patient truly has
HIV infection. Repeat serologic testing is recommended in all cases of EIA-positive, blotindeterminate results, 1 to 3 months later. If the immunoblot remains indeterminate after 3 to
6 months, then it is very unlikely that it will become positive in the future absent new
infection. Molecular methods are better for diagnosing the acute HIV syndrome, in particular
viral quantitation - as the viral load should be quite high in this setting.

revised by Paul H. Edelstein, Dec 2011
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Abstract

CONTEXT: Timely testing of women in labor with undocumented human immunodeficiency
virus (HIV) status could enable immediate provision of antiretroviral prophylaxis.
OBJECTIVES: To determine the feasibility and acceptance of rapid HIV testing among women
in labor and to assess rapid HIV assay performance.
DESIGN, SETTING, AND PATIENTS: The Mother-Infant Rapid Intervention At Delivery
(MIRIAD) study implemented 24-hour counseling and voluntary rapid HIV testing for women in
labor at 16 US hospitals from November 16, 2001, through November 15, 2003. A rapid HIV-1
antibody test for whole blood was used.
MAIN OUTCOME MEASURES: Acceptance of HIV testing; sensitivity, specificity, and
predictive value of the rapid test; time from blood collection to patient notification of results.
RESULTS: There were 91,707 visits to the labor and delivery units in the study, 7381 of which
were by eligible women without documentation of HIV testing. Of these, 5744 (78%) women were
approached for rapid HIV testing and 4849 (84%) consented. HIV-1 test results were positive for
34 women (prevalence = 7/1000). Sensitivity and specificity of the rapid test were 100% and
99.9%, respectively; positive predictive value was 90% compared with 76% for enzyme
immunoassay (EIA). Factors independently associated with higher test acceptance included
younger age, being black or Hispanic, gestational age less than 32 weeks, and having had no
prenatal care. Lower acceptance was associated with being admitted between 4 pm and
midnight, particularly on Friday nights, but this may be explained in part by fewer available
personnel. Median time from blood collection to patient notification of result was 66 minutes
(interquartile range, 45-120 minutes), compared with 28 hours for EIA (P<.001).
CONCLUSIONS: Rapid HIV testing is feasible and delivers accurate and timely test results for
women in labor. It provides HIV-positive women prompt access to intrapartum and neonatal
antiretroviral prophylaxis, proven to reduce perinatal HIV transmission, and may be particularly
applicable to higher-risk populations.
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VITROS Immunodiagnostic Products
Anti-HIV 1+2 Reagent Pack
680 1861

Intended Use
For the in vitro qualitative detection of antibodies to Human Immunodeficiency Virus types 1 and/or 2 (anti-HIV-1 and
anti-HIV-2) in human serum and plasma (heparin, EDTA or citrate) using the VITROS ECi/ECiQ Immunodiagnostic System.
The results of the VITROS Anti-HIV 1+2 assay, in conjunction with other serological evidence and clinical information, may be
used as an aid in the diagnosis of infection with HIV-1 and/or HIV-2 in persons with signs or symptoms of, or at risk for, HIV
infection.
WARNING:

This assay has not been FDA cleared, licensed or approved for the screening of
blood or plasma donors.

Summary and Explanation of the Assay
Acquired Immunodeficiency Syndrome (AIDS) is caused by at least two types of Human Immunodeficiency Viruses designated
HIV-1 and HIV-2. In addition, some HIV-1 strains have been isolated from AIDS patients in West Africa and designated as HIV
1 subtype O. Serological studies have shown that antibodies may develop to epitopes present in the peptides of the viral core
and glycoprotein envelope. While antibodies to HIV-1 and HIV-2 core peptides demonstrate considerable cross reactivity, the
antibodies generated by the glycoprotein envelope show less cross-reactivity.
The VITROS Anti-HIV 1+2 assay uses 4 recombinant antigens (HIV-1 Env 13, HIV-1 Env 10, HIV-1 p24, and HIV-2 Env AL)
derived from HIV-1 core, HIV-1 envelope and HIV-2 envelope. HIV-1 Env 13, envelope SOD fusion protein, contains regions
from both gp 120 and gp 41 regions. HIV-1 Env 10, envelope SOD fusion protein, contains a gp 41 region which extends
beyond the C-terminus of Env 13. HIV-1 p24 is derived from full length core protein of HIV-1. HIV-2 Env AL, envelope SOD
fusion protein, contains a region from gp 36 of HIV-2.
These antigens detect antibodies to HIV-1 and antibodies to HIV-2 in the same test. The use of these recombinant antigens
improves assay specificity by avoiding non-specific reactions due to cross-reaction with human cell proteins, which are present
in cell lysates.
The host organism for all four HIV recombinant antigens is S. cerevisiae (yeast).

Principles of the Procedure
The VITROS Anti-HIV 1+2 assay is performed using the VITROS Immunodiagnostic Products Anti-HIV 1+2 Reagent Pack and
the VITROS Immunodiagnostic Products Anti-HIV 1+2 Calibrator on the VITROS ECi/ECiQ Immunodiagnostic System.
An immunometric bridging technique is used; this involves a two-stage reaction. In the first stage HIV antibody present in the
sample binds with HIV recombinant antigen coated on the wells. Unbound sample is removed by washing. In the second stage
horseradish peroxidase (HRP)-labeled recombinant HIV antigens are added in the conjugate reagent. The conjugate binds
specifically to any human anti-HIV-1 or anti-HIV-2 (IgG and IgM) captured on the well in the first stage. Unbound conjugate is
removed by washing.
The bound HRP conjugate is measured by a luminescent reaction. 1 A reagent containing luminogenic substrates (a luminol
derivative and a peracid salt) and an electron transfer agent is added to the wells. The HRP in the bound conjugate catalyzes
the oxidation of the luminol derivative, producing light. The electron transfer agent (a substituted acetanilide) increases the
level of light produced and prolongs its emission. The light signals are read by the VITROS ECi/ECiQ Immunodiagnostic
System. The amount of HRP conjugate bound is indicative of the level of anti-HIV 1 and anti-HIV-2 present.
Assay Type
Immunometric assay
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Assay Time and Temperature
Incubation time:
37 minutes
Time to first result:
48 minutes
Temperature:
37 °C
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Warnings and Precautions
Reaction Scheme

Warnings and Precautions
For in vitro Diagnostic Use Only.
WARNING:

Potentially Infectious Material
Treat as if capable of transmitting infection.
Handling of samples and assay components, their use, storage, and solid and
liquid waste disposal should be in accordance with the procedures defined by
the appropriate national biohazard safety guideline or regulation (e.g. CLSI
document M29). 2,3
The VITROS Anti-HIV 1+2 Calibrator contains:
HIV antibody positive plasma obtained from donors who were tested individually
and found to be negative for hepatitis B surface antigen (HBsAg), and for
antibodies to hepatitis C virus (HCV), using FDA approved methods (enzyme
immunoassays, EIA). The HIV antibody positive plasma has been treated in
order to reduce the titer of potentially infectious virus. However, as no testing
method can rule out the risk of potential infection, handle as if capable of
transmitting infection.
HIV antibody negative plasma obtained from donors who were tested
individually and found to be negative for hepatitis B surface antigen(HBsAg),
and for antibodies to hepatitis C virus (HCV) and HIV, using FDA approved
methods (enzyme immunoassays, EIA).
Care should be taken when handling material of human origin. All samples
should be considered potentially infectious. No test method can offer complete
assurance that hepatitis B virus, HCV, HIV 1+2 or other infectious agents are
absent.

WARNING:

Contains Kathon
The conjugate reagent in the VITROS Anti-HIV 1+2 Reagent Pack contains
Kathon (1.0% w/w).
The assay reagent in the VITROS Anti-HIV 1+2 Reagent Pack contains Kathon
(0.5% w/w).
The VITROS Anti-HIV 1+2 Calibrator contains Kathon (2.0% w/w).
R43: May cause sensitization by skin contact. S24: Avoid contact with skin. S37:
Wear suitable gloves. 4

2
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Reagents

Reagents
Reagent Pack Contents
One VITROS Anti-HIV 1+2 Reagent Pack, 100 tests (CAT No. 680 1861) contains:
• 100 coated wells (Human Immunodeficiency Virus Recombinant Antigens Env 13, Env AL, Env 10, p24 derived from yeast
[S. cerevisiae]; coated at 0.36 µg/well).
• 6.2 mL Assay Reagent (buffer with anti-microbial agent [0.5% Kathon w/w]).
• 13.3 mL Conjugate Reagent (HRP labeled HIV -1[Env 13, Env 10, p24] and HIV- 2 [Env AL] recombinant antigens [1 to 3
µg/well] in buffered fetal calf serum with anti-microbial agent [1% Kathon w/w]).

Reagent Pack Handling
•
•
•

The Reagent Pack is supplied ready for use.
Reagent Packs do not need mixing.
Avoid agitation, which may cause foaming or the formation of bubbles.

Reagent Pack Stability
When stored and handled as specified in the package labeling, the VITROS Anti-HIV 1+2 Reagent Pack is suitable for use until
the expiration date printed on the outside of the carton.

Reagent Pack Storage and Preparation
•
•
•
•

Store the unopened Reagent Pack refrigerated at 2–8 °C (36–46 °F). Do not freeze.
Load Reagent Packs directly from refrigerated storage to minimize condensation.
Use opened Reagent Packs within 8 weeks.
Store opened Reagent Packs in the VITROS ECi/ECiQ Immunodiagnostic System Reagent Supply, or refrigerated at
2–8 °C (36–46 °F) in a sealed Reagent Pack storage box that contains dry desiccant.

Specimen Collection and Preparation
Patient Preparation
No special patient preparation is necessary.

Recommended Specimen Types
Serum or heparin, EDTA or citrated plasma.
Results from citrated plasma will be proportionately lower due to dilution by the anticoagulant.

Specimens Not Recommended
Turbidity in samples may affect assay results.

Special Precautions
Some sample collection devices have been reported to be detrimental to the integrity of certain analytes, and could interfere
with some method technologies. 5 Because of the variety of sample collection devices available, it is not possible to issue a
definitive statement on the performance of VITROS Immunodiagnostic Products when used with these devices. Each user
should confirm that the chosen device is used according to the manufacturer's instructions and is compatible with this assay.

Specimen Collection and Preparation
•
•
•
•
•

Collect specimens using standard procedures. 6
The VITROS Anti-HIV 1+2 assay uses 80 μL of sample for each determination.
For details on minimum fill volume of sample cups or containers, refer to the VITROS ECi/ECiQ Immunodiagnostic System
Operator’s Guide.
Mix samples, calibrator, and controls by inversion and bring to 15–30 °C (59–86 °F) before use.
Samples should be thoroughly separated from all cellular material. Failure to do so may lead to an erroneous result.

Handling and Storage Conditions
•

Handle specimens in stoppered containers to avoid cross-contamination and evaporation. Use a separate disposable tip if
samples are manually pipetted. Avoid splashing, forming an aerosol, or cross-contaminating sample tube stoppers.

DRAFT Version 1.0
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Assay Procedure
•
•

The amount of time samples are on board the system prior to analysis should be limited to avoid evaporation. This time
should not exceed two hours. Refer to the VITROS ECi/ECiQ Immunodiagnostic System Operator’s Guide for further
information.
The Clinical and Laboratory Standards Institute (CLSI) provides the following recommendations for storing specimens: 7
– Store samples at 22 °C (72 °F) for no longer than 8 hours.
– If the assay will not be completed within 8 hours, refrigerate samples at 2–8 °C (36–46 °F).
– If the assay will not be completed within 48 hours, or for shipment, freeze samples at or below -20 °C
(-4 °F).
– Samples are not to be repeatedly frozen and thawed because this can cause analyte deterioration. Samples are to be
thawed only once.

Assay Procedure
Materials Required But Not Provided (Sold Separately)
The following items are required to perform the VITROS Anti-HIV 1+2 assay:
• VITROS Immunodiagnostic System
• VITROS Anti-HIV 1+2 Calibrator, Calibrator Card, and Protocol Card
• VITROS Immunodiagnostic Products Signal Reagent
• VITROS Immunodiagnostic Products Universal Wash Reagent
• Quality control materials, such as VITROS Immunodiagnostic Products Anti-HIV 1+2 Controls
• VITROS Immunodiagnostic Products Reagent Pack Storage Box (optional) with desiccant

Operating Instructions
Refer to the VITROS ECi/ECiQ Immunodiagnostic System Operator’s Guide for complete instructions on the operation of your
VITROS ECi/ECiQ Immunodiagnostic System.

Sample Dilution
WARNING:

Automatic dilution is not available for this assay on the VITROS
Immunodiagnostic System.
Do not use manually diluted samples.

Calibration
Required Calibrator
VITROS Anti-HIV 1+2 Calibrator

Calibrator Preparation, Handling, and Storage
Refer to the Calibrator instructions for use for information on the use of the VITROS Anti-HIV 1+2 Calibrator.

Calibration Procedure
•
•

Calibration must be performed using a Calibrator of the same lot number as the Reagent Pack.
Refer to the VITROS ECi/ECiQ Immunodiagnostic System Operator’s Guide for detailed instructions on the calibration
process.

When to Calibrate
• Calibrate when the lot of Reagent Pack and calibrator changes.
• Calibrate at least once every 28 days.
The VITROS Anti-HIV 1+2 assay may also need to be recalibrated:
• After specified service procedures have been performed (see the VITROS ECi/ECiQ Immunodiagnostic System Operator’s
Guide).
• If quality control results are consistently outside of the manufacturer’s or your acceptable range.

4
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Quality Control

Quality Control
Procedure Recommendations
•
•

Choose control levels that check performance at clinically relevant points. The recommendation is to run a positive control
close to the anti-HIV 1+2 decision point (the cutoff) and a negative control.
To verify system performance, analyze control materials:
–

After calibration

–

At least once every 24 hours

After specified service procedures or maintenance to critical parts or subsystems that might influence performance of
the assay (see the VITROS ECi/ECiQ Immunodiagnostic System Operator’s Guide)
Analyze quality control materials in the same manner as patient specimens.
If control results fall outside the stated range or outside your established acceptable range, patient results should not be
reported. Investigate and determine the cause for the unacceptable control results. When the condition is corrected, retest
the controls and specimens.
For more detailed information on quality control procedures, refer to the VITROS ECi/ECiQ Immunodiagnostic System
Operator’s Guide.
Refer to Internal Quality Control Testing: Principles and Definitions or other published guidelines for general quality control
recommendations.8
Additional controls may be tested according to guidelines or requirements of local, state, and/or federal regulations or
accrediting organizations.
–

•
•
•
•
•

Quality Control Material Selection
Choose control material that has a composition similar to or identical with the patient sample matrix being analyzed.8
VITROS Anti-HIV 1+2 Controls or similar material, are recommended for use with the VITROS ECi/ECiQ System. The
performance of commercial (or non-commercial) control fluids, other than the VITROS Anti-HIV 1+2 Controls should be
evaluated for compatibility with this assay before they are used for quality control.
Appropriate quality control value ranges must be established for all quality control materials used with the VITROS Anti-HIV
1+2 assay.

Quality Control Material Preparation and Storage
Refer to the manufacturer’s product literature for preparation, storage, and stability information or establish preparation, storage
and stability specifications for non-commercial material.

Interpretation of Results and Expected Results
Results are calculated as a normalized signal, relative to a cutoff value. During the calibration process, a lot-specific parameter,
encoded on the lot calibration card, is used to determine a valid stored cutoff value for the VITROS ECi/ECiQ
Immunodiagnostic System.
Result =

Caution:

DRAFT Version 1.0

Signal for test sample
Cutoff value
For this assay do not report aHIV results associated with VITROS ECi/ECiQ
System codes CE (Calibration Expired), ED (Edited Results), EM (Expired
Maintenance), IT (Incubator Temperature is outside Specifications), LT
(Luminometer Temperature is outside specifications), M1 and/or M2 (Calibration
data used for generating a calibration curve or patient results have changed
from the default values), RC (Luminometer or Incubator reference readings are
outside specifications), RE (Reagent Expired), and WT (Well wash temperature
is outside specifications).
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Interpretation of Results and Expected Results

Testing Algorithm
An initial result of <0.90 s/c
indicates a non-reactive
sample that is "Negative" for
anti-HIV-1 and anti-HIV-2.

