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INTRODUCTION Incidence of gene mutations

Figure 2 | Incidence of gene mutations in the PSG and NGS group

Lung cancer (LC) is the leading cause of death by cancer in Europe and Portugalt?. In 28.14%
. . . . . . P=0.176 P=0.103
recent years, treatment innovations, such as therapies targeting specific gene mutations, N 19.83% W PSG
i i c NGS
have been transforming the management of LC, particularly Non-Small Cell Lung Cancer 2 116.26% =
(NSCLC), by improving the average survival of patients harbouring specific mutations34. 5
©
Characterisation of the genomic profile of NSCLC patients is an essential step for E 0.38% 6.40%
o . = 3.84% 4.48% > 770%
defining the best treatment strategy3. Given the large number of approved targeted > 0.82% 0 .
. . . . . i 0.21% B 0.21% 021%  0.64%
therapies (TT) for NSCLC, ESMO recommends genetic testing using Next-Generation - — — e
i ] ] ] i i i EGFR ALK ROS1 BRAF ERBB?2 KIT KRAS MET NRAS RET
SequenCIng (NGS)’ aS It a”OWS for the |nveSt|gat|0n Of a hlgh number Of genes In a Short *the incidence of mutations was calculated as the number of patients positive for at least one mutation in each gene divided by the number of patients tested in each group.
timeframe and at a relatively affordable cost>. Despite this, the adoption in clinical practice of The differences in the incidence of mutations in genes EGFR (p=0.176) and ALK (p=0.103)
NGS for diagnosing NSCLC patients is still very low in Portugal. found between the two groups are not statistically significant.
OBJECTIVES Incidence of actionable gene mutations
Figure 3 | Incidence of actionable gene mutations in the PSG and NGS group
« To evaluate, using real-world patient data, the cost-consequence at diagnosis of 19.83% —pse
using NGS vs. other single-gene testing methods; o 16.26% BWNGS
To evaluate the cost-saving potential of performing NGS upfront at diagnosis vs. = 11.51%
sequential multi-gene testing for all currently actionable mutations. e e
é | ;.84% 4.05%
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This was a single-centre cross-sectional study with patients newly diagnosed with NSCLC at CEGERTTTTALK ROST BRAF  ERBBZ KIT | KRAS [ MET NRAS — RET
_ _ _ _ *the incidence of actionable mutations was calculated as the number of patients positive for at least one actionable mutation in each gene divided by the number of patients tested in each group.
IPO Porto (IPOP), which evaluated the real-world use of two different testing strategies
at diagnosis: strategy 1, implemented between June 2017 and June 2019, consisting of Cost-consequence analysis
parallel single-gene testing (PSG) for genes EGFR, ALK and ROS1; strategy 2, implemented — Table 31 Theoretical cost per group — 7 [Figure 4 | Percentage of mutated patients —
: . : : : Techniques Cost of Cost of human Total cost
starting May 2019, consisting of NGS testing with a 17-gene panel (Figure 1). S —— consumables (€) resources (€) (€
: . : PSG 208.51 € 59.65 € 268.16 €
This study was divided into 5 stages: 0 0
y J DNA extraction 9.48 € 5.80 € 15.28 € 2(1314¢) 6(29)/0
1. Process mapping: EXxploratory interviews with clinicians, management, genetic COBAS® RT-PCR 47.73 € 16.14 € 63.87 € v
technicians and operational support staff; FISH (ALK+ROST)  151.50°€ Srrie  189.01¢€
NGS group 535.67 € 29.71 € 565.38 € 95% CI [20%, 27%] 95% CI [61%, 70%]
2. Cost determination: ldentification of the costs associated with each resource (human and DNA extraction 9.48 € 580 € 15.28 € "Figure 5 | Percentage of actionable patients
material) used in each technique, using time-driven activity-based costing (TDABC): NGS 02619 € 2391€  550.10¢€
. . . . . In practice, the mean cost per patient in the PSG
3. Data collection and analysis: Collection of relevant data (demographic, clinical and P PETP 230/ A1%
. . - . . . group was 255.59 €, while in the NGS group was 0 0
genetic test results) from the IPOP patient database and statistical analysis using RStudio. A _ (114) (190)
N . - . 576.93 € per patient.
significance level of p<0.05 was considered statistically significant; | | | | N 4
The c_ilfferer_lces .|n.the theo_retlcal anql real gost per patient re§ult from the fact ol |05 T S 1 [ A5
4. Cost-consequence analysis of NGS: Evaluation of the cost-consequence of NGS at that, in reality, clinical practice may differ slightly from strategies 1 and 2. ’ ’
diagnosis vs. PSG, by comparing outcomes such as the total number of mutations identified : .
° . _y baring Cost-saving analysis
and actionable mutations; | | - |
— Table 4 | Cost of each test Figure 6 | Testing strategies in analysis
5. Cost-saving potential of NGS: Evaluation of the cost-saving potential of NGS vs. Test Genes being Cost Accumulated | | @ °%° R <
sequential multi-gene (SMG) testing - strategy 3 - for all currently actionable genes (with TT izsiet tegte;a SOEl = KRAS
. . . € &
approved by EMA) (Figure 1), using the NGS NSCLC cohort population as a case study:. VG o €) = Fldylla_
< 600 NGS Il
— Figure 1 | Testing strategies in analysis COBAS % - ( SOFR ALK ROSL MET -
® RT- EGFR 79.15 € 79.15 € ) " "
Strategy 1 Strategy 2 Strategy 3 PCR S 400 N
Parallel single-gene testing NGS Sequential multi-gene testing ALK, 8 g AT ALK +ROS1 + MET + RET
(PSG) Cobas (SMG) dylla™  ROSL  o9096€ 37211 € 2 o0
NGS RT-PCR B vl MET and E ©-SMG —NGS
Cobas RT- FISH (17 genes) EFR (ALK}I-/R?)Sl RET g 100 ; e
PCR (EGFR) (ALK + ROS1) L +MET+RET)| |dylla Idylla™ BRAF 216.70 €  588.81 € < Lobes
_— GRAD) N ldylla™  KRAS  20440€  793.21¢€ 19.83% 2836%  29.00% 40.51%
- e L__., (KRAS) Accumulated incidence of actionable mutations
mplemented at orto : : : :
between June 2017 and June To simulate strategy 3 — SMG testing, the cohort of patients in the NGS group was
—— May 20 considered. Based on this hypothetical strategy, each patient in the SMG group would do,

