QUANTITATIVE DETECTION OF HCV USING THE NEUMODX MOLECULAR DIAGNOSTIC SYSTEM
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On board storage of
room temperature stable
reagents enables easy
on demand operation.
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} BAC KG R O U N Determining Hepatitis C Virus (HCV) RNA levels in plasma and/or serum is an important tool to characterize viral loads in infected patients to monitor disease progression, efficacy of antiviral therapies, as well as } Neu MO DX M OleCU l a r SYS'l'em S'l'l’ea m l ' ned TeS'l'l ng
to detect drug resistant mutants and identify relapse upon discontinuation of an antiviral therapy. The NeuMoDx HCV Test is an in-vitro diagnostic assay incorporating a universal nucleic acid isolation chemistry
enabling extraction of gPCR ready RNA from serum and plasma specimens, combined with a sensitive quantitative rt-PCR assay to deliver highly accurate results in a completely automated, “random access” manner on the NeuMoDx Molecular System. In FEATURES
addition, all reagents and disposables are room temperature stable and are intended to remain on-board the system to provide a seamless, on-demand testing workflow.

Integrated Operation: Automates all steps of «  Continuous Loading of Specimens: Specimens
molecular diagnostics starting from raw clinical and Reagents can be loaded/unloaded at any time
specimens to providing real-time PCR results in « Large Walk-Away Window: Up to 288 samples
a fully automated process for the N288, 96 samples for the N96 . o
True Random Access: Ability to mix specimen «  Seamless On Demand Operation: Automated Patented microfluidic
types and tests inventory management of consumables and reagents car’rridges: capable of
} M ET' | O D The NeuMoDx Molecular System automates and integrates the extraction, purification, quantification, and results interpretation of infectious disease nucleic acid targets using quantitative RT-PCR. The objective of this study E;?J: ;r:n:: ?(?rhfi:h[\]?gogoﬁgé ;estAs ;2;2 ii . ’|r-eor:?)ehr1a’rLLJJt: Z:ﬂrel-r::gzggnq;board o performing independent
was to test and report performance of the NeuMoDx HCV Test in key analytical perforrmance metrics. Internal pre-analytical studies were performed to characterize the analytical sensitivity, linearity, precision, inclusivity, 2n 8 hour shift for the NO6 . Real-time PCR: Five_color fluorescence detection samp!e processing and
turnaround time, as well as characterizing quantitative correlation to a reference test using split samples. The results of these studies are presented here. Fast Time to First Results: ~75 min offers real-time PCR multiplexing ability real-time PCR.
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} R ES U LTS The NeuMoDx HCV Test showed a detection limit of 7.5 IlU/mL (95% CI of (6.4, 9.2)) and lower limit of quantification of 7.7 I[U/mL using the 5th International WHO HCV Standard, with an overall LLoQ of 0.9 Logl0 IU/mL HCV L' nea r"l.y
for plasma and serum. A master calibration curve traceable to the 5th WHO HCV Standard as well as external calibrators (based on secondary standards traceable to the 5th WHO HCV Standard) were developed to provide
accurate quantitative results across multiple systems and reagent lots. The NeuMoDx HCV Test demonstrated excellent linearity across an 8-10 Log dynamic range (R“>0.99). The NeuMoDx HCV Test showed equivalent detection performance across all PLASMA SERUM GENOTYPE SENSITIVITY
relevant HCV genotypes and a time to flrs’r results of ~80 min. Nzo cross-reachyﬁy or mTerference was observed against any of the pathogens or agents tested. Thg method correlation study performed with the NeuMoDx HCV test and using split samples The linearity of the NeuMoDx HCV Test was determined by diluting The linearity of the NeuMoDx HCV Test was determined by diluting The linearity of fhe NeuMoDx HCV Test was determine
demonstrated excellent concordance with a reference test. An R® >0.95 and bias of HCV viral load output from the two tests of less than 0.5 Log IU/mL was obtained. either Acrometrix HCV RNA or Asuragen HCV Armored RNA® in either Acrometrix HCV RNA or Asuragen HCV Armored RNA® in by diluting cach HCV genotype in pooled HCV negative
pooled HCV negative plasma to create a panel spanning 10 logs of pooled HCV negative serum to create a panel spanning 38 logs of HCV olasma fo create a panel spanning 6 logs of HCV
HCV concentration ranging from 8.0 LoglO IU/mL to 1.5 LoglO 1U/mL. concentration ranging from 8.0 LoglO IU/mL to 1.5 LoglO IU/mL. concentration ranging from 6.5 Logl10 IU/mL to 0.8 Logl0
Data from this study showed that the NeuMoDx HCV Test Data from this study showed that the NeuMoDx HCV Test IU/mL (depending on concentration of each genotype).
