Early prediction of outcomes to PD1 inhibitors in non-small cell lung cancer
using next generation sequencing of plasma circulating tumor DNA
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▪ Plasma NGS results were analyzed and reported blinded to
patients characteristics, tumor genotyping, or outcomes.

Table 1: Patient population characteristics
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Figure 2A: PFS in patients with at least one mutation
detected in cfDNA tended to be better than in
patients with no ctDNA (HR:1.87 (95%CI: 0.78-4.46),
PPV 51.6%, NPV 75%)

Figure 2B: Patients with mutated KRAS tended
to have no benefit in PFS vs patients with no
KRAS mutations (HR 1.05 (95%CI: 0.51-2.53),
PPV 61.5%, NPV 62.5%)
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IV. Early kinetics of ctDNA can
predict response to PD1 (n=30)
Comparison of Non-Responders versus Responders in AF fold
change from baseline to 1 month
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Median PFS 8 months
vs
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Median PFS 4 months
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▪ 128 blood samples (10 mL) from 53 patients were studied.
▪ Patients were selected among 154 patients from an ongoing
study (NCT02827344 ) based on their outcomes under PD1
inhibitors:
▪ n= 21 responders, defined by a stable disease or partial
response with a PFS > 6 months
▪ n= 32 non responders (PFS < 2 months)
▪ For each case, up to 4 specimens were analyzed, blinded to
tumor genotype:
▪ Prior to the first infusion of nivolumab
▪ Initial follow-up draws (1 month and 2 months)
▪ Progression on nivolumab
▪ Plasma NGS was performed using the Inivata Liquid Biopsy
Platform, Invision®, which uses a combination of tagged
amplicon sequencing and statistically-based analysis algorithms.
36 cancer-related genes are examined using gene specific
primers designed to hotspots and entire coding regions of
interest4
cfDNA

Sex (n=53)
Male
35
66%
Female
18
34%
Histology (n=53)
Adenocarcinoma
40
75.5%
Squamous
11
20.7%
Sarcomatoid
2
3.8%
Genotype (limited to EGFR, KRAS, ALK, ROS1, BRAF, HER2, n=53)
Wild type
16
42%
EGFR
2
5%
KRAS
19
50%
ALK
1
2.6%
Unknown
15
NA
Smoking status (n=53)
Smokers
49
92.5%
Non smokers
4
7.5%
Immune checkpoint inhibitor
Anti PD-1 (nivolumab)
53
100%

II. Outcomes under PD1 inhibitors are
dependent on specific molecular events (n=45)
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▪ Inhibitors of the immune checkpoint PD-1/PD-L1 (ICI) have
become a standard of care in non-small cell lung cancer (NSCLC).
▪ The outcomes, although very promising, remain confined to a
limited group of patients and depend on imperfect biomarkers.
▪ PD-L1 expression remains the most validated stratification
marker, although some strong molecular determinants of
response are emerging, like tumor mutation burden (TMB)1.
▪ However, due to tissue availability, processing time and
complex bioinformatics, tumor whole exome sequencing is
challenging to translate into routine clinical practice.
▪ Emerging evidence has reported specific genetic determinants of
response such as defined driver mutations in KRAS and TP53, or
STK11 inactivation can influence the inflammatory status of
tumor microenvironments2,3.
▪ These findings pave the way towards the use of more targeted
NGS assays to stratify patients more likely to benefit from
checkpoint inhibitors.
▪ We aim to analyze the ability of molecular profiling and
monitoring of circulating tumor DNA (ctDNA) using tagged
amplicon sequencing to predict outcomes under PD1 inhibitors
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Figure 2C: PFS in patients with a specific somatic
molecular signal was better than in patients without
(HR:2.33 (95% CI: 1.15-4.71), PPV 68%, NPV 85%)

STK11 or PTEN mutation
Median PFS 1 month
vs
No STK11 or PTEN mutation
Median PFS 7.5 months
p=0.05

Months
Figure 2D: PFS in patients mutated for either
STK11 or PTEN tended to be poor (HR:2.10 (95%
CI: 0.71-6.16), sensitivity 89.5%, specificity 25%)

Figure 2: Examples of molecular events that tend to be correlated with outcomes under PD1 inhibitors.
Interestingly, and in opposition to what is observed with targeted therapies, the detection of ctDNA tend to
improve response to PD1 blockade, as a potential indirect marker of TMB (Figure 2A). KRAS mutations were
Non Responders
Responders
not significantly associated with better outcomes (Figure 2B). Examination of somatic molecular changes
Figure 1: Change in ctDNA (natural log fold change, averaged for each outside of STK11 or PTEN (Figure 2C) tended to be associated with better outcomes, while the detection of
patient) across all mutations detected in ctDNA between pretreatment STK11 or PTEN was associated with poor outcomes (Figure 2D). All patients with KRAS but not PTEN or STK11
and 1 month (n=30 patients with both baseline and 1 month
mutations had durable responses (n=8), while all patients co-mutated for KRAS and STK11 (n=4) progressed at
specimens). 11/13 patients (85%) with a positive log change were non- first evaluation.
responders, while 14/17 patients (82%) with a decrease in ctDNA AF
were responders
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Figure 3: 3A: Algorithm for the interpretation of the
sequencing results of ctDNA (Plasma NGS score).
3B: PFS was strongly correlated with the plasma NGS
immune score (HR: 2.94 (95% CI: 1.50-5.79), PPV
78.9%, NPV 80.8%). Only 25% of patients with NGS
good score progressed at 6 months vs. 81% of patients
with poor score (p=0.0004). 3C: Plasma NGS was more
predictive of outcomes than PD-L1 tissue staining in
our population (n=36, PD-L1 HR:1.32 (95% CI: 0.583.00) PPV 70%, NPV 65.4%)

Conclusions
▪ Using an algorithm integrating several frequent genetic events, pre-treatment molecular profiling
of ctDNA can predict outcomes in patients undergoing treatment with PD1 inhibitors.
▪ Early kinetics of plasma ctDNA (change in AF from baseline to 1 month draws) can discriminate
patients responders from non-responders under PD1 blockade and may constitute an additional
tool to guide treatment modifications in particular in the pseudo-progression setting.
▪ Using a single blood test, plasma amplicon-based NGS can non-invasively guide patients to receive
either targeted therapy4 or immune checkpoint inhibitors and monitor response to treatment.
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