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Abstract Background: Long-term responders have been observed with anti-programmed

death 1 and anti-programmed death ligand 1 (anti-PD(L)1). Optimal duration of therapy in

responding and stable disease (SD) patients is unclear with various attitudes encompassing

treatment until progression disease, stopping therapy after a defined timeframe.

Patients and methods: We report the experience of 13 patients who discontinued immune

checkpoint inhibitor in phase I trials as per protocol while experiencing a tumour-controlled

disease. According to protocols, patients could restart the same immunotherapy if radiological

or clinical progression occurred.

Results: Patients were treated for colorectal microsatellite instabilityehigh genotype (n Z 5),

urothelial carcinoma (n Z 3), melanoma (n Z 2), nonesmall-cell lung cancer (n Z 2) and tri-

ple-negative breast cancer (n Z 1) for a median time of 12 months (range 10.6e12). Patients
achieved 1 (8%) complete response, 10 (77%) partial response (PR) and 2 (15%) SD. The me-

dian progression-free survival 1 (PFS1) defined as the time from the first infusion until pro-

gression was 24.4 months (range 15.8e49). The median time free-treatment after
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discontinuation was 12.6 months (range 4e39.7). Eight patients experienced disease progres-

sion and were retreated. Best responses observed after rechallenging were 2 PR (25%) and 6

SD (75%). Median PFS2 defined from the first day of retreatment until disease progression

or the last news was 12.9 months (range 5e35.4). No grade 3/4 events occurred during the

study period.

Conclusion: Our data suggest that antiePD(L)1 therapy should be resumed if progression oc-

curs after a planned antiePD(L)1 interruption. Further prospective studies are needed to

confirm these results.

ª 2018 Elsevier Ltd. All rights reserved.
1. Background

Immune checkpoint inhibitors (ICIs) are a new

cornerstone of cancer treatment and have demonstrated
a great efficacy in various tumour types. By restoring

anti-tumour immunity, long-term responses have been

observed in patients across several tumour types. In the

phase I trial of nivolumab, the 5-year survival rate was

34% for melanoma patients [1] and 16% in previously

treated patients with advanced nonesmall-cell lung

cancer (NSCLC) [2]. Interestingly, in the NSCLC

cohort, among the 18 responders who discontinued
treatment without disease progression, 50% were still

responding after 9 months of treatment interruption [3].

Similarly, in the phase III trial comparing pem-

brolizumab versus ipilimumab in advanced melanoma,

among 19% (104/556) of patients who completed pem-

brolizumab with a median exposure of 24 months, 98%

were still alive after a 9-month follow-up [4].

Data about the outcomes of the long-term responders
after anti-programmed death 1 and anti-programmed

death ligand 1 (anti-PD(L)1) completion and the efficacy

of the rechallenge with the same immunotherapy remain

scarce. For now, our experience in treating these long-

term responders was based on trials enrolling melanoma

patients. First, with ipilimumab, the phase II CA184-025

evaluated the response and safety of retreating patients

with an advanced melanoma with ipilimumab. Among
the 122 patients included in the study, retreatment with

ipilimumab showed an objective response rate of 23%

(confidence interval [CI] 95% 15.8e31.4) [5]. Regarding

antiePD-(L)1 therapies, only small case studies have

been reported [6e8]. Recently, in a phase III study

comparing pembrolizumab and ipilimumab in patients

with ipilimumab-naive advanced melanoma, among 68

complete responders who stopped pembrolizumab to
undergo observation, four patients experiencing a pro-

gressive disease were retreated with pembrolizumab [9].

One patient achieved partial response (PR), whereas

three experienced a progressive disease. The efficacy and

safety of rechallenging with the same anti PD-(L)1

remain unclear in other tumour types.

We report here the outcomes of patients who dis-

continued anti PD-(L)1 per protocol in phase I
trials and who were rechallenged with the same

immunotherapy.