An initial result of ≥0.90 and <1.00 s/c
("Retest?") indicates a sample that
requires duplicate repeat testing for
anti-HIV-1 and anti-HIV-2.

An initial result of ≥1.00 s/c
indicates a sample that is
"Reactive" for anti-HIV-1
and/or anti-HIV-2.

Retest in duplicate.

If both duplicate results <1.00 s/c, the
sample is "Negative" for
anti-HIV-1 and anti-HIV-2.

If 1 or both duplicate results ≥1.00 s/c,
the sample is "Reactive" for anti-HIV
1 and/or anti-HIV-2

Perform Supplemental
testing as appropriate

No further testing required.
"Negative"

Interpretation of Results
The following table summarizes the interpretation of results obtained with the VITROS Anti-HIV 1+2 assay on the VITROS
ECi/ECiQ Immunodiagnostic System.

VITROS Anti-HIV 1+2 Assay Result (s/c)

Conclusion from
Testing Algorithm

<0.90

Negative

≥0.90 and <1.00

Retest in duplicate

Specimen is negative for anti-HIV-1 and anti-HIV-2.
Specimen is negative for anti-HIV-1 and anti-HIV-2 if
both duplicate results are <1.00 s/c. Specimen is
reactive for anti-HIV-1 and/or anti-HIV-2 if 1 or both
duplicate results are ≥1.00 s/c.

≥1.00

Reactive

Specimen is reactive for anti-HIV-1 and/or anti-HIV-2.

Interpretation

Patient sample results will be displayed with a "Negative", "Retest?" or “Reactive” label. An initial result labeled with
"Retest?" indicates a sample that requires duplicate repeat testing. A duplicate result labeled with "Retest?" does not require
further testing using the VITROS Anti-HIV 1+2 assay. Any result labeled with "Reactive" requires supplemental testing.

•

•

6

Result (s/c)

<0.90

Result Text

Negative

≥0.90 and <1.00
Retest?

≥1.00
Reactive

If a specimen is reactive (result ≥1.00 s/c) the probability that HIV antibodies are present is high, especially in subjects at
high risk for HIV infection. In most settings, it is appropriate to investigate reactive results by additional, more specific tests.
Specimens found reactive by the VITROS Anti-HIV 1+2 assay and positive by additional, more specific tests are
considered positive for antibodies to HIV-1 and/or HIV-2. Clinical correlation is indicated with appropriate counseling,
medical intervention and possibly additional testing to decide whether a diagnosis of HIV infection is accurate.
Interpretation of results from specimens found to be reactive by the VITROS Anti-HIV 1+2 assay and negative by
additional, more specific tests is unclear. Further clarification may be obtained by testing another specimen obtained three
to six months later.
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•

The magnitude of a VITROS Anti-HIV 1+2 assay result cannot be correlated to an endpoint titer.

Limitations of the Procedure
•
•
•
•

The results from this or any other diagnostic kit should be used and interpreted only in the context of the overall clinical
picture. A negative test result does not exclude the possibility of exposure to or infection with HIV. Levels of HIV antibodies
may be undetectable in the early stages of infection.
This test has not been validated for use with specimens from individuals less than 2 years of age.
Samples with Total Protein > 9 g/dL may give falsely reactive results.
Heterophilic antibodies in serum or plasma samples may cause interference in immunoassays. 9 These antibodies may be
present in blood samples from individuals regularly exposed to animals or who have been treated with animal serum
products. Results, which are inconsistent with clinical observations, indicate the need for additional testing.

Other Limitations
•

A person who has antibodies to HIV-1 or HIV-2 is presumed to be infected with the virus, except that 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.
Clinical correlation is indicated with appropriate counseling, medical evaluation and possibly additional testing to decide
whether a diagnosis of HIV infection is accurate.

•

If your laboratory processes patient samples using a finite set of sample IDs (i.e. re-use of sample IDs over time), refer to
the VITROS ECi/ECiQ Immunodiagnostic System Operator’s Guide, Deleting Programs section regarding the steps that
need to be followed to avoid the potential of a sample programming mismatch.

Performance Characteristics
Clinical Performance
A multi center study was conducted to establish the performance characteristics of the VITROS Anti-HIV 1+2 assay using
samples obtained in the U.S. and internationally from individuals at low or high risk for HIV infection, or known to be HIV
antibody positive. Statistical testing was performed to ensure that the distribution of VITROS Anti-HIV 1+2 s/c values was
homogeneous across the three testing sites participating in the study.
The specificity of the VITROS Anti-HIV 1+2 assay was evaluated among individuals at low risk for HIV infection. The sensitivity
of the VITROS Anti-HIV 1+2 assay was evaluated among individuals known to be HIV antibody positive, and by testing serially
collected samples from individuals with HIV infection (seroconversion panels). Assay performance was further evaluated
among individuals with signs or symptoms of HIV infection and among individuals belonging to groups recognized to be at risk
for HIV infection due to lifestyle, behavior, occupation or known exposure event.
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Results by Specimen Classification
Samples from subjects at high or low risk for HIV infection were tested with an FDA-licensed anti-HIV 1/2 assay, and with the
VITROS Anti-HIV 1+2 assay at the three testing sites. The HIV antibody status (HIV Antibody Positive, HIV Antibody Negative
or HIV antibody status Not Determined) of the individual subject was defined according to the following licensed and
supplemental assay testing algorithm. In those instances where the licensed assay was negative but the VITROS Anti-HIV 1+2
assay was reactive, supplemental testing was performed to determine the HIV antibody status of the sample.

Licensed
Anti-HIV 1/2 Assay Result
Negative

Supplemental Testing Result(s)
Not Applicable

HIV Antibody Status
HIV Antibody Negative

Reactive

Western blot (WB) Negative

HIV Antibody Negative*

Reactive

Western blot Positive

HIV Antibody Positive

Reactive

Western blot Indeterminate
Indirect Immunofluorescence assay (IFA) Negative
Western blot Indeterminate
IFA Positive
Western blot Indeterminate
IFA Indeterminate

HIV Antibody Negative*

Reactive
Reactive

HIV Antibody Positive
HIV Antibody Status
Not Determined **

* Samples from high risk subjects whose anti-HIV 1/2 assay results were discordant were tested with an HIV-2 EIA/IFA. The HIV antibody
status remained “Negative” if the HIV-2 EIA was negative. If the HIV-2 EIA was repeatedly reactive and the HIV-2 IFA was negative or
indeterminate, the HIV status was “Not Determined”. The HIV status was “Positive” if the HIV-2 IFA was positive.
** These samples were tested with an HIV-2 EIA/IFA. HIV antibody status remained “Not Determined” if the HIV-2 EIA was negative, or if
the HIV-2 EIA was repeatedly reactive but the HIV-2 IFA was negative or indeterminate. The HIV antibody status was “Positive” if the
HIV-2 IFA was positive.

The specificity/negative percent agreement of the VITROS Anti-HIV 1+2 assay was calculated as the percentage of the
combined HIV Antibody Negative and status Not Determined subjects that tested negative with the VITROS assay. The
sensitivity/positive percent agreement of the VITROS Anti-HIV 1+2 assay was calculated as the percentage of HIV Antibody
Positive subjects that tested reactive with the assay.

Specificity in Individuals at Low Risk for HIV Infection
Samples from 1444 subjects at low risk for HIV infection were tested with the VITROS Anti-HIV 1+2 and licensed anti-HIV 1/2
assays (with supplemental testing by licensed HIV-1 Western blot as required). These samples were obtained from pregnant
women in the U.S. (N=297), pregnant women in the U.S. in the period around labor and delivery (N=49), from insurance
applicants in the U.S. for whom HIV testing was required (N=999), and from pediatric subjects ages 2-17 years (N=99).
There were 99 unlinked samples from low risk pediatric subjects tested with the VITROS Anti-HIV 1+2 assay. The group was
49.5% male and 50.5% female and ranged in age from 2-17 years. None of the 99 samples was reactive with the VITROS AntiHIV 1+2 assay. The distribution of VITROS Anit-HIV 1+2 assay negative results among the low risk pediatric subjects by age
and gender is presented in the following table.
Demographics of seroreactivity in Low Risk Pediatric Population (N=99)

Age Range
2–4
5–9
10–14
15–17
Total

8

Gender
Female
Male
Female
Male
Female
Male
Female
Male

VITROS Anti-HIV 1+2 Assay Results
Reactive
Negative
N
Percent
N
Percent
0
0.0
13
100.0
0
0.0
12
100.0
0
0.0
11
100.0
0
0.0
14
100.0
0
0.0
10
100.0
0
0.0
14
100.0
0
0.0
16
100.0
0
0.0
9
100.0
0
0.0
99
100.0
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The results obtained from the 1444 low risk subjects are summarized in the following table.
VITROS Anti-HIV 1+2 and Licensed Anti-HIV 1/2 Assay Results in Low Risk Populations (N=1444)

Population Description
Pregnancy
(Low Risk–U.S.)
Labor & Delivery
(Low Risk–U.S.)
Insurance Applicants
(Low Risk–U.S.)
Pediatric
(Low Risk–U.S.)
Total

Licensed
Anti-HIV 1/2 Assay

Number
Tested

VITROS
Anti-HIV 1+2 Assay
NR

Reactive
(WB+)

Total WB
Positive

NR

IR

RR
(WB+)

297

295

2

2 (0)

294

3 (1)

1

49

49

0

0 (0)

48

1 (0)

0

999

993

6

6 (2)

991

8 (5)

5

99
1444

99
1436

0
8

0 (0)
8 (2)

99
1432

0 (0)
12 (6)

0
6

NR = non reactive (negative); IR = initially reactive; RR = repeatedly reactive; WB = licensed HIV-1 Western blot

Six of the 1444 low risk samples were reactive with the VITROS Anti-HIV 1+2 assay and positive on Western blot. Only two of
those Western blot positive samples were repeatedly reactive with the licensed assay.
The performance of the VITROS Anti-HIV 1+2 assay compared with HIV antibody status in low risk populations is summarized
in the following table:
Agreement of the VITROS Anti-HIV 1+2 Assay with HIV Antibody Status in Low Risk Populations (N=1444)
VITROS Anti-HIV 1+2
Assay Results

HIV Antibody Status
Positive

Negative

Not Determined*

Total

Reactive

6

5**

1

12

Negative

0

1432

0

1432

Total

6

1437

1

1444

*This sample remained HIV status “Not Determined” following VITROS, licensed and supplemental testing for anti-HIV-1 and antiHIV-2 (EIA, WB, IFA). This sample was considered anti-HIV negative when calculating specificity.
**Three samples were initially reactive with the VITROS assay during the clinical study and were retested in duplicate: both
duplicate results for the three samples were negative. All three were initially non reactive with the reference assay. HIV-1
Western blot results are not available for the three samples

The specificity of the VITROS Anti-HIV 1+2 assay was calculated as the percentage of the combined HIV antibody Negative
and status “Not Determined” subjects that tested negative with the VITROS assay.
The specificity of the VITROS Anti-HIV 1+2 assay in the low risk populations was 99.58% (1432/1438 in this study with a 95%
exact confidence interval (CI) of 99.09% to 99.85%) compared with 99.58% (1432/1438) for the licensed anti-HIV 1/2 assay.
The six low risk samples that were HIV-1 Western blot positive (HIV antibody positive) were excluded from the specificity
calculation.

Sensitivity in Individuals Positive for Antibodies to HIV-1 and HIV-2
Sensitivity in Individuals Positive for Antibodies to HIV-1
Samples from 1121 HIV-1 infected adults were tested with the VITROS Anti-HIV 1+2 assay. These subjects were enrolled in
Florida (72.8%; N=816), California (16.3%; N=183), New Jersey (8.9%; N=100) and Texas (2.0%; N=22). Clinical and
laboratory documentation of HIV-1 infection and HIV antibody positive status were obtained from medical records for each of
the 1121 individuals. In addition, 40 unlinked residual samples from HIV-1 antibody positive pediatric subjects, ages 1-16 years
of age, were also tested with the VITROS Anti-HIV 1+2 assay.
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CD4+ counts were available for 1094 of the 1121 HIV-1 infected adults. As shown in the following table, the VITROS
Anti-HIV 1+2 assay was reactive with all 1121 samples regardless of the subjects’ CD4+ counts.
VITROS Anti-HIV 1+2 Assay Results Among U.S. HIV Infected Adults with
Documented CD4+ Counts (N=1121)
CD4+ Count

VITROS Anti-HIV 1+2 Assay
N

Reactive

< 200

149

149

200 - 499
> 499
Unknown

429
516
27

429
516
27

The VITROS Anti-HIV 1+2 assay results in the HIV-1 antibody positive populations are summarized in the following table:
VITROS Anti-HIV 1+2 Assay Results in Known HIV Antibody Positive Subjects (N=1161)
Population Description

N

Adult HIV-1 Positive (U.S.)

VITROS Anti-HIV 1+2 Assay
NR
Reactive

1121

0

1121

Pediatric HIV-1 Positive (U.S.)

40

0

40

Total

1161

0

1161

All 1161 samples were reactive with the VITROS Anti-HIV 1+2 assay. The sensitivity of the VITROS Anti-HIV 1+2 assay for
U.S. subjects known to be positive for HIV-1 antibody was 100% (1161/1161; 95% CI = 99.68% to 100%) in this study.
Sensitivity in Individuals Positive for Antibodies to HIV-2
Sensitivity of the VITROS Anti-HIV 1+2 assay was also determined among 208 mono-infected HIV-2 antibody positive
individuals from the Ivory Coast. Testing results are summarized in the following table:
VITROS Anti-HIV 1+2 Assay Results in Mono-Infected HIV-2 Antibody Positive Subjects (N=208)
N

VITROS Anti-HIV 1+2 Assay
NR

Reactive

208

0

208

Population Description
HIV-2 Positive (Ivory Coast)

All 208 anti-HIV-2 positive samples were reactive with the VITROS Anti-HIV 1+2 assay. The sensitivity of the VITROS Anti-HIV
1+2 assay in mono-infected HIV-2 antibody positive individuals was 100% (208/208; 95% CI = 98.24% to 100.0%) in this study.
Sensitivity in International Populations Known to be HIV Antibody Positive
Sensitivity of the VITROS Anti-HIV 1+2 assay was determined among 194 HIV antibody positive individuals from four
geographic locations outside the U.S. Samples were obtained from archives in Africa (9.8%; N=19), Asia (53.1%; N=103),
Europe (34.0%; N=66) and Latin America (3.1%; N=6). The VITROS Anti-HIV 1+2 assay results are presented in the following
table:
VITROS Anti-HIV 1+2 Assay Results in International Populations Known to be HIV Antibody
Positive (N=194)
Population Description

N

VITROS Anti-HIV 1+2 Assay
NR
Reactive

HIV Positive (Africa)

19

1*

18

HIV Positive (Asia)

103

0

103

HIV Positive (Europe)

66

0

66

HIV Positive (Latin America)

6

0

6

194

1*

193

Total

*This archived sample was obtained from a rural clinic in Keffi, Nigeria. The VITROS Anti-HIV 1+2 assay gave an
initial s/c result of 0.53, and repeat results of 0.55 and 0.56. Singleton testing with the licensed assay gave an
s/c result of 1.93. An HIV-1 Western blot showed bands of 1+ intensity at the p17, p24 and gp160 positions.
The sample is unlinked to the donor’s identity. No clinical information or follow-up sample is available.
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One sample was non-reactive and 193 samples were reactive with the VITROS Anti-HIV 1+2 assay.

