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ABSTRACT

Background: Accurate human immunodeficiency virus diagnosis is required to treat and prevent transmission.
HIV western blot (MP-WB) has major drawbacks such as prolonged turnaround times, and high percentages of
indeterminate results. To address these issues, the CDC in 2014 recommended the use of an immunological test ca-
pable of differentiating anti-HIV-1 antibodies from anti-HIV-2 antibodies for HIV diagnosis. The Geenius™ HIV
1/2 Confirmatory Assay/Bio-Rad is a rapid, single-use immunochromatographic test designed to confirm and dif-
ferentiate HIV antibodies.

Methods: This study, conducted at the Central Virology Laboratory of the Rabat Specialty Hospital, Morocco,
evaluated the performance of the Geenius test as an alternative to MP-WB for confirming HIV-1 diagnoses over
24 months. 116 samples were included, 113 patient samples with repeatedly reactive HIV screening test (HIV
Combo Ag/Ab) and 3 external quality evaluation programs. Samples were tested by Geenius™ HIV-1/2 confir-
matory assay and MP-WB. A nucleic acid amplification test (NAAT) was performed for discordant cases.

Results: Geenius and MP-WB mostly agreed in 95% of the overall, with a Cohen's kappa coefficient at 0.728, in-
dicating substantial agreement. Geenius also produced fewer indeterminate results compared with MP-WB
(16.67% vs. 83.33%), mainly in low-reactive samples. At the band level, the highest performances were seen with
Gp160 and Gp41, showing concordance rates of 97% and 99%, respectively, with Cohen's kappa coefficient of
0.866 and 0.955. In contrast, the p24 and p31 bands demonstrated lower performances.

Among six discordant results, five had low HIV Combo index values and were NAAT confirmed negative. A single
high screening ratio and positive NAAT discordant case was classified as acute HIV infection. Excluding indeter-
minate Geenius results, the Geenius assay displayed 99% sensitivity, 100% specificity, 100% PPV, and 90.9%
NPV, which justifies its better diagnostic performance compared to MP-WB.

Conclusions: The Bio-Rad Geenius HIV-1/2 confirmatory test represents a reliable, rapid, and less labor-intensive
alternative to MP-WB, offering a simplified approach for confirming HIV diagnoses, with good sensitivity for
gp41 and gp160 bands, and can be integrated into diagnostic algorithms.
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INTRODUCTION

Accurate laboratory diagnosis of human immunodefi-
ciency virus (HIV) infection is essential for identifying
individuals who could benefit from antiretroviral thera-
py and for reducing the risk of HIV transmission. De-
spite low HIV prevalence in the general Moroccan pop-
ulation, a focused epidemic is found among key popu-
lations at higher risk of exposure [1]. Revised algo-
rithms for Human Immunodeficiency Virus confirma-
tory testing have been recommended by various institu-
tions worldwide. The Centers for Disease Control and
Prevention (CDC) in the United States (US) updated its
recommendations for HIV confirmation in 2014, such
that after an initial fourth-generation HIV Ag/Ab
screening test, the use of HIV western blot was replaced
by a HIV-1/HIV-2 antibody differentiation assay as a
supplemental test for HIV confirmation [2].

Geenius™ HIV 1/2 is a single use immunochromatog-
raphic assay that uses recombinant and specific syn-
thetic peptides. It decreases reporting time, identifies
patients with acute HIV infection earlier, and improves
patient care [3,4] while western blot (MP-WB) testing
takes several hours of technical time, requires training
and expertise in data interpretation. Moreover, it may
produce indeterminate results and delay reporting, and
may be misinterpreted in patients with HIV-2 infection
due to antigenic cross-reactivity [5].

This study assessed both the global performance of the
Bio-Rad Geenius HIV 1/2 assay and its individual band
analysis in confirming HIV-1 infection.

MATERIALS AND METHODS

Samples

This retrospective study was conducted at the Central
Virology Laboratory of the Specialty Hospital of Rabat,
Ibn Sina University Hospital Center, Morocco. We in-
cluded in this study all patients whose serum was re-
peatedly reactive at HIV Ag/Ab Combo/Alinity test
during the study period, which lasted 24 months, from
June 2022 to June 2024. The patients were from various
clinical departments of the Ibn Sina University Hospital
Center.

