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Summary
Early diagnosis of HIV infection is important to reduce 
transmission and manage therapeutic intervention. The 
availability of sensitive, automated combination (combo) 
assays that detect HIV antigen (Ag) and antibody (Ab) can 
facilitate detection of early acute infection.1-3 However, combo 
assays may be associated with more false-positive (FP) results 
than assays that detect antibody only.4-6 While published data 
support good performance for two widely used combo 
assays—the ADVIA Centaur® HIV Ag/Ab Combo (CHIV) assay* 
from Siemens Healthineers (hereinafter, the ADVIA Centaur 
4th gen assay) and the ARCHITECT HIV Ag/Ab Combo assay 
from Abbott Laboratories (hereinafter, the Abbott 4th gen 
assay)—performance differences have been observed.2,7,8 
Comparisons of these assays and relevant clinical  
implications are reviewed in this brief.

HIV: Infection course and  
serological markers
A typical HIV seroconversion profile is shown in Figure 1. 
 Viral RNA is first to appear. As viremia increases in acute 
infection, p24 Ag, the primary protein composing the 
nucleocapsid, can often be detected. Fourth-generation  
(4th gen) HIV Ag/Ab combo tests can identify infections  
about 3 to 5 days earlier than sensitive third-generation  
(3rd gen) Ab-only assays. This is because Ag is briefly present 
prior to Ab formation. With seroconversion to p24 Ab, Ag is 
bound by Ab and typically becomes challenging to detect.9-14

Testing guidelines
Guidelines for testing can vary by country and may include 
both risk-based and routine screening recommendations.  
Use of a combo assay is either mandated or preferred for  
initial testing due to the increased sensitivity for acute 
infection. The window of Ag-only positivity is brief in infected 
individuals, who during this period are likely to be highly 
viremic and infectious. To reduce reporting of inaccurate 
screening results, confirmation testing using alternate 
immunoassays (including ones able to differentiate HIV-1  
from HIV-2) and molecular RNA testing are recommended.10,15

False-positive concerns
As laboratories move to more sensitive testing with a combo 
assay, a corresponding decrease in specificity may occur.  
Most studies suggest an increase in FP results when moving 
from a 3rd gen to a 4th gen assay, although observations  
to the contrary have been reported.2,3,6,16–18 FP results are 
associated with increased time to diagnosis and cost, and  
they may occur more frequently when testing a lower risk 
population such as pregnant women.4,5,18 Importantly,  
while most combo assays are designed for the detection  
of HIV-1 group M, HIV-1 group O, HIV-2, and p24 Ag, design 
differences may affect comparative performance. Design 
characteristics such as analyte anchoring and Ab selection  
may contribute to observed differences in sensitivity and 
specificity among assays.

*�Not available for sale in the U.S. for use on the ADVIA Centaur CP system.
The ADVIA Centaur HIV assays are developed, manufactured and sold by Siemens Healthineers 
for Ortho-Clinical Diagnostics, Inc. and Grifols Diagnostic Solutions Inc.
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Comparison of the ADVIA Centaur  
HIV Ag/Ab Combo (CHIV) assay* from  
Siemens Healthineers and the Abbott 
ARCHITECT HIV Ag/Ab Combo assay: 
Sensitivity and specificity
The ADVIA Centaur and Abbott 4th gen assays are fully 
automated assays designed to detect Ab and Ag. Studies 
suggest similar performance for the assays on patient  
samples and seroconversion panels.7,16,19 Some reports  
have noted concerns of potential clinical relevance  
regarding FP results.

