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} BAC KG RO U N More individuals are now living with HIV-1 infection globally with the success of antiretroviral therapy (ART). } Multiple primers and probes targeting two highly conserved regions in the HIV-T genome were
World Health Organization recommends routine viral load ftest as the gold standard in freatment monitoring, M ETH O D employed in the NeuMoDx HIV-1 Quant Assay fo ensure robust defection of all groups and } N EU M O DX H |v_‘| Q UA NT ASSAY
diagnosing, and confirming ART failure. However, the genetic heterogeneity of HIV-1 presents a significant challenge to the development of assays subtypes as well as CRF isolates. The objective of this study was to demonstrate performance of the NeuMoDx HIV-1 Quant

capable of reliably detecting and quantifying HIV-1 nucleic acid. While certain subtypes dominate in specific regions, studies show that the spread of Assay across key analytical metrics including analytical sensitivity (LoD), linearity, and HIV-1 variant coverage. Evaluation of The NeuMoDx HIV-T Quant Assay is designed o be a quantitative assay for the detection of HIV-T
different HIV-1 groups and subtypes is increasing globally. Although many commercial tests are currently available on the market, there is a continuous the analytical sensitivity was performed using the 4th WHO International Standard for HIV-1, and the limits of quantitation in plasma. The assay to be implemented on NeuMoDx Molecular System incorporates automated
need for HIV monitoring tests with expanded variant coverage, improved workflow, reduced costs, and improved sensitivity. The NeuMoDx HIV-1 Quant (LLoQ/ULoQ) were determined using the TAE < 1.0 criterion. The capability of the assay in detecting HIV variants, including RNA extraction coupled with real-time reverse transcription polymerase chain reaction rt-PCR fo
Assay is highly sensitive with broad HIV-1 variant inclusivity, and is designed o be implemented on the fully automated NeuMoDx Molecular Systems. M, O, P and N subtypes and multiple CRF and drug resistant isolates, was also evaluated with EQAPOL panels. The clinical detect two targets in the HIV-T genome. A universal exogenous sample process control, SPC2, is
These systems provide a "sample to result” type in-vitro diagnostic workflow by incorporating efficient RNA extraction coupled with a sensitive real- sensitivity was demonstrated, in a pilot internal study, using residual clinical HIV-positive specimens tested with a FDA- incorporated in each test fo monitor the efficiency of RNA extraction, rt-PCR, and the presence of
time RT- PCR assay to deliver highly accurate results using all room temperature stable reagents. Performance of the NeuMoDx HIV-1 Quant Assay was cleared test potential inhibitors. The entire process takes only 95 minutes with minimal hands on time.

characterized in plasma and is reported here.

- ical Specifici
} R ES U LT The NeuMoDx HIV-T Assay demonstrated a limit of detection (LoD) and a lower limit of quantitation (LLoQ) of 18.5 IU/mL. The NeuMoDx HIV-1T Assay } H |V‘1 Va l’lar\'l' COVG l’age } Anal)"l'lca peC| lCl"'Y - } M 'l'h d C l 'l'.
showed excellent linearity across a 6-log dynamic range (R2 N 098) with upper limit of quantitation (ULoQ) of ~1IE7 LoglO IU/mL. No cross-reactivity was Cl’OSS- Re = c-l-ivi-ry e o orreiation
observed against HIV-2 and 35 non-target pathogens tested. Equivalent performance was demonstrated across all the HIV variants, including groups K, O, P and different CRF/drug Detection of HIV-] variants by o . L |
, , , , , . . o . . o . o the NeuMoDx HIV-1 Quant Linearity of Multiple Group or Subtypes of HIV on NeuMoDx The guantitative performmance of the NeuMoDx HIV Test was assessed against a
resistant isolates from the EQAPOL Genetic Diversity Panel, and Drug Resistant Panel. Finally, a preliminary method correlation study using > 7O clinical residual HIV positive plasma Assay was evaluated with all Molecular System, N288 The analytical specificity of the NeuMoDx HIV Quant Assay was evaluated FDA approved comparator assay. Testing was performed internally at NeuMoDx
specimens demonstrated excellent sensitivity, 99%, and concordance between the NeuMoDx HIV-T Quant Assay and the Roche Cobas® HIV-1 Assay with a bias <0.5 LoglO 1U/mL. the major HIV-1 groups and o o e y=0bine 0152 with HIV negative plasma spiked with 34 non-target (or phylogenetically fhrough a single-blinded study using 7 de-identfified residual clinical HIV-posifive
subtypes as well as multiple 8.00 R?=0.9963 x similar) organisms (Table 4) found in blood/plasma specimens at high specimens obtained from reference laboratories. Specimens within the linear
circulating recombinant form Jo0 |8 GroUPO,y=0.9746x+ 04615 : concentrations as indicated in the table. No cross-reactivity was observed range common to both assays were used for the linear regression analysis as
(CRF) variants from the External £ T et in any of the organisms listed in the table — demonstrated 100% shown in Figure 4.