Serum was collected in dry tubes, with or without a sep-
aration gel. The Geenius™ HIV ', the MP Diagnostics
HIV Blot 2.2 (MP-WB) were performed in the same
sample. In case of discordant result, an additional
EDTA tube sample was requested for HIV Nucleic Acid
Amplification Test (HIV-1 NAAT). Samples were stor-
ed at -20°C until analysis.

The HIV Ag/Ab Combo Test

The HIV Ag/Ab Combo is a microparticle chemilumi-
nescent immunoassay (CMIA) performed on the Alinity
/Abbott analyzer. It is used for the qualitative simulta-
neous detection of the HIV p24 antigen and antibodies
against Human Immunodeficiency Virus Type 1 and/or
Type 2 (HIV-1/HIV-2) in human serum or plasma. A
sample is considered non-reactive if the result is < 1.0
s/co (signal-to-cutoff) and reactive if the result is > 1.0
s/co. When a sample was reactive, it was rechecked af-
ter centrifugation at 10,000 g for 10 minutes [6].

Geenius™ HIV 1/2 Confirmatory Assay / Bio-Rad
The Geenius™ HIV 1/2 Confirmatory Assay (Geenius)
is a qualitative immunochromatographic test designed
for the confirmation and differentiation of specific anti-
bodies against HIV-1 and HIV-2 in samples of capillary
whole blood, venous whole blood, serum, or plasma. It
is a single-use test and does not require multiple sam-
ples or series testing. This test includes six "test" bands
(numbered 1 to 6) corresponding to recombinant anti-
gens of HIV-1 (p31, gpl60, p24, gp4l) and HIV-2
(gp36, gp140) fixed on a solid-phase membrane, along
with a control band "C" to ensure the validity of the test.
The test takes approximately 40 minutes to perform and
requires 5 pL of serum or 15 pL of whole blood [7].
According to Bio-Rad criteria, a result is interpreted as
positive for HIV-1 when there are two bands with at
least one corresponding to an envelope (ENV) protein.
It is considered negative if no bands are detected, and
indeterminate if the band pattern does not meet the cri-
teria for a positive result [7].

MP Diagnostics HIV Blot 2.2/MP

The MP Diagnostics HIV Blot 2.2/MP Biomedicals
(western blot) is a qualitative immunoenzymatic test de-
signed for the confirmation of specific antibodies
against HIV-1 and HIV-2 in human serum or plasma.
The test uses specific antigens of HIV-1 and a synthetic
peptide specific to HIV-2. The reading is performed vi-
sually by the operator. Each test strip includes internal
control bands to validate test performance (positive,
weakly positive and negative control serum) that are al-
so tested alongside six patient samples to confirm the
reliability of results [8].

Interpretation of the western blot follows manufacturer
guidelines, where a result is considered negative if no
viral specific bands are present or if only p17 antibodies
are detected without any other bands. A result is HIV-1
positive when there is detection of two envelope (ENV)
bands (gp160, gp41, gp120) along with either one GAG
band (pl17, p24, p55) or one POL band (p31, p51, or
p66). A result is interpreted as HIV-1 indeterminate if
viral specific bands are present but the pattern does not
fulfill the criteria for a positive result [8].

Xpert® HIV-1 Viral Load

The Xpert® HIV-1 Viral Load test is an in vitro reverse
transcription polymerase chain reaction test for the de-
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tection and quantification of HIV-1 RNA in human
plasma collected from patients infected with HIV-1 us-
ing automated GeneXpert systems. The test can quanti-
fy HIV-1 RNA within a range of 40 to 10,000,000
copies/mL. In our study, it was only performed for dis-
cordant Geenius and WB-MP results [9].

Statistical analysis

The statistical analysis of data was performed with
JAMOVI V 2.5.6.0 statistical software. The results were
expressed as percentage and effective for qualitative
variables and as median and quartile for quantitative
variables. The comparison between Geenius HIV1/2
and western blot was evaluated by the Cohen’s kappa
coefficient (< 0.20 slight, 0.21 - 0.4 fair, 0.41 - 0.60
moderate, 0.61 - 0.8 substantial, 0.81 almost perfect).
The sensitivity and specificity were determined after ex-
cluding Geenius indeterminate result.

RESULTS

According to our inclusion criteria, a total of 116 speci-
mens were selected. Among these, 113 from patients
who tested reactive twice on the HIV screening test
(HIV Combo Ag/Ab), and three external quality evalua-
tion (EQE) samples. The screening test signal-to-cutoff
(S/CO) ratios had a median value at 727 S/CO, with an
interquartile range of 532 - 887 S/CO and a total range
of 1.02 - 1,362 S/CO. The overall agreement between
the Geenius and western blot assays was 95%, with a
Cohen’s kappa value of 0.728, indicating substantial
agreement (Table 1).

