
La fraction tumorale est un  
biomarqueur qui mesure le taux 
d'ADN tumoral circulant (ADNtc) 
dans un échantillon sanguin.1

La fraction tumorale peut être un 
marqueur pour déterminer la 
sensibilité d'identification des 
altérations génomiques dans un 
échantillon sanguin.1,3

La fraction tumorale est un biomarqueur décisif pour le  
diagnostic des cancers des tumeurs solides basé sur le sang1

Fraction tumorale du FoundationOne®Liquid CDx : Description dans le rapport
La fraction tumorale est indiquée dans le rapport comme «ctDNA Tumor Fraction – High», «ctDNA Tumor Fraction – Low» et  
«ctDNA Tumor Fraction – Cannot Be Determined». Le seuil est de 1 %.4

Les altérations pathogènes détectées sont fiables - indépendamment du résultat de la fraction tumorale.4,5

ctDNA Tumor Fraction  
– High
Valeur numérique spécifiée

ctDNA Tumor Fraction 
– Low

ctDNA  
Tumor Fraction –  
Cannot Be  
Determined

≥ 1 % < 1 %

➜  Teneur substantielle en ADNtc  
dans le sang4

➜  Sensibilité accrue pour l'identification  
d'altérations génomiques4

Un test complémentaire basé sur du tissu, tel que  
FoundationOne®CDx, devrait être envisagé afin d'identifier  
d'autres altérations potentielles.3,4

Il existe un faible risque de résultats faux 
négatifs et une concordance accrue avec 
un test basé sur les tissus est probable.3,4

Implication cliniqueImplication clinique

➜  Faible taux d'ADNtc dans le sang 4

➜  Sensibilité plus faible pour l'identification 
d'altérations génomiques4

En cas de fraction tumorale élevée (≥ 1 %), il existe une forte concordance avec le test FoundationOne®CDx en ce qui concerne la
détection d'altérations pathogènes. Cela a été démontré pour différents types de tumeurs.3

PCP* au sein de toutes  
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Negative LBx results can be challenging to interpret. Absence of a 
targetable alteration may accurately reflect the tumor genotype (true 
negative) or may represent a false negative due to insu�cient ctDNA 
shed, concealing a targetable oncogenic driver. Reflex to tissue 
biopsy (TBx) profiling is thus advised, per FDA label, for negative LBx 
results. Here we investigate whether algorithmic quantification of 
ctDNA in a LBx sample can increase confidence in negative LBx 
results, reducing the need for confirmatory TBx testing. 

• We queried an institutional database of patients with both LBx 
(FoundationOneLiquid CDx, F1LCDx) and TBx (FoundationOneCDx, F1CDx) to 
calculate positive percent agreement (PPA) of LBx compared to TBx for 
detection of oncogenic driver alterations

• Negative predictive value (NPV) was limited to NSCLC and CRC

• Eligible patients had tissue collected prior to liquid biopsy, with a median of 
306 days between the two collection dates (IQR: 32-722)

• In parallel, this study used the nationwide (US-based) de-identified Flatiron 
Health-Foundation Medicine NSCLC clinico-genomic database (CGDB) 

• Retrospective longitudinal clinical data were derived from electronic health 
record (EHR) data, comprising patient-level structured and unstructured data, 
curated via technology-enabled abstraction, and were linked to genomic data 
derived from FMI comprehensive genomic profiling (CGP) tests in the FH-FMI 
CGDB by de-identified, deterministic matching. The de-identified data 
originated from approximately 280 US cancer clinics (~800 sites of care)

• Analysis was limited to patients with aNSCLC receiving any multi-gene LBx 
followed by TBx CGP

Background

Materials and Methods

ctDNA tumor fraction is the key factor in LBx 
concordance for TBx detected driver alterations

Utility of reflex to tissue biopsy CGP was studied in a
real-world cohort of aNSCLC patients

ctDNA tumor fraction informs the relative benefit from 
reflex to TBx CGP

Conclusions

• Elevated TF (≥1%) on F1LCDx informs assay sensitivity and identifies a subset 
of LBx results with high NPV where reflex to TBx, and the associated 
treatment delay, may be less valuable. 