g 60 Subtype G, y = 0.9672x + 0.0432 RO i : I
Quality Assurance Program ] R 0g077 .,..v‘.','...;:.;.;-';,i*” analytical specificity. In addition to providing excellent sensitivity, the NeuMoDx HIV test demonstrated
Oversight Laboratory (EQAPOL). 2 oo R i excellent quantitative correlation with the reference test (Table 4)
° ° ° ° ° o Rt & '
- HIV-1 variant stocks were diluted £ 400 o g : e
p Limit of Detection and LLoQ p Linearity of NeuMoDx HIV-1 Quant Assay VT varint stocks vere % NeuMoDx HIV-1 Quant Assay Analytical Specificity
indicated in the table with g . :; N : 009993991 . Method Correlation
The Limit of Detection of the NeuMoDx The linearity of the NeuMoDx HIV-1 Quant Assay was determined by diluting purified HIV-1 stocks subtype B negative plasma. NeuMoDx HIV- 2% -,r R e Pathogen Name  Concentration Pathogen Name Concentration o
HIV-T Quant Assay was defermined with HIV-1 Quant Assay LoD (EQAPOL) in pooled HIV-T negative plasma to create a panel spanning 6 logs of HIV-1 concentrations ranging from 1 Quant Assay demonstrated 100 W o Subtype B, y=0.9831x- 0.0286 1E6 - y =0.9337x + 0.015
pooled HIV-1 negative plasma spiked with b 1.2 LoglO IU/mL to 7.5 LoglO IU/mL. broad variant coverage with R =05979 Cytomegalovirus 1E6 cp/mL Hepatitis A £ o0 1= ' .
A4th WHO |nternational HIV-1 Standard at 6 LoD =18.5 IU/mL [95% Cl (12.5, 54.4)] . . . . . . excellent SeﬂSiﬂViTy inC'Uding 0.000'00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 TCID5O/mL = R2 = 0'9392 .9"...
different levels including negative samples ) . The NeuMoDx HIV-1 Quant Assay demonstrated excellent robust quantification linearity over a wide dynamic range N O and P ' Expected Concen. Log10 cp/mL . . N S .. . ...bs..-
. . ' (6 log units) with ULoQ determined at 7.5 LoglO IU/mL. (Fig 2, 3 and Table 2). fype N, ©,and = Epstein-Barr virus 1E6 cp/mL Hepatitis B 1E6 IU/mL g o® . °
The limit of detection of HIV-1 was : e Y e
determined to be 18.5 IU/mL based on 0.3 Human Herpesvirus — g 5 .....‘.- :
Probit style analysis. > NeuMoDx HIV-1 Quant Assay Variant Coverage (Inclusivity) 6B 1E6 cp/mL Hepatitis C 1E6 IU/mL < Y
A 4t - = Linearity of NeuMoDx HIV-1 Quant Assa i * o %
Limit of annh’rahon was defined as the 5 Standard Curve -l y Q y EQAPOL S c:I-(!ln\/c % POS EQAPOL BTy C|:In\i: % POS Human H8erpesv1rus 1E6 cp/mL Zika virus TC||;§(6)/mL % - :"‘.
