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Abstract
Oral fluid specimens (OF) have been widely used to know the HIV prevalence in several key populations. Here, we aim to 
validate in OF specimens an existing HIV chemiluminiscence assay for serum specimens. Paired OF and serum specimens 
were collected from 83 known HIV-positives and 83 known HIV-negatives in order to validate the performance character-
istics of the automated chemiluminiscence Liaison XL Murex HIV Ag/Ab assay (Diasorin Inc, Iberia) for HIV antibody 
detection in OF specimens. Among the previously known HIV-seropositive group, HIV antibodies were detected in 69 out 
of 83 OF specimens. All serum and OF specimens collected from 83 HIV seronegative individuals were negative. The sen-
sitivity and specificity of this assay were 83.13% and 100% respectively in OF. The PPV and NPV values were 100% and 
85.57% respectively. The correlation obtained between both specimens was (K: 0.83, [95% CI: 0.748–0.915]) according to 
the kappa index. The ROC curve analysing the optimal cut-off of the Liaison XL Murex HIV Ag/Ab to detect positive OF 
specimens revealed that a cut-off of 0.497 showed sensitivity and specificity values of 98.8% and 97.59% respectively. Taking 
into account this cut-off, the overall sensitivity and NPV of the Liaison XL Murex HIV Ag/Ab assay could rise from 83.1 
to 98.8% and from 85.5 to 97.7%, respectively. Our results suggest that the Liaison XL HIV Ag/Ab assay is suitable for the 
detection of HIV antibodies in OF specimens.
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Introduction

In 2020, despite the potential issues of under-diagnoses and 
under-reporting due to the COVID-19 pandemic, a total of 
104,765 new HIV infections were reported in the WHO 
European Region, with a crude rate of 11.8 per 100,000 
inhabitants. The area of the European Union (EU) reported a 

total of 14,971 new diagnoses with a rate of 3.7 per 100,000 
inhabitants. Sexual transmission between men who have sex 
with men was the most common transmission group in the 
EU/EEA (representing 39%), while heterosexual transmis-
sion and people who inject drugs were the main transmission 
groups reported in Eastern European countries. The rate of 
new HIV diagnoses in men was almost two times higher 
than in women, 15.7 and 8.1 cases per 100,000 population 
respectively, and 36% of those diagnosed with HIV had a Jordi Casabona and Pere Joan Cardona are co-senior authors on 
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CD4 cell count < 350 cells/ mm3, thus indicating a diag-
nostic delay [1].

The diagnosis of HIV infection is based on the detection 
of HIV-specific antibodies in serum or plasma specimens. 
However, since the 80 s, several authors have described the 
suitability of alternative specimens, such as oral fluid or 
urine for the diagnosis of a variety of infections, including 
measles, rubella, Epstein Barr, parvovirus B19, human her-
pesvirus 6, Helicobacter pylori, human immunodeficiency 
virus (HIV), hepatitis B, and hepatitis C viruses [2–5].

OF may be considered to be a mixture of secretions from 
salivary glands and plasma components derived by passive 
transudation from capillaries in the oral mucosa particularly 
the gingival crevicular fluid. This fluid is passively transuded 
into the mouth across the mucosa and through the gingival 
crevices and is rich in IgG and IgM, but at levels consider-
ably lower than those in serum [6].

OF specimens offer some advantages over serum, since 
collection is painless; it can be performed by persons with 
minimal training, and the risk of needle exposure is mini-
mized, which is especially suitable for seroprevalence stud-
ies, in which blood samples are difficult to obtain (i.e., in 
injecting drug users, children, and hemophiliacs). These 
features are especially important in low-income countries 
and in non-clinical settings.

With the purpose to generate additional information 
which may be useful for improving public health strategies, 
the objective of this study is to evaluate the performance 
of the Liaison XL Murex HIV Ag/Ab chemiluminiscence-
automated assay in OF specimens.