• Conversely, for patients with a negative LBx with low TF (<1%) on F1LCDx, 
reflex to TBx is an important follow-on step to identify potentially missed 
driver alterations with potential for durable benefit on targeted therapy. 

FIGURE 1: Foundation Medicine’s ctDNA tumor fraction (TF) on F1LCDx is a composite 
algorithm prioritizing aneuploidy at higher levels to avoid germline signal and prioritizing 
variant allele frequency of computationally predicted somatic and canonical alterations at 
lower levels to maximize dynamic range

Figure 5: Biomarker prevalence was assessed in specimens collected prior to first line therapy to 
ensure detected variants were not present due to exposure to targeted agents. All further analysis 
was limited to patients with driver negative LBx CGP prior to first line therapy followed by tissue CGP
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Reflex to tissue CGP identifies drivers missed by liquid 
biopsy

May benefit from reflex to tissue biopsy CGP
(Figures 6B/C, 7, 8)

N = 506

Filtered from baseline genomic analysis

Non-advanced disease (n = 2)
Additional malignancies (n = 296)

No documented 1st line therapy  (n = 1,474)

Liquid biopsy was after 1st line initiation (n = 2,514)

Filtered from paired tissue analysis
No tissue biopsy CGP (n = 1,050) 
Tissue CGP result before liquid CGP (n = 167) 

Filtered from reflex analysis
Biomarker positive liquid biopsy (n = 377) 

Tissue biopsy CGP after liquid biopsy CGP
N = 883

Biomarker detection prevalence from liquid
biopsy before first line therapy

(Figure 6A)
N = 2,100

Liquid biopsy CGP via FMI or abstracted results
N = 6,386

Targeted therapy after timely tissue reflex testing results 
in prolonged benefit from targeted therapy

Figure 8: In 49 pts receiving matched targeted therapy following tissue reflex testing, median 
real-world PFS was 21.5 months 

Liquid Biopsy Comprehensive 
Genomic Profiling

Driver positive LBx 
can guide 
targeted therapy 
use

Driver
Negative

Informative Negative
Patients with driver negative LBx CGP 
with high tumor fraction can be 
treated with first line standard of care 
therapies without reflex to tissue 
biopsy

Indeterminate Negative
Patients with driver negative LBx 
CGP with low tumor fraction 
may benefit from reflex tissue 
CGP, where driver alterations are 
frequently detected
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Multiple (4.3%)

Figure 6: A) In all pre-first line LBx, 60% of cases are negative for targetable drivers. B) In 506 
patients with TBx after negative LBx, 37% had a targetable driver detected on reflex to TBx. For 
patients with driver positive TBx following negative LBx CGP, KRAS (46%), EGFR (22%) and 
ERBB2 mutations (10%) along with ALK rearrangements (6%) were most common
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Overall PPA for actionable drivers is variable across diseases, with modest NPV (Figure 2)

EGFR KRAS ALK/RET/ROS1 ESR1 PIK3CA RAS BRAF KRAS
0

20

40

60

80

100

P
PA

254/397

239/409 51/95

69/90

180/246
285/399

22/30

171/348

NSCLC Breast CRC Pancreas
NSCLC Drivers CRC Drivers

0

20

40

60

80

100

N
P

V

651/1036

292/414

With TF 1%, PPA is high and NPV is high, increasing confidence in negative results (Figure 3)
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With TF <1%, PPA is reduced and NPV is reduced, increasing the importance of 
confirmatory tissue testing (Figure 4)
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For patients receiving F1LCDx LBx and then reflexing to TBx, driver alterations were 
not detected in TBx when LBx had TF ≥1%. Given high NPV for driver alterations, 
these patients might have avoided reflex to confirmatory TBx (Figure 7)

LBx TF <1% (n = 57) LBx TF 1% (n = 24)

