
Die Tumorfraktion ist ein  
Biomarker, der den Gehalt an 
zirkulierender Tumor-DNA  
(ctDNA) in einer Blutprobe misst.1

Die Tumorfraktion kann ein An-
haltspunkt dafür sein, wie hoch 
die Sensitivität zur Identifizierung 
genomischer Veränderungen in 
der ctDNA einer Blutprobe ist.1,3

Die Tumorfraktion ist ein entscheidender Biomarker in  
der Blut-basierten Krebsdiagnostik  von soliden Tumoren1

Tumorfraktion bei FoundationOne®Liquid CDx: Darstellung im Bericht
Die Tumorfraktion wird als «ctDNA Tumor Fraction – High», «ctDNA Tumor Fraction – Low» und «ctDNA Tumor Fraction – Cannot Be 
Determined» im Bericht angegeben. Der cut-off liegt bei 1 %.4

Wenn pathogene Alterationen detektiert werden, sind die Ergebnisse verlässlich – unabhängig von der Höhe der Tumorfraktion.4,5

ctDNA Tumor Fraction  
– High
Als numerischer Wert angegeben

ctDNA Tumor Fraction 
– Low

ctDNA  
Tumor Fraction –  
Cannot Be  
Determined

≥ 1 % < 1 %

➜ �Substanzieller Gehalt an ctDNA im Blut 4

➜ �Höhere Sensitivität für die Identifizierung 
genomischer Veränderungen 4

Ein ergänzender Gewebe-basierter Tumortest, wie FoundationOne®CDx,  
sollte in Erwägung gezogen werden, um weitere mögliche Alterationen zu 
identifizieren.3,4

Es besteht ein geringes Risiko für falsch-
negative Ergebnisse und eine erhöhte 
Konkordanz mit einem Gewebe-basierten 
Test ist anzunehmen.3,4

Klinische ImplikationKlinische Implikation

➜ �Geringer Gehalt an ctDNA im Blut 4

➜ �Niedrigere Sensitivität für die Identifizie-
rung genomischer Veränderungen 4

Bei einer erhöhten Tumorfraktion (≥ 1 %) besteht eine hohe Konkordanz zum FoundationOne®CDx Test bezüglich des Nachweises 
pathogener Alterationen. Dies konnte bei unterschiedlichen Tumortypen belegt werden.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 

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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Positive37.0%
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BRAF (1.6%)
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ROS1 (3.7%)
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)
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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)

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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Konkordanz zwischen dem Gewebe-basierten FoundationOne®CDx und dem  
Blut-basierten FoundationOne®Liquid CDx Service 3

NSCLC
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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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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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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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Liquid biopsy CGP via FMI or abstracted results
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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)
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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)
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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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CRCBrustkrebs

PPA* innerhalb aller Paare  
mit Tumorfraktion ≥ 1 %

Pancreas

Die Menge der vom Tumor ausge-
schiedenen ctDNA im Blut hängt 
von verschiedenen Faktoren ab, 
wie der Tumorlast, Tumortyp und 
-stadium sowie Zeitpunkt der 
letzten Therapie.1,2

*PPA: Positive Percent Agreement
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Patientinnen und Patienten mit fortgeschrittenem NSCLC erhielten eine genomische Tumoranalyse mittels FoundationOneLiquid®CDx, 
anhand welcher die Tumorfraktion gemessen wurde. Die gleichen Patientinnen und Patienten erhielten eine ergänzende Gewebe-
basierte Tumoranalyse mittels FoundationOne®CDx, um mögliche zusätzliche pathogene Alterationen zu detektieren.3

Die Tumorfraktion unterstützt Sie bei der Entscheidung,  
einen ergänzenden Gewebe-basierten Reflextest durchzuführen 3

ctDNA Tumor Fraction – Low
n = 57

Negativ (49,2 %)

ERBB2 (7,0 %) ALK (1,8 %)

ROS1 (3,5 %)

Multiple (5,2 %)

MET x14 (1,8 %)

KRAS (17,5 %)

EGFR (12,2 %)

RET (1,8 %)

Ein ergänzender Gewebe-basierter Tumortest nach  
vorangegangenem FoundationOne®Liquid CDx Test mit  
«ctDNA Tumor Fraction – Low» konnte in 50,8 %  
zusätzliche pathogene Alterationen nachweisen.3

Ein ergänzender Gewebe-basierter Tumortest nach 
vorangegangenem FoundationOne®Liquid CDx Test  
mit «ctDNA Tumor Fraction – High» konnte keine  
zusätzlichen pathogenen Alterationen nachweisen.3

50,8 %
Treiber-
Positiv

ctDNA Tumor Fraction – High
n = 24

22.5029

Negativ

100 %

25%

44%

26%

6%

N = 23 482

ctDNA Tumorfraktion

≥ 10 %
1–10 %

0–1 %
Nicht detektiert

Eine erhöhte Tumorfraktion (≥ 1 �) konnte in 69 %  
der Tumorproben bei unterschiedlichen Tumortypen 
detektiert werden.1


