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Implementation of novel tests require assurance of test accuracy and appropriate EsCIilelisiItl a | | | EQA
Y R RN =R U T (o A AR =) | RN A (G D\ N B U SRV I R =i a ol | TWO EQA providers, Genomics Quality Assessment (GenQA) and European Molecular Genetics case

Genotypes Clinical case/reason for plasma testing

: - : - uality Network (EMQN) CIC invited molecular pathology testing laboratories to participate in Metastatic lung adenocarcinoma with an EGFR
IS adopted globally then external quality assessment (EQA) Is required to Snnuaﬁ’ Bl I(E QAQ ) P ay g P P 20120 No EGFR pathogenic variants mutation 6.2573T>G p.(Leu858Arg). Received first lins
demonstrate the quality of the clinical service provided and can deliver tailored ' e - - treatment with an EGFR-TKI. Now progressed.

: : : . 2020 variant detecte Metastatic lung adenocarcinoma. Testing of tissue
expert gwdance Wher_e_ reqUIred' HOWGVGF, the dellvery _Of such S_Chemes_ IS Assessment P e c.2155G>A p.(Gly719Ser) at 5% VAF failed. Testing gf plasma has been requesttgd.
Challenglng du_e to specific sample requirements and low allelic frequencies required N panel expert advisors assessed the submitted anonymised reports against peer ratified criteria. Two EGFR variants detected g('jae?]';isaergin Dn"::h Ciﬁ;’l’?”;ae?;tionm?r:asetfgﬁ 1$”"0%
to replicate patient samples. Each participating laboratory received an individual report with scores and expert feedback e ¢.2236_2250del p.(Glu746_Ala750del) at 2% VAF | EGFR so prescribed EGFR-TKI. After six months