Utili� of ctDNA tumor fraction to inform negative liquid biopsy (LBx) results and need for tissue 
reflex in advanced non-small cell lung cancer (aNSCLC)
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TF on F1LCDx combines multiomic signals to estimate 
ctDNA shed 
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Concordance entre le service FoundationOne®CDx basé sur du tissu et le service  
FoundationOne®Liquid CDx basé sur le sang 3
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Negative LBx results can be challenging to interpret. Absence of a 
targetable alteration may accurately reflect the tumor genotype (true 
negative) or may represent a false negative due to insu�cient ctDNA 
shed, concealing a targetable oncogenic driver. Reflex to tissue 
biopsy (TBx) profiling is thus advised, per FDA label, for negative LBx 
results. Here we investigate whether algorithmic quantification of 
ctDNA in a LBx sample can increase confidence in negative LBx 
results, reducing the need for confirmatory TBx testing. 

• We queried an institutional database of patients with both LBx 
(FoundationOneLiquid CDx, F1LCDx) and TBx (FoundationOneCDx, F1CDx) to 
calculate positive percent agreement (PPA) of LBx compared to TBx for 
detection of oncogenic driver alterations

• Negative predictive value (NPV) was limited to NSCLC and CRC

• Eligible patients had tissue collected prior to liquid biopsy, with a median of 
306 days between the two collection dates (IQR: 32-722)

• In parallel, this study used the nationwide (US-based) de-identified Flatiron 
Health-Foundation Medicine NSCLC clinico-genomic database (CGDB) 

• Retrospective longitudinal clinical data were derived from electronic health 
record (EHR) data, comprising patient-level structured and unstructured data, 
curated via technology-enabled abstraction, and were linked to genomic data 
derived from FMI comprehensive genomic profiling (CGP) tests in the FH-FMI 
CGDB by de-identified, deterministic matching. The de-identified data 
originated from approximately 280 US cancer clinics (~800 sites of care)

• Analysis was limited to patients with aNSCLC receiving any multi-gene LBx 
followed by TBx CGP

Background

Materials and Methods

ctDNA tumor fraction is the key factor in LBx 
concordance for TBx detected driver alterations

Utility of reflex to tissue biopsy CGP was studied in a
real-world cohort of aNSCLC patients

ctDNA tumor fraction informs the relative benefit from 
reflex to TBx CGP

Conclusions

• Elevated TF (≥1%) on F1LCDx informs assay sensitivity and identifies a subset 
of LBx results with high NPV where reflex to TBx, and the associated 
treatment delay, may be less valuable. 

• Conversely, for patients with a negative LBx with low TF (<1%) on F1LCDx, 
reflex to TBx is an important follow-on step to identify potentially missed 
driver alterations with potential for durable benefit on targeted therapy. 

FIGURE 1: Foundation Medicine’s ctDNA tumor fraction (TF) on F1LCDx is a composite 
algorithm prioritizing aneuploidy at higher levels to avoid germline signal and prioritizing 
variant allele frequency of computationally predicted somatic and canonical alterations at 
lower levels to maximize dynamic range

Figure 5: Biomarker prevalence was assessed in specimens collected prior to first line therapy to 
ensure detected variants were not present due to exposure to targeted agents. All further analysis 
was limited to patients with driver negative LBx CGP prior to first line therapy followed by tissue CGP
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Reflex to tissue CGP identifies drivers missed by liquid 
biopsy

May benefit from reflex to tissue biopsy CGP
(Figures 6B/C, 7, 8)

N = 506

Filtered from baseline genomic analysis

Non-advanced disease (n = 2)
Additional malignancies (n = 296)

No documented 1st line therapy  (n = 1,474)

Liquid biopsy was after 1st line initiation (n = 2,514)

Filtered from paired tissue analysis
No tissue biopsy CGP (n = 1,050) 
Tissue CGP result before liquid CGP (n = 167) 

Filtered from reflex analysis
Biomarker positive liquid biopsy (n = 377) 

Tissue biopsy CGP after liquid biopsy CGP
N = 883

Biomarker detection prevalence from liquid
biopsy before first line therapy

(Figure 6A)
N = 2,100

Liquid biopsy CGP via FMI or abstracted results
N = 6,386

Targeted therapy after timely tissue reflex testing results 
in prolonged benefit from targeted therapy