Reactivity in Populations at High Risk for HIV-1 Infection and HIV-2 Infection
Demographics of Seroreactivity Study in High Risk Populations
Among the 2175 high risk subjects from the U.S. participating in the VITROS Anti-HIV 1+2 assay clinical study, 1975 (90.8%)
reported no current signs or symptoms of HIV infection. Of these 1975 asymptomatic individuals, 14.7% (291) were enrolled in
Florida, 11.2% (222) were enrolled in New Jersey, 1.1% (21) were enrolled in Texas and 73.0% (1441) were enrolled in
California. The group was Caucasian (28.2%), African American (18.1%) Hispanic (49.6%), and Asian (1.1%) with the
remaining 3.0% represented by other ethnic groups. The group was 50.3% male and 49.7% female and ranged in age from 14
to 82 years. All were at risk for HIV infection due to lifestyle, behavior, occupation or known exposure event, or belonged to
groups at risk for HIV infection. The VITROS Anti-HIV 1+2 assay was reactive in 2.2% (43/1975) of the individuals in this
group. The percent VITROS Anti-HIV reactive results observed in the asymptomatic population in each collection area was
3.8% (11/291) in Florida, 0.0% (0/21) in Texas, 3.6% (8/222) in New Jersey, and 1.7% (24/1441) in California. The distribution
of VITROS Anti-HIV 1+2 assay reactive and negative results among the high risk subjects without signs or symptoms of HIV
infection by age and gender is presented in the following table.
Seroreactivity for the VITROS Anti-HIV 1+2 Assay in High Risk Subjects Without Signs or Symptoms of
HIV Infection (N=1975)
Age
Range
14–19
20–29
30–39
40–49
50–59
60–69
70–79
80–82
Total

DRAFT Version 1.0

Gender
Female
Male
Female
Male
Female
Male
Female
Male
Female
Male
Female
Male
Female
Male
Female
Male

VITROS Anti-HIV 1+2 Assay Results
Reactive
Negative
N
Percent
N
Percent
0
0.0
28
100.0
0
0.0
25
100.0
1
0.4
233
99.6
5
3.0
162
97.0
1
0.4
284
99.6
5
2.0
249
98.0
7
2.4
289
97.6
11
3.5
307
96.5
2
1.7
116
98.3
11
5.6
184
94.4
0
0.0
14
100.0
0
0.0
36
100.0
0
0.0
1
100.0
0
0.0
3
100.0
0
0.0
1
100.0
0
0.0
0
0.0
43
2.2
1932
97.8
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28
25
234
167
285
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296
318
118
195
14
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1
3
1
0
1975
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Reactivity in Populations at High Risk for HIV-1 Infection
The performance of the VITROS Anti-HIV 1+2 assay was evaluated among 2175 individuals at high risk for HIV-1 infection
prospectively enrolled in California (69.8%; N=1517), Florida (14.6; N=317), New Jersey (14.6%; N=317) and Texas (1.1%;
N=24), and in 249 pregnant women at high risk for HIV infection enrolled in California (49.0%; N=122) and Florida (51.0%;
N=127). Testing results are presented in the following table:
VITROS and Licensed Anti-HIV 1/2 Assay Results in U.S. High Risk Populations (N=2424)
Licensed
Anti-HIV 1/2 Assay
RR
NR
IR
(WB+)

VITROS
Anti-HIV 1+2 Assay
Reactive
NR
(WB+)

Population
Description

Number
Tested

High Risk (U.S.)

2175

2106

69

68 (53)

2116

59 (54)

54

Pregnancy
(High Risk - U.S.)

249

244

5

4 (4)

243

6 (5)

5

Total

2424

2350

74

72 (57)

2359

65 (59)

59

Total WB
Positive

The VITROS Anti-HIV 1+2 assay was reactive in 65 samples; 59 of those were Western blot positive. The licensed assay was
repeatedly reactive in 57 (57/59; 99.61% detection). All of the 57 Western blot positives that were RR in the licensed test were
reactive in the VITROS Anti-HIV 1+2 assay.
The performance of the VITROS Anti-HIV 1+2 assay compared with HIV antibody status in the U.S. high risk populations is
summarized in the following table:
Agreement of the VITROS Anti-HIV 1+2 Assay with HIV Antibody Status in U.S. High Risk Populations
(N=2424)
HIV Antibody Status

VITROS Anti-HIV 1+2
Assay Results

Positive

Negative

Not Determined*

Reactive

59

5**

1

65

Negative

0

2359

0

2359

Total

59

2364

1

2424

Total

*This sample remained HIV status “Not Determined” following VITROS, licensed and supplemental assay testing for
anti-HIV-1 and anti-HIV-2 (EIA, WB, IFA). This sample was considered anti-HIV negative when calculating percent
agreement.
** One sample was initially reactive with the VITROS assay during the clinical study and was retested in duplicate: both
duplicate results were negative. The sample was initially non reactive with the reference assay. HIV-1 Western blot
results are not available for the sample.

The positive percent agreement of the VITROS Anti-HIV 1+2 assay with HIV antibody status in U.S. high risk populations was
100% (59/59; 95% CI = 93.94% to 100%) compared with 96.61% (57/59) for the licensed assay. The negative percent
agreement was 99.75% (2359/2365; 95% CI = 99.45% to 99.91%) in this study compared with 99.37% (2350/2365) for the
licensed assay.
Reactivity in Populations at High Risk for HIV-2 Infection
The performance of the VITROS Anti-HIV 1+2 assay was evaluated among individuals at high risk for HIV-2 infection due to
residence in an HIV-2 endemic area. The 488 subjects in this group were prospectively enrolled in the Ivory Coast. Testing
results are presented in the following table:
VITROS and Licensed Anti-HIV 1/2 Assay Results in Individuals at High Risk for HIV-2 Infection (N=488)

12

Population
Description

Number
Tested

High Risk
(Ivory Coast)

488

Licensed
Anti-HIV 1/2 Assay
NR

IR

RR
(WB+)

453

35

33 (26)
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Reactive
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The VITROS Anti-HIV 1+2 assay was reactive in 31 samples; 26 of these were HIV-1 Western blot positive. The licensed antiHIV 1/2 assay was repeatedly reactive in 33 samples; 26 of these were HIV-1 Western blot positive. All of the 26 HIV-1
positives that were RR on the licensed test were reactive in the VITROS Anti-HIV 1+2 assay. The HIV-1 Western blot positive
samples did not undergo further supplemental testing. Samples with discordant anti-HIV 1/2 EIA results that were negative or
indeterminate by supplemental testing for antibodies to HIV-1 were tested for antibodies to HIV-2 (EIA and IFA). None were
positive for anti-HIV-2.
The performance of the VITROS Anti-HIV 1+2 assay compared with HIV antibody status in the HIV-2 high risk population is
summarized in the following table:
Agreement of the VITROS Anti-HIV 1+2 Assay with HIV Antibody Status in the HIV-2 High Risk Population
(N=488)
HIV Antibody Status

VITROS Anti-HIV 1+2
Assay Results

Positive

Reactive
Negative
Total

Total
Negative

Not Determined*

26

1

4

31

0

452

5

457

26

453

9

488

*These samples remained HIV status “Not Determined” following VITROS, licensed and supplemental assay testing for
anti-HIV-1 and anti-HIV-2 (EIA, WB, IFA). These samples were considered anti-HIV negative when calculating percent
agreement.

The positive percent agreement of the VITROS Anti-HIV 1+2 assay with HIV antibody status in the HIV-2 high risk population
was 100% (26/26; 95% CI = 86.77% to 100%) compared with 100% (26/26) for the licensed assay. The negative percent
agreement was 98.92% (457/462; 95% CI = 97.49% to 99.65%) compared with 98.48% (455/462) for the licensed assay.

Positive and Negative Percent Agreement of the VITROS Anti-HIV 1+2 Assay with HIV Antibody Status by
Study Population
The positive and/or negative percent agreement of the VITROS Anti-HIV 1+2 assay with HIV antibody status in the high risk,
low risk and HIV antibody positive populations tested in this clinical study are summarized in the following table:
Positive and Negative Percent Agreement of the VITROS Anti-HIV 1+2 Assay with HIV Antibody Status by
Study Population (N=5919)
Population

Positive Percent
Agreement

High Risk
(U.S.)*
High Risk
(Ivory Coast)
HIV Positive
(U.S.)**
HIV Positive
(International)
HIV-2 Positive
(Ivory Coast)
Low Risk
(U.S.)***

100%
(59/59)
100%
(26/26)
100%
(1161/1161)
99.48%
(193/194)
100%
(208/208)
100%
(6/6)

95% Exact
Confidence
Intervals
93.94%–100%
86.77%–100%

Negative Percent
Agreement
99.75%
(2359/2365)
98.92%
(457/462)

95% Exact
Confidence
Intervals
99.45%–99.91%
97.49%–99.65%

99.68%–100%
97.16%–99.99%
98.24%–100%
N/A****

99.58%
(1432/1438)

99.09%–99.85%

* Adult (N=2175); pregnant (N=249).
** Adult (N=1121); pediatric (N=40).
*** Pregnant (N=297); labor and delivery (N=49); insurance applicants (N=999); pediatric (N=99).
**** N/A=Not applicable. Confidence intervals calculated on small numbers are not meaningful.
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Seroconversion Panels
Twenty commercially available seroconversion panels were tested. Results for the twenty panels are summarized in the
following table. The table presents the days elapsed from the date of the initial bleed to the last negative sample and first
reactive sample. Data are presented for both assays for each of the seroconversion panels.
Days to Evidence of HIV Infection
Licensed
Anti-HIV 1/2 Assay

VITROS
Anti-HIV 1+2 Assay

Panel ID

−*

+ **

−***

+ ****

PRB904
PRB910
PRB916
PRB923
PRB924
PRB925
PRB926
PRB927
PRB929
PRB931
PRB933
PRB934
PRB935
PRB940
PRB941
PRB944
PRB945
PRB947
PRB952
PRB959

49
14
15
37
26
22
9
0
21
15
0
0
28
7
9
9
7
0
14
7

92
26
30
47
33
44
27
28
25
28
21
7
43
11
18
14
13
9
17
9

49
14
15
37
26
22
9
28
18
15
0
0
28
0
9
9
7
0
10
0

92
26
30
47
33
44
27
33
21
28
21
0
43
7
18
14
13
9
14
7

Difference in Days to
Anti-HIV Reactive Result
Licensed Assay minus VITROS Anti-HIV
1+2 Assay
0
0
0
0
0
0
0
-5
4
0
0
7
0
4
0
0
0
0
3
2

* Post bleed day of last non-reactive result, usually denotes previous bleed from first repeatedly reactive result.
** Post bleed day of first repeatedly reactive result.
*** Post bleed day of last non-reactive result, usually denotes previous bleed from first reactive result.
**** Post bleed day of first reactive result.

The VITROS Anti-HIV 1+2 and licensed anti-HIV 1/2 assays were in agreement for 14 of the 20 panels. The VITROS Anti-HIV
1+2 assay became reactive one bleed (from two to seven days) earlier for five of the twenty panels. The licensed assay
became repeatedly reactive one bleed (five days) earlier for the final panel.
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Genotype Detection
Genotype detection was assessed using the Boston Biomedica, Inc. Worldwide HIV Performance Panel. This panel consists of
25 naturally occurring plasma specimens originating from diverse geographic locations. Twenty three of these specimens have
been characterized to be anti-HIV reactive, while two are anti-HIV nonreactive. The reactive specimens represent HIV Group M
(subtypes A, B, C, D, E, F, and G) Group O, and HIV-2 genotypes. All 23 of the anti-HIV reactive panel members were also
reactive in the VITROS anti-HIV 1+2 assay, while the two anti-HIV nonreactive panel members were negative in the VITROS
Anti-HIV 1+2 assay. Two lots of VITROS Anti-HIV 1+2 Reagent Packs and Calibrators were included in this study.
BBI Worldwide HIV Performance Panel Test Results with VITROS Anti-HIV 1+2
Assay
VITROS Anti-HIV 1+2 Assay
Panel ID Number

Genotype

Result (s/c)

Classification

WWRB302(M)-01

O

9.45

Reactive

WWRB302(M)-02

A

55.3

Reactive

WWRB302(M)-03

G

85.3

Reactive

WWRB302(M)-04

G

56.4

Reactive

WWRB302(M)-05

A

54.6

Reactive

WWRB302(M)-06

G

65.0

Reactive

WWRB302(M)-08

Reactive

G

60.0

WWRB302(M)-09

A

82.6

Reactive

WWRB302(M)-10

NEG

0.14

Negative

WWRB302(M)-11

HIV-2*

26.3

Reactive

WWRB302(M)-12

C

89.4

Reactive

WWRB302(M)-14

D

61.2

Reactive

WWRB302(M)-15

D

59.2

Reactive

WWRB302(M)-16

D

64.1

Reactive

WWRB302(M)-17

D

73.0

Reactive

WWRB302(M)-19

C

55.2

Reactive

WWRB302(M)-21

B'

81.4

Reactive

WWRB302(M)-22

E

72.7

Reactive

WWRB302(M)-24

E

78.4

Reactive

WWRB302(M)-25

HIV-2*

40.6

Reactive

WWRB302(M)-26

B

74.1

Reactive

WWRB302(M)-27

B/D

54.1

Reactive

WWRB302(M)-28

F

79.6

Reactive

WWRB302(M)-29

B

86.7

Reactive

WWRB302(M)-30

NEG

0.10

Negative

* The HIV-2 status of these specimens was determined by serological testing.
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Detection of HIV-1 Group O Specimens
Thirteen confirmed HIV 1 Group O antibody positive samples were tested with the VITROS Anti-HIV 1+2 assay. All 13 samples
gave a reactive result. All samples were confirmed as HIV O reactive using Western Blots developed at the Institut Alfred
Fournier. The results are shown in the following table.
HIV-1 Group O Sample ID

VITROS Anti-HIV 1+2 Assay Result (s/c)

R407/937

25.4

R407/939

23.3

R407/941

5.85

R407/942

27.1

R407/943

10.1

R407/946

2.73

R407/947

4.08

R407/948

11.1

R407/949

26.1

R407/950

5.18

R407/951

8.69

R407/952

19.0

R407/953

36.6

One additional sample from the Worldwide HIV Performance Panel obtained from Boston Biomedica, Inc. (sample
WWRB302(M)-01) was also tested with the VITROS Anti-HIV 1+2 assay, and gave a reactive s/c result of 9.45. Thus, all 14
HIV-1 Group O samples gave reactive results with the VITROS Anti-HIV 1+2 assay.

Potentially Cross-Reacting Sub-groups
A total of 236 patient samples from the following 14 potentially cross-reacting sub-groups were tested in the VITROS
anti-HIV 1+2 assay: HCV infection, HBV infection, HTLV I/II antibody positive, EBV infection, Influenza vaccine recipients,
multiply transfused patients, multiparous females, dialysis patients, hemophilia patients, autoimmune disease patients, high
rheumatoid factor, yeast (Candida) reactive, SOD reactive samples, and cord blood samples from neonates. An additional 15
samples from patients who had not received the Influenza vaccine were tested as a control for the Influenza vaccine recipients
group. In all, 251 patient samples were tested for this study.
In these 251 samples tested, 3 were reactive in the VITROS Anti-HIV 1+2 assay. In the 14 clinical categories, 1 sample from
the hemophilia group was found to give a reactive result in the VITROS Anti-HIV 1+2 assay yielding results just above the
cutoff. This sample yielded negative results with an FDA licensed anti-HIV 1/2 assay. The second reactive sample was from the
pre-Influenza vaccine group, this sample was also reactive with an FDA licensed anti-HIV 1/2 assay. A third sample in the SOD
reactive subgroup tested reactive on initial determination and negative upon repeat testing.
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Summary of VITROS Anti-HIV 1+2 Assay Results with Potentially Cross-Reacting Specimens

Sample Category
HCV Infection

No.
Samples
Tested

No.
Negative

No. Reactive

No.
Confirmed
Positive

16

16

0

0

HTLV I/II Positive

16

16

0

0

EBV Infection

15

15

0

0

Multiparous Females

16

16

0

0

Pre-Influenza Vaccine

15

14

1

0*

Post-Influenza Vaccine

15

15

0

0

Rheumatoid Factor

16

16

0

0

Autoimmune Disease

16

16

0

0

Multiply Transfused Patients

16

16

0

0

HBV Infection

16

16

0

0

Hemophilia

16

15

1

0

Dialysis

16

16

0

0

Yeast Reactive

20

20

0

0

SOD Reactive

22
20

21
20

1
0

0
0

Cord Blood (Neonates)

*Pre-Influenza specimen was tested and found reactive with an FDA licensed anti-HIV 1/2 assay. There was
insufficient sample to perform a Western blot.