concentration of target detected Z *] y = 1.0033x - 0.0193 r Panel # Subtype ; 1 (N=6) Panel # Subtype / L (N=6) o ool
consistently (295% sensitivity) with a total V04 o L R2 = 0.9993 ‘ c/m . < ° Rubell 114E5 Yellow F 1E6 2 .. KX
analytic error, TAE (bias + 2*SD) < 1. As —Sigmoid Fit 3 E | DEMAIO6ESOO2 | Al | 20 |100% | DEMF210CMOO Fe 40 | 100% ubeta TCID50/mL sfowTever | TCID50/mL =
seen from data in the Table, TAE remains 0.2 e Experimental Data 2] o ra DEMAQ7UGO05 Al 20 10004’ DEMGO9ESO02 G 20 1005’ Human adenovirus 3.58E4 6.36E4 00
< 1.0 even at 10 IU/mL (below LoD level). e Calculated LoD 20 g 50 DEMA114PKO13 Al 20 | 100% DEMG10CMOQ08 G 20 | 100% > TCID50/mL Dengue 3 TCID50/mL 0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0
Since the LLoQ cannot be less than LoD 0 5] 5 - DEMATI4PKOO2 Al 20 | 100% DEMGOSESOO1 G 40 | 100% C HIV Conc. Log10 IU.mL
- | 45 4 05 0 05 1 15 2 25 3 = g DEMA1TKEOO1 Al 20 | 100% DEMGO9KEOQO1 G 40 | 100% Human adenovirus 1E6 St Louis omparator, onc. Logll 1U.m
the calculated LLoQ was determined to be J< 0 5 TCID50/mL haliti 1E6 cp/mL
: = HIV Subtype B S . DEURFO7UGO06 | A1, D 20 | 100% [Seracare 0800-0346 H 20 | 100% /m encephalitis
same as LoD and equal to 18.5 IU/mL Concentration [Log; IU/mL] S
i 3 33E7 3 33E1 IU/mL 5 o DEMB1OCNOOZ2 B 20 100% | SeraCare 0315-0062 K 20 100% Human Herpesvirus 1E6 / L D 1 1E6
: = 5 DEMB99JP004 B 20 |100% | DEOO1I0CNOO1 | CRFOI_AE| 20 | 100% 7 cp/m engue TCID50/mL Comparator
;[ 16.67 IU/mL | | | | | &8 . DEMB0O9BOO001 B 20 [100% | DEOOT12CNOT1 | CRFO1.AE| 20 | 100% Human :
NeuMoDx HIV-1 Assay Limit of Detection and LLoQ S FTEE T E uanity o - - . DEMB1OESO03 B 20 | 100% | DEO0208CMO004 |CRFO1_AE| 20 | 100% Dengue 4 TCIlgg(é)/mL T-lymphotropic 1E6 VP/mL Neg
SbE: -3.377 Y-Inten 37.921 RZ: 0.998 Eﬁ%: 97.76 Ermn 0.028 0.0 0.0 10 50 20 40 - 60 20 20 DEM BOBESOO‘I B 20 100% DEOO11OCN009 CRFO1_AE 40 100% Virus 1
Target my, — Expected HIV Concentration. Loguq U/mL DEMB10THOO2 B 20 | 100% DEOOT12CNO11 CRFO1_AE| 40 | 100% Human _ A
Target -~ =" conc. _ LoD o DEMBO9CNOO2 B 20 |100% | DEO0208CMO004 |CRFOI_AE| 40 | 100% Parvo B19 1E6 IU/mL | T-lymphotropic | 1E6 VP/mL o Neg
(U (Logig  (Logg N FFos %Pos propipy  SP DEMBO3JPO04 | B | 20 |100% | DEOOIO9CNOO3 | CRFO1_AE| 40 | 100% virus 2 - T
IU/mL) I1U/mL) DEMB10USOO1 B 20 | 100% DEOO210CMO019 |CRFO02_AG| 20 | 100% D 5 1E6 Infl A 1E6 y
e DEMBFO9ESO03 | BF | 20 [100% | DEOO208CMOO1 |[CRFO2_AG| 20 | 100% enhgue TCID50/mL nridenza CEID50/mL Sensitivity
18 1.89 1.99 16 16 100 0.7 0.10 0.43 NeuMoDx HIV-1 Assay Linearity in Plasma DEMBFO9ESO06 | BF 20 |100% | DEOO212FRO04 |CRFO02_AG| 20 | 100% Ty