Figure 8: In 49 pts receiving matched targeted therapy following tissue reflex testing, median 
real-world PFS was 21.5 months 
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Figure 6: A) In all pre-first line LBx, 60% of cases are negative for targetable drivers. B) In 506 
patients with TBx after negative LBx, 37% had a targetable driver detected on reflex to TBx. For 
patients with driver positive TBx following negative LBx CGP, KRAS (46%), EGFR (22%) and 
ERBB2 mutations (10%) along with ALK rearrangements (6%) were most common
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Overall PPA for actionable drivers is variable across diseases, with modest NPV (Figure 2)
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With TF 1%, PPA is high and NPV is high, increasing confidence in negative results (Figure 3)
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With TF <1%, PPA is reduced and NPV is reduced, increasing the importance of 
confirmatory tissue testing (Figure 4)
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For patients receiving F1LCDx LBx and then reflexing to TBx, driver alterations were 
not detected in TBx when LBx had TF ≥1%. Given high NPV for driver alterations, 
these patients might have avoided reflex to confirmatory TBx (Figure 7)

LBx TF <1% (n = 57) LBx TF 1% (n = 24)
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Negative LBx results can be challenging to interpret. Absence of a 
targetable alteration may accurately reflect the tumor genotype (true 
negative) or may represent a false negative due to insu�cient ctDNA 
shed, concealing a targetable oncogenic driver. Reflex to tissue 
biopsy (TBx) profiling is thus advised, per FDA label, for negative LBx 
results. Here we investigate whether algorithmic quantification of 
ctDNA in a LBx sample can increase confidence in negative LBx 
results, reducing the need for confirmatory TBx testing. 

• We queried an institutional database of patients with both LBx 
(FoundationOneLiquid CDx, F1LCDx) and TBx (FoundationOneCDx, F1CDx) to 
calculate positive percent agreement (PPA) of LBx compared to TBx for 
detection of oncogenic driver alterations

• Negative predictive value (NPV) was limited to NSCLC and CRC

• Eligible patients had tissue collected prior to liquid biopsy, with a median of 
306 days between the two collection dates (IQR: 32-722)

• In parallel, this study used the nationwide (US-based) de-identified Flatiron 
Health-Foundation Medicine NSCLC clinico-genomic database (CGDB) 

• Retrospective longitudinal clinical data were derived from electronic health 
record (EHR) data, comprising patient-level structured and unstructured data, 
curated via technology-enabled abstraction, and were linked to genomic data 
derived from FMI comprehensive genomic profiling (CGP) tests in the FH-FMI 
CGDB by de-identified, deterministic matching. The de-identified data 
originated from approximately 280 US cancer clinics (~800 sites of care)

• Analysis was limited to patients with aNSCLC receiving any multi-gene LBx 
followed by TBx CGP

Background

Materials and Methods

ctDNA tumor fraction is the key factor in LBx 
concordance for TBx detected driver alterations

Utility of reflex to tissue biopsy CGP was studied in a
real-world cohort of aNSCLC patients

ctDNA tumor fraction informs the relative benefit from 
reflex to TBx CGP

Conclusions

• Elevated TF (≥1%) on F1LCDx informs assay sensitivity and identifies a subset 
of LBx results with high NPV where reflex to TBx, and the associated 
treatment delay, may be less valuable. 

• Conversely, for patients with a negative LBx with low TF (<1%) on F1LCDx, 
reflex to TBx is an important follow-on step to identify potentially missed 
driver alterations with potential for durable benefit on targeted therapy. 