Potentially Cross-Reacting Sub-Groups - Microbiological Studies
The potential for bacterial contamination to affect the performance of the VITROS Anti-HIV 1+2 assay was evaluated further by
testing samples spiked with Staphylococcus aureus, Escherichia coli and Pseudomonas aeruginosa. The samples were tested
with and without a spike of anti-HIV 1+2.
Of the samples that were tested none of the anti-HIV 1+2 unspiked (negative) samples were found to be false reactive and
none of the anti-HIV 1+2 spiked samples were observed to be false negative in the VITROS Anti-HIV 1+2 assay.
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Potentially Interfering Substances
The potentially interfering effects of hemoglobin, bilirubin and triolein were evaluated using samples from 30 patients. The
results demonstrate that hemoglobin (up to 500 mg/dL), bilirubin (up to 20 mg/dL) and triolein (up to 3000 mg/dL) cause no
misclassification of results. Samples spiked with anti-HIV-1 and anti-HIV-2 reactive plasma were tested near the cutoff (cutoff
s/c=1.00) and were observed to remain reactive at all levels tested with each potential interferent. Similarly, no interference
was observed in samples not spiked with anti-HIV-1 and anti-HIV-2 reactive plasma, with results remaining below 1.00 s/c.
HIV-1
Test Substance
Hemoglobin

Sample
Maximum Level Tested
HIV-1 Spiked
500 mg/dL
sample
Negative
500 mg/dL
sample

Mean Result at 0 Interferent
Level
s/c
Classification
1.11
Reactive

Mean Result at Maximum
Interferent Level
s/c
Classification
1.16
Reactive

0.06

Negative

0.09

Negative

20 mg/dL

1.53

Reactive

1.51

Reactive

Bilirubin

HIV-1 Spiked
sample
Negative
sample

20 mg/dL

0.08

Negative

0.08

Negative

HIV-1 Spiked
sample
Negative
sample

3000 mg/dL

1.34

Reactive

1.36

Reactive

Triolein

3000 mg/dL

0.06

Negative

0.06

Negative

HIV-2
Test Substance
Hemoglobin

Sample
Maximum Level Tested
HIV-2 Spiked
500 mg/dL
sample
Negative
500 mg/dL
sample

Mean Result at 0 Interferent
Level
s/c
Result
1.21
Reactive

Mean Result at Maximum
Interferent Level
s/c
Result
1.29
Reactive

0.06

Negative

0.09

Negative

HIV-2 Spiked
sample
Negative
sample

20 mg/dL

1.39

Reactive

1.40

Reactive

Bilirubin

20 mg/dL

0.17

Negative

0.18

Negative

HIV-2 Spiked
sample
Negative
sample

3000 mg/dL

1.55

Reactive

1.55

Reactive

Triolein

3000 mg/dL

0.06

Negative

0.06

Negative

A total of 60 samples was tested from the following subsets: patients with Cholesterol <200 mg/dL, patients with Cholesterol
>300 mg/dL, patients with Total Protein between 6 and 8 g/dL, patients with Total Protein >9 g/dL, normal patient samples
(assumed normal IgG concentration) and patient samples spiked with Human IgG to achieve a concentration of >2620 mg/dL.
Samples for Cholesterol and Total Protein testing were naturally occurring. Samples for IgG testing were normal patient
samples that were spiked with a purified IgG preparation to achieve a level above the normal range.
All samples in each subset were spiked with anti-HIV-1 or anti-HIV-2 reactive plasma to evaluate performance with positive
samples. All samples in each subset were also tested after being spiked with negative plasma to evaluate performance with
negative samples.
All samples spiked with anti-HIV-1 or anti-HIV-2 reactive plasma yielded reactive results. Among samples spiked with negative
plasma 47 of 60 yielded negative results. A total of 13 samples, all in the high total protein group, yielded reactive results.
Twelve of 13 reactive samples also tested reactive with an FDA licensed method.
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Patient samples spiked with cholesterol up to 415 mg/dL or IgG up to 2620 mg/dL do not interfere with the clinical interpretation
of results.

Sample Category
Cholesterol <200 mg/dL

No.
Samples
Tested

No.
Negative

VITROS
Anti-HIV 1+2
Assay
Reactive

No. Reactive
in FDA
Licensed
Assay

10

10

0

0

Cholesterol >300 mg/dL*

10

10

0

0

Total Protein between 6 and 8 g/dL

10

10

0

0

Total Protein >9 g/dL

20

7

13

12

Serum spiked with Human IgG**

10

10

0

0

*Maximum cholesterol level in the tested sample was 415 mg/dL.
**Maximum IgG concentration was 2620 mg/dL.

A total of 22 additional samples were tested from patients with Total Protein >9 g/dL. Samples were tested to determine if the
presence of high total protein would cause negative samples to yield reactive assay results.
A total of 21 of the 22 samples yielded negative results with the VITROS Anti-HIV 1+2 assay. A single sample yielded reactive
results with the VITROS Anti-HIV 1+2 assay. This sample was determined to be reactive in an FDA licensed assay and
confirmed HIV antibody positive by Western blot.
Patient samples containing protein >9 g/dL do not consistently interfere with the clinical interpretation of results.
Summary of VITROS anti-HIV 1+2 Data from Potentially Interfering Sample Conditions

Sample Category

No.
Samples
Tested

No.
Negative

VITROS
Anti-HIV 1+2
Assay
Reactive

Total Protein >9 g/dL

22

21

1

No.
Reactive in
FDA
Licensed
Assay

No.
Confirmed HIV
Antibody Positive
in Western Blot

1

1

Precision
Precision was evaluated on a different VITROS ECi/ECiQ Immunodiagnostic System at three external sites, using one reagent
pack and calibrator kit lot. At least two replicates each of a four member panel were assayed on a single occasion per day on
20 different days. The data shown in the table were rounded following all calculations.

Clinical
Site
Site 1

Site 2

Site 3

Mean VITROS
Anti-HIV 1+2 Assay
Results (s/c)
0.07
6.06
4.12
1.32
0.08
6.66
4.39
1.39
0.07
6.22
4.42
1.34

Negative
HIV-1
HIV-2
HIV-1
Negative
HIV-1
HIV-2
HIV-1
Negative
HIV-1
HIV-2
HIV-1

Repeatability*
S.D.
C.V.(%)
0.007
9.9
0.071
1.2
0.046
1.1
0.023
1.8
0.006
7.6
0.169
2.5
0.060
1.4
0.045
3.2
0.003
4.4
0.085
1.4
0.033
0.7
0.028
2.1

Between Day**
S.D.
C.V.(%)
0.005
6.9
0.172
2.8
0.163
3.9
0.046
3.5
0.003
4.3
0.163
2.5
0.100
2.3
0.035
2.5
0.004
5.6
0.131
2.1
0.158
3.6
0.034
2.5

Total***
S.D.
C.V.(%)
0.008
12.1
0.186
3.1
0.169
4.1
0.052
4.0
0.007
8.7
0.235
3.5
0.117
2.7
0.057
4.1
0.005
7.1
0.156
2.5
0.162
3.7
0.044
3.3

No. of
Obs.

No. of
Days

40
40
40
40
40
40
40
40
40
40
40
40

20
20
20
20
20
20
20
20
20
20
20
20

* Repeatability: Variability of the assay performance from replicate to replicate.
** Between Day: Variability of the assay performance from day to day.
*** Total: Variability of the assay combining the effects of repeatability and between day.

Precision was further evaluated incorporating between site and between lot variation. The study was performed at three
external sites using three reagent lots. At least three replicates each of a four member panel were assayed on a single
occasion per day on six different days. The between site, between lot, and total precision estimates CV (%) were derived from
a variance component analysis. The data shown in the table were rounded following all calculations.
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Mean VITROS
Anti-HIV 1+2 Assay
Results (s/c)
0.10
1.09
1.34
3.76

Negative
HIV-2
HIV-1
HIV-1

Between Site*
S.D.
0.004
0.000
0.000
0.049

C.V. (%)
3.9
0.0
0.0
1.3

Between Lot**
C.V.
S.D.
(%)
0.031
30.0
0.152
14.0
0.017
1.3
0.210
5.6

Total***
S.D.
0.034
0.164
0.070
0.275

C.V. (%)
32.0
15.0
5.2
7.3

No. of
Obs.
162
162
162
162

* Between Site: Variability of the assay performance from site to site.
** Between Lot: Variability of the assay performance from lot to lot calculated using data across all sites.
*** Total: Variability of the assay incorporating factors of site, lot and day.
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Spelled out WB as Western blot
Changed instances of Western Blot to Western blot
Changed instances of compared to to compared with
Moved table from p. 11 to p. 8 and modified text as directed
Merged cord blood data with cross-reacting subgroups table
Requested edits.See yellow highlight text for changes or
additions. See change bars for location of deletions.
st
Page 1, Summary and Explanation – 1 paragraph, last
sentence:add hyphen to cross reactivity
Page 3, Reagents – Capitalize Assay Reagent, Conjugate
Reagent, Reagent Packs, and Reagent Supply
Page 3, Handling and Storage Conditions- add hyphen to
cross contaminating
Page 4, Sample Dilution – Remove “Anti-HIV 1+2 results (s/c)
≥1.00 should be reported as Reactive.” Warning statement
edited to “Automatic dilution is not available for this assay on
the VITROS Immunodiagnostic System.”
Page 4, Calibration – capitalize Calibrator , Reagent Pack, last
sentence in When to Calibrate should be a bullet.
Page 5, Interpretation of Results and Expected Results, “To
paragraph before table add” A duplicate result labeled with
"Retest?" does not require further testing using the VITROS
Anti-HIV 1+2 assay. A result labeled with "Reactive" requires
supplemental testing.” Move section to page 6 after
Interpretation of Results table
Page 6 Testing Algorithm “If 1 or both” reversed in boxes third
nd
level down. In table 2 row, Interpretation column same
change was made.
Page 6, Interpretation of Results-first sentence remove “upon
completion of all testing steps required in the testing
th
algorithm.” Remove 4 paragraph beginning “Results obtained
with the VITROS Anti-HIV 1+2 assay may…….”
nd
Page 6, 7,Limitations of Procedure add 2 bullet “This test has
not been validated for use with specimens from individuals less
than 2 years of age.” Add third bullet “Samples with Total
Protein . 9 g/dL…”
st
Page 7 Other Limitations Add 1 bullet “A person who has
antibodies…”
Page 7, Move Expected Results to top of page 11 and change
title to Demographics of Seroreactivity Study in High Risk
Populations.
Page 7, Remove last bullet of “Limitations of the Procedure”
st
Page 8, Performance Characteristics table, 1 column title
added “Licensed”
Page 9 Specificity in Individuals at Low Risk for HIV Infections,
st
th
1 sentence after table edited. 5 paragraph added “in this
study”
Page 10, “subjects” changed to”individuals” 5 places, add “in
this study” 2 places, add 95% to CI in 2 places
Page 11 Reactivity in Populations at High Risk for HIV-1
nd
Infections, 2 paragraph, add “reactive in 65 samples; 59 of
those were WB positive” and “All of the 57 WB positives that
were RR in the licensed test were reactive in the VITROS Antird
HIV 1+2 Assay.” 3 paragraph add 95% 2 places for CI and “in
this study”
Page 12, 1str paragraph added “was reactive in 31 samples;
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26 of these were HIV-1 WB positive” and “was repeatedly
reactive in 33 samples; 26 of these were HIV-1 WB positive.
All of the 26 HIV-1 positives that were RR on the licensed test
rd
were reactive in the VITROS Anti-HIV 1+2 Assay.” 3
paragraph added 95% 2 places.
st
Page 13, 1 paragraph, last sentence changed “is” to “are”
Page 15, Potentially Cross-Reacting Sub-groups change
“HTLV 1+2” to “HTLV I+II” and change FDA “approved
method” to FDA “llicensed anti-HIV 1/2 assay”
rd
Page 16 change “HTLV 1+2” to “HTLV I/II” in table, last row, 3
column change 22 to 21
Page 16 Potentially Cross-Reacting Sub-groupsst
Microbiological Studies, beginning of 1 sentence changed
from “The specificity …” to “The potential for bacterial
conramination to affect the performance……..”. Change “an
additional spike” to “a spike”
Page 17, last sentence change “approved” to “licensed”
rd
Page 18, 3 paragraph changed “FDA approved” to “FDA
licensed”
Quality Control, Procedure Recommendations: Change
second sentence in 1st bullet from “The recommendation is to
run a negative control and a positive control close to the antiHIV 1+2 decision point (signal/cutoff [s/c] ≥1.00).” to “The
recommendation is to run a positive control close to the antiHIV 1+2 decision point (the cutoff) and a negative control.”
Also removed the following last sentence in first bullet:“ The
VITROS anti-HIV 1+2 negative control is targeted to yield a
result ≤0.2 s/c, the VITROS anti-HIV 1+2 positive controls are
targeted to yield a result of approximately 6.0 s/c.”
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FOR INFORMATION USE ONLY.
Not to be used for performing the assay,
refer to the insert accompanying kit.

Uni-Gold™ Recombigen® HIV
Read this package insert completely before using the product. Follow the
directions carefully. Not doing so may result in incorrect test results.
Before performing testing, all operators MUST read and become familiar with
Universal Precautions for Prevention of Transmission of Human immunodeficiency
Virus, Hepatitis B Virus and Other Blood-Borne Pathogens in Health-Care Settings

CLIA COMPLEXITY;
WAIVED FOR WHOLE BLOOD
FINGERSTICK AND VENIPUNCTURE SAMPLES
MODERATE COMPLEXITY FOR
SERUM AND PLASMA SAMPLES
NAME AND INTENDED USE
Uni-Gold™ Recombigen® HIV is a single use rapid immunoassay, for the
qualitative detection of antibodies to HIV-1 in serum, plasma and whole blood
(venipuncture and fingerstick). Uni-Gold™ Recombigen® HIV is intended for
use in point of care settings as an aid in diagnosis of infection with HIV-1.
This test is suitable for use in appropriate multi-test algorithms designed for the
statistical validation of rapid HIV test results.

