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but Separate Detection of Human Immunodeficiency Virus Antigens
and Antibodies
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The recently launched Liaison XL Murex HIV Ab/Ag assay (DiaSorin S.p.A) uses chemiluminescence immunoassay technology
for the combined qualitative determination of p24 antigen of HIV-1 and specific antibodies to both HIV-1 and HIV-2. We stud-
ied 571 serum samples from those submitted to our laboratory for HIV screening. The samples were divided into 3 subsets: sub-
set A, 365 samples collected prospectively during 1 week; subset B, 158 samples from confirmed HIV-positive patients; and sub-
set C, 48 samples with a positive screening result but a negative or indeterminate confirmatory test result. Our standard
screening/confirmatory algorithm was used as a reference. In subset A (prospective), 5 samples were positive and 360 negative by
the standard procedure. Liaison XL Murex HIV Ab/Ag correctly identified all 5 positive samples (100%) and 357 negative sam-
ples (99.2%). In subset B (confirmed positive), all 158 positive samples were in total agreement in both procedures. In subset C
(screen positive only), Liaison XL Murex HIV Ab/Ag yielded accurate results in 42 out of 48 samples (87.5%). Global sensitivity
and specificity for Liaison XL Murex HIV Ab/Ag (all subsets included) were 98.3% and 98.5%, respectively. Considering only
nonselected prospective samples and confirmed positive samples (subsets A and B), the corresponding sensitivity and specificity
values were 100% and 99.2%, respectively. The new fully automated HIV screening test showed high sensitivity and specificity
compared to our standard algorithm. Its added advantage of being able to detect HIV-1 and HIV-2 antibodies and p24 antigen

separately could prove useful in the diagnosis of early infections.

dentification of human immunodeficiency virus (HIV) infec-

tion early in the seroconversion window period is essential for
optimal patient management and significant reduction in the
transmission rate (1).

Over the last few decades, considerable efforts have been made to
narrow the window period for detection of HIV (2). Although anti-
body (Ab) tests (third-generation assays) have been developed to re-
duce this period, they are not able to identify patients with acute HIV
infection who have not yet produced specific antibodies.

Fourth-generation HIV tests are designed to detect both HIV
antibodies and the p24 antigen (Ag) in a single assay run. Due to
their ability to detect HIV p24 Ag, these tests can detect HIV in-
fection prior to seroconversion (3). The sensitivity of fourth-gen-
eration assays for the detection of early HIV infection has been
proven in several prior studies (4-9).

Liaison XL Murex HIV Ab/Ag (DiaSorin S.p.A., Italy) is a fully
automated fourth-generation screening test based on chemilumi-
nescence immunoassay technology that performs complete sam-
ple processing. An advantage over previous fourth-generation as-
says is that it detects and reports separate values for HIV antigens
and antibodies, thus enabling better interpretation of results. The
performance of this new assay for the screening of HIV infection
has not been extensively evaluated (10, 11).

The aim of the present study was to evaluate the fourth-gener-
ation Liaison XL Murex HIV Ab/Ag assay in a panel of well-char-
acterized serum specimens.

MATERIALS AND METHODS

Standard algorithm. The standard diagnostic algorithm is represented in
Fig. 1. Samples were considered to be HIV seropositive if they were reac-
tive by the Architect HIV Ag/Ab Combo system (Abbott, Wiesbaden,
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Germany) and by a Western blot assay (WB) (New LabBlot; Bio-Rad) or
nucleic acid amplification test (NAAT) (HIV Versant kPCR; Siemens).
Specimens with negative or indeterminate WB and positive NAAT results
indicated acute HIV infection. Specimens with negative Architect HIV
Ag/Ab Combo results were identified as HIV seronegative.

Clinical specimens. Three subsets were used to evaluate the Liaison
XL Murex HIV Ab/Ag assay, as follows: subset A, 365 routine serum
samples collected prospectively during 1 week; subset B, 158 confirmed
HIV-positive samples; and subset C, 48 archived samples with positive
HIV screening (Architect HIV Ag/Ab Combo) and negative/undeter-
mined WB results.

Fourth-generation assay. Liaison XL Murex HIV Ab/Ag uses chemi-
luminescence immunoassay technology for the combined qualitative de-
termination of HIV-1 p24 antigen and specific antibodies to both HIV-1
(group M and group O) and HIV-2 in human serum or plasma samples.
Specimens with signal-to-cutoff (S/CO) ratios of =1 are considered reac-
tive for HIV p24 antigen or HIV antibodies. The system generates 2 dif-
ferent results— one for p24 antigen and the other for antibody detection
in each sample—and a combined final result. The test was performed
following the manufacturer’s instructions.

Statistical analysis. Sensitivity and specificity values were calculated
with a 95% confidence interval following an exact binomial distribution.
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FIG 1 Standard algorithm used for the screening and confirmation of HIV
infection (gold standard). qPCR, quantitative PCR.

The data were analyzed using SPSS version 19.0 (IBM Corp., Armonk,
NY, USA).

