
La frazione tumorale è un biomarcatore chiave nella  
diagnostica del cancro basata sul sangue dei tumori solidi1

Frazione tumorale con FoundationOne®Liquid CDx: presentazione nel rapporto
La frazione tumorale è indicata nel referto come «ctDNA Tumor Fraction – High», «ctDNA Tumor Fraction – Low» e  
«ctDNA Tumor Fraction – Cannot Be Determined». Il cut-off è del'1%.4

Le alterazioni patogenetiche rilevate sono affidabili, indipendentemente dal risultato della frazione tumorale.4,5

ctDNA Tumor Fraction  
– High
Specificato come valore percentuale

ctDNA Tumor Fraction  
– Low

ctDNA  
Tumor Fraction –  
Cannot Be  
Determined

≥ 1 % < 1 %

Il rischio di risultati falsi negativi è basso e  
si può ipotizzare una maggiore concordanza 
con un test basato sui tessuti.3,4

Implicazioni clinicheImplicazioni cliniche

➜  Basso livello di ctDNA nel sangue4

➜  Minore sensibilità per l'identificazione  
di alterazioni genomiche4

Con una frazione tumorale maggiore (≥ 1 %), vi è un'elevata concordanza con il test FoundationOne®CDx per quanto riguarda  
l'individuazione di alterazioni patogene. Questo è stato dimostrato per diversi tipi di tumore.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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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)

ASCO 2023

CHRISTIAN D ROLFO1, RUSSELL W MADISON2, LINCOLN W PASQUINA2, DEREK W BROWN2, YANMEI HUANG2, JASON D. HUGHES2, GEOFFREY R. OXNARD2, HATIM HUSAIN3

1: Icahn School of Medicine at Mount Sinai, New York, NY 2: Foundation Medicine, Inc., Cambridge, MA 3: UC San Diego Moores Cancer Center, La Jolla, CA

TF on F1LCDx combines multiomic signals to estimate 
ctDNA shed 

ABSTRACT #9076

Concordanza tra il Test FoundationOne®CDx basato sui tessuti e il Test  
FoundationOne®Liquid CDx basato sul sangue3

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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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)

0

20

40

60

80

100

P
PA

83/224
81/235

26/67
11/30

40/104

50/160

3/11

67/241

NSCLC Drivers CRC Drivers
0

20

40

60

80

100

N
P

V 358/724 104/222

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

NSCLC Breast CRC Pancreas

Negative (100%)

Negative (49.1%)

EGFR (12.2%) MET x14 (1.8%)

ERBB2 (7.0%) ALK (1.8%)

ROS1 (3.5%) RET (1.8%)

Multiple (3.8%)

KRAS (17.5%)

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
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)
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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

PLEASE DO NOT DISTRIBUTE WITHOUT THE AUTHOR’S OR FMI'S PERMISSION

COPIES OF THIS POSTER OBTAINED THROUGH QUICK RESPONSE (QR) CODE  ARE FOR PERSONAL USE ONLY 

AND MAY NOT BE REPRODUCED WITHOUT PERMISSION FROM ASCO® OR THE AUTHOR OF THIS POSTER

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)
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CRCCancro al seno

PPA* all'interno di tutte  
le coppie con frazione di 
tumore ≥ 1 %

La quantità di ctDNA secreta dal 
tumore nel sangue dipende da vari 
fattori, come il carico tumorale,  
le sue dimensioni, lo stadio della 
malattia e la tempistica dell'ultima 
terapia ricevuta.1,2

Pancreas

*PPA: Positive Percent Agreement

La frazione tumorale può  
essere un indicatore dell'elevata  
sensibilità nell'identificazione  
di alterazioni genomiche in un 
campione di sangue.1,3

➜  Contenuto sostanziale di ctDNA nel 
sangue4

➜  Maggiore sensibilità per l'identificazione 
di cambiamenti genomici 4

Un test tumorale complementare basato sul tessuto, come  
FoundationOne®CDx, dovrebbe essere preso in considerazione  
per identificare ulteriori potenziali alterazioni.3,4

La frazione tumorale è un biomar-
catore che misura il contenuto di 
DNA tumorale circolante (ctDNA) 
in un campione di sangue.1
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I pazienti con NSCLC avanzato hanno ricevuto un'analisi genomica del tumore con FoundationOneLiquid®CDx, utilizzata per  
misurare la frazione tumorale. Gli stessi pazienti sono stati sottoposti a un'analisi tumorale supplementare basata sui tessuti  
utilizzando FoundationOne®CDx per individuare eventuali alterazioni patogene aggiuntive.3

La frazione tumorale la supporta nella sua decisione in merito  
all'esecuzione di un test di riflesso supplementare basato sui tessuti 3

ctDNA Tumor Fraction – Low
n = 57

Negativo (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 %)

Un test tumorale supplementare basato sul tessuto dopo un  
precedente test FoundationOne® Liquid CDx con «ctDNA Tumor 
Fraction – Low» è stato in grado di rilevare ulteriori alterazioni  
patogene nel 50,8%.

Un test tumorale complementare basato sul tessuto 
dopo un precedente test FoundationOne®Liquid CDx 
con «ctDNA Tumor Fraction – High» non è stato in gra-
do di rilevare alcuna alterazione patogena aggiuntiva.3

50,8 %
Driver-
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ctDNA Tumor Fraction – High
n = 24

22.5029
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100 %
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N = 23 482

ctDNA Tumor Fraction

≥ 10 %
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Un aumento della frazione tumorale (≥ 1 �) è stato 
rilevato nel 69 % dei campioni di tumore con diversi 
tipi di tumore.1
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