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Abstract
Background: Nivolumab improves disease control and survival in advanced NSCLC in
patients with good performance status (PS), but there is limited data on its efficacy in
patients with poor PS.
Aim: Primary objective of the study was to evaluate the efficacy and safety of
nivolumab and examine the influence of PS on outcomes.
Methods and Results: Retrospective analysis of patients treated with single-agent
nivolumab for advanced NSCLC at a single institution was performed.
Sixty-six patients treated with nivolumab were identified (33 male) with a median age
of 68.5 years. Fifty-six (85%) patients were current or former smokers and 17 (26%)
had brain metastasis. All patients had received prior chemotherapy, 39 (59%) patients
received one and 27 (41%) had ≥2 prior lines of therapy. Median overall survival
(OS) was 7.1 months (95%CI 3.61–11.3) in the overall study population. OS of
patients with PS ≥2 at the start of treatment was 3.04 months (95%CI 1.64–7.36) as
compared to 10.23 months (95%CI 7.06–18.9) with PS ≤1. The overall response rate
was 7% (four patients had a partial response), 23 (40%) patients had stable disease;
the overall disease control rate (partial response and stable disease) was 47%.
Twenty-six (40%) patients had PS ≥2 at the start of treatment and 2 (8%) of these
patients developed a partial response, 4 (15%) had stable disease; the overall disease
control rate was 23%. Fourteen (58%) patients with PS ≥2 had disease progression at
the time of first disease response evaluation. In the overall population, 20% of
patients experienced grade ≥3 treatment-related adverse events (TRAEs), most commonly pneumonitis, hepatitis, and colitis. Fourteen TRAEs led to treatment discontinuation, 9 (23%) adverse events (AEs) in patients with PS ≤1 and 5 (19%) with PS ≥2.
Fourteen (21%) patients died within 30 days of the last nivolumab treatment.
Conclusion: There was no significant difference in toxicity leading to treatment discontinuation between the poor and good PS groups, but survival was shorter with
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poorer PS. PS appears to be an important prognostic factor and remains a relevant
discriminator in the selection of treatment with immunotherapy for lung cancer.
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analysis of treatment-related toxicities, and effect of PS on outcomes
particularly OS.

Nivolumab is a fully human IgG4-blocking monoclonal antibody
directed against programmed cell death-1(PD-1). Improvement in
overall survival (OS) was demonstrated with nivolumab in two sepa-
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METHODS

rate studies for patients previously treated with platinum-based doublet chemotherapy with squamous (9.2 vs. 6 months; HR 0.59)1 and

A retrospective analysis was conducted for patients with advanced

non-squamous (12.2 vs. 9.4 months; HR 0.73)2 non-small cell lung

NSCLC treated with nivolumab between May 2015 and June 2017 at

cancer. Three-year pooled analysis of the two studies showed 3 year

Flinders Medical Centre in Adelaide, Australia. Patients included in the

OS rates of 17% with nivolumab as compared to 8% with docetaxel.3

study received at least one prior line of platinum-based chemotherapy

In Australia, nivolumab was initially available through a compassionate

and patients with positive driver mutation received targeted therapy

access program, and in 2016 it was approved by Pharmaceutical Ben-

and platinum-based chemotherapy before receiving nivolumab. The

efits Scheme (PBS), the Australian national government drug funding

PS of patients was measured in accordance with the ECOG PS classifi-

program. Treatment efficacy of nivolumab in patients with advanced

cation.4 ECOG PS at the time of starting nivolumab was captured

NSCLC has been demonstrated for patients with a good performance

through a review of the medical records. Data was also collected

status (PS) (Eastern Cooperative Group (ECOG) ≤1).4 The efficacy of

including age, gender, histology, EGFR and ALK mutational aberra-

immunotherapies in the setting of poor PS has not been extensively

tions, stage at diagnosis, smoking status, presence of CNS metastasis,

evaluated. Patients with a PS of two accounts for approximately

previous and subsequent treatments, grade 3/4 adverse events (AEs)

30%–40% of patients diagnosed with advanced NSCLC in clinical

related to nivolumab, mortality within 30 days of last nivolumab treat-

practice.5 Patients with poor PS have historically been excluded or

ment, response to treatment assessed by the treating physician and

underrepresented in the clinical trials due to poor outcomes and there

survival outcomes. OS was calculated from the date of the first admin-

is a paucity of data to guide the optimal treatment strategy in this

istration of nivolumab treatment until the last date of follow-up or the

population.