RESTRICTIONS
•

•

•

•

Sale of Uni-Gold™ Recombigen® HIV is limited to clinical laboratories
• that have an adequate quality assurance program, including planned
systematic activities to provide adequate confidence that requirements for
quality will be met
• where there is assurance that operators will receive and use the
instructional materials.
Uni-Gold™ Recombigen® HIV is approved for use only by an agent of a
clinical laboratory.
The test subjects must receive the "Subject Information Leaflet" prior to
specimen collection, and appropriate information when test results are
provided.
Uni-Gold™ Recombigen® HIV is not approved for use to screen donors of
blood, plasma, cells or tissues
1
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SUMMARY
HIV-1 is one of the causes of AIDS (Acquired Immunodeficiency Syndrome).
AIDS is the end stage of a drawn out process in which the immune system of an
infected person and its ability to control infections or malignant proliferative
disorders are progressively destroyed (1). HIV is mainly transmitted by
unprotected sexual intercourse or from mother to child (1). Most frequently, HIV
infection is diagnosed by tests that assess whether an individual’s immune
system has produced an HIV-specific immune response (antibodies to HIV) (1).
In the USA the standard laboratory test algorithm (set of different tests) may take
48 hours to one week before results may be made available. This algorithm
consists of screening with an enzyme immunoassay (EIA) followed by
confirmation by Western Blot (WB) or immuno-fluorescent (IFA) methods.
During the last 20 years, HIV infection and severe HIV-related diseases (e.g.,
AIDS) have become a leading cause of illness and death in the United States.
Approximately 800,000-900,000 persons in the United States are infected with
HIV and approximately 275,000 of these persons might not know they are
infected (2).
Approximately 25 million persons each year in the United States are tested for
HIV. Publicly funded counseling and testing programs conduct approximately
2.5 million of these tests each year. In 1995, 25% of these individuals testing
HIV positive and 33% of persons testing HIV negative at publicly funded clinics
did not return for their test results. Rapid tests to detect HIV antibody can be
performed within 20 minutes, enabling health-care providers to supply definitive
negative and preliminary positive results to patients at the time of testing,
potentially increasing the overall effectiveness of counseling and testing
programs. In comparison, results from enzyme immunoassays (EIAs) currently
used for HIV screening often are not available for 1-2 weeks (3). Using rapid
tests, during 1995, a total of 697,495 more persons would have learned their HIV
status (3).
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Many advances have been made in HIV/AIDS prevention and treatment, including
the development of effective antiretroviral therapies that have reduced HIVrelated illness and death. Early knowledge of HIV infection is now recognized as
a critical component in controlling the spread of HIV infection (2). Rapid HIV
testing allows clients to receive results the same day in a single visit, which is
useful in urgent medical circumstances and settings where clients tend not to
return for HIV test results (e.g., some STD clinics) (2). Advances in these areas
have resulted in revised recommendations for HIV screening of pregnant women
(4,5), treating opportunistic infections and other sexually transmitted and bloodborne diseases and managing occupational and non-occupational exposures and
prophylaxis (6,7).

PRINCIPLES OF THE PROCEDURE
Uni-Gold™ Recombigen® HIV was designed as a rapid immunoassay and is
intended to detect antibodies to HIV-1 in human serum, plasma and whole blood
(venipuncture and fingerstick).
Uni-Gold™ Recombigen® HIV uses proteins representing regions of the HIV
virus. If antibodies to HIV-1 are present in the sample, they combine with these
proteins and a color reagent and this complex binds to the proteins in the test
forming a visible pink/red band in the test region of the device adjacent to the
word ‘Test’.
The control line should always appear as a visible pink/red band in the control
region of the device to indicate that the test device is functioning correctly. A
reactive result is indicated by a pink/red band in the test region of the device. A
non-reactive result occurs in the absence of detectable levels of antibodies to
HIV-1 in the specimen; consequently no visually detectable band develops in the
test region of the device.
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MATERIALS PROVIDED

Each kit contains:
a) 20 Test Devices
(individually pouched)
b) Wash solution 5.0 ml
c) 20 Disposable Pipettes for use with serum, plasma or venipuncture whole
blood. To be used also with Controls (Catalog number 1206530)
d) 20 Disposable Fingerstick Sample Collection and Transfer Pipettes for use
with fingerstick whole blood
e) 20 Subject Information Leaflets
f) 1 Package Insert

Materials required and available as an accessory to the kit
Uni-Gold™ Recombigen® HIV Kit Controls. Catalog number 1206530.
Each pack of Kit Controls contains Positive Control, 1 vial (red cap), (0.5ml) and
Negative Control, 1 vial (black cap) (0.5ml) and a package insert.
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MATERIALS REQUIRED BUT NOT PROVIDED.
Timer or stopwatch
Blood collection devices, for testing of venipuncture whole blood, serum or
plasma
Biohazard disposal container
Disposable gloves
For Fingerstick samples the following additional material are required.
●
●
●

Adhesive bandages
Lancet capable of producing a 50µl droplet
Sterile wipes and sterile gauze pads

WARNINGS
For in vitro diagnostic use
Read the package insert completely before use. It is very important that
the correct procedure is followed. Not adding the patient sample may
lead to a false negative result (i.e. a missed positive).
1. Read the package insert completely before using the product. The
instructions must be followed carefully as not doing so may result in
inaccurate results.
2. Before performing testing all operators must read and become familiar
with the Universal Precautions for Prevention of Transmission of Human
Immunodeficiency Virus, Hepatitis B Virus and other Blood-Borne
Pathogens in Health-Care settings (8).
3. The FDA has approved this kit for use with serum, plasma and whole
blood (venipuncture and fingerstick) specimens. Use of the kit with
specimens other than those specifically approved for use with this device
may result in inaccurate test results.
4. This test kit is CLIA-waived for use only with fingerstick whole blood and
venipuncture whole blood samples.
5. Uni-Gold™ Recombigen® HIV is for diagnostic use only and is not to be
used for screening donors of blood, plasma, cells or tissues.
6. Perform test at room temperature (15 – 27°C / 59.0 – 80.6˚F).
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PRECAUTIONS
Safety Precautions
1. Standard precautions for handling infectious agents should be observed
when using this kit.
2. Wear standard protective clothing such as a lab coat and disposable gloves
when handling specimens and assay reagents in accordance with local
regulations.
3. Wash hands thoroughly after use.
4. In the case of Wash Solution contact with eyes, rinse immediately with
plenty of water and seek medical advice.
Appropriate biosafety practices should be followed when handling specimens
and reagents. These precautions include, but are not limited to, the following:
1. Do not smoke, eat, drink, apply cosmetics or handle contact lenses in areas
where specimens are handled.
2. Dispose of all specimens, used devices and pipettes as though they are
capable of transmitting infection. The preferred methods of disposal are by
autoclaving at 121°C for a minimum of 60 minutes or by incineration.
Disposable materials may be incinerated. Liquid waste may be mixed with
appropriate chemical disinfectants. A solution of 10% bleach is
recommended. Allow 60 minutes for effective decontamination. NOTE: Do
not autoclave solutions containing bleach. For additional information on
biosafety refer to "Universal Precautions for Prevention of Transmission of
Human Immunodefeciency Virus, Hepatitis B virus and Other Blood-Borne
Pathogens in Health Care Settings”(8).
3.
4.
5.
6.

When disposing of wash buffer, avoid contact with acid to prevent liberation
of a toxic gas.
All spills should be wiped thoroughly using a suitable disinfectant such as a
solution of 10% bleach.
Use a separate disposable pipette and device for each specimen tested.
Do not pipette by mouth.

Handling Precautions
1. Do not use any device if the pouches have been perforated.
2. Each device is for single use only.
3. Do not mix reagents from different kit lots.
4. Do not use the kit past the expiration date (this date is printed on the box).
5. Adequate lighting is required to read the test results.
6. Read results 10 minutes following the addition of Wash Solution. Do not
read results more than 12 minutes following the addition of Wash Solution.
7. Lancets should be placed in a puncture resistant container prior to disposal.
6
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STORAGE INSTRUCTIONS
Uni-Gold™ Recombigen® HIV device and Wash Solution should be stored
between 2-27°C / 35.6 – 80.6˚F.
Kit components are stable until expiration date when stored as directed.
If stored refrigerated, ensure that the pouched device is brought to room
temperature (15°C – 27°C / 59.0 – 80.6˚F before opening).
Do not use beyond expiration date.
Do not freeze the kit.
Store the separately supplied Uni-Gold™ Recombigen® HIV Kit Controls at 2-8oC/
35.6-46.4°F.

SPECIMEN COLLECTION AND STORAGE
For venipuncture whole blood and plasma: EDTA, acid citrate dextran (ACD)
or heparin should be used as the anticoagulant. Other anticoagulants have not
been tested and may give incorrect results.
Whole blood collected by fingerstick;
Whole blood samples collected by fingerstick should be used on the Uni-Gold™
Recombigen® HIV immediately after collection.
Whole blood collected by venipuncture;
Using standard phlebotomy procedures, collect a venipuncture whole blood
specimen using a blood collection tube containing either EDTA, acid citrate
dextran (ACD) or heparin. Other anticoagulants have not been tested and may
give incorrect results.
It is recommended that specimens should be tested immediately but can be
tested within 8 hours of collection if stored at ambient temperature (15°C- 27°C
/ 59.0 – 80.6˚F). If specimens are not to be tested within 8 hours of collection,
a plasma sample should be generated and stored at 2-8°C / 35.6 – 46.4˚F for up
to five (5) days to allow testing. For long term storage plasma specimens should
be frozen at -20°C or below. Grossly hemolysed or lipemic samples should not
be used. Avoid multiple freeze thaw cycles. (note; Plasma may only be tested
in laboratories certified to run moderate complexity tests).
Serum and Plasma (note; Serum and Plasma may only be tested in
laboratories certified to run moderate complexity tests)
Using standard phlebotomy procedures, collect a venipuncture whole blood
specimen using a blood collection tube. If collecting plasma use a blood
collection tube containing either EDTA, acid citrate dextran (ACD) or heparin.
7
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Other anticoagulants have not been tested and may give incorrect results.
Centrifuge the tube of blood (1000-1300 x g, for approximately 5 minutes, no
refrigeration required) to separate the cells from the plasma. Carefully uncap the
tube by gently rocking the stopper towards you so that it vents away from you.
Specimens may be tested immediately upon receipt or stored at 2-8°C / 35.6 –
46.4˚F for up to five (5) days to allow testing. Specimens should be stored at
-20°C or below if storage is necessary for more than five (5) days. Grossly
hemolysed or lipemic samples should not be used. Avoid multiple freeze thaw
cycles.

TEST PROCEDURE AND INTERPRETATION FOR CLIA WAIVED
AND CLIA MODERATE SETTINGS
Test Procedure For Fingerstick Whole Blood
1. Ensure that the Subject Information Leaflet has been given to the subject.

8

2.

Allow the kit (unopened devices and Wash Solution) to reach room
temperature (15 – 27°C / 59.0 – 80.6˚F) (at least 20 minutes) if previously
stored in the refrigerator. Once at room temperature remove the required
number of Uni-Gold™ Recombigen® HIV devices from their pouches.
PERFORM ONLY ONE TEST AT A TIME.

3.

Lay the device on a clean flat surface.

4.

Label the device with the appropriate patient information / ID.

5.

Sample collection and addition to device;
●

Using an antiseptic wipe, clean the finger of the person being tested.
Allow the finger to dry thoroughly or wipe dry with a sterile gauze pad.

●

Using a sterile lancet capable of producing a 50µl blood let, puncture the
skin just off the centre of the finger pad. Hold the finger downward.
Apply gentle pressure beside the point of the puncture. Avoid squeezing
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the finger to make it bleed. Wipe away the first drop of blood with a
sterile gauze pad. Allow a new drop of blood to form. If blood flow is
inadequate the subject’s finger may have to be gently massaged at the
finger base to produce a droplet of sufficient volume. Avoid ‘milking’ the
finger.

●

Collect the blood into the fingerstick sample transfer pipette provided
following the procedure and figure presented below.

a.

Hold the Pipette bulb gently in a horizontal position to the
sample to be collected. This is important, as the specimen
may not be adequately drawn in the pipette if the Pipette
is held in a vertical position.
b.

Place the tip of the Pipette into the sample, taking care
not to squeeze the bulb. Maintain this position until the
flow of sample into the Pipette has stopped. The sample
should fill to the mark on the Pipette, (Figure 1). If
sample is not collected to the mark, the Pipette should
be safely discarded and another specimen should be
collected from another finger by repeating the sample
collection process. The sample should be used
immediately.

9
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c.

Squeeze the bulb until the sample is
fully discharged into the Uni-Gold™
Recombigen® HIV sample port.
Should the sample not fully discharge,
cover the small opening at the mark on
the Pipette with a gloved finger. Then
squeeze the bulb until the sample is
fully discharged. Allow the sample to
absorb into the paper in the sample port. Ensure air bubbles are not
introduced into the sample port.

d.

Dispose the Pipette in biohazard waste.

6.

Holding the dropper bottle of Wash
Solution in a vertical position, add
four (4) drops of Wash Solution to
the Sample Port.

7.

Set the timer for 10 minutes and
start timing the test.

8.

Read test results after 10 minutes
but not more than 12 minutes
incubation time.

9.

Refer to the Test Results and
Interpretation of Whole Blood Samples
below. Note there is a different
interpretation for Whole Blood Samples
from that for Plasma or Serum
Samples.

10. If testing whole blood check for full red color in sample port. The sample
port must contain red color for test to be valid. A red/pink line must appear
adjacent to the word control. A red/pink line may appear adjacent to the word
test. If no red color is seen in the sample port repeat test with fresh device.

Test Procedure Venipuncture Whole Blood
1. Ensure that the Subject Information Leaflet has been given to the subject.
2.

10

Allow the kit (unopened devices and
wash solution) to reach room
temperature (15 – 27°C / 59.0 –
80.6˚F) (at least 20 minutes) if
previously stored in the refrigerator.
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Once at room temperature remove the required number of Uni-Gold™
Recombigen® HIV devices from their pouches. Perform no more than 10
tests at one time.
3.

Lay the devices on a clean flat surface.

4.

Label each device with the appropriate patient information / ID.

5.

Draw up adequate sample to the first gradation on the pipette using one of
the disposable pipettes included in the kit. Use only the pipette included in
the kit and do not reuse.

6.

Holding the pipette vertically over the sample port, add one (1) free falling
drop of sample carefully. Do not add the full volume contained within the
pipette.
Allow the sample to absorb into the paper in the
sample port. Ensure air bubbles are not
introduced into the sample port. Discard the
pipette in a biohazard waste container.

7.

Holding the dropper bottle of Wash Solution in a
vertical position, add four (4) drops of Wash
Solution to the Sample Port.

8.

Set the timer for 10 minutes and start timing
the test.

9.

Read test results after 10 minutes but not
more than 12 minutes incubation time.

10. Refer to the Test Results and Interpretation of
Whole Blood Samples below. Note there is a
different interpretation for Whole Blood
Samples from that for Plasma or Serum
Samples.
11. If testing whole blood check for full red color
in sample port. The sample port must contain
red color for test to be valid. A red/pink line
must appear adjacent to the word control. A
red/pink line may appear adjacent to the word
test. If no red color is seen in the sample port
repeat test with fresh device.

11
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INTERPRETATION FOR

Invalid Results

FOR A TEST TO BE VALID A CONTROL LINE MUST BE PRESENT AND THE SAMPLE PORT MUST

REPORT AS
INVALID

REPORT AS
INVALID

REPORT AS
INVALID

REPORT AS
INVALID

Test line present
No control line present
Full red color at Sample Port

No test line present
No control line present
Full red color at Sample Port

No test line present
Control line present
No red color at Sample Port

No test line present
Control line present
Not full red color at Sample Port

No line appears in the device
window adjacent to word
"Control" whether or not a
line appears in the device
window adjacent to word
"Test".

No line appears in the device
window adjacent to word
"Control" whether or not a
line appears in the device
window adjacent to word
"Test".

Red color is not seen in the
Sample Port.

Red color is not seen in full
sample well. White of
sample pad remains.

The test should be repeated
in duplicate with fresh
devices.

The test should be repeated
in duplicate with fresh
devices.

The test should be repeated
in duplicate with fresh
devices.

