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Introduction Results

Respiratory infections are among the most common viral ilinesses, affecting millions of people annually. . . o « qe _ _
Influenza and RSV are leading global causes of hospitalization and death in older adults, those who are Internal and External validation testmg of Birlinn CoV2-Flu-RSV Control Panel

immunocompromised, and young children. In the SARS-CoV-2 post pandemic era, coinfection of SARS-CoV-2 A total of 312 samples were tested. Of the 312 samples, 144 were tested for SARS-CoV-2 using RT-qPCR (Roche LC480 Il, Table 3), and 56 samples were tested using Xpert Xpress CoV-2/Flu/RSV plus on the GeneXpert System

b : : Table 4). 112 samples were tested externally across 5 different sites, incorporating seven different diagnostics platforms and four separate laboratory developed Real-Time gPCR assays (Table 7).
with influenza or RSV has become a major public health concern.
Be.st practices and regulations reqwrg .routme use o.f quality controls to monltqr test systems for accu.racy, Table 3. Summary of Internal Testing on SARS-CoV-2 gPCR Assay Table 7. Summary of External Testing
shifts, t.rends’ and random errc_)rs‘ Clmlca_l labs r.equ're ready-to-use, non-infectious controls that provide a 144 samples were extracted with QlAamp Viral RNA Extraction kit and run on the LC480 Il system using a validated RT-qPCR Birlinn CoV2-Flu-RSV Control Panel was tested externally on seven different diagnostics platforms including, Alinity m SARS-CoV-
streamlined QC process to reliably confirm valid results and ensure that consumables and test systems assay for detection of SARS-CoV-2 N1 gene. Of the 144 controls tested, all had correct calls with valid results, and a %CV of less 2 assay, cobas® Influenza A/B & RSV assay, cobas® SARS-CoV-2 & Influenza A/B assay, BD Respiratory Viral Panel, BD SARS-CoV-2
perform as expected. A non-infectious synthetic control containing multiple gene sequences for SARS-CoV-2, than 5% for all reported Ct values across all positive lots. reagent, Panther Fusion® SARS CoV-2 assay and Panther Fusion® SARS CoV-2/Flu A/B/RSV assay, and four separate laboratory
Flu A/B, and RSV A/B has been developed and validated for use across multiple platforms to enable Internal Testing summary data with SARS CoV-2 qPCR assay developed RE?l'Tim? qPCR assays, extracted with Thermo Scientific KingFisher Flex. Of the 112 samples tested, all had 100%
confidence and accuracy of patient results. N1 Assay correct calls with valid results.
. P/N Control Lot # No of Tests | Result Ave Ct SD %CV External Validation Testing of Birlinn CoV2-Flu-RSV Control Panel
Materials and Methods M51046 Birlinn CoV2-Flu-RSV Positive | K22JAN25A 24 Positive 31.0 0.3 1% A Noof | Expected |  CoV-2 Flu A Flu B RSV | RNaseP | Percent
— — — ssay Name P/N Control Lot #
M51046 Birlinn CoV2-Flu-RSV Positive | F13MAR25A 24 Positive 30.9 0.3 1% Tests | Results Ave Ct Ave Ct AveCt | AveCt | Ave(t Correct