RESULTS

A total of 571 serum samples from 567 patients were tested using
Liaison XL Murex HIV Ab/Ag. Table 1 shows the results of the

TABLE 1 Detailed results for all samples assayed and all techniques

Liaison XL Murex HIV Ab/Ag assay compared with the standard
algorithm for all 3 subsets.

Subset A (prospective). Of the 365 nonselected prospective
samples, 5 were HIV positive (1 from a patient with acute infec-
tion) and 360 were HIV negative by the standard algorithm. Liai-
son XL Murex HIV Ab/Ag correctly identified all 5 positive sam-
ples (100%). As for the negative samples, the new system correctly
identified 357 of 360 samples (99.2%). Three samples classified as
negative by the reference method had a positive antibody result
and were considered false-positive results. The results of WB and
NAAT were also negative for these samples (Table 1).

Subset B (confirmed positive). Liaison XL Murex HIV Ab/Ag
correctly identified all 158 archived positive samples (100%). p24
antigen was detected in 13 samples (Table 1).

Subset C (screen positive only). Samples included in subset C
were Architect HIV Ag/Ab Combo positive and WB negative (n =
36) or undetermined (n = 12).

Thirty samples were HIV negative by the standard algorithm.
All these samples were considered false positive in the screening
technique (Architect HIV Ag/Ab Combo). With the Liaison XL
Murex HIV Ab/Ag, 27 samples were true negatives and 3 were false
positives.

Eighteen samples were HIV positive by the standard algorithm.
The screening technique correctly identified all the positive sam-
ples. Considering additional clinical data, these samples were clas-
sified as follows. (i) Ten samples were from patients in the sero-
conversion window. Liaison XL Murex HIV Ab/Ag yielded

Result”
Standard algorithm New fourth-generation assay
Subset No. of samples Architect WB NAAT Final Ab Ag Final
A 357 Negative NA NA Negative Negative Negative True negative
3 Negative Negative <37 Negative Positive Negative False positive
Positive Positive NA Positive Positive Negative True positive
2 Positive Positive NA Positive Positive Positive True positive
1° Positive UD Detectable Positive Positive Positive True positive
B 145 Positive Positive NA Positive Positive Negative True positive
13 Positive Positive NA Positive Positive Positive True positive
C 23° Positive Negative <37 Negative Negative Negative True negative
4¢ Positive UD <37 Negative Negative Negative True negative
2° Positive Negative <37 Negative Positive Negative False positive
1° Positive UD <37 Negative Positive Negative False positive
4b Positive UD Detectable Positive Positive Negative True positive
2b Positive Negative Detectable Positive Positive Positive True positive
2v Positive Negative Detectable Positive Negative Positive True positive
1v Positive UD Detectable Positive Positive Positive True positive
1° Positive UD Detectable Positive Negative Positive True positive
34 Positive Negative <37 Positive Negative Negative False negative
34 Positive Negative <37 Positive Positive Negative True positive
14 Positive UD <37 Positive Positive Negative True positive
1¢ Positive Negative <37 Positive Positive Negative True positive

“ NA, not applicable; UD, undetermined.
b Acute infection.

¢ Architect false-positive result.

4 Maternal antibodies.

¢ HIV-2 infection.

/Our routine confirmatory test detects only antibodies against HIV-1 (New LabBlot HIV-1); this sample was confirmed when assayed with a Western blot assay specific for HIV-2

(New LabBlot HIV-2).
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TABLE 2 Comparison of Liaison XL Murex HIV Ab/Ag with the gold
standard approach (Architect plus Western blotting) in all the samples
assayed (subsets A, B, and C)

Standard algorithm result”

Liaison XL Murex HIV

Ab/Ag result Positive Negative
Positive 178 6
Negative 3 384
Total 181 390

@ Sensitivity (95% confidence interval [CI]), 98.3% (94.8% to 99.5%); specificity (95%
CI), 98.5% (96.5% to 99.4%).

positive results in all the samples. Both antigen and antibody were
positive in 3 samples, 4 samples were reactive only to antibodies,
and 3 samples had only a positive p24 antigen result. (ii) Seven
samples corresponded to newborns from seropositive mothers.
Although all 7 children were clearly non-HIV infected, their sam-
ples were considered positive by the standard algorithm because
they still carried maternal antibodies. Liaison XL Murex HIV
Ab/Ag was reactive in only 4 of the 7 samples. (iii) One sample
from a patient infected by an HIV-2 strain was clearly positive by
Liaison XL Murex HIV Ab/Ag.

In summary, Liaison XL Murex HIV Ab/Ag yielded accurate
results in 42 of 48 samples in this subset (30 HIV negative and 18
HIV -positive; agreement, 87.5%) (Table 1).

Sensitivity and specificity analysis. When all the samples
were analyzed, the sensitivity and specificity of the Liaison XL
Murex HIV Ab/Ag assay were 98.3 and 98.5% (subsets A, B, and
C) (Table 2).

When only subsets A and B were analyzed (samples collected
prospectively and confirmed positive samples), the sensitivity and
specificity were 100% and 99.2% (Table 3).

DISCUSSION

The present study shows that the Liaison XL Murex HIV Ab/Ag
assay is highly sensitive and specific for the detection of HIV in-
fection. It yielded very few false-positive and false-negative results
and correctly identified all specimens classified as acute HIV in-
fection by the standard algorithm.