TRINITY BIOTECH PLC
IDA Business Park Bray Co. Wicklow Ireland
Phone: 353-1-276 9800 Fax: 353-1-276 9888
E-mail: hiv@trinitybiotech.com www.trinitybiotech.com
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WHOLE BLOOD SAMPLE

Valid Results

CONTAIN FULL RED COLOR

REPORT AS
INVALID

REPORT AS

REPORT AS

PRELIMINARY POSITIVE

NEGATIVE

Test line present
Control line present
No red color at Sample Port

Test line present
Control line present
Full red color at Sample Port

No test line present
Control line present
Full red color at Sample Port

Red color is not seen in the
Sample Port.

Reactive Test Result
A line of any intensity appears
in the device window adjacent
to word "Test" AND a second
line of any intensity appears
adjacent to word "Control" AND
a full red color appears in the
Sample Port.
This indicates a Reactive result
that is interpreted as
Preliminary Positive for HIV-1
antibodies.

Non-Reactive Test Result
A line of any intensity appears
in the device window adjacent
to word "Control" AND a full red
color appears in the Sample
Port, but no line appears in the
device window adjacent to
"Test".
This indicates a Non-Reactive
result that is interpreted as
Negative for HIV-1 antibodies.

The test should be repeated in
duplicate with fresh devices.
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TEST PROCEDURE SERUM, PLASMA AND CONTROLS;
SERUM AND PLASMA SUITABLE FOR CLIA MODERATE SETTING
ONLY
Test Procedure
1. Ensure that the Subject Information Leaflet has been given to the
subject.
2.

Allow the kit (unopened devices and wash solution) to reach room
temperature (15 – 27°C / 59.0 – 80.6˚F) (at least 20 minutes) if
previously stored in the refrigerator. Once at room temperature
remove the required number of Uni-Gold™ Recombigen® HIV
devices from their pouches. Perform no more than 10 tests at one
time.

3.

Lay the devices on a clean flat surface.

4.

Label each device with the appropriate patient information / ID.

5.

Draw up adequate sample to the first gradation on the Pipette
using one of the disposable pipettes included in the kit. Use only
the Disposable Pipette included in the kit and do not reuse. If Kit
Controls are being run, these must be used as described in the
package insert provided with the Kit Controls.

6.

Holding the Disposable Pipette vertically over
the sample port, add one (1) free falling drop
of sample carefully. Do not add the full volume
contained within the Disposable Pipette
Allow the sample to absorb into the paper in
the sample port. Ensure air bubbles are not
introduced into the sample port. Discard the
Disposable Pipette in a biohazard waste
container.

7.

Holding the dropper bottle of Wash Solution in
a vertical position, add four (4) drops of Wash
Solution to the Sample Port

8.

Set the timer for 10 minutes and start timing
the test.

9.

Read test results after 10 minutes but not more than 12
minutes incubation time.

10. Refer to the interpretation guide for serum and plasma.
A red/pink line must appear adjacent to the word
control. A red/pink line may appear adjacent to the word
test.

14
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INTERPRETATION FOR SERUM PLASMA SAMPLE
SERUM AND PLASMA SAMPLES SUITABLE FOR CLIA MODERATE
SETTING ONLY
TEST RESULTS AND INTERPRETATION OF RESULTS
Reactive Test Result
A line of any intensity appears in the device window adjacent to
word "Test" and a second line of any intensity appears adjacent to
word "Control".
This indicates a Reactive result that is interpreted as Preliminary
Positive for HIV-1 antibodies.
Non-Reactive Test Result
A line of any intensity appears in the device window adjacent to
word "Control", but no line appears in the device window adjacent
to "Test".
This indicates a Non-Reactive result that is interpreted as Negative
for HIV-1 antibodies.
Invalid Result
No line appears in the device window adjacent to
word "Control" whether or not a line appears in the
device window adjacent to word "Test". This is an
Invalid result that cannot be interpreted.

or

The test should be repeated in duplicate with fresh
devices.
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QUALITY CONTROL
Built-In Control Features;
The Uni-Gold™ Recombigen® HIV test has a built in procedural control that
demonstrates assay validity. A red / pink line appearing adjacent to the word
‘control’ indicates that the test is running correctly.
In addition, when using whole blood samples, there must be a red color in the
sample port to validate the addition of the sample. The control line will appear
on all valid tests, whether or not the sample is Reactive or Non-Reactive (refer to
the test results and interpretation sections).
External Quality Control;
Uni-Gold™ Recombigen® HIV Kit Controls (Product Code: 1206530) are
available separately for use only with the Uni-Gold™ Recombigen® HIV test. The
Kit Controls are used to verify your ability to perform the test and interpret the
test result. The Positive Control will produce a Reactive test result and has been
manufactured to produce a very faint Test line. The Negative Control will produce
a Non-Reactive test result (refer to the test results and interpretation section).
Note that a red color at the sample port will not be seen if using the Uni-Gold™
Recombigen® HIV kit controls (Product Code: 1206530).
Run the Kit Controls under the following circumstances:
●
●
●
●

●

●

All new operators performing testing on patient specimens
Each new kit lot
Whenever a new shipment of test kits is received
If the temperature of the test kit storage area falls outside of 2-27°C / 35.6 –
80.6˚F
If the temperature of the testing area falls outside of 15 – 27°C / 59.0 –
80.6˚F
At periodic intervals as specified in your Quality Assurance program

The Kit Controls must give the expected reactive or non-reactive results,
otherwise the test results are not valid. Refer to the Uni-Gold™ Recombigen®
HIV Kit Control package insert for instructions on the use of these reagents. It is
the responsibility of each laboratory using the Uni-Gold™ Recombigen® HIV test
to establish an adequate quality assurance program to assure the performance
of the device under its specific locations and conditions of use. Contact Trinity
Biotech Customer Service if the Kit Controls do not produce the expected results.

16
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LIMITATIONS
1.
2.

3.

4.
5.

6.
7.

8.

Uni-Gold™ Recombigen® HIV must be used in accordance with the
instructions in this package insert to obtain an accurate result.
Uni-Gold™ Recombigen® HIV is designed to detect antibodies to HIV-1 in
undiluted whole blood (venipuncture and fingerstick) serum, and plasma.
For venipuncture whole blood and plasma, EDTA, acid citrate dextran (ACD)
or heparin should be used as the anticoagulant. Other anticoagulants have
not been tested and may give incorrect results. Other body fluids may not
give accurate results and must not be used.
Immunosuppressed or immunocompromised individuals infected with HIV1 may not produce antibodies to the virus. Testing with any kit designed to
detect antibodies may give negative results in this incidence and would not
be a reliable test method for such patients.
The intensity of a line at the "Test" region is not an indication of the level of
antibody in the specimen.
A Reactive result by Uni-GoldTM Recombigen® HIV suggests the presence of
anti-HIV-1 antibodies in the specimen. Uni-GoldTM Recombigen® HIV is
intended as an aid in the diagnosis of infection with HIV-1. AIDS and AIDSrelated conditions are clinical symptoms and their diagnosis can only be
established clinically.
Reading test results earlier than 10 minutes or later than 12 minutes may
give incorrect results.
A Non-Reactive result with Uni-GoldTM Recombigen® HIV does not exclude
the possibility of infection with HIV. A false negative result may occur in the
following circumstances:
● Recent infection.
Antibody response to a recent exposure may take
several months to reach detectable levels.
● The test procedure has not been correctly followed.
● Antibodies to a variant strain of HIV-1 in the patient that do not react with
specific antigens utilized in the assay configuration.
● Improper specimen handling.
● Failure to add sample.
A person who has antibodies to HIV-1 is presumed to be infected with the
virus, except that 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.
Clinical correlation is indicated with appropriate counseling, medical
evaluation and possibly additional testing to decide whether a diagnosis of
HIV infection is accurate.
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PERFORMANCE CHARACTERISTICS
SENSITIVITY
The sensitivity of Uni-GoldTM Recombigen® HIV was evaluated testing fresh
serum, plasma and whole blood (venipuncture) samples. A total of 1032 HIV-1
positive samples were run on Uni-GoldTM Recombigen® HIV. 1000 of these were
collected from individuals known to be HIV-1 sero-positive, and previously
confirmed as positive by western blot.
A further 32 samples were collected from individuals from high risk populations
of unknown HIV serostatus who were subsequently found to be repeatedly
reactive using a licensed HIV-1 EIA and positive by Western Blot.
The sensitivity of the Uni-GoldTM Recombigen® HIV was also evaluated testing
fresh venipuncture whole blood and fresh fingerstick whole blood from the same
person. 100% agreement was achieved.
Uni-GoldTM Recombigen® HIV test was reactive for all these samples when tested
using the serum, plasma and whole blood (venipuncture) portion of each sample
set, to give 100% sensitivity in these studies (1032/1032 = 100% 95% C.I. =
99.5 – 100.0%).
Two samples reactive by Uni-GoldTM Recombigen® HIV, from individuals known
to be positive for HIV-1 were initially non-reactive by the FDA licensed screening
assay. These samples were treated as per the protocol as positive samples and
included in the calculations presented in Table 1. In the calculations the
sensitivity of Uni-GoldTM Recombigen® HIV has been based on the initial and not
repeat test result.
Table 1: Performance of Uni-GoldTM Recombigen® HIV on initial serum,
plasma and whole blood venipuncture samples, in comparison to EIA and
western blot from individuals sero-positive for HIV-1
Test Group

High risk(n=1000)
Known HIV positive
(n=1000)
TOTAL

Uni-GoldTM
Recombigen® HIV
Serum Positive

Uni-GoldTM
Recombigen® HIV
Plasma Positive

Uni-GoldTM
Recombigen® HIV
Whole Blood Positive

EIA
reactive

Western
Blot
positive

35

34

34

32

32

1000
1035

1000
1034

1000
1034

*998
1030

1000
1032

*2 samples were initially non-reactive by the EIA. These samples were reactive on EIA repeat testing.

Eleven HIV-1 seroconversion panels were tested in comparison to FDA licensed
EIA and Western blot tests. Each panel consisted of sequential specimens
obtained from a single individual during seroconversion. The eleven
seroconversion panels consisted of 79 specimens. The results of this study are
shown in Table 2. The Uni-GoldTM Recombigen® HIV test detected HIV-1
antibodies at the same bleed or at an earlier bleed than the most sensitive of the
licensed EIA’s in 8 out of 11 panels. In the remaining 3 panels the Uni-GoldTM
Recombigen® HIV test detected HIV-1 antibodies one bleed later that the most
sensitive EIA.
18
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Table 2: Summary of Seroconversion panel results in comparison to FDA
licensed EIAs.
Panel Relative
Day of
Bleed

D

P

X

AD

AF

Uni-Gold™
EIA 1
Recombigen® HIV

EIA 2 EIA 3

EIA 4 EIA 5 Western
Blot

0
21
49
92
99

NR
NR
NR
R
R

NR
NR
NR
RR
RR

NR
NR
NR
RR
RR

NR
NR
NR
RR
RR

NR
NR
NR
RR
RR

NR
NR
NR
RR
RR

NEG
NEG
NEG
POS
POS

0
4
9
15
30
35

NR
NR
NR
NR
R
R

NR
NR
NR
NR
RR
RR

NR
NR
NR
NR
RR
RR

NR
NR
NR
NR
RR
RR

NR
NR
NR
NR
RR
RR

NR
NR
NR
NR
RR
RR

NEG
NEG
NEG
NEG
NEG
POS

0
2
8
10
26
33
35
40

NR
NR
NR
NR
NR
R
R
R

NR
NR
NR
NR
NR
NR
RR
RR

NR
NR
NR
NR
NR
RR
RR
RR

NR
NR
NR
NR
NR
NR
NR
NR

NR
NR
NR
NR
NR
NR
NR
NR

NR
NR
NR
NR
NR
NR
NR
RR

NEG
NEG
NEG
NEG
NEG
NEG
NEG
POS

0
4
14
18
21
25
28

NR
NR
NR
NR
NR
R
R

NR
NR
NR
NR
NR
NR
NR

NR
NR
NR
NR
NR
RR
RR

NR
NR
NR
NR
NR
NR
NR

NR
NR
NR
NR
NR
NR
RR

NR
NR
NR
NR
NR
NR
RR

NEG
NEG
NEG
NEG
NEG
IND
POS

0
2
7
9
15
28
33
35
42

NR
NR
NR
NR
NR
R
R
R
R

NR
NR
NR
NR
NR
NR
RR
RR
RR

NR
NR
NR
NR
NR
RR
RR
RR
RR

NR
NR
NR
NR
NR
NR
NR
RR
RR

NR
NR
NR
NR
NR
NR
RR
RR
RR

NR
NR
NR
NR
NR
NR
RR
RR
RR

NEG
NEG
NEG
NEG
NEG
NEG
POS
POS
POS
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Table 2 continued

Panel Relative
Day of
Bleed

EIA 2 EIA 3

EIA 4 EIA 5 Western
Blot

AJ

0
10
16
21
24
28
43

NR
NR
NR
NR
NR
NR
R

NR
NR
NR
NR
NR
NR
RR

NR
NR
NR
NR
NR
NR
RR

NR
NR
NR
NR
NR
NR
RR

NR
NR
NR
NR
NR
NR
NR

NR
NR
NR
NR
NR
NR
RR

NEG
NEG
NEG
NEG
NEG
NEG
POS

AK

0
5
7
12
14
19
21

NR
NR
NR
NR
NR
NR
R

NR
NR
NR
NR
NR
NR
RR

NR
NR
NR
NR
NR
RR
RR

NR
NR
NR
NR
NR
NR
NR

NR
NR
NR
NR
NR
NR
NR

NR
NR
NR
NR
NR
NR
RR

NEG
NEG
NEG
NEG
NEG
NEG
IND

0
7
9
14
16
21

NR
NR
NR
NR
NR
NR

NR
NR
NR
NR
NR
NR

NR
NR
NR
NR
NR
RR

NR
NR
NR
NR
NR
NR

NR
NR
NR
NR
NR
NR

NR
NR
NR
NR
NR
NR

NEG
NEG
NEG
NEG
NEG
NEG

0
2
7
9
14
16
21
23
103

NR
NR
NR
NR
NR
NR
NR
NR
R

NR
NR
NR
NR
NR
NR
NR
NR
RR

NR
NR
NR
NR
NR
NR
NR
NR
RR

NR
NR
NR
NR
NR
NR
NR
NR
RR

NR
NR
NR
NR
NR
NR
NR
NR
RR

NR
NR
NR
NR
NR
NR
NR
NR
RR

NEG
NEG
NEG
NEG
NEG
NEG
NEG
NEG
POS

0
7
11
15
18
22
25
29

NR
NR
R
R
R
R
R
R

NR
NR
NR
NR
RR
RR
RR
RR

NR
NR
RR
RR
RR
RR
RR
RR

NR
NR
NR
NR
NR
NR
RR
NR

NR
NR
NR
NR
NR
RR
RR
RR

NR
NR
NR
NR
RR
RR
RR
RR

NEG
NEG
NEG
IND
IND
IND
IND
IND

0
5
7
12
14
19
21

NR
NR
NR
NR
NR
R
R

NR
NR
NR
NR
NR
NR
RR

NR
NR
NR
NR
RR
RR
RR

NR
NR
NR
NR
NR
NR
NR

NR
NR
NR
NR
NR
NR
NR

NR
NR
NR
NR
NR
NR
NR

NEG
NEG
NEG
NEG
NEG
NEG
IND

AL

A
N
(e)

AP

AS

20

Uni-Gold™
EIA 1
Recombigen® HIV

Table Key: R= Reactive, NR = Not Reactive, RR = Repeat Reactive; POS = Positive,
NEG = Negative, IND = Indeterminate. EIA = FDA licensed EIA
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Two commercially available low titre HIV-1 panels and one in-house low titre
panel were tested by Uni-Gold™ Recombigen® HIV in comparison with FDA
licensed EIA tests. In this study, Uni-Gold™ Recombigen® HIV was shown to
have comparable sensitivity to FDA licensed EIAs. Results are presented in Tables
3, 4 and 5.
Table 3: Result Summary of First Low Titre Panel: PRB 107
Panel Member
PRB 107
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15