date of death of the patient. Time to progression was calculated from

Recently few prospective studies have explored the outcomes

the date of commencement of nivolumab to the date of disease pro-

with the use of immunotherapy in advanced NSCLC patients with

gression or death. Duration of response was measured from the date

poor PS. Data from Phase 3B/4 Checkmate 153 study evaluating a

that response was first observed to the date of progression or the

subgroup of patients based on PS showed lower estimated 6 months

date of death or last follow-up in those without demonstrated

OS in patients with PS 2 (41%) than PS 0–1 (65%), however, there

progression.

was no significant difference in toxicities for poor PS patients compared to the overall study population.6 Similarly, results from the
Phase II Checkmate 171 study showed that patients with PS 2 had
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lower median OS, 3 months and 6 months survival rates as compared
to the overall study population.7 CHECKMATE 169 evaluated the

Sixty-six patients were treated with nivolumab for advanced NSCLC

advanced NSCLC patient outcomes that were treated with nivolumab

from May 2015 to June 2017 and data from all of these patients were

and progressed after ≥1 prior line of prior therapy. This study included

included in this study (Figure 1).

patients with age ≥ 70 years and PS 2 however patients with CNS

Baseline demographics are shown in Table 1. The median age was

metastasis were excluded. Preliminary results from the Canadian

68.5 (range 43–85) years with an equal number of males and females

cohort of this study showed comparable safety outcomes and lower

(33 each) and 56 (85%) were former/current smokers. Patients with

8

OS for patients with PS 2 as compared to the overall population.

non-squamous histology predominated; 38 (58%) adenocarcinoma,

We suspected that the use of nivolumab in the ‘real-world’ out-

23 (35%) squamous-cell carcinoma, 2 (3%) adenosquamous, 2 (3%)

side of the restrictive entry criteria of clinical trials, would include

large cell neuroendocrine carcinoma and 1 (2%) NOS (not otherwise

patients with poor PS, with both patients and oncologists enthusiastic

specified). The majority of the patients had Stage IV cancer (n = 40;

about trying this novel treatment approach.

61%) at the time of their initial lung cancer diagnosis. Twelve (18%)

The objectives of the analysis were to explore the ‘real-world’

patients had KRAS mutation, two patients were EGFR mutation-

application of nivolumab with the evaluation of efficacy, safety with

positive (3%), one patient had a BRAF mutation (2%) and no patient
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Patients with advanced NSCLC (previously treated with ≥ 1 line of
therapy) and received nivolumab between May 2015 and June 2017
(n =66)

TABLE 1

Demographics

N = 66
Age

Excluded (n =0)

Allocation

Enrollment (n = 66)

ECOG performance status (PS) ≤ 1
(n = 40)

ECOG performance status (PS) ≥ 2
(n =26)

Median 68.5 range (43–85)

Gender
Male

33 (50%)

Female

33 (50%)

ECOG PS (Pre-nivolumab)
0

3 (4%)

1

37 (56%)

2

21 (32%)

3

5 (8%)

ECOG PS (worse recorded during treatment)
Follow up

0
Follow up until July 2018

0

1

19 (29%)

2

31 (47%)

3

16 (24%)

Smoking status
Analysis

ECOG PS ≤ 1
Assessed for outcomes
(n=40)

FIGURE 1

ECOG PS ≥ 2
Assessed for outcomes
(n=26)

CONSORT diagram

Current smoker

18 (27%)

Former smokers

38 (58%)

Never smoked

10 (15%)

Mutations
BRAF

1 (2%)

EGFR

2 (3%)

had lung cancer that was ALK mutation-positive. ROS1 or PD-L1 sta-

KRAS

12 (18%)

tus was not routinely performed in our institute during the study

Nil

48 (73%)

period, however, PDL1 status for three patients was available (20%,

Missing

3%, and 0% PD-L1 expression). Mutation analysis data were missing

CNS involvement

for three patients.

Brain metastasis

17 (26%)

No brain metastasis

49 (74%)

PS ≥2 was recorded for 26 (40%) patients and 40 (60%) had PS
≤1. In the study population, 28 (42%) patients were ≥ 70 years old
and the majority of patients had PS ≤1 (n = 18) and 10 (15%) patients
had PS ≥2. Seventeen patients (26%) had CNS metastases in the overall population and the majority (n = 9) had PS ≥2 at the time of
nivolumab commencement. All patients have previously received at
least one platinum-based chemotherapy and 27 (41%) patients
received two or more prior systemic therapy lines (Table 1).
All patients in the study received at least one dose of

3 (4%)

Number of treatments
1 Prior line of therapy

39 (59%)

2 Prior lines of therapy

27 (41%)

Type of prior systemic treatment
Platinum-based chemotherapy

66 (100%)

Platinum-based chemoradiotherapy

18 (27%)