. .. demonstrated excellent linearity across the 10 logs. demonstrated excellent linearity across the 8 logs. Data from this study showed that the NeuMoDx HCV Test
} H CV An a | '|" ca l Se n S 'f'v"r (Lo D & LLoQ) demonstrated excellent linearity across the 6 logs.
y y NeuMoDx HCV Test Linearity NeuMoDx HCV Test Linearity
Target Conc. Target Conc. Mean Conc. : Calculated Target Conc. Target Conc. Mean Conc. : Calculated HCV Genotype
(IU/mL)  (Log, IU/mL) (Log,, IU/mL) Bias Linear Fit (IU/mL)  (Log,, IU/mL) (Log,, IU/mL) Bias Linear Fit Panel LoD (IU/mL) LLoQ (IU/mL)
PLASMA SERUM GENOTYPE SENSITIVITY 1 00E+08 8 00 8 00 0.00 8 00 1 OOE+08 3 8 54 0.54 848
The Limit of Detection of the NeuMoDx HCV Test was determined with pooled HCV negative plasma spiked The Limit of Detection of the NeuMoDx HCV Test was determined with pooled HCV negative plasma spiked with The LoD and LLoQ of the NeuMoDx HCV 1.00E+O7 7'00 7003 0'03 7.00 : : : : 1 y = 1.054x + 0.1325 0.9790
with 5th WHO International Standard at seven different levels including negative samples. AcroMetrix High Control HCV (traceable to the WHO 5th |S) at seven different levels including negative samples. Test was confirmed with pooled HCV 1.00E+O6 6.00 6.04 0.04 6.00 1.00E+07 7 17.54 0.54 743 5 10792 - 0.0748 0.9854
. . . . : : : : - y =1 x - O. :
The limit of detection of HCV was determined to be 7.5 IlU/mL based on Probit style analysis and the The limit of detection of HCV was determined to be 8.0 IU/mL based on Probit style analysis and the calculated negative plasma Sp'.ked with dlfferen’r HCV 3.16E+05 5.50 5.54 0.04 5.50 1.00E+06 6 6.46 0.46 6.38
calculated LLoQ was determined to be 7.7 IU/mL. LLoQ was determined to be 8.4 |U/mL. geno:rrypes af fc|>ur different levels including 1.00E+05 500 4.95 0.05 500 1.00E+05 5 5.41 0.41 5.33 3 y =1.0423x - 0.0439 0.9814
negative samples. 3.15E+04 4.50 4.46 0.04 4.50 3.16E+04 4.5 477 0.27 4.80 4 y =1.0158x + 0.0292 0.9729
;‘zgggg ;‘gg :zz g-gi ;-gg 3.16E+03 3.5 373 0.22 375 5 y = 0.9873x + 01524 0.9939
NeuMoDx HCV Test Limit of Detection HCV Quant Assay LoD (Plasma) NeuMoDx HCV Test Limit of Detection HCV Quant Assay LoD (Serum) HCV G t - : ‘ - -
» 12 5 e“‘l’ YP€ LoD (IU/mL) LLoQ (IU/mL) 3.16E+02 2.50 2.52 0.02 2.50 3.16E+02 2.5 2.74 0.24 2.70 6 y = 1.0393x + 0.0396 0.9973
Target Conc. Target Conc. N H % LoD (Probit) LoD = 7.5 1U/mL [95% CI (6.4,9.2)] Target Conc. Target Conc. N H A LoD (Probit) LoD = 8.0 IU/mL [95% CI (6.6,10.4)] ane 3.16E+01 1.50 1.55 0.05 1.50 3.16E+01 1.5 1.71 0.21 1.65
(IU/mL)  (Log,, IU/mL) Positive Positive  (IU/mL) 1 (IlU/mL)  (Log,, IU/mL) Positive Positive  (IU/mL) 1  NeuMoDx HCV Test; Genotype Linearity Linear
30 1.48 108| 108 100% 30 1.48 108| 108 100% Equivalency Plot A ) Serum Samples: Expected vs NMDx Conc. A. (’, range of the
08 08 , 45 5 > : Linear range of the Linear range of the 6 -4 NeuMoDx
15 118 108| 108 | 100% = 15 118 108| 107 | 99% z ' ' Eh A NeuMoDx HCV Test. : A NeuMoDx HCV Test. 5 HCV Test.