FIGURE 1: Foundation Medicine’s ctDNA tumor fraction (TF) on F1LCDx is a composite 
algorithm prioritizing aneuploidy at higher levels to avoid germline signal and prioritizing 
variant allele frequency of computationally predicted somatic and canonical alterations at 
lower levels to maximize dynamic range

Figure 5: Biomarker prevalence was assessed in specimens collected prior to first line therapy to 
ensure detected variants were not present due to exposure to targeted agents. All further analysis 
was limited to patients with driver negative LBx CGP prior to first line therapy followed by tissue CGP
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Reflex to tissue CGP identifies drivers missed by liquid 
biopsy

May benefit from reflex to tissue biopsy CGP
(Figures 6B/C, 7, 8)
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Targeted therapy after timely tissue reflex testing results 
in prolonged benefit from targeted therapy

Figure 8: In 49 pts receiving matched targeted therapy following tissue reflex testing, median 
real-world PFS was 21.5 months 
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Figure 6: A) In all pre-first line LBx, 60% of cases are negative for targetable drivers. B) In 506 
patients with TBx after negative LBx, 37% had a targetable driver detected on reflex to TBx. For 
patients with driver positive TBx following negative LBx CGP, KRAS (46%), EGFR (22%) and 
ERBB2 mutations (10%) along with ALK rearrangements (6%) were most common
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Overall PPA for actionable drivers is variable across diseases, with modest NPV (Figure 2)

EGFR KRAS ALK/RET/ROS1 ESR1 PIK3CA RAS BRAF KRAS
0

20

40

60

80

100

P
PA

254/397

239/409 51/95

69/90

180/246
285/399

22/30

171/348

NSCLC Breast CRC Pancreas
NSCLC Drivers CRC Drivers

0

20

40

60

80

100

N
P

V

651/1036

292/414

With TF 1%, PPA is high and NPV is high, increasing confidence in negative results (Figure 3)
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With TF <1%, PPA is reduced and NPV is reduced, increasing the importance of 
confirmatory tissue testing (Figure 4)
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For patients receiving F1LCDx LBx and then reflexing to TBx, driver alterations were 
not detected in TBx when LBx had TF ≥1%. Given high NPV for driver alterations, 
these patients might have avoided reflex to confirmatory TBx (Figure 7)

LBx TF <1% (n = 57) LBx TF 1% (n = 24)
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Negative LBx results can be challenging to interpret. Absence of a 
targetable alteration may accurately reflect the tumor genotype (true 
negative) or may represent a false negative due to insu�cient ctDNA 
shed, concealing a targetable oncogenic driver. Reflex to tissue 
biopsy (TBx) profiling is thus advised, per FDA label, for negative LBx 
results. Here we investigate whether algorithmic quantification of 
ctDNA in a LBx sample can increase confidence in negative LBx 
results, reducing the need for confirmatory TBx testing. 

• We queried an institutional database of patients with both LBx 
(FoundationOneLiquid CDx, F1LCDx) and TBx (FoundationOneCDx, F1CDx) to 
calculate positive percent agreement (PPA) of LBx compared to TBx for 
detection of oncogenic driver alterations

• Negative predictive value (NPV) was limited to NSCLC and CRC

• Eligible patients had tissue collected prior to liquid biopsy, with a median of 
306 days between the two collection dates (IQR: 32-722)

• In parallel, this study used the nationwide (US-based) de-identified Flatiron 
Health-Foundation Medicine NSCLC clinico-genomic database (CGDB) 

• Retrospective longitudinal clinical data were derived from electronic health 
record (EHR) data, comprising patient-level structured and unstructured data, 
curated via technology-enabled abstraction, and were linked to genomic data 
derived from FMI comprehensive genomic profiling (CGP) tests in the FH-FMI 
CGDB by de-identified, deterministic matching. The de-identified data 
originated from approximately 280 US cancer clinics (~800 sites of care)

• Analysis was limited to patients with aNSCLC receiving any multi-gene LBx 
followed by TBx CGP

Background

Materials and Methods

ctDNA tumor fraction is the key factor in LBx 
concordance for TBx detected driver alterations

Utility of reflex to tissue biopsy CGP was studied in a
real-world cohort of aNSCLC patients

ctDNA tumor fraction informs the relative benefit from 
reflex to TBx CGP

Conclusions

• Elevated TF (≥1%) on F1LCDx informs assay sensitivity and identifies a subset 
of LBx results with high NPV where reflex to TBx, and the associated 
treatment delay, may be less valuable. 