Material and methods

Study population

We included in the study 166 individuals, of which eighty-
three were known HIV-positive individuals, attending at the 
HIV clinic at Hospital Universitari Germans Trias i Pujol. 
All patients were on antiretroviral treatment. Regarding 
risk factors, 10 injected drugs and eight had been exposed 
to HBV (HBcAc positive). Eighty-three individuals were 
known HIV-negative attending at the Blood Bank at Hospi-
tal Universitari Germans Trias i Pujol. All study participants 
gave informed consent, and demographic data (sex and age) 
was collected through an anonymous questionnaire.

Ethics

Participation in the study was voluntary. The anonymity was 
assured, as no personal identifiers were included in the data-
base. This study was approved by the local Research Ethics 
Committee (PI19-020).

Specimen collection

Paired OF and serum specimens were obtained simulta-
neously from each participant. Oral fluid specimens were 
collected with the Intercept i2 collection device (OraSure 
Techonologies, Inc, USA). Briefly, the Intercept® i2™ 
Oral Fluid Collection Device consists of a treated, absor-
bent cotton fiber pad affixed to a plastic shaft, and a pre-
servative solution in a plastic container. The pad is placed 
under the tongue until a blue color appears in the sample 
adequacy window or the collection time reaches 15 min and 
then; the pad is removed from the mouth and placed into 
the oral specimen collection vial. OF specimens were sent 
to the laboratory and centrifuged immediately for 5 min at 
600 × g into a new tube. Blood specimens were obtained 
by venipuncture with Vacutainer tubes (Becton Dickinson, 
Inc, Madrid, España). Blood was centrifuged for 10 min 
at 10,000 rpm to obtain the serum fraction. OF and serum 
specimens were processed simultaneously on the same day 
they were received.

Laboratory methods

All serum and oral fluid specimens were tested using the 
Liaison XL Murex HIV Ag/Ab assay in Liaison XL platform 
according to the manufacturer’s instructions [7].

Precision study

The precision of the Liaison HIV Ag/Ab assay was assessed 
following the recommendations of Clinical and Laboratory 
Standards Institute (CLSI) document EP15-A2 [8]. To per-
form the precision study, we used the p24 antigen/antibody 
negative and p24 antigen/antibody HIV positive controls 
provided by Diasorin. For each control, three replicates by 
day (repeatability) and for 5 days (reproducibility) were 
tested by Liaison HIV Murex Ag/Ab assay using the Liai-
son XL instrument.

Statistical analysis

The detection of HIV antibodies in serum specimens with 
Liaison XL Murex HIV Ag/Ab assay was used as a gold 
standard in the ROC curve, which was performed to deter-
mine the optimal cut-off point to identify positive oral fluid 
specimens using Youden index. We calculated the sensi-
tivity, specificity, positive (PPV), and negative (NPV) pre-
dictive values in oral fluid specimens. Ninety-five percent 
(95%) confidence intervals (CI) were calculated with the 
Clopper-Pearson method. Concordance between results 
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obtained for oral fluid and matched serum specimens were 
established using the Kappa index. We calculated the total 
mean and standard deviations obtained on each control.

Results

Among the 166 individuals included in the validation 
study, men were predominant in the HIV-seropositive 
group (70 out of 83); while in the HIV-seronegative group, 
there were 36 men and 42 women. In this group, there 
were 5 cases in which the sex information was missing. 
Among the previously known HIV-seropositive group, 
HIV antibodies were detected in 69 (83.13%) out of 83 OF 
specimens according to the Liaison XL Murex HIV Ag/Ab 
assay cut-off (1.00). There were 14 specimens with values 
between 0.478 and 0.919. These specimens were consid-
ered initially as negative. All serum and OF specimens col-
lected from 83 HIV seronegative individuals were negative 
by Liaison XL Murex HIV Ag/Ab. The S/CO and standard 
deviation for HIV-negative subjects for both serum, 0.352 