E 06 E 06 3 & The NeuMoDx HCV Test is . A The NeuMoDx HCV Test is £ Confirmed
10 1.00 108| 105 | 97% | 7.5 |U/mL || 2 10 1.00 108 102 | 94% | 8.0 |U/mL : 3 1.5 1.5 5 ',...I"" linear over 10 Log10 units. S A linear over 10 LoglO units. with 6
95% CI 04 95% CI 04 g > ' %D ‘. Z’ — - Linear (Genotype 1) T
i . % %, g ¥ = 1x - 4E-05 = “Tods g 5 genoTypes
7.5 0.88 108| 102 94% (6.4-9.2 — - 7.5 0.88 108| 105 7% (6.6-10.4 B ——— 4 6.0 6.0 5. .. !I sz =x0.9934 < : v ! V= 106+ 008 < % | ~—tinear (Genotype oy
375 0.57 108] 84 28% IU/mL) 0.2 e 375 0.57 108! se 80% IU/mL) 0.2 o Experimental Data o I Linear range of the s I Linear range of the : /l,}; a t:::: Egzzzzzz 2;
& Calculated LoD ¢ Calculated LoD 5 4.8 55 gz " NeuMoDx HCV Test. , NeuMoDx HCV Test. ) // - - Linear (Genotype 5)
1.875 0.27 108| 47 44% 0 e o o os 1 1 2 s 1.875 0.27 108| 63 58% ° . B - . . , , ' ER The NeuMoDx HCV Test : The NeuMoDx HCV Test *1 ----Linear (Genotype 6)
| | : shows excellent correlation T T e shows excellent correlation :
Oo Concentration Log,,(IU/mL) OO oncentration Log,,(IU/m 0 1 2 3 4 5 6 7 8 9 . Expected Cone. {Log10 IU/mL . 0 1 2 3 4 5 6 7
NEG N/A 108 O O/ g NEG N/A 107 1 0.93/ c trat - g (IU L) 6 4,5 6,7 Actual Concentration [Logyo 1U/mL] over ‘IO Log‘IO unI_I_S ( /mi) over 8 Log’lo unI_I_S Actual conc. Logso IU/mL
Limit of Detection of the NeuMoDx HCV Test. Probit analysis from the dafa in the above table was used fo Limit of Detection of the NeuMoDx HCV Test. Probit analysis from the data in the above table was used to
determine the LoD of the HCV target to be 7.5IU/mL with a 95% Cl of (6.49.2). determine the LoD of the HCV target to be 8.01U/mL with a 95% ClI of (6.6]10.4). HCV genotype inclusivity. The NeuMoDx HCV
Test accurately detected all six relevant genotypes
of HCV in negative plasma with LoD at or under } C R 'l'. 01- | 1. } P o o
NeuMoDx HCV Test LLoQ NeuMoDx HCV Test LLoQ the WHO 5th IS LoD, ross eactivity & nterference recision
: Total The Within Lab Precision of the NeuMoDx HCV test was
Target Conc. Target Conc. : Standard Total Analytical Target Conc. Target Conc. : Standard ) . . _
(IU/mL) (Log,o IU/mL) Abs. Bias Deviation (SD) Error (TAE) LLo@Q (IU/mL) (IU/mL) (Log,, IU/mL) Abs. Bias Deviation (SD) Analytical =) (ISt Adenovirus 2 Dengue virus 4 HIV-1 Influenza A virus Zika virus Sfap.lglylocgocl:.cus determined by festing a 7 member panel of HCV on multiple
Error (TAE) v — = Foron B _ e 5 9 Cordida Sib cepICermicis NeuMoDx Molecular Systems across multiple days.
enovirus psTein-parr virus - arvovirus andilaa aipicans
30.00 148 108 0.07 0.32 0.7 30.00 148 108 0.08 0.30 0.69 Cytomegalovirus Hepatitis A Virus Human papillomavirus 16 Rubella virus Propionibacterium acnes The same concentrations of HCV were used across these
15.00 1.18 108 0.06 0.36 0.79 77 1U/mL 15.00 118 108 0.06 0.32 0.70 8.4 1U/mL Dengue virus 1 Hepatitis B Virus Human papillomavirus 18 | St. Louis encephalitis virus|  Staphylococcus aureus consumables and compared to each other for consistency.