The Birlinn CoV2-Flu-RSV Control Panel contains multiple conserved gene sequences for SARS-CoV-2, Flu A/B, M51046 Birlinn CoV2-Flu-RSV Positive | F14APR25A 24 Positive 30.7 0.5 2% Ms104g | BIinn CoV2-FIU-RSV | o\ ocn | Positive 24.5 N/A N/A N/A N/A 100%
and RSV A/B detectable by nucleic acid tests targeting these gene segments. Sequences were designed in M>51146 Bfrlﬁnn CoV2-Flu-RSV Negative | E300CT24A 24 Negative 0.0 0.0 0.0 Alinity :i:i CoV-2 Bir“nnr;oos\./t;;u_Rsv (Po;.t(;ve)
silico, synthesized, and cloned to create stable frozen clone stocks. In vitro RNA transcripts were generated, M>1146 Birlinn CoV2-Flu-RSV Negative | H12MAR25A 24 Negative 0.0 0.0 0.0 M>1146 Negative E300CT24A | 2| Negative |\ ootive) | VA N/A N/A | N/A 100%
! _ _ o _ _ _ , _ M51146 Birlinn CoV2-Flu-RSV Negative E11APR25A 24 Negative 0.0 0.0 0.0 Birlinn CoV2-FIu-RSV
quantified, and formulated in a proprietary stabilizing, protective matrix. Validation studies demonstrated Total tests 144 cobasLiat | M51046 Dosite K22JAN25A | 6 | Positive N/A Detected | Detected |Detected| N/A 100%
run-to-run and within-run precision across multiple platforms. Performance studies, including failure mode, '“f'gsczasfaﬁlB& visi1ag | BN COV2FIARSY | oo T e | /A Not Not Not |\ 00
shipping, and stability, were conducted to show robustness and reliability. Table 4. Summary Table of Internal Testing on Xpert Xpress CoV-2/Flu/RSV plus e TR Detected | Detected | Detected
: irlinn CoV2-Flu- " o
. . o 56 total samples were tested on three different reagent lots of Xpert Xpress CoV-2/Flu/RSV plus on the GeneXpert System. Of CCO\?zsgt'?tﬂSARS' M51046 Positive K22JAN25A | 6 Positive | Detected | Detected | Detected |  N/A N/A 100%
Figure 1. Design Strategy to create the Birlinn Control the 56 controls tested, all 56 results were valid with 100% correct calls, and a %CV of less than 5% for all reported Ct values 0 A/B azsauyenza M51146 B"“””Nce‘;\;tzi;/zu'RSV E300CT24A 6 Negative Del\:ﬁed Delt\'eczed De?eztted N/A N/A 100%
across all positive lots. —
genomic DNA (designed by Ligation . : : | M51046 | ininn CoV2FIURSV 1y o0 aN2sa | 6 Positive Pos Pos Pos Pos N/A 100%
MMQCI in silico) Transformation Internal Testing summary with Xpert Xpress CoV-2/Flu/RSV plus BD Respiratory Positive
Viral Panel Birlinn CoV2-Flu-RSV .
p/N Control - Noof | Expected | Cov-2 | FuAl | FluA2 | FluB RSV | Percent T msnage | T P E300CT24A | 6 | Negative | Neg Neg Neg | Neg | N/A 100%
Tests Results Ave Ct Ave Ct Ave Ct Ave Ct Ave Ct Correct Birlinn CoV2-Flu-RSV -~
— LTI — MMQC M51046 | Birlinn CoV2-FIu-RSV Positive | K22JAN25A | 16 | Positive | 27.4 22.9 24.8 225 | 237 | 100% BD SARS-Cov-2 | 21046 Positive K22JAN25A | 6 | Positive Pos N/A N/A- 1 N/A-| Pos 100%
Vector M51046 | Birlinn CoV2-Flu-RSV Positive F13MAR25A 6 Positive 26.9 22.2 24.4 22.2 23.5 100% Reagent M51146 Birlinn COVZ__FIU_RSV E300CT24A 6 Negative Neg N/A N/A N/A Pos 100%
M51046 | Birlinn CoV2-Flu-RSV Positive | F14APR25A | 6 | Positive | 26.6 21.7 24.0 21.8 | 22.8 | 100% Birnnnl\lggf/tzlﬁu«sv