• Conversely, for patients with a negative LBx with low TF (<1%) on F1LCDx, 
reflex to TBx is an important follow-on step to identify potentially missed 
driver alterations with potential for durable benefit on targeted therapy. 

FIGURE 1: Foundation Medicine’s ctDNA tumor fraction (TF) on F1LCDx is a composite 
algorithm prioritizing aneuploidy at higher levels to avoid germline signal and prioritizing 
variant allele frequency of computationally predicted somatic and canonical alterations at 
lower levels to maximize dynamic range

Figure 5: Biomarker prevalence was assessed in specimens collected prior to first line therapy to 
ensure detected variants were not present due to exposure to targeted agents. All further analysis 
was limited to patients with driver negative LBx CGP prior to first line therapy followed by tissue CGP
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Reflex to tissue CGP identifies drivers missed by liquid 
biopsy

May benefit from reflex to tissue biopsy CGP
(Figures 6B/C, 7, 8)
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Targeted therapy after timely tissue reflex testing results 
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Figure 8: In 49 pts receiving matched targeted therapy following tissue reflex testing, median 
real-world PFS was 21.5 months 
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Figure 6: A) In all pre-first line LBx, 60% of cases are negative for targetable drivers. B) In 506 
patients with TBx after negative LBx, 37% had a targetable driver detected on reflex to TBx. For 
patients with driver positive TBx following negative LBx CGP, KRAS (46%), EGFR (22%) and 
ERBB2 mutations (10%) along with ALK rearrangements (6%) were most common
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Overall PPA for actionable drivers is variable across diseases, with modest NPV (Figure 2)
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With TF 1%, PPA is high and NPV is high, increasing confidence in negative results (Figure 3)
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With TF <1%, PPA is reduced and NPV is reduced, increasing the importance of 
confirmatory tissue testing (Figure 4)
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For patients receiving F1LCDx LBx and then reflexing to TBx, driver alterations were 
not detected in TBx when LBx had TF ≥1%. Given high NPV for driver alterations, 
these patients might have avoided reflex to confirmatory TBx (Figure 7)

LBx TF <1% (n = 57) LBx TF 1% (n = 24)
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Les patients atteints de CPNPC avancé ont reçu une analyse génomique de la tumeur à l'aide de FoundationOneLiquid®CDx, pour 
lequel la fraction tumorale a été mesuré. Les mêmes patients ont reçu une analyse additionnelle de la tumeur basée sur du tissu à l'aide 
de FoundationOne®CDx afin de détecter d'éventuelles altérations pathogènes supplémentaires.3

La fraction tumorale vous aide à prendre votre décision
de réaliser un test réflexe complémentaire basé sur du tissu 3
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Un test additionnel basé sur du tissu après le test FoundationOne® 
Liquid CDx précédent avec «ctDNA Tumor Fraction - Low»  
a permis de détecter des altérations pathogènes supplémentaires 
dans 50,8 % des cas.3

Un test additionnel basé sur du tissu après un  
test FoundationOne®Liquid CDx précédent avec  
«ctDNA Tumor Fraction - High» n'a pas permis de 
détecter d'altérations pathogènes supplémentaires.3

50,8 %
Driver - 
Positif

ctDNA Tumor Fraction – High
n = 24

22.5029

Negatif

100 %

25%

44%

26%

6%

N = 23 482

ctDNA Tumor Fraction

≥ 10 %
1–10 %

0–1 %
Non détecté

Une fraction tumorale élevée (≥ 1 �) a pu être
détectée dans 69 % des échantillons tumoraux pour
différents types de tumeurs.1

Dr. Martin Zoche
Chef du département de profilage  
moléculaire tumoral
Tél. portable : +41 79 788 91 57
martin.zoche@usz.ch

Hôpital universitaire de Zurich

Amélie Le Bihan
Personalized Healthcare Partner
Tél. portable : +41 79 779 32 12
amelie.le_bihan@roche.com

Roche Pharma (Suisse) SA