A study by Krajden et al. examined samples from a high-risk 
patient cohort (STD clinic patients) and compared the 
performance of the 3rd gen (Ab-only) ADVIA Centaur HIV 
1/O/2 Enhanced (EHIV) assay from Siemens Healthineers,  
the ADVIA Centaur 4th gen assay, and the Abbott 4th gen 
assay, and pooled RNA testing on 9550 samples from  
7442 unique individuals.3 Uninfected samples as well  
as preseroconversion and early-seroconversion acute HIV 
infection samples were included. The results are shown  
in Table 1. The uninfected population yielded increased  
FP results for both of the 4th gen assays compared to the  
3rd gen assay. However, in the 9435 uninfected samples,  
the ADVIA Centaur 4th gen assay demonstrated FP results 
slightly fewer than half those for the Abbott 4th gen assay:  
33 vs. 74, respectively.

None of the 74 Abbott-FP samples tested positive with the 
ADVIA Centaur 4th gen assay, and none of the 33 ADVIA 
Centaur–FP samples tested positive with the Abbott 4th gen 
assay, suggesting manufacturer-specific versus sample-specific 
bias. While both 4th gen assays correctly identified all 
established infection and early-seroconversion (defined as 
Western blot–negative) samples, a difference was observed in 
a small number (n = 6) of preseroconversion samples (defined 
as RNA positive but 3rd gen negative). Pooled RNA testing 
identified all 6 samples, whereas the ADVIA Centaur 4th gen 
assay identified 2 and the Abbott 4th gen assay identified  
4 of these samples.

Although this difference could be attributed to slightly better 
low-end sensitivity for p24 for the Abbott 4th gen assay, other 
published data suggest involvement of additional factors.2,20 
One study using four commercially available seroconversion 
panels for HIV found that the ADVIA Centaur 4th gen assay 
detected seroconversion one bleed earlier in one panel and  
at the same bleed in the remaining three panels compared to 
the Abbott 4th gen assay.7

A study presented at the 2016 HIV Diagnostics Conference 
reported that the ADVIA Centaur 4th gen assay detected  
an acute infection missed by the Abbott 4th gen assay, 
potentially further indicating that p24 analytic sensitivity  
alone is likely insufficient for early detection (Table 2).20  

Also noted were differences in resolved specificity among 
assays. At the same meeting, another study proposed using  
a second 4th gen immunoassay (in this case, the Bio-Rad  
GS HIV Combo Ag/Ab EIA assay) to reduce the rate of FPs 
observed with the Abbott 4th gen assay.21 Testing of the 
reactive samples from the Abbott platform that were first 
reflexed for testing with the Bio-Rad assay resulted in a 
significant reduction of samples requiring confirmation  
(Table 3). Confirmation, which typically involves an HIV 1/2 
differentiation assay and/or nucleic acid testing, can both be 
costly and delay reporting that the patient is HIV negative.

The clinical impact of FP HIV results
Clinical reports underscore the risk of FP results in the clinical 
setting. One report from 2014 describes a pregnant woman 
presenting in the emergency department for delivery.5 
According to that report, because no prenatal HIV testing  
was on record for her, testing was performed, the patient’s 
serum sample was reactive by the Abbott 4th gen assay, and 
antiretroviral therapy was administered to her newborn. The 
report noted that subsequent testing revealed that the serum 
sample was repeatedly positive by the Abbott 4th gen assay, 
but it tested negative by both the ADVIA Centaur HIV 1/2/O 
Enhanced (EHIV) assay and a point-of-care rapid test. RNA 
tested negative, and therapy was discontinued. When a 
plasma sample was used, the Abbott 4th gen assay result was 
negative. The authors concluded that plasma may be a more 
appropriate specimen type for this assay.

The authors of a 2016 case report describe FP results for three 
patients with the Abbott 4th gen assay.22 They reported that  
a FP result was also obtained for one of the samples with the 
confirmatory assay (Bio-Rad MULTISPOT HIV-1/HIV-2 Rapid 
Test). According to the authors, this resulted in the initiation  
of postexposure prophylaxis on the physician with the 
presumptive infection. Therapy was discontinued when 
negative results were obtained with both RNA and proviral 
DNA tests. The authors discuss the spectrum of FP 4th gen  
HIV test results in the clinical setting, especially when both 
screening and confirmatory tests are affected.