M51146 | Birlinn CoV2-Flu-RSV Negative | E300CT24A | 16 | Negative | 0.0 0.0 0.0 0.0 0.0 100% Panther Fusion® | V121046 Positive K22JAN25A | 3| Positive | POS/27.0 N/A N/A N/A | N/A 100%
M51146 B?rl?nn CoV2-Flu-RSV Negat?ve H12MAR25A 6 Negative 0.0 0.0 0.0 0.0 0.0 100% SARS-CoV-2 assay V51146 BirlinnNCon_-Flu-RSV £300CT24A 3 Negative Neg N/A N/A N/A N/A 100%
M51146 | Birlinn CoV2-Flu-RSV Negative | E11APR25A | 6 | Negative | 0.0 0.0 0.0 0.0 0.0 100% — ggi"/z“’; v
Birlinn CoV2-Flu- MMQCI Buffers burification and RNA Transcription Totaltests | 56 |AvgofPos 27.0 22.3 24.4 22.2 23.3 Panther Fusion® | M51046 |~ 0T | K220AN25A | 3| Positive | POS/27.0 | POS/26.6 | POS/27.3 POS/25.5 N/A 100%
—— SARS-CoV-2/Flu
oo . pe . L —— SD ) . . . . ivli _Eli1-
RSV Control Panel and Stabilizers Quantification o oy (1); g; g; 2; g; A/B/RSV assay | M51146 B'r"””NCe‘;\;tzivFe'“ RSV e300cT24a | 3 | Negative Neg Neg Neg Neg N/A 100%
0 0) (0] (0] (0] 0
- irhi - -
. . . o . CARS.CoV-2 Reql. | M51046 B'r"””Pf)‘:Xizvglu RSV k22iaN25A | 6 | Positive 26.5 N/A N/A N/A | 28.8 100%
. o N Table 5. Evaluation of Failure Modes using Birlinn CoV2-Flu-RSV Positive control Time PCR S oV FIoRSY
Table 1. Gene Sequences included in Birlinn CoV2-Flu-RSV Positive Failure modes studies were completed to confirm the Birlinn CoV2- Flu-RSV control samples would alert an end-user to errors in M>51146 Negative E300CT24A 1 6 | Negative 0.0 N/A N/A N/A 21.5 100%
Table 1: Birlinn CoV2-Flu-RSV Positive Analytes sample handling, or system errors, by mimicking operator error. An incorrect sample volume of the Birlinn CoV2-Flu-RSV ms10ag | Birlinn COV2-FIU-RSV | o )\ 5 n 6 Positive N/A 23.4 N/A N/A 27.9 100%
Analyte Target Gene Sequences Positive control and a simulated clinical sample were added to the Xpert Xpress CoV2/FIu/RSV plus cartridges. All runs '”ﬂ“T‘?”Z"“PACEea" - PCOS\'/t;VEI —~
. . . . . Q- .y . iIme rinnn - - .
S gene (Spike Surface Glycoprotein) performed under failure mode analysis were reported as invalid runs for both Birlinn CoV2-FIu-RSV Positive control and the M51146 | Nec;ativeu E300CT24A | 6 | Negative N/A 0.0 N/A N/A 20.7 100%
E gene (Small Envelope Protein) simulated clinical samples. Birlinn CoV2-Flu-RSV N
M51046 S K22JAN25A | 6 Positive N/A N/A 23.3 N/A 27.9 100%
M gene (Matrix Protein) Tested Correctly Addition of Incorrect Sample Volume into Cartridges '“ﬂ‘;‘?”zaPBCF;ea" " FZ:OS\';;VEI _
ime irmnn Cov<Z-riu- . o
ORF7ab o N . o Birlinn CoV2-Elu-RSV Positive . - M51146 Negative E300CT24A | 6 Negative N/A N/A 0.0 N/A 20.7 100%
ORFS8 Birlinn CoV2-Flu-RSV Positive Simulated clinical Sample Simulated clinical Sample (n=3) Birlinn CoV2-Flu-RSV
SARS-CoV-2 N gene (Nucleocapsid) (n=3) M51046 ot K22JAN25A | 6 | Positive N/A N/A N/A 26.6 | 33.5 100%
5 ORF 10 P Detected Detected Invalid Invalid RSV Real-Time PCR B CoV-FIURSY
M51146 . E300CT24A | 6 Negative N/A N/A N/A 0.0 26.2 100%
Negative
ORF 3a
i 1 i Total tests 112
RARP (RNA-dependent RNA Polymerase) T_a‘l?le 6. Shipping Study Testln-g Results . . o _ _
ORF 1ab Birlinn CoV2-Flu-RSV Control Panel kits were placed on dry ice and gel packs following standard shipping configurations and Real Time Stability Birlinn CoV2-Flu-RSV Positive lots 2-8°C