When evaluating the concordance of individual bands,
Geenius assay showed high concordance with MP-WB
for Gp160 and Gp41, with agreement rates of 97% and
99%, and kappa values of 0.866 and 0.955, respectively,
indicating excellent agreement. However, performance
was lower for p24 and p31, with agreement rates of
72% and 70%, and kappa values of 0.292 and 0.377, re-
spectively, indicating only fair to moderate agreement
(Figure 1).

Among the six discordant results, five cases (83.3%) ex-
hibited low HIV Combo index values (< 10 S/CO). Of
these, one patient had an indeterminate Geenius result,
and tested negative by both MP-WB and HIV-1 NAAT.
The remaining four patients were all indeterminate by
MP-WB and negative by Geenius and HIV-1 NAAT
(Table 2). One discordant case involved a patient with a
high HIV Combo Ag/Ab index value, whose sample
was negative by Geenius and indeterminate by MP-WB.
This profile was consistent with an acute HIV-1 infec-
tion (Table 2).

As for Geenius performances compared with MP-WB,
the assay demonstrated excellent overall diagnostic ac-
curacy, with a sensitivity of 99%, specificity of 100%, a
positive predictive value (PPV) of 100%, and a negative
predictive value (NPV) of 90.9%. These findings show
the high reliability of the Geenius test in correctly iden-
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tifying cases (Table 3). At the individual antigen level,
Gp160 and Gp41 showed excellent performance, while
p24 and p31 had limited diagnostic accuracy (Table 3).

DISCUSSION

For over 20 years, the western blot has served as the pri-
mary confirmatory test for HIV. While it is specific and
reliable, it is also known to be labor-intensive, time-
consuming, and subjective, requiring technical expertise
for interpretation. Additionally, it can sometimes yield
indeterminate results, causing delays in providing final
diagnoses [10].

Bio-Rad developed a new confirmatory and differentia-
tion test, the Geenius HIV-1/2 Confirmatory Assay,
which was approved by the Food and Drug Adminis-
tration in October 2014 [11]. Since then, it has been
evaluated in many studies [10,12,13], including a few
studies comparing between Geenius and MP-WB [10].
Our results showed an overall sensitivity and specificity
of the Geenius HIV1/2 based on MP-WB and HIV-1
NAAT at 99% and 100.0%, respectively. The only
false-negative result (Table 3) occurred in a patient with
an acute HIV-1 infection.

Reported sensitivities and specificities in previous stud-
ies ranged from 99.3 - 100% and 96.3 - 100%, respec-
tively [10,12,13]. The sensitivity could be lower in stud-
ies including specimens of seroconversion or acute in-
fection [10,14].

Montosonis et al. compared the performance of Geenius
with that of MP-WB. The study included 160 specimens
and reported an overall sensitivity of 92% for the Ge-
enius assay, compared with 89% for the MP-WB. In
HIV seroconversion samples, MP-WB yielded more in-
determinate but fewer negative results than Geenius.
After excluding early seroconversion samples, the sen-
sitivity of both Geenius and MP-WB reached 100%.
These findings highlight the value of NAAT in cases of
seroconversion [10].

Kondo et al. evaluated the Geenius HIV-1/2 Confirma-
tory Assay against the conventional western blot assays
(HIV-1 WB and HIV-2 WB) using 166 HIV-1 positive
samples (146 from patients with established HIV-1 in-
fection and 20 from patients with acute infection), five
HIV-1 seroconversion and 140 HIV negative samples
from the Japanese population. Although the sensitivity
of Geenius and MP-WB was not significantly different
(99.3% vs. 98.6%) for samples from established HIV-1
infections, Geenius gave seven positive results in 20
MP-WB negative or indeterminate samples from acute
HIV-1 infections and provided positive results earlier
than MP-WB in two of five seroconversion panels,
showing that Geenius is more sensitive than MP-WB.
For 140 HIV-1 negative samples including 10 false-pos-
itive samples, Geenius gave 136 negative and MP-WB
gave 112 negative results, showing that Geenius is more
specific than MP-WB [15].

In band interpretation, agreement between the Geenius
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Table 1. Overall agreement between Geenius HIV %2 assay and western blot.