10.00 1.00 108 0.07 0.35 0.77 or 10.00 1.00 108 0.14 0.36 0.85 or Dengue virus 2 Hur\:;?gshgépes ruman Ia}ﬁi'-'f',’,':;p1h°"°p'° Yellow Fever Neisseria gonorrhoeae The precision Within-run and Across-runs was characterized
7.50 0.88 108 0.13 0.44 1.02 O.|8U9/ Lcla_g10 7.50 0.88 108 0.25 0.25 1.09 Oi‘l?J/LoEw Dengue virus 3 Hurr\\/?rrLshesrpes Human\-/I;;ﬁil-lf:/yprzpzho"opic West Nile Chalymidia trachomatis and the standard deviation for both was determined to be <
375 0.57 108 0.51 0.43 1.38 m 375 0.57 108 0.59 0.58 1.76 m 0.5 LoglO 1U/mL.
1.88 0.27 108 0.83 0.36 1.65 1.88 0.27 108 0.84 0.69 2.22 Non-Taraet Oraani Average conc. Bias* A HCV Analytical Specificity — Cross-Reactivity. The NeuMoDx o
on-larget Lrganisms (Log10 IU/mL) (Log10 IU/mL) HCV Test had no cross-reactivity with 31 non-target (or Precision of the NeuMoDx HCV Test.
Lower limit of quantitation (LLoQ) of NeuMoDx HCV Test. The lowest target level detected at Lower limit of quantitation (LLoQ) of NeuMoDx HCV Test. The lowest target level detected Pool 1: Cytomegalovirus, Epstein-Barr phylogenetically similar) organisms found in blood/plasma The NeuMoDx HCV Test demonstrated excellent within
a rate > 95% AND with TAE (bias+2*SD) < 1.0 was used to determine the LLoQ. The LLoQ of at a rate > 95% AND with TAE (bias+2*SD) < 1.0 was used to determine the LLoQ. virus, Human Herpesvirus 6B, Human 1.71 0.31 specimens - demonstrated 100% analytical specificity. laboratory precision calculated from the quantitative data across
the NeuMoDx HCV Test was determined to be 7.7 IU/mL. The LLoQ of the NeuMoDx HCV Test was determined to be 8.4 IU/mL. Herpesvirus 8, Rubella target levels, reagent lots, and Systems with a maximum overall
Pool 3: Hepatitis A, Hepatitis B, Endogenous Average conc. Bias™ standard deviation < 0.26 LoglO IU/mL.
Zika virus, Yellow Fever, Human 0.99 0.41 (LoglO IU/mL)  (Log10 IU/mL)
Immunodeficiency virus 1 Bilirubin 1.47 0.14
Pool 6: Candida albicans, Profein (albu.min) 147 014 NeuMoDx HCV Test Within Lab Precision
Chlamydia trachomatis, Herpes Hemoglobin 1.61 0.28
Simplex virus 1, Herpes Simplex 1.44 0.04 Triglycerides 1.31 0.02 Target Mean e o
° virus 2, Staphylococcus aureus, Disease State Average conc. Bias* Panel Conc. Conc. N ;N”;_hm W[';hm Within (CV)\;/.::\II)
M e'|'h Od Co rre | af' o n Staphylococcus epidermidis (Log10 IU/mL)  (Log10 IU/mL) Member (LoglO (LoglO y;;m ST; Run SD La:) S'B
DEMING: Deming Analysis PASSING-BABLOCK: Passing-B?blok T REFERENCE REFERENCE . Sysfemic. Lupus Eryfr\ema’rosus (SLE) 1.29 0.06 IU/mL) 1U/mL)
R . NMDx C tration b ] ] Analysis ” TESTS TESTS N e (B Average conc. Bias* Antinuclear Antibody (ANA) 1.53 0.18
The quantitative performance of the NeuMoDx HCV Test was €gressiono x Loncen ra. loh by Intercept Regression of NMDx Concentra.tlon by Intercept TABLE POSITIVE NEGATIVE J J (Log10 IU/mL) (Log10 IU/mL) Rheumatoid Arthritis (RA) 1.39 0.04 1 6.0 595 2161 017 | 013 | 010 017
assessed against 4 CE/FDA approved comparator tests by Reference Test Concentration -0.16 Reference Test Concentration 0.28 NMDx TEST Adenovirus 2 1.75 0.35 Rheumatoid Factor (RF) 1.43 0.08 ’ ’ ' ’ : ‘
testing clinical specimens fromm HCV infected patients. 8 95%Cl (-0.37,0.06) g o : POSITIVE 360 14 374 Adenovirus 5 1.09 0.31 Non-Alcoholic Steatohepatitis (NASH) 1.32 0.03
o , o _5 7 : _5 7 95%Cl (-0.43,-0.14) NMDx TEST Dengue 4 1.61 0.21 HBV Antibodies 1.45 0.10