Pemetrexed

18 (27%)

nivolumab. Median duration of treatment was 2.56 months (95%CI

EGFR tyrosine kinase inhibitor

1.9–3.2). Fourteen (21%) patients died within 30 days of last

Histology

2 (3%)

nivolumab treatment (eight patients had PS ≥2) and the cause of

Adenocarcinoma

38 (58%)

death was disease progression for 10 patients and two patients

Squamous cell carcinoma

23 (35%)

each died due to infection and treatment-related pneumonitis

Adenosquamous

2 (3%)

respectively. Median OS of the whole included population was

Large cell neuroendocrine carcinoma

2 (3%)

7.1 months (95%CI 3.61–11.3) (Figure 2), 10.23 months (95%CI
7.06–18.9) for PS ≤1 and 3.04 months (95%CI 1.64–7.36) for PS ≥2
(Figure 3) (Table 2). Two patients (8%) with PS ≥2 at the start of

Abbreviations: ECOG, Eastern Cooperative Group; PS, performance
status.

nivolumab achieved a partial response and their survival was
12 and 7.4 months as compared to two patients (5%) with PS ≤1

Four (7%) patients had a partial response (PR) and 23 (40%)

group that survived 9.5 and 36.1 months. Two patients with ECOG

had stable disease (SD), making the disease control rate (PR + SD)

PS ≥2 had a recorded improvement in PS while receiving treatment

47%. No complete response was noted in the study population.

with nivolumab.

Eight percent (two patients) of the patients with PS ≥2 had PR as
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TABLE 2

Survival

Death within 30 days of
last nivolumab dose

14 (21%)

Median duration of
nivolumab therapy
(months)

2.56 (95%CI 1.9–3.2)

Median duration of
response (months)
Median time to
progression (months)

7.6 (95%CI 1.3–13.8)

2.2 (95%CI 1.4–7.1)
Number of patients
continuing nivolumab
Median OS (all patients)

2
7.1 months (95%CI 3.61–11.3)

Median OS PS < 1

10.23 months (95%CI 7.06–18.9)

Median OS PS ≥ 2

3.04 months (95%CI 1.64–7.36)

Abbreviations: OS, overall survival; PS, performance status.

FIGURE 2

Overall survival (OS) – All patients
TABLE 3

Efficacy

Best overall response
CR

0

PR

4 (7%)

SD

23 (40%)

PD

31 (53%)

Unable to evaluate
Best overall response - PS ≤ 1
CR

N = 40

PR

2 (5%)

SD

19 (48%)

PD

16 (40%)

Best overall response - PS ≥ 2

3 (7%)
N = 26

CR

0

PR

2 (8%)

SD

4 (15%)

PD

15 (58%)

Unable to evaluate

Overall survival (OS) based on performance status (PS)

8 (12%)

0

Unable to evaluate

FIGURE 3

N = 66

5 (19%)

Abbreviation: CR, complete response; PD, disease progression; PR, partial
response; PS, performance status; SD, stable disease.

compared to 5% (two patients) with PS ≤1 (Table 3). Median duration of response (DoR) was 7.6 months (PS ≤1; 10.1 months and

arthritis, and hypothyroidism. There was one death with pneumonitis

PS ≥2; 5.5 months) and the median time to progression was

that occurred in a patient with a PS of one.

2.2 months. Treatment response to nivolumab could not be evaluated in five patients.
As shown in Table 4, in the overall study population grade three

4
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or higher TRAEs occurred in 14 (21%) patients leading to treatment
discontinuation (9 (23%) AEs in patients with PS ≤1 and 5 (19%) with

In this retrospective, single-institution analysis, we assessed the real-

PS ≥2). Grade 3/4 AEs comprised of four patients with pneumonitis,

world experience of the application of nivolumab in advanced NSCLC

three with hepatitis, two had colitis, and one each of hypophysitis,

and explored the influence on outcomes related to patients with poor
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TABLE 4

Adverse events

Grade 3–4 TRAEs

another observational study evaluating the real-world experience
N = 12

Pneumonitis

4 (33%)

Hepatitis

3 (25%)

Colitis

2 (17%)

Hypophyisitis

1 (8%)

Arthritis

1 (8%)

Hypocortisolism

1 (8%)

Grade 5 TRAEs
Pneumonitis
TRAEs led to treatment discontinuation

with nivolumab in pre-treated NSCLC, patients with PS2 had OS of
3.4 months as compared to 11.79 months OS for patients with
PS 1.17
Our series demonstrates that patients in real-world practice, outside the clinical trials, receive immune therapy despite having a poor
PS. We suggest that in the majority of the cases these decisions are
driven by the enthusiastic approach of the treating physician or in
some cases strong patient wishes to try the immunotherapy with
anticipation that immunotherapy will be less toxic and better tolerated

