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ABSTRACT

Background: Checkpoint inhibitors have proven effectiveness in clinical trials for non-small cell lung
cancer (NSCLC) patients, but if this is congruent with routine patient care is discussed. We present
real-world experience with the PD1-inhibitor nivolumab in NSCLC.

Patients and methods: Patients with NSCLC were considered eligible for nivolumab treatment after
one or more lines of chemotherapy, and when in reasonable performance status (PS) [Eastern
Cooperative Oncology Group (ECOG) < 3]. Treatment was given according to guidelines in the two
phase lll studies, CA209017 and CA209057. Response evaluation was done according to Recist 1.1, and
treatment given until unequivocal progression or intolerable toxicity.

Results: Fifty-eight patients (30 females) commenced therapy in the period June-August 2015. Median
age was 64.6 years (range 32.3-88.2). Twenty-four patients had squamous cell carcinoma and 32
adenocarcinoma, 38 had received two or more prior lines of therapy. Fourteen cases (24%) were in
ECOG PS 2. After a medium observation time of 14.3 months, 13 (22%) are still in treatment. Median
time to treatment failure (TTF) was 4.0 months, 34% were off treatment during the first two months.
Median overall survival (OS) is 11.7 months. There was no difference in TTF or OS among patients with
squamous versus non-squamous histology or between 1 versus >1 prior line of therapy. Four patients
(7%) were off treatment due to toxicity, none were grade 4 or 5.
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Conclusion: Nivolumab treatment outside clinical trials seems to perform as expected.

Metastatic non-small cell lung cancer (NSCLC) is invariably a
deadly disease, but lately immunotherapy has shown durable
responses in subsets of patients [1-4]. So far, immunotherapy
experience in lung cancer is mostly based on clinical trials,
with selected patient cohorts. Real-world data on this therapy
are awaited, as it is of importance to evaluate the generaliz-
ability of the trial data to the general lung cancer population
[5]. Herein, we report our experience with nivolumab treat-
ment in an unselected cohort of 58 metastatic NSCLC
patients treated in a named patient use program at the
Norwegian Radium Hospital, Oslo, Norway.

Patients and methods

From June through August 2015, 58 metastatic NSCLC
patients were referred to our tertiary cancer clinic from local
hospitals, with the request of immunotherapy treatment, and
all were reviewed and found eligible for treatment with nivo-
lumab in a named patient program. We accepted Eastern
Cooperative Oncology Group (ECOG) 0-2, all ages and all
NSCLC histologies. PD-L1 status was not assessed. Treatment
was given as in the phase lll trials CA209017 and CA209058
(briefly, 3mg/kg, every two weeks), and computed tomog-
raphy (CT)-based evaluation performed every 6-8 weeks. All

patients were prospectively followed until data cutoff
7 October 2016.

Statistical analyses were performed using GraphPad Prism
v 7.00. As this is regarded a quality assurance study, no eth-

ical committee permission is required.

Results

All patients commenced therapy in the period June-August
2015. Clinical characteristics are detailed in Table 1. No
patients had known brain metastases. None of the adenocarci-
nomas were found to have ALK- or EGFR-aberrations except
one patient with an insertion in EGFR exon 20. All patients had
received at least one platinum-based regimen in metastatic
setting. Twenty-two patients (38%) were initially diagnosed in
stage I-lll and later progressed. Time from initial diagnosis until
first cycle of nivolumab varied from 4.5 to 99.9 months, with a
median of 15.6 months. Four of the patients deteriorated from
decision of treatment until the day of their first cycle, and was
in ECOG PS 3 when starting therapy.

A total of 678 nivolumab infusions were provided until
data cutoff, and median number of cycles was 8.5 (range
1-32). Median number of days per cycle was 16.