18.5 DEMCO7AOQOO] C 20 | 100% | DEO0206A0001 |CRFO02_AG| 40 | 100% ici Candida 8.1E6
30 1.48 1.37 16 16 100 IU/mL 0.28 oMn 0.66 Target Conc. Serelfesric Mean Conc. Standard Absolute Total Analytical DEMCO6ESOO3 C >0 | 100% | DEOO208CMO0O4 CRFOZ_AG 40 | 100% Immu\r,\ic:gifémency 1E6 cp/mL albicans CFU/mL
20 1.30 | 129 | 16 15 94 | 95%cl| 033 | 001 | 067 (Logio IU/ml) (Logio 1U/mL) Deviation Bias Error (TAE) DEMCO8SMWO004 | C 20 | 100% | DEURFO7ESOO2 |A3,CRFO2.AG| 40 | 100% y Chiamvd:
uman amydia
10 1.00 115 | 16 13 81 (;i-i- 026 | 015 | 0.67 7.52 3 7.54 0.01 0.01 0.04 DEMCO7BRO0O3 C 40 |100% | DEURFIODZOO1 | (R | 40 | 100% papillomavirus 16 | 1E6 cp/mL Trachomatis | 1E© EB/mL
5 0.70 1.27 16 8 50 |U/IT.| 1) 0.32 0.57 1.21 6.52 3 6.55 0.03 0.02 0.09 DEMCO9ZA009 C 40 | 100% DEO7010BR0O33 CRF70_BF1 20 | 100% H H Simol } AC K N OW L E DG M E NTS
0 000 | 8 o o , 3 , 0.06 5.00 g DEMC96BW002 C 40 |100% | DEURFO9ESO05 | URF_AIB | 20 | 100% oapillomavirus 18 |  1E6 cp/mL STPCS SITPEX | 1E6 ep/mlL
: - - - >-5 >-5 ' ' ' DEMC11ZMO03 C 20 | 100% DEURF10OKEOO1 URF_AIC | 20 | 100% This work has been supported in whole or part with federal funds
4.52 3 4.52 0.03 0.01 0.05 35&”38?3588; g ig :gg% gggs:;giiggz 325—2}8 ‘2‘8 188‘? Neisseria 8.4E6 Herpes Simplex | ¢ o) from the National Institute of Allergy and Infectious Diseases, National
% — % Gonorrhoeae CFU/mL virus 2 Institutes of Health, Contract Number NOI-AI-85341. We would like
3.52 3 3.49 0.02 0.03 0.00 DEMD10CM009 D 40 | 100% DEURF14PKO15 URF_A1IG | 20 | 100% to express our gratitude to the External Quality Assurance Program
5 52 3 > 45 0.01 0.07 0.06 DEMD1IUGO03 D 40 | 100% DENO2CMO62 Group N 20 | 100% Propionibacterium 6E6 Staphylococcus 8.7E6 Oversight Laboratory (EQAPOL) and the source contributors, as well as
L The NeuMoDx HIV-1 Quant Assay demonstrated : : . . . DEMFTIOESOO1 F1 20 | 100% DEOXXDEOO4 Group O 20 | 100% acnes CFU/mL aureus CFU/mL NIH AIDS program for providing HIV-1 isolates for this studly.
} CO N C U S | O N S sensitive and accurate performance in quantitation 1.52 3 1.52 0.07 0.00 014 BEmE;I::)BBi%;‘JI’; E:: 4218 ::gg;’ 358:((;(52881 group 8 ;8 ::gg;’ West Nile 1 na/mL Staphylococcus 8.7TE6 ‘
of HIV-1in plasma. The room temperature stable reagents coupled with the rapid tfurnaround times 1.22 10 1.25 012 0.03 0.26 ° roup 2 9 epidermidis CFU/mL The NeuMoDx HIV-T Quant Assay is For Research Use Only.
orovide an extremely attractive workflow for implementation on autornated system. : ' : . ) DEURF11ICMO26 F1, F2 40 | 100% DEPXXFROO6 Group P 20 | 100% Not for use in diagnostic procedures