comments along with a Summary EQA report summarising the expected results and EQA findings. * ¢.2369C>T p.(Thr790Met) at 1% VAF [ad_'o'og'ca' brogression of primary tumour, metastatic
€eSIoNs are stabie.
Meth Od S / \ plopi il KRAS variant detected Metastatic lung adenocarcinoma. Testing of tissue
: : R | 1 e ¢.34G>T p.(Gly12Cys) at 6% VAF failed. Testing of plasma has been requested.
ObJetheS eS u tS : EBUS sample demonstrated the presence of a TTF1
: : . : p VAl EGFR variant detected i ) ) .. ) :
The aim of the EQAs was to assess the testing accuracy and clinical reporting of EGFR Participation 5 e ¢.2573T>G p.(Leu858Arg) at 6% VAF positive malignancy but insufficient material available for
: - - : - ' ' lecular testing.
and KRAS* variants in cfDNA in lung cancer and help make improvements using a . . . . . : mo J : :
e J D P J EQA has been delivered to over 250 laboratories (258 in 2020; 292 in 2021) from 55 different oYl [wo EGFR variants detected EGFR-mutant  metastatic lung  adenocarcinoma
combination of assessment and feedback (expert commentary). countries (see Graph 1) : c.2236_2250del p.(Glu746_Ala750del) at 4% VAF | (deletion in exon 19). Prescribed first generation TKIs.
* 2020 EQA did not include assessment of KRAS variants . ' e ¢.2369C>T p.(Thr790Met) at 2% VAF After one year radiological progression.
L . . Key: VAF = variant allele f
Participating laboratories were required to: Gene references: EGFR NM_005226.5 ; KRAS NM_004985.5
e Correctly determine _the genotype of the -se.lmples prow.ded, £ 50 Table 1 — Summary of EQA clinical case scenarios and validated genotypes
e Interpret the results in response to the clinical referral in a clear format, S 40
. . @ .
e Correctly use internationally accepted standard nomenclature?, 5 30 Genotyping accuracy | o | | |
e Provide appropriate and accurate patient and sample information and identifiers. 8 2 The. .standard ,Of genotypmg_ s variable _W'th mcorrect_ varlan_ts reported, m_cl_udujg false
§ ; | positives/negatives although improvement is observed with continued EQA participation (see
. . <50 .
S T T T I N Table 2). It was observed that in the 2020 EQA low level variants (<2%) were not reported in
. : C OO ETCTo T PO O8O X EE R PO T RS 500800 200 FEOCE 00D OB CCTDETRERE 42% of laboratories due to assay limit of detection.
The EQA format is displayed as Figure 1. Eggggggﬁggﬂ?gg%ggﬁgﬁg@g P E T SRS ES ST o288 25502
g6 80 gg°3°¢g +-8922 §- 2252728228385 2os {%%'_'Er_ﬁkjg 57 laboratories | 31 laboratories
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T S Registration 5 ] £ e ; 5 Criical genotyping errors (22%) (11%)
Finalise reports and S z @
apply performance . Count * Table 2 — Number of critical genotyping errors reported
critiera for Sample sourcing Graoh 1 — Locat ¢ Darticinating laboratories in th ZOZZEEUI;WA
genotyping & validation raph & — Locations of participating faboratories in the Q Interpretation and clinical reporting
Participant methodology | | | The content of the reports assessed over both EQA runs indicate a lack of specialist
»There are >60 different methods used with RT-PCR being the common (see Graph 2), In o : - o
_ _ knowledge In interpreting cfDNA test data (see Figure 2). In summary many laboratories:
L EOA particular the Roche cobas® EGFR Mutation test v2 assay. The second most frequently _usencﬂl > Did not demonstrate full understanding of the limitations of cfDNA testing. There are
e method was NGS with many alternative panels utilised. The most common was the Oncomine technical limitations in terms of analytical sensitivity/LOD but also biological considerations
process lung CDNA assay. | | | | around the levels of cfDNA in the tested samples.
o > Many Iabor_atorles use Kits n_ot swtab_le for cfDNA testing e.g. Qiagen EGFR therascreen Pyro > Inadequately reported the limitations of the assays used and did not provide useful
B | » Over-interpreted a “no actionable variant detected” result, advising that the absence of an
e / 100 actionable EGFR variant indicated that the patient would be unlikely to respond to EGFR-
laboratory reports 90 TKIS.
Marklng Crlt.era o 20 No recommendation o variant reSUItS but
X\ defined 2 for further testing ' presence of original
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Figure 1 — Summary of the EQA format 5 % |
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Bespoke artificial plasma samples with a range of common EGFR and KRAS* pathogenic A A A A L EE RS TR R R R A AT R R R R AN R R  test detected result
variants at defined allelic frequencies were distributed to participants for cfDNA testing and ctEEE5ER cerece8ss 0088028 oy 5c Ezissseserertsyesdoces )
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reporting in the context of non-small cell lung cancer. 380002288083 J5850g4 %%%EEEES%EEE%‘Eggﬁloggggéj@%%é%g%
émg§§§§ﬂ§§%§ g223e85 ﬁaﬁf%ﬁg@;ﬁégégﬁEiééggﬁgé < ﬁ%%%é \_ Figure 2 — Common issues observed in the clinical cfDNA EQA reports Y,
" . . . G o33L930222% £zEfyssg U5895~ 5 56-f:fetEZZ5Le 208 S
The participants received three custom manufactured artificial plasma samples with mock i gz EELEE2E 0 320 % 2= o 2 <3 % s E 2 558¢ E_g CEEEEL 55 8 E s 8< E
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clinical referrals for testing (Table 1). Each sample contained 80ng/ml of cfDNA and 3ml of 5 4t : ¢ o 5 s0BE | EPgrIEg 5 O 3 2 2 g 3 g 2 g = & 585 52 0 158”7 3
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sample was provided. The manufacturer validated the samples using digital droplet PCR 2 3 x £2<ig 256 § g §LELE 528 = 8 £ s §£5 ¢ &% 3 COnCl usion
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(ddPCR) and the genotype was validated independently by the EQA providers in three T opEBAFEEY R £ 58 “EC 500 feg ¢ O EQA detects genotyping errors and highlights the limitations of testing approaches
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different laboratories by Roche cobas® EGFR Mutation test v2 assay, ddPCR using custom 5 =8 "&£ & ° % - 585 _ : 9 : yping .g 9 _ : ; g app
\ BioRad primers and an in-house next generation sequencing (NGS) panel (capture based). / s F& B 5 555 with the aim to improve CiDNA somatic variant testing to aid cancer management.
S R ok Aot e o o | T the EOA 0 S © EQA also identifies reporting formats where there is poor interpretation of the cfDNA
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