on average, 3.2 tests [3.1, 3.3], with the average cost being 614.39 € [587.99, 640.80 €].

LIMITATIONS

RESULTS

A total of 955 NSCLC patients were identified that met the inclusion criteria: 486 in the PSG

group and 469 in the NGS group. * The cost of each technique is specific to IPOP and could potentially not be representative,
— Table 1 | Demographic and clinical characteristics ~r—Tlable 2 | Total and mean tests performed per patient, — hindering the generall.zablllty of the cqst-cons§quence analysis; _
556 groun NGS 9rous and time to get a result in each group = A gene was only considered to be actionable if there were TT approved by EMA, meaning
Characteristics N N P-value Techniques \tests performeq  Mean time to get that ERBB2 mutations, which have TT approved by FDA and are currently used off-label
N (%) N (%) performed aresult (days) IN some Portuguese institutions, were not considered actionable, despite being present in
Sist 0312 N vean 13 patients in the NGS group (2.77%
Vale 321 (66%) 318 (68%) _— Mean [95% CI] [95% CI] P group (2. ).
roup
Female 165 (34%) 151 (32%)
Age at diagnosis 0.751 FISH — ALK 003 35030.96] [999] TA K E H O M E M ESSAG ES
Mean (95% Cl) O o S ROSI 446 9 = The average cost per patient of performing NGS at diagnosis is superior to
. 0.92[0.89, 0.95 9,9 .
EIREETREN LA e . the PSG group - 576.93 € vs. 255.59 €. However, it allowed for the
Stage | 76 (16%) 93 (20%) COBAS® RT-PCR - 496 9 : S :
Stage I 30 (6%) 30 (6%) EGFR 1.02(1.00, 1.04] 9] identification of more mutated patients - 66% (309) vs. 23% (114) and
Stage Il 95 (19%) 64 (14%) NGS group atients potentially eligible for TT - 41% (190) vs. 23% (114);
P P y €lig
Ef‘?nzv 2787((250/70;%’) 2748((15_::)%’) Cope R 2 . Given that TT have better clinical outcomes, knowing the mutation status
Type of NSCLC 0.284 NGS 17 genes 478 13 for all actionable mutations is essential to optimise treatment decision;
1.02 [1.01, 1.03] [13, 14] . . . .
Squamous cell 6 (1%) 11 (2%) . : Sequential testing for all currently known actionable mutations (strategy 3 —
carcinoma FISH — MET : : _ :
Adenocarcinoma 441 (91%) 413 (88%) %00 10:00.0.04 A TA SMG testing) is, on average, 37.5 € more expensive per patient than NGS.
S ing — . : . : :
Other NSCLC 39 (8%) 45 (10%) o0 SRS 20010.00,001 N The cost-saving potential of NGS is only thought to increase in the future.
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