Geenius assay
negative positive indeterminate
negative 6 0 1
positive 0 104 0
Western blot indeterminate 5 0 0
agreement % 95
Cohen’s kappa 0.728
Table 2. Specimens with discordant results between Geenius HIV %2 assay and western blot.
Patients A}gXbC("S’/“Cb(‘;) Hl(s,ele/z“;‘;:ay Wﬁﬁ‘f n Disgz;‘;a“t HIV-1 NAAT | Interpretation
1 1.25 indeterminate negative P31 negative HIV negative
2 1.02 negative indeterminate P24 negative HIV negative
3 1.48 negative indeterminate P24 negative HIV negative
4 4.21 negative indeterminate P24 negative HIV negative
5 9.45 negative indeterminate Gp160 negative HIV negative
6 167 negative indeterminate P24 positive HIV positive
S/CO: signal to cutoff value, NAAT: nucleic acid amplification test.
Table 3. Overall performances of Geenius HIV1/2 assay based on Western Blot *.
TP (N) FP (N) TN (N) FN (N) Se“(so‘/t’;l‘ty Spe(f,zﬁ)c‘ty T‘;‘)’ 1()};)‘)’
Global 104 0 10 1 929 100 90.9 100
Gp160 104 0 11 1 99 100 91.7 100
Gp41 104 0 11 1 929 100 91.7 100
P24 73 0 11 32 69.5 100 25.6 100
P31 60 1 10 45 57.1 90.9 18.2 98.4

TP: True Positive, FP: False Positive, TN: True Negative, FN: False Negative, NPV: Negative Predictive Value, PPV: Positive Predictive
Value.
* The only Geenius HIV %; Assay indeterminate result was excluded.

assay and western blot was moderate. The assay showed
excellent concordance for the Gp160 and Gp41 bands
but demonstrated lower sensitivity for the p31 and p24
bands. However, this lack of sensitivity for these two
bands does not affect the final interpretation of the re-
sults.

The study of E. Tuaillon et al. showed good perfor-
mance for Geenius™ in confirming HIV infection dur-
ing the early phase of infection, good sensibility for the
detection of Gp41 and Gp160 bands, but lower perfor-

mance to distinguish between acute from early chronic
HIV-1 infection due to a lower capacity to detect p31
and p24 [16], which aligns with our results. These find-
ings suggest that the detection of the p31 band should
be improved by the manufacturer to facilitate the stag-
ing of early HIV infection [16].

Geenius HIV-1/2 Confirmatory Assay showed more ad-
vantage over MP-WB, as it provides fewer indetermi-
nate results than MP-WB particularly in low reactive
samples. In our study, Geenius had only one indetermi-
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Geenius assay - Gple0

Negative Positive
MNegative 11 2
Western Blot - -
Gp160 Positive 1 102
Agreement % a7
Cohen's kappa 0.B66

A Gp 160 concordance between Geenius assay and Western Blat

Geenius assay - p24

Negative Positive
MNegative 12 2
Western Blot - Pusitive 31 71
P24
Agreament % 72
Cohen's kappa 0.292

C. p 24 concordance between Geenlus assay and Western Blot

Geenius assay - Gpdl

MNegative Positive
Megative 1z 1
Western Blot— -
Gpal Positive 0 103
Agreement % 98
Cohen's kappa 0.855

B. Gp 41 concordanoe betweesn Geesnius assay and Western Blot

Geenius assay - p31

Negative Positive
Megative 21 1
Western Blot - Positive 34 50
p3l
Agreement % 70
Cohen's kappa 0.377

D. p 31 concordance between Geenlus assay and Western Blot

Figure 1. Individual bands concordance between Geenius HIV 1/2 and western blot assays.

nate result due to p31 compared to five with MP-WB
(80% p24 and 20% Gp160).

With the recent introduction of the Geenius assay, stud-
ies have shown that incorrectly reported “indetermi-
nate” but true negative cases using MP-WB could be re-
solved by Geenius, suggesting increased test specificity
for the Geenius assay [10]. Chui Ching Wong compared
Geenius performances to that of MP-WB and showed
that this HIV 1/2 differentiating assay was able to re-
solve MP-WB HIV indeterminate cases without sero-
progression as being negative to HIV, and was also able
to confirm more early-stage cases as positive [17].
Furthermore, Geenius provides results sooner than
western blot which is more advantageous for laborato-
ries since it reduces both the time to train the operator
and to report results. In addition, it allows testing of in-
dividual patient samples without requiring batch pro-
cessing, enabling more flexible and timely diagnosis
[18].