UniGold™
Recombigen® HIV
R
R
R
R
NR
R
NR
R
NR
R
R
R
R
R
R

EIA 1

EIA 2

EIA 3

EIA 4

NR
NR
NR
RR
NR
RR
NR
NR
NR
RR
RR
NR
NR
RR
RR

RR
RR
RR
RR
NR
RR
RR
RR
RR
RR
RR
RR
RR
RR
RR

RR
RR
NR
RR
NR
RR
RR
NR
NR
RR
NR
NR
RR
RR
RR

NR
RR
NR
RR
NR
RR
NR
RR
NR
RR
RR
NR
NR
RR
RR

EIA 5 Western
Blot
NR
NEG
NR
IND
NR
NEG
NR
NEG
NR
NEG
NR
NEG
NR
NEG
NR
NEG
NR
NEG
RR
NEG
RR
POS
NR
NEG
NR
IND
RR
POS
RR
IND

Key: R= Reactive, NR = Not Reactive, RR = Repeatedly Reactive
POS = Positive, NEG = Negative, IND = Indeterminate
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Table 4:Result Summary of Second Low Titre Panel: PRB 108
Panel Member
PRB 108

UniGold™
Recombigen® HIV

EIA 1

EIA 2

EIA 3

Western
Blot

01
R
RR
RR
RR
POS
02
NR
NR
NR
NR
NEG
03
R
RR
RR
RR
IND
04
R
RR
RR
RR
POS
05
R
RR
RR
RR
POS
06
R
RR
RR
RR
IND
07
R
RR
RR
RR
POS
08
R
RR
RR
RR
POS
09
R
RR
RR
NR
POS
10
R
RR
NR
NR
IND
11
R
RR
RR
RR
POS
12
NR
RR
NR
NR
NEG
13
R
RR
NR
NR
IND
14
NR
RR
NR
NR
NEG
15
R
RR
RR
RR
IND
Key: R= Reactive, NR = Not Reactive, RR = Repeatedly Reactive
POS = Positive, NEG = Negative, IND = Indeterminate (according to western blot specifications)

Rapid
Test
R
NR
R
NR
R
NR
R
R
NR
NR
R
NR
R
NR
NR

Table 5: Third Low Titre Panel: In-House
In- House Panel Member

UniGold™ Recombigen® HIV

EIA 1

EIA 2

Western

CRC 42015

R

R

NR

POS

CRC 42013

R

R

NR

POS

CRC 42025

R

R

NR

IND

CRC 42049

R

R

NR

IND

CRC 42071

R

R

NR

POS

CRC 42075

R

R

NR

POS

CRC 42119

R

R

NR

POS

Blot

Key: R= Reactive, NR = Not Reactive, POS = Positive, NEG = Negative, IND = Indeterminate, EIA = FDA
licensed EIA

The sensitivity of Uni-Gold™ Recombigen® HIV was further investigated by
testing samples from people with unrelated medical conditions and samples
containing interfering substances. 200 samples from subjects with other medical
conditions were spiked with HIV-1 antibody positive serum. The medical
conditions included Cytomegalovirus, Rubella IgG, Epstein Barr Virus, AntiNuclear Antibody, Hepatitis B Core Antibody, Hepatitis B Surface Antigen,
Hepatitis C Virus Antibody, other autoimmune diseases, other disease states and
samples from persons recently vaccinated against viruses. None of the unrelated
medical conditions affected the sensitivity of Uni-Gold™ Recombigen® HIV. In
22
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addition, 20 samples with interfering substances, such as hemolyzed, lipemic,
high protein, high bilirubin, sarcoid and multiple myeloma samples were spiked
with HIV-1 antibody positive serum and tested. These potentially interfering
conditions do not affect the performance of Uni-Gold™ Recombigen® HIV.

SPECIFICITY
A total of 1968 HIV-1 EIA negative individual samples were run as serum, plasma
and whole blood on Uni-GoldTM Recombigen® HIV.
1000 of these were collected from individuals of unknown HIV-1 serostatus in a
low risk population, and subsequently confirmed as negative by EIA. Of these
1000 samples 2 were reactive in initial test by plasma and serum and 3 by whole
blood when tested by Uni-GoldTM Recombigen® HIV.
Therefore in a low risk population the specificity of Uni-GoldTM Recombigen®
HIV in these studies was
99.8% (95% Confidence interval = 99.3 – 100%) for serum,
99.8% (95% Confidence interval = 99.3 – 100%) for plasma and
99.7% (95% Confidence interval = 99.0 - 100%) for whole blood.
A further 968 samples were collected from individuals of unknown HIV-1 serostatus, from a high risk population, who were subsequently found to be HIV-1
sero-negative by EIA. Of these 968 samples, 2 were reactive by plasma and
whole blood and 3 by serum when tested by Uni-GoldTM Recombigen® HIV.
Therefore in a high risk population the specificity of Uni-GoldTM Recombigen®
HIV in these studies was
99.7% (95% Confidence interval = 99.0 – 100%) for serum,
99.8% (95% Confidence interval = 99.2 – 100%) for plasma and
99.8% (95% Confidence interval = 99.2 – 100%) for whole blood.
These data are combined and summarized in Table 6.
Table 6: Performance of Uni-GoldTM Recombigen® HIV from individuals
presumed negative for HIV infection. (Combining negative samples from low
and high risk populations)
Test Group

Low risk (n=1000)
High Risk* (n=1000)

Uni-GoldTM
Recombigen® HIV
Serum Negative

Uni-GoldTM
Recombigen® HIV
Plasma Negative

Uni-GoldTM
Recombigen® HIV
Whole Blood Negative

EIA
Negative

998
965

998
966

997
966

1000
968

*This sample set consisted of 32 true HIV-1 positive samples
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The specificity of the Uni-GoldTM Recombigen® HIV was also evaluated testing
fresh venipuncture whole blood and fresh fingerstick whole blood from the same
person. 100% agreement was achieved.
To further evaluate the specificity of Uni-Gold™ Recombigen® HIV, the product
was challenged for antibody cross reactivity with sera from individuals with other
disease states. Two hundred (200) specimens from patients with non HIV-1
medical conditions, and confirmed as HIV – 1 negative were tested. The results
are summarized in Table 7:
Table 7: Results from samples with other medical conditions
Disease State
Sample Tested
Cytomegalovirus Positive
Rubella IgG Positive
Epstein Barr Virus Positive
Rheumatoid Factor Positive
Anti-Nuclear Antibody Positive
Hepatitis B Core Antibody Positive
Hepatitis B Surface Antigen Positive
Hepatitis C Virus Antibody Positive
Other auto immune samples
Other disease states
Recently Vaccinated against Viruses
Total

Number Number Correctly
Tested
Identified
(Non-Reactive)
20
20
20
10
20
20
20
30
10
20
10
200

20
20
20
10
20
20
20
30
10
20
10
200

%

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

In addition , 20 samples with interfering substances, such as hemolysed, lipemic,
high protein, high bilirubin, sarcoid and multiple myeloma samples were tested.
These potentially interfering conditions do not affect the performance of UniGold™ Recombigen® HIV.

REPRODUCIBILITY
Uni-Gold™ Recombigen® HIV was found to be consistent and stable when three
different lots of Uni-Gold™ Recombigen® HIV were tested by 2 operators, at 2
separate sites, testing 7 coded and blinded samples, 5 times a day, over 4 days.
840 tests were run (420 per site), with a total of 60 tests per sample. The overall
reproducibility of the device was found to be excellent. The overall
reproducibility of the Uni-Gold™ Recombigen® HIV was found to be 100%
(840/840).
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RESULTS FROM UNTRAINED USER STUDY
An ‘Untrained’ user study was conducted at 3 sites with 100 participants in total
who had no professional medical laboratory training, personnel or prior
experience using Uni-Gold™ Recombigen® HIV. Each participant in the study
was asked to perform Uni-Gold™ Recombigen® HIV tests with a blinded panel
of 6 samples without prior training, solely by using the provided package insert.
Three different samples were included in the study with each participant testing
all three in duplicate and in a blinded manner. The samples consisted of a
negative sample, a positive sample and a low positive sample. The low positive
sample represented a weak positive sample close to the visual detection limit of
the test.
The overall rate of correct results for the study was 97.7% (586/600). Table 8
below summarizes the study findings. There were no invalid results reported in
the study. As part of the untrained user study each participant completed a
questionnaire on the use of the product.
TABLE 8; Untrained users rate of correct results

Negative
99.0%
(198/200)
95%CI
( 96.4-99.9 )

Untrained Users Rate of Correct Test Results
Low Positive
High positive
Total
94.0%
100%
97.7%
(188/200)
(200/200)
(586/600)
95%CI
95%CI
95%CI
(89.8-96.9)
( 98.2-1.0)
(96.1-98.7)
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Perspective

HIV Diagnostic Testing: Evolving Technology
and Testing Strategies
Detection of acute HIV infection is important to public health because
this stage is one of high infectiousness and appears to account for a
disproportionate amount of HIV transmission. Newer technologies in HIV
testing, including third-generation enzyme immunoassays (EIAs) that detect
anti-HIV IgM and IgG antibodies, fourth-generation combination EIAs that
detect both anti-HIV antibodies and HIV p24 antigen, and nucleic acid–
based testing for HIV RNA, have markedly reduced the interval between
infection and detection of infection. Rapid diagnostic tests including assays
for IgG and IgM anti-HIV antibodies have high sensitivity and specificity.
The availability and wide use of these newer technologies have motivated
review of recommended HIV testing algorithms. Individuals’ knowledge of
their HIV serostatus contributes to reducing transmission risk behaviors. Thus,
widespread testing, facilitated by newer technology, allows more individuals
to know their serostatus and is the first step in any successful effort to curb
the incidence of HIV infection. This article summarizes a lecture by Demetre
Daskalakis, MD, at the New York City IAS–USA continuing medical education
program held in November 2009 and re-presented in December 2010.

The US Public Health Service HIV testing algorithms have not changed
substantially since 1989, despite the
introduction and wide use of new technology.1 It is still recommended that
positive test results not be given to test
recipients until screening test results
are repeatedly positive on the same
specimen and supplemental, morespecific tests such as the Western blot
have been used to validate initial results.2 There is considerable interest
in revising testing guidelines to more
accurately reflect new technology and
associated challenges.

New Technology: Focus on Acute
Infection
The various measures of HIV infection have specific “detectable moments” during the natural history of
infection (Figure 1).3,4 For example, the
early peaking of plasma virus level is
matched in time by a peak in the HIV
p24 antigen level, and the declines in

Dr Daskalakis is assistant professor at the
New York University Medical Center in New
York, New York.

viral load and p24 antigen levels are
coincident with increased levels of HIV
anti-p24 antibody and then HIV antienvelope antibody.
Old and New Enzyme Immunoassays

In first- and second-generation (“indirect”) enzyme immunoassays (EIAs),
plasma or serum is added to antigencoated wells containing viral lysate
(first-generation assays) or recombinant HIV proteins or synthetic peptides (second-generation assays). AntiHIV IgG antibody in a sample binds to
the antigens, and an enzyme linked to
anti-human IgG antibody is added to
the well and binds to the anti-HIV IgG.
A color reagent is then added, and any
color change indicates the presence of
anti-HIV IgG in the sample.
In third-generation (“sandwich”)
EIAs, the antigen-coated well contains
recombinant proteins or synthetic
peptides, and anti-HIV IgG and IgM antibodies in a sample bind to the antigen. In the enzyme-detection step, an
enzyme linked to HIV antigen (rather
than to anti-IgG antibody) is added to
the well and binds to anti-HIV IgG and
IgM. A change in color upon addition
18

of the color reagent indicates the presence of anti-HIV IgG and IgM in the
sample. Because third-generation assays detect IgM as well as IgG, they allow antibody responses to be detected
earlier than with the first- and secondgeneration anti-IgG–based systems.
In fourth-generation (“combination”) EIAs, the wells are coated with
HIV antigen and p24 antibody (Figure
2). HIV antibodies in the sample bind
the antigen, and the anti-p24 antibody
captures free p24. The detection system uses both enzyme-linked HIV antigen and enzyme-linked p24 antibody.
A color change after addition of the
color reagent indicates the presence of
either anti-HIV antibody or p24 antigen, and 2 different fluorescent labels
can be used for independent detection
of p24 antibody or HIV antigen. By detecting p24 antigen, fourth-generation
assays permit even earlier detection of
HIV infection than previously available
assays, because they can detect viral
antigen before an antibody response
can be detected.
Rapid Diagnostics

Available rapid diagnostic tests using
samples of oral fluid, whole blood,
plasma, or serum are lateral flow devices able to detect anti-HIV IgG and
IgM but not HIV antigen. A sample
added to a well moves along filter paper via capillary action through a zone
containing colloidal gold conjugated
to protein A or HIV antigen. Protein
A nonspecifically binds antibody and
HIV antigen binds anti-HIV antibody
(Figure 3). The fluid reaches a test line
coated with HIV antigen, and the colloidal gold produces a color change at
the line if cross-binding with antigen
occurs. The fluid then reaches an internal control line coated with antihuman IgG; binding at this line also
causes a color change, indicating that
the device has worked properly. Color
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Recent HIV
Infection
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HIV Infection
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HIV anti-envelope
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8
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Figure 1. Left, Time of appearance and relative levels of HIV viral load, p24 antigen, and anti-HIV antibodies during the natural history of untreated HIV infection. Adapted from Daskalakis et al.3 Right, Time during acute infection at which positive results of diagnostic tests can be obtained.
Vertical dashed line indicates the earliest time at which Western blot testing could fully confirm a positive result. EIA indicates enzyme immunoassay; ELISA, enzyme-linked immunosorbent assay. Adapted from Fiebig et al4; original illustration courtesy of Bernard M. Branson, MD.

change at both lines indicates a positive result.
The sensitivities and specificities
of available lateral flow devices range
from 99.3% to 100% and 99.7% to
99.9%, respectively, with narrow 95%
confidence intervals, per the product
information of these rapid diagnostics. Tests recently approved by the US
Food and Drug Administration (FDA)
include rapid automated serologic tests
with enhanced sensitivity and specificity. In addition, an improved nucleic
acid–based test has been approved
that can be used both to detect acute
HIV infection and to confirm positive
serology results, although its use in the
latter capacity remains outside of current guidelines.
Comparison of New Technologies
with Western Blot Testing

Newer diagnostic techniques permit
earlier detection of HIV infection during acute infection than does Western
blot testing (Figure 1). After infection, symptoms may appear within
2 weeks. HIV p24 levels (measurable
with fourth-generation EIAs) typically
peak after the onset of symptoms, at
about 2.5 weeks to 3 weeks after infection; plasma HIV RNA levels (measurable by nucleic acid amplification tests
[NAATs]) begin to increase at about 1.5

weeks to 2 weeks, peaking at around
3 weeks to 6 weeks after infection.
With the subsequent occurrence of
antibody response, third-generation
EIAs can detect antibody as early as
3 weeks to 4 weeks after infection,
and second-generation tests can return
positive results at around 4.5 weeks to
5 weeks after infection. By comparison, Western blot testing first begins
to show positive results at around 5
weeks. Direct comparison of some of
the newer techniques with Western
blot testing has shown that positive results are obtained days to weeks before
the Western blot test yields positive or
even indeterminate results.

