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Immune checkpoint inhibitors (ICI) that target PD-1/PD-L1 are emerging
as an important component of front-line treatment of metastatic non-
small cell lung cancer (NSCLC) patients, either as monotherapy or in
combination with doublet chemotherapy. Longitudinal monitoring of
plasma circulating tumor DNA (ctDNA) is an emerging tool that may
permit real-time assessment of response to ICI, in advance of radiologic
or clinical assessment.
An investigation into the early detection of response to ICI in NSCLC was
undertaken using serial assessment of plasma ctDNA by means of the
clinically validated next generation sequencing (NGS) ctDNA assay,
InVisionFirstTM

InVisionFirst, an amplicon based NGS method developed to provide high
sensitivity and specificity, provides a comprehensive genomic profile of
key therapeutically important genomic alterations. (Figure 1)

• Twenty-nine patients with advanced non-small cell lung
cancer initiated on immune therapy with anti-PD1/PDL-1
therapy either alone or in combination with platinum-based
chemotherapy were enrolled in this prospective trial. (Table
1, Patient Demographics)

• Patients had baseline plasma samples collected prior to
therapy and serially with the initial 4 cycles of immuno- or
chemo-immunotherapy. ctDNA was assessed in plasma by
InVisionFirst™ (Inivata) ctDNA NGS assay for detection and
quantification of genomic alterations in 36 genes commonly
mutated in NSCLC.

• The early trends of the ctDNA allele fractions were
correlated with imaging responses post 4 cycles of therapy
and subsequently with interval imaging.

• Twenty two patients had evaluable imaging assessments
which was done on completion of Cycle 4 and later at
intervals determined by the treating oncologist.

• Clinical benefit was demonstrated in 16 (55%) patients
(complete response (CR, n =4), partial response (PR, n = 5)
or stable disease (SD, n = 7)); 6 patients had progressive
disease (PD).

• In patients achieving CR/PR there was no detectable ctDNA
at baseline (n=4) or there was complete clearance of ctDNA
after completion of 3-4 cycles of immune therapy (n=4),
except for 1 patient who demonstrated persistent ctDNA.
Patients with stable disease had varying levels of ctDNA
with mildly increasing levels in some and stable low levels in
others. All 6 patients with PD had detectable ctDNA at
progression and some showed increasing levels.

• Examining only the initial treatment period from pre-
treatment to Cycle 3 Day 1 (median of 42 days, maximum
50 days) shows that the initial molecular response reflects
the clinical response evaluated at treatment C4. 4 of 9
CR/PRs and 1 of 7 SDs had no detectable mutations from
baseline to C3D1.
• Patients with PD figures 2 and 3A show that the molecular NGS

signals increase in this time period.
• Patients with CR/PR figures 2 and 3C show the decrease in NGS

signal in majority of patients.
• Patients with SD, a mixture of molecular change responses are

seen.

• Results from this study show that with longitudinal analysis of the initial
treatment period (median 42 days post treatment initiation) an early
decrease or clearance of ctDNA during immune therapy was correlated
with positive clinical responses.

• Follow up imaging demonstrated continued beneficial responses, with
most patients who had CR continuing to be in CR and patients who had
PR persisting as PR or improving to CR

• In contrast, an increasing or newly detectable ctDNA within this initial
time period was indicative of progressive disease or poor overall
outcome

• The absence of detectable ctDNA at baseline was indicative of overall a
good response and prognosis

• This study examines 29 patients who are treated with 3 different single
agent ICI therapies or with ICI/doublet. The data generated by the
InvisionFirst NGS platform support the value in validating the
observations seen here in an expanded patient cohort where different
treatment approaches can be examined with proper statistical power.

Figure 1. The InVisionFirst assay utilizes enhanced Tagged Amplicon Sequencing 
(eTAmSeq) NGS technology which measures somatic Single Nucleotide Variants 
(SNV), Copy Number Variants (CNV), Insertions and Deletions (InDels) and Gene 
Fusions.
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Table 1.  Patient Demographics and clinical characteristics.

Figure 2. The change in the 
allelic frequency of the 
somatic mutation from 
baseline in the early period 
of treatment reflects the 
clinical response 
assessment. Patients with 
progressive disease show an 
increase in mutation 
frequency; Responders (CR 
and PR)mainly show a drop 
in mutation frequency and 
those with stable disease at 
treatment cycle 4 show a 
mixed response in the 
mutation change

Entire Study
n = 29 (%)

Median age, years 62

Sex
Female 20 (69)
Male 9 (31)

Race
Black 13 (45)
White 16 (55)

Smoking
No 1 (3)
Yes 28 (97)

Histology
Adenocarcinoma  21 (72)
NSCLC NOS 2 (7)
Squamous cell 6 (21)

Stage
III 8 (28)
IV 21 (72)

Therapy
Atezolizumab 7 (24)
Nivolumab 4 (14)
None* 3 (10)
Pembrolizumab 3 (10)
Pembrolizumab/Carboplatin/Pemetrexed 12 (41)

Number of cycles
< 4 13 (45)
4 to 8 14 (48)
> 8 2 (7)

Characteristic

Figure 3. Longitudinal plots of patients 
assessed for therapeutic response at 
treatment cycle 4.  Patients with no 
detectable mutations in this time period 
are not plotted. 
A) Patients with Progressive Disease; 
B) Patients with Stable Disease; C) 
Patients assessed with Partial 
Response or Complete Response
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