When comparing to MP-WB, Geenius demonstrates ad-
vantages in reliability within quality management, as
previously highlighted [10]. Individual samples are an-
alyzed in a separate closed cassette, minimizing the risk
of contamination. Barcoding of sample and cassette
minimizes the risk of error, while electronic capture and
storage by the system ensure traceability. The applica-
tion of an automatic reader also minimizes the risk of
interpretive error [10].
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CONCLUSION

This study highlights the significant advantages of the
Geenius HIV 1/2 test in confirming HIV-1 infection, as
it shows good sensibility for the detection of gp41 and
gpl60 bands and good agreement when compared to
MP-WB assay. Moreover, it significantly reduces the
number of indeterminate results.

Geenius also offers practical advantages including faster
result reporting and reduced technical complexity mak-
ing it more favorable to laboratory procedures. Its sin-
gle-use, closed cassette format minimizes the risk of
handling errors and cross-contamination. Although its
performance has not been evaluated in patients positive
for HIV-2, in the Moroccan context of low HIV-2 prev-
alence, this study suggests that Geenius is a promising
alternative to MP-WB for HIV confirmatory diagnosis.
These findings align with global trends and recommen-
dations advocating for faster, more accurate, and pa-
tient-centered diagnostic approaches.

Data Availability:
The data used to support the results of this study are in-
cluded within the article.

Source of Funds:
No funding was received for conducting this study.



Yassmine Amor et al.

Declaration of Interest:
The authors declare that there are no conflicts of interest
regarding the publication of this article.

References:

10.

11.

12.

UNAIDS. Morocco - Country page (Results & Transparency Por-
tal). Geneva: UNAIDS; 2024. Available from:
https://open.unaids.org/countries/morocco

Centers for Disease Control and Prevention (U.S.); Association of
Public Health Laboratories. Laboratory testing for the diagnosis
of HIV infection: updated recommendations. Atlanta, GA: US
Deartment of Health and Human Services, CDC; 2014. Available
from:

https://stacks.cdc.gov/view/cdc/23447

Martin EG, Salaru G, Paul SM, Cadoff EM. Use of a rapid HIV
testing algorithm to improve linkage to care. J Clin Virol 2011;52
Suppl 1:S11-5. (PMID: 21983254)

Cardenas AM, Baughan E, Hodinka RL. Evaluation of the Bio-
Rad Multispot HIV-1/HIV-2 rapid test as an alternative to West-
ern blot for confirmation of HIV infection. J Clin Virol 2013;58
Suppl 1:¢97-e103. (PMID: 24113294)

Kusagawa S, Kawana-Tachikawa A, Matsubayashi K, Hoshi Y,
Ishimaru K, Hamaguchi 1. Evaluation of Geenius HIV-1/2 confir-
matory assay for the confirmatory and differential diagnosis of
HIV-1/HIV-2 in Japan and reliability of the Geenius Reader in
the diagnosis of HIV-2. BMC Infect Dis 2021;21(1):569.

(PMID: 34126953)

U.S. Food and Drug Administration. (Package insert - Alinity s
HIV Ag/Ab Combo Reagent Kit. Silver Spring, MD: U.S. Food
and Drug Administration; 2019 Aug 6. Available from:
https://www.fda.gov/media/129279/download

Geenius. Geenius HIV 1/2 Confirmatory Assay: Instructions for
Use (Ref. 883601). Hercules, CA: Bio-Rad Laboratories; 2013.
Available from:
https://commerce.bio-rad.com/webroot/web/pdf/inserts/CDG/en/
883601 EN.pdf

MP Biomedicals. HIV Blot 2.2: Instructions for Use. Solon, OH:
MP Biomedicals; 2019. Available from:
https://www.mpbio.com/media/document/file/manual/dest/d/x/0/
9/2/DX092019-EN-HIV-Blot-2.2-WHO-0711030-Manual.pdf

Cepheid. Xpert HIV-1 Viral Load XC: Package Insert (Rev. D).
Sunnyvale, CA: Cepheid; 2023. Available from:
https://infomine.cepheid.com/sites/default/files/2023-01/Xpert%
20HIV-1%20Viral%20Load%20XC%20ENGLISH%20
Package%20Insert%20302-4124%20Rev%20D.pdf