1

as compared to chemotherapy. When making decisions to treat

13

patients having poor PS with immunotherapy the use of validated

PS ≤ 1

8 (62%)

tools like comprehensive geriatric assessment and Charlson comorbid-

PS ≥ 2

5 (38%)

ity index that incorporate the assessment of comorbidities and frailty

Abbreviations: PS, performance status; TRAEs, treatment-related adverse
events.

of patients could be considered.18
In our study partial response was achieved by four patients in the
study and median DoR was 7.6 months. Median DoR for PS ≥1 was
better than for patients with PS ≥2. Despite small numbers, patients

PS. We found that 40% of patients had a poor PS before starting

with PS ≥2 seem to indicate shorter survival and duration of response.

nivolumab and these patients had shorter OS as compared to patients

In the Checkmate 171 study patients with PS 2 had a response rate of

with good PS. Although the study population was small there was no

2.6% as compared to 11% in the overall population.7 These results

significant difference in response rates and toxicities experienced

further highlight the importance of considering PS as an important

between the two PS groups.

and independent indicator for poor outcomes.

In the pre-immunotherapy era, PS was considered a strong pre-

Poor PS and CNS metastasis are generally considered as worse

dictor for treatment tolerability and response for the patients

prognostic factors leading to inadequate outcomes and patients

treated with chemotherapy.9,10 Assessment of PS is subjective and

with age ≥ 70 are frequently frail and under-represented or consid-

can vary based on patient-reported descriptions and the clinical

ered ineligible in clinical trials. Two Italian EAPs evaluated patients

assessment of the physician.11,12 ECOG PS only takes into account

treated with nivolumab after failure with ≥1 prior therapy and CNS

the assessment of the functional ability of the patient. Factors like

metastasis related to advance squamous19 and non-squamous20

cancer-related symptoms, comorbidities, cancer burden, and poten-

NSCLC and showed comparable outcomes as compared to the

tially reversible causes temporarily affecting the PS are not

overall population in both analyses. In our study 28 (42%) patients

included in the assessment. All patients with PS ≥2 are not neces-

were ≥ 70 years and the majority had PS ≤1 (n = 18) and 10

sarily comparable and response to treatment may be different

patients had PS ≥2. Seventeen patients (26%) who had CNS metas-

between these individuals. Currently, there are no clear guidelines

tases out of these majority (n = 9) had PS ≥2. In the real-world

to help to choose the most suitable patients with poor PS to

experience management of elderly and frail patients as well as

receive benefits with immunotherapy. Prospective data to support

patients with CNS metastasis is challenging and although we did

the use of immunotherapies in patients with poor PS is limited to a

not evaluate the specific outcomes for these patients, our study

few studies.6,8,13 Although ESMO guidelines14 do support patients

population is indicative of these practical management issues. Fur-

with PS 2 receiving immunotherapy at the treating physician's dis-

ther studies are required to specifically evaluate these subsets to

cretion, these recommendations are based on extrapolation from

help guide appropriate treatment with benefit.

the immunotherapy studies that recruited patients with PS 0–1.

One of the limitations of our study is the small population size

Retrospective studies that explored the outcomes of patients with

from a single institution and due to this, we could not further evaluate

poor PS in the advanced NSCLC population receiving immunother-

the immunotherapy-related outcomes in a specific subset of patients

apy showed similar results to our study highlighting shorter survival

in addition to the potential impact of the use of antibiotics and ste-

for patients with PS ≥2. In an Israeli retrospective study, patient

roids on the outcomes. Despite these limitations, the heterogeneity of

outcomes in terms of survival and toxicity were evaluated.15 Forty-

the real-world patient cohort and outcomes consistent with the exis-

six percent of patients in the study had ECOG PS ≥2. Median OS in

ting data does add to the importance of considering PS as an impor-

the overall population was 5.9 months and both univariate and mul-

tant factor before starting the immunotherapy.

tivariate analysis showed only ECOG PS had a significant correla-

In conclusion, in this retrospective real word study, we found that

tion with OS. Patients with PS 2 had 3.5 months OS as compared

patients with poor PS have shorter OS as compared to good PS, but

to 9.5 months for PS0/1. In a Japanese real-world retrospective

there was no significant difference in tumor response rates or safety

study, 141/603 patients had poor PS. Multivariate analysis showed

outcomes based on PS. Further studies are needed to define the opti-

poor PS was an independent negative predictor of poor PFS.16 In

mal treatment approach for patients with poor PS.
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