and 0.044, and OF specimens, 0.434 and 0.044, respec-
tively. The sensitivity and specificity of this assay in OF 
specimens were 83.13% (95% CI: 73.32–90.46) and 100% 
(95% CI: 95.65–100.00), respectively. The PPV and NPV 
values for this study were 100% (95% CI: 94.79–100.00) 
and 85.57% (95% CI: 76.97–91.88) respectively. The 
ROC curve analysing the optimal cut-off of the Liaison 
XL Murex HIV Ag/Ab to detect positive OF specimens 
is shown in Fig. 1. The area under the ROC (AUC) was 
0.997. The ROC analysis revealed that a cut-off of 0.497 
showed sensitivity and specificity values of 98.8% (IC 
95%: 93.47–99.97) and 97.59% (IC 95%: 91.57–99.71) 
respectively. Taking into account this cut-off, 13 out of 14 
initially negative specimens were classified as positive, so 
the overall sensitivity and NPV of the Liaison XL Murex 
HIV Ag/Ab assay could rise from 83.1 to 98.8% and from 
85.5 to 97.7%, respectively. The results of the agreement 
between serum and OF specimens was K: 0.83, (95% CI: 
0.748–0.915) according to the Kappa index. The total vari-
ance of the Liaison XL HIV Ab/Ag assay for each control 
ranged from 1.57 to 10.8 (Table 1).

Fig. 1   ROC analysis to deter-
mine the optimal cut off of the 
LIAISON HIV Ag/Ab assay to 
identify a positive result in oral 
fluid specimen
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Discussion

We performed biannual cross-sectionals studies in Cata-
lonia using OF specimens, to determine the prevalence 
of HIV infection in vulnerable populations, such as men 
who have sex with men, sex workers, and injection drug 
users recruited from harm reduction centers. The combina-
tion of an adequate oral fluid collection device and a highly 
sensitive HIV antibody detection assay may offer a good 
alternative to serum based techniques for the HIV infection 
surveillance [9].

The results of the precision study showed that the Liaison 
HIV Ag/Ab XL assay is reproducible with an acceptable 
variance values.

In our study, we obtained an excellent concordance when 
paired serum and OF specimens were tested for HIV anti-
bodies using the Liaison XL HIV Ag/Ab assay. The sensitiv-
ity and specificity of this assay in OF specimens was 83.1% 
and 100%, respectively. There were fourteen HIV seroposi-
tive patients with negative OF, of which 13 would be posi-
tive adjusting the Liaison XL HIV Ag/Ab assay cut-off with 
the ROC curve. The overall sensitivity and NPV of the Liai-
son XL HIV Ag/Ab assay would rise up from 83.1 to 98.8% 
and from 85.5 to 97.7%, respectively. Our results are com-
parable with previous research that also showed high-level 
performance on OF. Puneta et al. collected saliva and serum 
specimens from newly diagnosed confirmed HIV seroposi-
tive patients and from healthy individuals. Saliva specimens 
were collected by simple spitting method. The authors used a 
specialized ELISA (Genscreen HIV 1 + 2), which had higher 
sensitivity and specificity to detect HIV antibodies in saliva 
specimens (99% and 100% respectively) [10].

Even though serological HIV assays are modified to 
increase its sensitivity, the relatively lower concentration 
of IgG antibodies found in OF in comparison with serum 
provides an explanation for the occurrence of false negative 
results. Moreover, there are some limitations to OF speci-
mens use for HIV antibody testing. The HIV antibody assays 
based on oral fluid specimens are also unlikely to detect 
recent HIV infection or those cases where viral load has 
been reduced by antiretroviral therapy [11].

The Liaison HIV Ag/Ab assay has high-level perfor-
mance for the diagnosis of HIV infection on OF specimens. 
Thus, it could be a suitable tool for HIV testing in OF avail-
able to people in both clinical and non-clinical settings.
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