Fourth-generation HIV assays have been widely used for
screening. Although their performance has varied (8, 12-14), the
assays have demonstrated higher sensitivity than earlier assays by
reducing the window period (1, 4, 7-9, 12, 14, 15).

In the present study, Liaison XL Murex HIV Ab/Ag was highly
sensitive (100%) in both routine serum samples and confirmed
positive samples (98.3% when samples from subset C were in-
cluded) compared with the standard algorithm. Salmona et al.
(16) recently evaluated the BioPlex 220 assay, which also sepa-
rately detects antibody and antigen. The sensitivity of the BioPlex
2200 was also 100%.

In the literature, specificity values for fourth-generation assays
range between 97.6% and 99.8% (16, 17). Several studies have sug-
gested lower specificity of fourth-generation assays because of the
combination of 2 different test principles (3, 12, 18). This lack of
specificity results in the need to perform additional tests to rule out
false-positive results. In our study, we recorded 6 false-positive re-
sults: 3 in samples from subset A (prospective) and 3 in samples from
subset C (screen positive only). The specificity of Liaison XL Murex
HIV Ab/Ag was 99.2% in the prospective and confirmed positive
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TABLE 3 Comparison of Liaison XL Murex HIV Ab/Ag with the gold
standard approach (Architect plus Western blotting) only in samples

from subsets A and B (prospective, nonselected, and confirmed HIV-
positive samples)

Standard algorithm result”

Liaison XL Murex HIV

Ab/Ag result Positive Negative
Positive 163 3
Negative 0 357
Total 163 360

“ Sensitivity (95% CI), 100% (97.76% to 100%); specificity (95% CI), 99.2% (98.7% to
100%).

populations (98.5% when samples from subset C were included), i.e.,
similar to that reported by Salmona et al. (99.5%) (16).

Since subset C is a very specific subset that also includes false-
positive samples with the reference screening method, we decided
to perform sensitivity and specificity analysis with and without the
subset.

Although comparing Liaison XL Murex HIV Ab/Ag with Ar-
chitect HIV Ag/Ab Combo was not a goal of the present study, we
observed more false-positive results with Architect HIV Ag/Ab
Combo than with Liaison XL Murex HIV Ab/Ag. Therefore, we
suggest that fewer WB/NAAT would be required to rule out false-
positive screening results if Liaison XL Murex HIV Ab/Ag was
used as the screening assay.

False-negative results were obtained in 3 specimens from non-
infected newborns whose mothers were seropositive. Since these
newborns were presumably very close to antibody clearance, we
suggest that this lack of sensitivity was due to the low antibody
levels present in these specimens. In other clinical situations where
antibody levels are low, such as acute infection, false-negative re-
sults should not be reported, because the assay also detects p24
antigen with high sensitivity.

The detection of acute HIV infection is crucial for the prompt
initiation of antiretroviral therapy. In addition, several studies
suggest that expansion of the viral reservoir can be reduced by
initiating early and adapted antiretroviral treatment (19-21). In
the present study, Liaison XL Murex HIV Ab/Ag showed excellent
sensitivity for the detection of acute HIV infection by detecting
HIV p24 antigen in 7 of the 11 samples classified by the standard
algorithm as indicative of acute HIV infection.

Liaison XL Murex HIV Ab/Ag has the added advantage of be-
ing able to detect and report separate antibody and antigen results,
thus providing more information about a patient’s infection. For
example, in subset B, which corresponded to confirmed positive
samples, only 13 samples (8%) showed detectable p24 antigen-
emia. Lack of antigen detection provides valuable information on
the effectiveness of antiretroviral treatment in the patient’s viro-
logical control. We were able to obtain information about acute
infection by detecting HIV p24 antigen without antibody detec-
tion, as was the case in 3 patients in subset C.

Liaison XL Murex HIV Ab/Ag identifies patients infected by
HIV-1 or HIV-2. Since the prevalence of HIV type 2 is low in Spain
(22), the use of a HIV-1 WB assay as the sole confirmatory test is
common. Consequently, HIV-2-infected individuals can be mis-
classified as HIV-1 positive because of the cross-reactivity between
HIV-2 antibody and envelope glycoproteins of HIV-1 (16). In the
present study, 1 specimen was considered non-HIV infected by
the standard algorithm because the WB was nonreactive; the
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HIV-2 WB assay was performed based on the patient’s epidemio-
logical history. This misclassification could have been avoided by
using an assay to discriminate between HIV-1 and HIV-2.

The present study is subject to a series of limitations. First, few
patients had acute HIV infection. Second, we did not assess the
sensitivity of the assay in different viral subtypes. Third, we did not
test seroconversion subsets to establish a more accurate compar-
ison of window periods.

In conclusion, this study shows that the new Liaison XL Murex
HIV Ab/Ag assay is highly sensitive and specific in the diagnosis of
HIV infection. In addition, it identifies patients with acute HIV
infection, thus enabling rapid initiation of highly active antiretro-
viral therapy (HAART).
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