Montesinos I, Eykmans J, Delforge ML. Evaluation of the Bio-
Rad Geenius HIV-1/2 test as a confirmatory assay. J Clin Virol
2014;60(4):399-401. (PMID: 24932737)

U.S. Food and Drug Administration. (Premarket Approval (PMA)
- Bio-Rad Geenius HIV 1/2 Supplemental Assay. Silver Spring,
MD: U.S. FDA; 2014. Available from:
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfpma/pma.cf
m?id=BP140120

Herssens N, Beelaert G, Fransen K. Discriminatory capacity be-
tween HIV-1 and HIV-2 of the new rapid confirmation assay Ge-
enius. J Virol Methods 2014;208:11-5. (PMID: 25075934)

13.

14.

15.

16.

17.

18.

Malloch L, Kadivar K, Putz J, et al. Comparative evaluation of
the Bio-Rad Geenius HIV-1/2 confirmatory assay and the Bio-
Rad Multispot HIV-1/2 rapid test as an alternative differentiation
assay for CLSI M53 algorithm-1. J Clin Virol 2013;58 Suppl 1:
¢85-91. (PMID: 24342484)

Mor O, Mileguir F, Michaeli M, Levy I, Mendelson E. Evaluation
of the Bio-Rad Geenius HIV-1/2 assay as an alternative to the
INNO-LIA HIV-1/2 assay for confirmation of HIV infection. J
Clin Microbiol 2014;52(7):2677-9. (PMID: 24789189)

Kondo M, Sudo K, Sano T, et al. Comparative evaluation of the
Geenius HIV-1/2 confirmatory assay and the HIV-1 and HIV-2
Western blots in the Japanese population. (PLoS One 2018;13
(10):¢0198924. (PMID: 30379808)

Tuaillon E, Sanosyan A, Pisoni A, Liscouét J, Makinson A, Perre
PV. Staging of recent HIV-1 infection using Geenius rapid con-
firmatory assay compared to INNO-LIA, New Lav and Blot 2.2
assays. J Clin Virol 2017;95:47-51. (PMID: 28843384)

Wong CC, Lim SH, Tan CT, Lui SY, Lee YL, Chan KP. Perfor-
mance of the HIV Blot 2.2, INNO-LIA HIV I/II Score, and Ge-
enius HIV-1/2 confirmatory assay for use in HIV confirmation.
PLoS One 2018;13(6):¢0199502. (PMID: 29928045)

Serhir B, Desjardins C, Doualla-Bell F, Simard M, Tremblay C,
Longtin J. Evaluation of the Bio-Rad Geenius HIV-1/2 assay as
part of a confirmatory HIV testing strategy for Quebec, Canada:
comparison with Western Blot and INNO-LIA assays. J Clin Mi-
crobiol 2019;57(6):e01398-18. (PMID: 30944187)

Clin. Lab. 8/2026


https://open.unaids.org/countries/morocco
https://stacks.cdc.gov/view/cdc/23447?utm_source=chatgpt.com
https://www.fda.gov/media/129279/download
https://commerce.bio-rad.com/webroot/web/pdf/inserts/CDG/en/%20883601_EN.pdf
https://commerce.bio-rad.com/webroot/web/pdf/inserts/CDG/en/%20883601_EN.pdf
https://www.mpbio.com/media/document/file/manual/dest/d/x/0/9/2/DX092019-EN-HIV-Blot-2.2-WHO-0711030-Manual.pdf
https://www.mpbio.com/media/document/file/manual/dest/d/x/0/9/2/DX092019-EN-HIV-Blot-2.2-WHO-0711030-Manual.pdf
https://infomine.cepheid.com/sites/default/files/2023-01/Xpert%25%2020HIV-1%20Viral%20Load%20XC%20ENGLISH%20%20Package%20Insert%20302-4124%20Rev%20D.pdf
https://infomine.cepheid.com/sites/default/files/2023-01/Xpert%25%2020HIV-1%20Viral%20Load%20XC%20ENGLISH%20%20Package%20Insert%20302-4124%20Rev%20D.pdf
https://infomine.cepheid.com/sites/default/files/2023-01/Xpert%25%2020HIV-1%20Viral%20Load%20XC%20ENGLISH%20%20Package%20Insert%20302-4124%20Rev%20D.pdf
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfpma/pma.cfm?id=BP140120
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfpma/pma.cfm?id=BP140120