Indeterminate Western blot test results are frequently associated with
detection of anti-p24 antibody in the
setting of both false-positive and negative screening EIAs. Indeed, anti-p24
antibody is the most commonly detected antibody in the setting of falsepositive EIAs and indeterminate-result
Western blots.5 The fact that rapid HIV
testing techniques do not include a p24
assay may allow such tests to avoid a
proportion of false-positive results.
The potential value of rapid testing
in this respect is illustrated by findings
in a study in which women in labor
for whom no HIV test results were
available were screened.6 Among 7680

p24 antibody
HIV antigen

HIV
antibody

Add
plasma/serum

Coated
well

p24 antigen

Enzyme
detection

HIV antigen
p24
antibody

Detects HIV
antibody or
p24 antigen
if present

Color
reagent
...or 2 fluorescent labels allow
independent detection of
antigen or antibody

Figure 2. Schematic of fourth-generation combination enzyme immunosorbent assay. Adapted from original figure courtesy of Bernard M. Branson, MD.
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and other data
indicate that recent and lateConjugate
Test
Control
stage infections
line
line
are associated
with enhanced
transmission regardless of viral
load.7,8 Standard
IgG anti-HIV
Colloidal gold
HIV antigen
Anti-IgG
HIV testing, with
IgG antibodies
conjugated to
antibodies
the exception
IgM anti-HIV
protein A or
of the fourthHIV antigen
generation EIAs,
misses much of
Figure 3. Schematic of rapid diagnostic, lateral flow devices. Adapted
from original figure courtesy of Bernard M. Branson, MD.
the acute stage
of infection. Diwomen screened, 54 (0.7%) new HIV
agnosis of acute infection is hampered
infections were identified. Oral rapid
by the fact that many patients may not
testing yielded 6 false-positive results
have major symptoms during acute
and no false-negative results. EIA testinfection and that symptoms, even
ing yielded 15 false-positive results, of
when present, frequently are missed
which 7 were positive for p24 only and
in history and examination. It is esti8 were negative on Western blot testmated that some symptoms are presing. Overall, specificities for the oral
ent in 92% of cases of acute infection,
rapid test and the EIA were 99.92%
but that the diagnosis on the basis of
and 99.80%, respectively, and positive
symptoms is missed 80% of the time.9
predictive values were 90% and 76%,
Options for testing for acute HIV inrespectively. Such findings indicate
fection include enhancing the screenthat p24-excluding rapid tests may be
ing test with pooled results from HIV
less prone to false-positive results in
NAAT; however, this tends to be availthe labor and delivery setting, potenable only through specific programs.
tially avoiding unnecessary exposure
An alternative is to request an individof mothers and infants to antiretroual NAAT test to assess viral load after
viral drugs.
a negative rapid test result or while
Given the intricacies and interacawaiting results of a standard EIA. In
tions of rapid HIV testing, standard
pooled screening, 100 patient samples
EIA testing, and Western blot testing,
are arrayed in 10 pools of 10 samples
workgroups from the Centers for Diseach. For any pool that includes posiease Control and Prevention (CDC) curtive test results, samples from each of
rently are investigating new HIV testthe patients contributing to that pool
ing algorithms for both point-of-care
are individually retested using a NAAT.
and laboratory settings. Possibilities
A positive viral load test result is indicabeing considered are the use of comtive of acute infection in an individual
binations of rapid tests and the use of
with a negative rapid test result and
NAAT-based confirmatory testing. It is
positive EIA result, and the viral load
also possible that the Western blot test
test should likely be repeated to conmay be phased out of use.
firm that HIV viremia has been detected in the setting of no detected seroconversion.
HIV Antigen Detection:
Investigations of pooled RNA screenTechnology and Strategies
ing have shown the ability to detect inDetection of acute HIV infection is esfections missed by antibody testing. In
sential to public health, as the acute
a study in North Carolina (2003), 0.02%
phase is a period of enhanced infecof 109,250 individuals (0.5% antibodytiousness. Data from Montreal indicate
positive) were found to have HIV antithat 50% of HIV transmission is attribbody-negative and HIV RNA–positive
utable to recently infected persons,
test results with pooled screening.10
Sample
added
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In Florida (2007), 0.02% of 45,288
individuals (1.2% antibody-positive)
yielded antibody-negative and HIV
RNA–positive results.11 In Los Angeles
(2007), 0.05% and 0.09% of 30,289
individuals had antibody-negative and
HIV RNA–positive results in studies using 3 different screening tests (1.2%
were antibody-positive on both tests).11
Other investigations have used
pooled RNA screening in high-risk settings. A study in San Francisco City
Clinic in 2004 found a 0.3% frequency
of antibody-negative and HIV RNA–
positive individuals among 3789 tested (3.2% antibody-positive), and another in 2007 found a 1.1% rate among
1092 tested (7.5% antibody-positive).12
A study in Los Angeles (2004) found
that 0.05% of 2523 individuals (0.9%
antibody-positive) had antibody-negative and HIV RNA–positive pooledscreening results.13 In Atlanta (2004), a
frequency of 0.2% in 2202 individuals
was found (2.9% antibody-positive).14
In Seattle, 0.2% of 3525 individuals
(2.3% antibody-positive) had antibodynegative and HIV RNA–positive results.15
The use of fourth-generation EIAs
has also increased the ability to detect
acute HIV infection. For example, an
Australian study found that a thirdgeneration versus a fourth-generation
EIA identified 66% versus 92% of 53
cases of acute infection in 2005, 67%
versus 97.7% of 43 cases in 2006, and
56.5% versus 90% of 30 cases in 2007,
respectively (Bernard M. Branson, MD;
written communication, September
2009). For all 3 years combined, the
third-generation assay identified 63.2%
of acute infections, and the fourth-generation assay identified 93.2%.

HIV Testing Expansion
According to 1 model, the estimated
25% of individuals unaware of their
HIV infection are responsible for 54%
of new infections.16 Many HIV health
care practitioners believe that individuals’ knowledge of their HIV serostatus
is an effective preventive intervention,
and this belief is supported by available data. A meta-analysis of 11 studies
showed a 68% reduction in unprotected anal or vaginal sex in HIV-infected
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patients aware of their serostatus versus those who were unaware.16 Quantitative analysis of a cohort of 28 persons
showed statistically significant behavior changes at 2 months after receipt
of a diagnosis of acute or recent HIV
infection, including reductions in total
number of partners and the proportion of unprotected sexual acts occurring with uninfected partners (serosorting). The subjects reported that
these changes occurred because they
were motivated to prevent transmission, although it was also found that that
there was no increase in condom use.17
The test-and-treat model of HIV intervention indicates that there would
be a dramatic reduction in HIV incidence with widespread testing and
immediate institution of antiretroviral therapy for individuals with positive test results (thereby lowering the
“community” viral load).18 Testing is
the first step in any effort to substantially curb the HIV epidemic. In recognition of this fact, the 2006 revised
CDC guidelines for testing recommended HIV screening for patients in
all health care settings once the patients are notified that testing will be
performed unless they decline (opt-out
screening).2 It is also recommended
that persons at high risk of infection
be screened at least annually. Separate written consent for testing is not
required because general consent for
medical care is considered sufficient to
encompass consent to HIV testing. Not
all locales comply with these recommendations, however.

Testing Initiatives in New
York City
A number of efforts to increase HIV
testing are under way in New York City
(NYC). For example, the NYC Health
and Hospital Corporation (HHC), the
largest public health delivery system in
the United States, has committed to increasing routine HIV testing in its facilities. In fiscal year 2005, 62,023 tests
were performed, representing 6.3% of
the 984,265 eligible HHC clients. In fiscal year 2008, a total of 160,900 tests
were performed, representing 15.4% of
the eligible population (n = 1,040,432)

(Judith A. Aberg, MD; written communication, October 2009).
The aim of the Bronx-Wide HIV
Testing Initiative (the Bronx Knows:
What’s Your Status? at www.nyc.gov/
bronxhivtesting) is to increase testing
with the goals of having all Bronx residents aged 18 years to 64 years aware
of their HIV serostatus and ensuring
that all infected persons have access
to good-quality care and prevention
services. Testing is being performed
at community health clinics, hospitals,
community-based organizations, NYC
Department of Health clinics, and jails
in partnership with the Department of
Health and Mental Hygiene (DOHMH).
Testing increased by 28% in the first
year of the program.19
Project BRIEF is an emergency department–based initiative started at
the HHC Jacobi Hospital Center that
combines informatics, including multimedia counseling, and a client-centered “white glove” connection to care.
Upon receipt of a positive result indicating HIV infection, patients receive
an escort to the HIV clinic for an automatic connection to care. On a recent
assessment of performance of this
program, 33,487 patients had been
screened, and 0.45% of patients were
found to be HIV-seropositive; 85% of
HIV-infected persons were connected
to care and 89% of eligible patients
were receiving antiretroviral therapy
(Jason Leider, MD, Yvette Calderone,
MD; written communication, September 2009).
The NYC DOHMH recently initiated
the use of pooled NAATs at their sexually transmitted disease (STD) clinics,
and an analysis indicated detection of
acute infection in 0.17% of patients
tested. Many of these infections were
in men who have sex with men (MSM),
raising the possibility of more-targeted
use of pooled NAAT in the MSM population.20
A recent analysis was made of outcomes from the Bellevue/New York
University Men’s Sexual Health Project
(www.hivinfosource.org/testingproject),
which operates from satellite diagnostic areas of Bellevue Hospital Center
and is based at commercial sex venues, events, and parties (eg, bathhous21

es, sex clubs). The analysis showed that
of more than 3000 testing visits conducted, 3.2% of individuals had newly
diagnosed HIV infection and 0.5% had
acute infection detected using pooled
viral load testing (a rate approximately
3 times higher than that reported in
DOHMH STD clinics). The program
has achieved a 96% connection-to-care
rate. High rates of syphilis, chlamydial
infection, and gonorrhea were also detected, indicating the need to integrate
HIV testing with testing for other STDs.
Lecture initially presented by Dr Daskalakis
in November 2009. First draft prepared from
transcripts by Matthew Stenger. Reviewed
and updated by Dr Daskalakis in February
2011.
Financial Disclosure: Dr Daskalakis has no
relevant financial affiliations to disclose.
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Two laboratory tests are currently used to detect the human immunodeficiency virus (HIV)
specific antibodies that are produced when an individual has been infected by the virus at some
time. These include the enzyme-linked immunosorbent assay (ELISA) as the screening test and
the Western blot (WB) as the confirmatory test. They are not yet optimally effective and have
brought with them some problems, especially when used to screen low risk populations such as
asymptomatic blood donors. Currently licensed ELISA tests used to detect HIV have sensitivities
that range between 93 percent and 99 percent, and all have specificities greater than 99
percent. An important concern is that the positive predictive value for the ELISA screening test is
low in spite of the fairly high sensitivity and high specificity values. This poor predictive value is
due to the low prevalence of individuals in the general population who have been infected with
HIV. Multiple causes of false positive ELISA and Western blot tests have been identified. They
can be eliminated by utilizing reagent antigens which are produced by recombinant
deoxyribonucleic acid (DNA). The false negative ELISA and Western blot tests can be reduced
by tests designed to detect IgM antibodies to HIV.
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During the first year (1986) of blood donor screening for antibody to HIV, 201,750 subjects were
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tested in 40 blood banks of Lombardia (Italy). All sera repeatedly positive by ELISA were
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submitted to our reference center for confirmation by Western blot (WB). Only 40 (0.02%) of 286
repeatedly reactive donors were positive by WB, whereas another 45 (0.022%) gave atypical
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antibody reactivities on WB, mainly directed against HIV core proteins. Of the 16 donors with
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inconclusive WB results followed for 4-12 months, 3 developed a full-blown antibody response, 5
maintained the anti-core reactivity throughout the follow-up period, and 8 lost all reactivities. The
use of recombinant env and core antigen ELISAs seems to decrease the proportion of sera with
inconclusive WB reactions, and to identify as true positive all seroconverting donors in advance Recent activity
of the WB test. The large majority (35 out of 40) of WB-positive donors and all seroconverters for
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antibody to HIV admitted to belong to a group at risk for AIDS. Among the 19 first-time donors
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Abstract
1,032 sera of diverse origin (AIDS risk groups, prostitutes, inpatients, blood donors) exhibiting a
positive HIV (HTLV III/LAV) ELISA result (Organon and/or Abbott) were investigated with different
HIV confirmation assays (Western blot, WB; immunofluorescence, IF; competitive enzyme
immunoassay against cloned gp41- and p24-antigen). Sera were finally evaluated as positive if
at least two confirmation assays turned out positive (IF and WB; IF and p24, gp41; WB and p24,
gp41; IF and WB and p24, gp41). Test results were considered false if the respective finding (IF
or WB or p24, gp41) differed from two other confirmatory assays. 1,001 out of 1,032 sera (97%)
yielded corresponding results in IF and WB. The remaining 3% of the investigated sera showed
false positive, false negative, non-interpretable IF results and non-interpretable WB findings. The
present study demonstrates that a positive HIV test should be confirmed by at least two
confirmatory tests, one of which should be the WB. Non-corresponding results in confirmatory
tests necessitate a third test system.
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Causes of False-Positive HIV EIA and Immunoblot Tests

Reported Causes of False-positive EIA and Immunoblot
Tests for HIV Antibody*
EIA
Cross-reactive antibodies to some human leukocyte antigens (HLA) that
develop as the result of prior blood transfusion or during pregnancy
Auto-antibodies found in some rheumatologic diseases
Heating of serum
Freeze-thaw of serum
Receipt of gamma-globulin
Recent vaccination (influenza, hepatitis)
Renal transplantation
Some liver diseases
Some cancers
EBV infection
Positive RPR tests (syphilis, some autoimmune diseases)
Technical errors in testing

Immunoblot - Usually giving an indeterminate result
Antibodies to some HLAs
Auto-antibodies found in some rheumatologic diseases
Gammopathies
Hyperbilirubinemia
Receipt of gamma-globulin
* Modified from Postgrad Med 1995;98:177
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prospective study used serial ELISA, two types of Western blot, immunologic profiles, HIV-1
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culture, and analysis by polymerase chain reaction. Subjects were 20 ELISA-negative, Western
blot indeterminate homosexual volunteers and 20 matched seronegative controls. Results
showed that 19 of 20 study subjects completed a mean of 17.0 months of clinical and laboratory
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follow-up. Reactivities with p24 and/or with p55 were the two most commonly observed Western
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blot patterns, occurring in 70% of individuals. Specific Western blot reactivity was dependent
upon the particular immunoblot preparation being used and varied considerably on a longitudinal
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basis. No individual pattern appeared predictive of an increased likelihood of subsequent
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seroconversion to HIV-1 relative to controls. By all other criteria including polymerase chain
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Abstract
To determine whether apparently healthy persons who have had repeatedly reactive enzyme
immunoassays and an indeterminate Western blot assay for antibody to the human
immunodeficiency virus type 1 (HIV-1) are infected with HIV-1 or HIV-2, we studied 99 such
volunteer blood donors in a low-risk area of the country. The subjects were interviewed about
HIV risk factors. Coded blood specimens were tested again for HIV-1 antibody (by two different
enzyme immunoassays, a Western blot assay and a radioimmunoprecipitation assay) and for
HIV-2 antibody by enzyme immunoassay, for HIV-1 by the serum antigen test, for HIV-1 by
culture, for human T-cell leukemia virus Type I or II antibody by enzyme immunoassay, and for
sequences of HIV DNA by the polymerase chain reaction. Of the 99 blood donors, 98 reported
no risk factors for HIV-1 infection; 1 donor had used intravenous drugs. After a median of 14
months (range, 1 to 30) from the time of the initial test, 65 subjects (66 percent) were still
repeatedly reactive for HIV-1 antibody on at least one immunoassay. In 91 subjects (92 percent)
the Western blot results were still indeterminate, whereas in 8 they were negative. No donor met
the criteria for a positive Western blot assay for HIV-1, and none had evidence of HIV-1 or HIV2 infection on culture or by any other test. We conclude that persons at low risk for HIV infection
who have persistent indeterminate HIV-1 Western blots are rarely if ever infected with HIV-1 or
HIV-2.
PMID: 2403658 [PubMed - indexed for MEDLINE]
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