A recently published study addressing the FP results associated 
with the Abbott ARCHITECT but not the ADVIA Centaur 4th gen 
HIV assays reports that heterophile interference could be a 
significant factor.23 The authors demonstrate that of 264 
confirmed HIV-negative samples falsely reactive with the 
Abbott assay, 95% (252) were nonreactive with the ADVIA 
Centaur assay. Treatments of the samples to block heterophile 
interference either eliminated or reduced the FP results when 
retested with the Abbott assay. The authors conclude the 
Abbott ARCHITECT HIV Ag/Ab Combo assay is more prone  
to FP results and suggest interference could be associated  
with heterophile antibody binding the monoclonal antibody 
against HIV-1 p24 used in the Abbott assay.

*�Not available for sale in the U.S. for use on the ADVIA Centaur CP system.
*�The ADVIA Centaur HIV assays are developed, manufactured and sold by Siemens Healthineers for Ortho-Clinical Diagnostics, Inc.  

and Grifols Diagnostic Solutions Inc.

Figure 1. HIV serological profile.10-12

Status Result RNA (N†)
ADVIA Centaur 
EHIV, 3rd gen 

(N†)

ADVIA Centaur 
CHIV, 4th gen 

(N†)

Abbott HIV 
Combo, 4th gen 

(N†)

No HIV evidence
Reactive 0 13 33 74

Nonreactive 9435 9422 9402 9361

Established infection
Reactive 4 79 79 79

Nonreactive 0 0 0 0

Preseroconversion (acute)
Reactive 6 0 2 4

Nonreactive 0 6 4 2

Early seroconversion (acute)
Reactive 9 9 9 9

Nonreactive 0 0 0 0

Table 1. HIV 3rd and 4th generation EIA and pooled nucleic acid test results by HIV infection category.3

†If more than one sequential specimen was available for an individual, results for only the first specimen are given.

Resolved HIV status
+ – Total

Abbott and 
Bio-Rad

+ 507 33 540
– 0 987,407 987,407

Total 507 987,440 987,947

Resolved HIV status
+ – Total

Abbott 
only

+ 507 1091 1598
– 0 986,349 986,349

Total 507 987,440 987,947

Sensitivity = 100%
Specificity = 99.9%
PPV = 31.8%
NPV = 100%

Sensitivity = 100%
Specificity = 100%
PPV = 93.9%
NPV = 100%

Table 3. Reduction of FP rate for Abbott ARCHITECT repeat-reactive samples using a second combo assay, the Bio-Rad GS HIV Combo Ag/Ab EIA 
(total samples tested = 987,947).21

Sensitivity
Specificity

Overall Established 
untreated Established treated Early infections

Test TP FN % TP FN % TP FN % TP FN % TN FP %

GS HIV Combo Ag/Ab 653 6 99.1 274 0 100 370 0 100 9 6 60 977 11 98.9

BioPlex 2200 Ag/Ab 653 6 99.1 274 0 100 370 0 100 9 6 60 974 14 98.6

ARCHITECT HIV  
Ag/Ab Combo 652 7 98.9 274 0 100 370 0 100 8 7 53.3 971 17 98.3

ADVIA Centaur HIV 
Ag/Ab Combo (CHIV) 653 6 99.1 274 0 100 370 0 100 9 6 60 977 11 98.9

Table 2. Sensitivity and specificity of four FDA-approved HIV Ag/Ab screening assays using well-characterized specimens of known HIV status.20

TP = true positives; FN = fase negatives; TN = true negatives; FP = false positives.

Conclusion
The 4th gen HIV combo tests have enhanced the ability to 
detect infection in the brief Ag-positive/Ab-negative window. 
An increase in FP rates has been reported in general with 
adoption of 4th gen testing. The FP rate reported in the 
literature should be considered when selecting an HIV assay 
because different FP rates have been observed among 
commercially available assays.
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