Systematic Review of NTRK Fusion Prevalence across Cancer Types to Predict Impact of Histology
Independent Cancer Treatment
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OBJECTIVES METHODS
Advanced cancer patients with NTRK gene fusion biomarkers may benefit ﬂ SEARCH STRATEGY DATA EXTRACTION CRITICAL APPRAISAL
from targeted drugs (TRK Inhibitors). These ‘Pan Cancer’ or ‘Histology o _ _ . _ _ _
Independent’ drugs are aimed at patients with any type of cancer as long as We performed a systematic literature review with a broad « Pan Cancer (>10 types) and specific cancer rates were A customised 11-item checklist was developed to assess
they have this biomarker. database search of all NTRK fusion literature & a supplemental extracted for all included studies bias and quality of studies, to ensure only optimal rates are
search of recent genomic landscape studies - Cancer types were recorded as per paper, and were pooled to reduce variation
Health Technology Assessments to facilitate public access to these drugs are _ _ classified into synonymous ‘unique’ types and broad « Biomarkers can vary with demographic factors (age, sex,
challengi i : * We searched Ovid Medline and Embase, and Cochrane tumour groups stage, ethnicity) but associations are hard to elucidate for
ging as these biomarkers are very rare, have many test options, and Library in April 2021 7 S e |
found pan-cancer!2. The financial implications of biomarker testing and rare biomarkers but critical for accurate population

« Key inclusion criteria: Solid Tumours, Reports rate of NTRK
fusions in patients tested, year of publication 2011 and
onwards

SYNTHESIS predictions

* Checklist assessed factors that affect the following key
domains of the estimated prevalence?;

drug uptake at a population level are uncertain3.
In addition to a narrative summary of rates extracted;
This study aimed to map the current evidence for NTRK fusion prevalence
pan-cancer and to generate point estimates for cancer types to inform
Health Technology Assessments and predict impact of approving TRK
inhibitors for pan cancer treatment.

« Rates for ‘unique’ cancer types were assessed for pooling

» Key exclusion criteria: Below minimum sample size, Case . , DA .
Reports/Abstracts, Selected by/known Fusion Status, using further ‘synthesis criteria’ to ensure robust estimates . —

Testing with Pan-TRK IHC only  Where multiple rates eligible to pool, random effect Validity Validity
generalised linear mixed model used for meta-analysis

Statistics /

Quality

RESULTS CONCLUSIONS

STUDIES INCLUDED (Figure 1.) PAN CANCER PREVALENCE (Figure 2.) CRITICAL APPRAISAL & SYNTHESIS * Prevalence of NTRK Fusions Pan Cancer is likely below 0.5%, very rare.

* Prevalence in unselected common cancers largely at 0.2%

Figure 1. PRISMA workflow. Pan Cancer prevalence for adult cohorts e 43% of cancer type rates reported 7ero Colorectal 0.22% 0.18%-0.28% 5 hei . " . imited d o i Hod 4 | _
o
ranged from 0.03% to 0.70%. NTRK fusions identified i i i ue to their rarity, there Is very limited data with suftticient methods and sample size
NSCLC 0.19% 0.11%-0.33% : :
£ £0% of rates had o sizes d ' for estimating prevalence.
= Records identified Records removed - : : y o OT rates nad sampie siZzes deeme . C . : : : :
S | | (n=2436) »| before screening: » Higher rates seen for studies using RNA cufficient to detect this rare Breast 0.21% 0.16%-0.27% * Additionally, variation across methods, cancer ontology and epidemiological reporting
E , n=926 : . . . . .
5 i a based testing (green) compared to less biomarker Melanoma 0.19% 0.129%.0.33% imit meaningful synthesis, our appraisal tool provides assessment framework for
= sensitive fusion testing No studi udeed ‘ideal biomarker data to generate population prevalence estimates
. Records excluded . . : 0 ° O studles were judgeda 1aeadl acCross 0 0/_ 0 . , , .. . , , .. i
(F;efofgjg)cree”ed —>| Reviews (n = 166) The median rate sits around 0.30% three domains and only 36% of rates Prostate 0.14% 0.08%-0.25% * Financial impact of listing TRK inhibitors is likely minimal at population level as
R - Study Ineligibl . S : 0 .. . . . g . .
- Paediatric Pan Cancer rates were slightly . . Thvroid 1.68% 1.08%-2 63% positive patients are rare. However the cost of identifying positive patients is
2 ! (n=1031) b 4 ble (~1% were eligible for meta-analysis yrol 0670 J670°£.0370 o , , | , ,
= igher and more variable (~1%) significant and needs accurate data to inform optimal diagnostic algorithms
2 Eull Text Recards P Figure 3. Common Cancer Point Estimates
n assessed for inclusion : ,
(n = 313) —» excluded: (n=154) Year Method Pan Cancer NTRK Fusion Prevalence #Tested | %NTRK
i Most common 2021 WGS/RNAseq Tsangetal. | | o . | 570 | 0.70% CANCER TYPE ESTIMATES (Figure 3.)
© Studies included in agctlltjesé?lllzl;egaostol,\?/;/gfl( 2018 binliElad Okamura et al. ; : ¢ : ; 9739 0.32% REFERENCES & FU N DING
Bl | e Hoilodsnl S gl — e . . | . » The greatest number of rates were References
= ’ NTRK fusion rate; © ; .
§ (n =159) sampleﬁg;,? G >014 RNASeq —— e { | 6893 | 0.33% extracted for Lu ng, Therld and 1. Yoshino, T, et al.,, JSCO-ESMO-ASCO-JSMO-TOS: international expert consensus recommendations for tumour-agnostic treatments in
: : patients with solid tumours with microsatellite instability or NTRK fusions. Annals of Oncology, 2020. 31(7): p. 861-872.
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' ' ' olomonetal. | e i 0.26% * Point estimates for Common Cancers 73(13): p. 3163-3168.
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prevalence rates extracted. These were 15 2020 DNA P Yoshino et al. i O i 212704 | 0.20% were a” Very rare (beIOW 0.30/0) 16435..
) . . ) _ | | 189 . 4. Migliavaca, C.B., et al., Quality assessment of prevalence studies: a systematic review. ) Clin Epidemiol, 2020. 127: p. 59-68.
Pan Cancer (including 5 paediatric) and 428 2017 DNA P R 101558 0.18% « High rates seen for rare cancer types
rates in specific cancer types collated into 14 2021 CTDNA Zhangetal. 1o j 11525 | 0.03% that should be prioritised for testing F .
| ; unding
+ archettietal. : | | 32% - .
’Ic\t/ljmour gr(cj).ups. 699 olished f 0 I e ) — [ * Enriched rates seen in some molecular Both The Predicting the population health economic impact of current and new cancer
ost studies were publishe rom : :
(62%) P 0.00% 020% 040% 0.60% 080% 100% 120% 140% 1.60%  180% subgroups but not complete mutual treatments project (PRIMCAT, grant number: MRF 1199701) and Cancer-Patient
2019 onwards and the majority (70%) were exclusion

: Population Projections project (Cancer-PPP, grant number: MRF1200535) were
: . : Figure 2. Pan Cancer rate summary. '
retrospective testing or data analysis cohorts. funded through the Medical Research Future Fund (MRFF) in 2019.