PA gene (Polymerase Acidic Protein) maintained for 12 days at ambient temperature, to ensure dry ice had been depleted and gel packs no longer maintained z; o B0INAR?3 e HOSJUND3 AN
Influenza A M gene (Matrix Protein) refrigerated temperatures. To simulate a shipping delay, samples were exposed to three temperature fluctuation events and Figure 2: Three lots of Birlinn CoV2-Flu-RSV %
PB2 gene (Polymerase Protein) tested after 2 days at ambient temperature with 1 freeze/thaw or 1 refrigerate/warming event, and again after 12 days, Control Panel were stored at 2-8°C and tested 28
M gene (Matrix Protein) incorporating a total of three freeze/thaw or refrigerated/warming events. All samples were tested with Xpert Xpress CoV- over 24 months using Xpert Xpress CoV- >
Influenza B : 2/Flu/RSV plus assay with no significant difference from pre-shipping conditions. 2/Flu/RSV plus. All lots across all time points s
NS1 & NS2 gene (Non-structural protein) . o g 25 e
N gene (Nucleocapsid) Shipping Delay Study resulted in 100% correct calls. § 7 —— o o .
23
Respiratory Syncytial Virus A M gene (Matrix Protein) Standard Shipping Study After exposure to After exposure to Linear regression was performed for all three  * . ° o o . o
M2 gene (Matrix 2 Protein) Analytes — slipRinElohlduylice Sl PRINEIONISE P ek ositive lots, and no significant trend or shift o 0
: Y Pre-shippin Dry Ice Gel packs 2-day dela 12-day dela 2-day dela 12-day dela P 5 ”
N gene (Nucleocapsid) pping y P y y Y Y Y Y Y y was observed. Testing is ongoing. N
Respiratory Syncytial Virus B M gene (Matrix Protein) (n=3) (n=3) (n=3) (n=3) (n=3) (n=3) (n=3) 18
M2 gene (Matrix 2 Protein) Avg Ct Avg Ct Avg Ct Avg Ct Avg Ct Avg Ct Avg Ct : 2 7 o ’ : )
FluA1l 22.3 22.1 22.2 22.4 22.8 22.3 22.6
. o . FluA2 24.5 24.3 24.5 24.7 25.2 24.5 24.9 Testing across multiple extraction technologies, various diagnostic assays and common clinical instruments demonstrated the
Table 2. Gene Sequences included in Birlinn CoV2-Flu-RSV Negative FluB 22.3 22.1 22.1 22.3 22.6 22.3 224 ability of Birlinn CoV2-FIu-RSV Control Panel to support accurate testing and the utility as a ready-to-use, non-infectious control
Table 2: Birlinn CoV2-Flu-RSV Negative Analyte RSV 23.5 23.4 23.5 23.6 24.0 23.5 23.7 that could provide a streamlined QC process to reliably confirm valid results and ensure that consumables and test systems
Analyte Target Gene Sequences perform as expected.
Human RNase P RNase P gene ACkn0W|Edgement5 The multiplex external control provides a stable, non-infectious, easy solution for training, verification, and routine monitoring

_ , . . of the performance of various comprehensive, integrated molecular assays.
We would like to thank Dartmouth Health and Audrey and Theodor Geisel School of Medicine at Dartmouth Laboratory, The Medical

College of Wisconsin, Inc. (MCW) and NorDx Laboratories at Scarborough, Maine for external site testing and data analysis.



	Slide 1