After a median observation time of 14.3 months, 13 (22%)
are still in treatment (Figure 1(a)). Median time to treatment
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failure (TTF) was 4.0 months, with 34.4% off treatment during
the first two months. Median overall survival (OS) is 11.7
months (Figure 1(b)), and 27 patients (46.6%) are alive at
time of data cutoff. There was no difference in TTF or OS
among patients with squamous versus non-squamous hist-
ology or between 1 versus >1 prior line of therapy (Figure 2
and Supplementary Fig 1). Time from diagnosis to start of
nivolumab was not correlated to treatment benefit (Figure 3).
One patient developed brain metastases during therapy.

Fifteen patients survived six months or more after nivolu-
mab discontinuation without further therapy, 10 of these are
still alive at data cutoff (Figure 3).

Four patients (6.9%) were off treatment due to toxicity,
none were grade 4 or 5. Drug-related adverse events were
reported in 18 patients (31%). Typical toxicities included diar-
rhea, radiographic signs of pneumonitis and pruritus, as well
as one patient with pituitary dysfunction needing mineralo-
corticoid supplements (Table 2).

Table 1. Patient characteristics treated by nivolumab (n=58).
64.6 (32.3-88.2) N (%)

Age (median, range)

Sex
Females 30 (51.7)
Males 28 (48.3)
ECOG PS
0 11 (19.0)
1 33 (56.9)
2 10 (17.2)
3 4 (6.9)
Histology
Adenocarcinoma 32 (55.2)
Squamous cell carcinoma 24 (41.4)
Large cell neuroendocrine 1(1.7)
Adenosquamous carcinoma 1(1.7)
Number of previous therapy lines
1 20 (34.5)
2 27 (46.6)
3 9 (15.5)
4 2 (3.4)
Stage at diagnosis
| 5 (8.6)
Il 3(5.2)
1] 14 (42.1)
\% 36 (62.1)
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Discussion

In a fairly large unselected cohort of nivolumab-treated
NSCLC patients, we find response rates, TTF, OS rates as well
as toxicity frequencies which compare favorably with pub-
lished data from phase Il trials. The one-year survival rate in
the two phase Il trials was 42% for squamous cell carcinoma
group [2] and 51% for the non-squamous group [1], whereas
in our dataset 50% are still alive at 12 months (45.8% for
squamous cell carcinomas, and 53.1% for non-squamous).
The favorable results remain also in patients with reduced
performance status.

It is interesting to note the lack of correlation with time
from initial diagnosis as well as number of previous treat-
ment lines, and nivolumab response. Whether previous
chemotherapy treatment may induce higher response rates
in NSCLC as seen in ovarian cancer [6] is unknown. Indeed,
higher responses of immunotherapy in first line versus later
lines are reported in lung cancer [7].

The fact that a substantial fraction of patients survive

for >6 months after discontinuation, without receiving
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Figure 2. Overall survival for patients with non-squamous carcinoma (n =34,
solid line) or squamous cell carcinoma (n = 24, dotted line).
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Figure 1. Time to treatment failure (a) and overall survival (b) for patients (n = 58) treated with nivolumab in named patient program.
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Treatment time vs pre- and posttreatment times

W

-

-2
—>

-108 -96 -84 -1 -60 -48

Menths

OTime from diagnosisto start nivolumab

mTime on treatment

m Post nivolumab survival

Figure 3. Time (months) from diagnosis to nivolumab treatment start (white), time on nivolumab treatment (black) and post-nivolumab survival time (grey). Each

bar represents one patient. Patients still alive are marked with arrow.

Table 2. Adverse events during nivolumab therapy (n=58).
N (%)
Grade >3

3(5)
1(2)

Any grade

Any event 18 (31)
Colitis/diarrhea 5
Pneumonitis

Pruritus/rash

Increased creatinine
Increased liver function tests
Fatigue

Anaphylactic shock

Pituitary dysfunction
Arthralgia

Weight gain
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further therapy is intriguing, and seems to be specific
for immunotherapy. Such long posttreatment survival is
not regularly seen in second-line chemotherapy in NSCLC
[8].

In summary, our findings from routine practice confirm
the results and side effect profile from clinical trials, and
show that immunotherapy may vyield similar outcomes
regardless of number of previous treatment lines, and result
in similar responses also in ECOG PS 2 patients.
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