AhTolJ.ral of 646 clinical plazma and Serun; Sﬁ).eamens within s S CEETE ® Slope Coefficient NEGATIVE ! 2 21z Parvo B19 1.76 0.36 HCV Antibodies 1.43 0.08 2 5.0 4.87 |216| 0.20 | 014 | 012 | 0.20
the .mear range were us.e to generate the linear regression. § . 1.00 -S- i 1.02 Total 361 585 646 Dengue 2 1.55 0.15 Alcoholic cirrhosis (AC) 1.29 0.06
Tes’rmg V\./as performed .m’rern.al.ly at NeuMoDx ’rh'rough a < 2 95%Cl (0.966,1.03) Q 5 95%Cl (0.99,1.05) POSITIVE AGREEMENT = 99.7% 95% CI (98.5% - 100%) D.engue 3 _ 1.67 0.27
single-blinded study using clinical samples obtained from a O 8 2 1 St Louis Encephalitis 1.64 0.25 Non-Taraet Oraan Average conc. Bias* 3 30 589 2171 019 | 017 | 017 019
reference |abora.|.ory 5 o . . . . . . . 5 ; } . . . . . . . NEGATIVE AGREEMENT = 95.1% 95% CI (91.7% - 97.2%) Dengue‘l 1.77 0.37 on-large rganisms (Log-lo |U/mL) (Log-lo |U/mL) ° * ° ® ® *
= O 1 2 3 4 5 6 7 8 - ' ' ' ' ' ' ' Human T-lymphotropic virus 1 1.59 0.19 . i i ; i
_ S 0 1 2 3 4 5 6 7 8 ymp P Pool 1: Sofosbuvir, Ledipasvir, Velpatasivr,
The N.eul.\/loDx H?V. fest dimhonsT:caTed excellen’r. - Do < Reference Test Concentration < Reference Test Concentration NeuMoDx HCV Test method correlation. The NeuMoDx HCV Test Human T-lymphotropic virus 2 1.55 0.15 Clarithromycin, Interferon alfa-2a 148 0.15
quan’rl’ra’rl.ve corre a’rlo.n with fhe reterence fest with Deming demonstrates excellent correlation with the comparator HCV test Influenza A 1.6 0.20 Pool 2: Paritaprevir, Ombitasvir, Ritonavir, 14 0.07 4 4.4 445 (216 | 012 | 0.10 | 0.08 0.13
and Passing-Bablok linear regression tests. results from a reference lab. Human Immunodeficiency virus 2 1.54 015 Abacavir sulfate, Ribavirin
Human pabillomavirus 16 1.5 0.10 Pool 3: Grazoprevir, Elbasvir, Tenofovir 14 0.07
= p. : : : disoproxil, Lamivudine, Valganciclovir ) )
Human papillomavirus 18 1.53 013 Pool 4: Efavirenz, Lopinavir, Azithromycin, 5 34 345 |216| 012 012 O.1 013
Neisseria Gonorrhoea 1.64 0.24 Dolutegravir, Simeprevir 1.51 0.18 ) ) ) ) ) )
Propionibacterium acnes 1.41 0.01 Pool 5: Emtricitabine, Raltegravir, 14 0.07
West Nile 1.65 0.25 Amoxicillin, Rilpivirine, Dasabuvir, Glecaprevir ’ )
6 2.4 241 |220| 017 | 015 | 0.5 0.7
} C O N C LU S | O N S 8 AC K N OW L E D G M E N l S HCV Interfering Substances - Commensal Organisms. HCV Interfering Substances - Endogenous & Exogenous
The same high titers of the same 31 non-target organisms Substances. Twelve (12) different endogenous/disease state
(pooled or individual) tested. The NeuMoDx HCV Test had specimens & 26 exogenous substances (drugs) tested. The
The performance data presented here clearly demonstrate that the NeuMoDx HCV Test is an extremely easy to use, rapid, automated test for the sensitive and accurate monitoring of HCV viral load. The authors gratefully acknowledge the help and support provided by all members of the NeuMoDx minimal deviation of quantitation from HCV control samples, NeuMoDx HCV Test had minimal deviation of quantitation from 7 14 140 | 217 | 0.26 | 0.25 | 0.25 0.24
team. We would also like to thank our collaborators for their invaluable assistance in providing access to clinical specimens for testing and evaluation. with no significant interference. HCV control samples, with no significant interference.

NeuMoDx HCV Test is not available for sale