2. Patients and methods

This observational case series included patients enrolled
from May 2012 to October 2017 in phase I trials with

antiePD-(L)1 in the Drug Development Department,

Gustave Roussy, Villejuif, France, who stopped

immunotherapy according to the protocol recommen-

dations and even though the tumour disease was

controlled (complete response [CR], PR or stable dis-

ease [SD]). Response was assessed using Response

Evaluation Criteria in Solid Tumours, version 1.1, and
immune-related response criteria by investigator’s re-

view. Pseudoprogression was defined by an increase

�20% of tumour burden or new lesions followed by

tumour shrinkage or SD assessed by a 1-month later

scan [10]. According to protocols, patients could restart

the same immunotherapy if radiological or clinical

progression occurred. Clinical and biological charac-

teristics were reported at C1D1 and at retreatment
C10D10 prospectively by the trial investigators. The

Royal Marsden Hospital [11] score and the Gustave

Roussy Immune Score (GRIm-score) were collected.

The GRIm-score is based on albumin, lactate dehy-

drogenase and neutrophil-to-lymphocyte ratio, known

as a significant prognostic variable [12]. Progression-

free survival 1 (PFS1) was defined from C1D1 of pro-

tocol until progressive disease; time free-treatment
(TFT) was the period from the last infusion of anti PD-

(L)1 until the C10D10 of retreatment and PFS2 was

from C10D10 of rechallenge to progression or the last

news. PFS were calculated according to the

KaplaneMeier method. The main objective was to

define median PFS1, TFT and PFS2 after the rechal-

lenge with the same anti PD-(L)1.

3. Results

From May 2012 through May 2016, 13 patients derived

benefit from anti PD-(L)1 and stopped immunotherapy

as per protocol without progression. Beyond the anti-

PD(L)1 cessation, these patients were followed up every



Table 1
Patient characteristics.

Characteristics First treatment Rechallenging

(n Z 13) (n Z 8)

Age (years) 49

Range 32e79

Gender

Male 8 4

Female 5 4

RMH score

0 5 6

1 5 1

2 3 1

GRIm-score

0 7 6

1 5 2

2 1

Tumour type

Colorectal MSI-high genotype 5 2

Urothelial carcinoma 3 2

Melanoma 1 1

Uveal melanoma 1 1

Squamous NSCLC 1

Non-squamous NSCLC 1 1

Triple-negative breast cancer 1 1

Number of previous systemic therapies

1 5

2 3

3 3

4 2

RMH, Royal Marsden Hospital; GRIm-score, Gustave Roussy Im-

mune score; MSI-high, microsatellite instabilityehigh genotype;

NSCLC, Nonesmall-cell lung cancer.
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2e3 months by computed tomography scan and in cases

of progression could be reinduced by the same anti-

PD(L)1 therapy. The patients’ characteristics are

described in Table 1.

3.1. First induction by anti-PD(L)1

After a median time of anti-PD(L)1 treatment of 12

months (range 10.6e12.0), patients achieved 1 (8%) CR,

10 (77%) PR and 2 (15%) SD. Two pseudoprogressions
were observed among patients with colorectal micro-

satellite instability (MSI)ehigh cancer at the first eval-

uation. The nadir of response was achieved after

treatment discontinuation for nine patients (69%). For

these nine patients, the nadir of response was obtained

after 7.9 months (range 0.3e29.7) of anti PD-(L)1

therapy period completion.

3.2. Observation period

Once anti PD-(L)1 was stopped, eight (61.5%) patients

progressed after a median delay of 11.7 months (range

5.1e39.7). Among them, four patients had progressive
disease (PD) characterised by new lesions (lymph nodes

for three patients and visceral for one patient), and four

patients experienced PD in the same initial tumour le-

sions. After a median follow-up of 35 months (range
16.3e65.8), median PFS1 was 24.4 months (range

15.8e49.0), and median TFT was 12.6 months (range

4.0e39.7).
3.3. Rechallenge by anti-PD(L)1

All patients who progressed were rechallenged by the
same anti-PD(L)1. For the rechallenge period, patients

were retreated by anti-PD(L)1 until progression or un-

acceptable toxicity. Among the eight patients who pro-

gressed and were rechallenged, two patients (25%)

achieved a PR and six patients (75%) an SD. The me-

dian PFS2 was 12.9 months (range 5.0e35.4). Following

the C10D10, patients stopped treatment because of dis-

ease progression (n Z 2); one patient underwent surgery
after a PR (n Z 1) and as per protocol (n Z 1). Patients

who experienced progressive disease were treated for a

triple-negative breast cancer and a uveal melanoma.

None of the patients had grade 3e4 toxicity neither

during first course nor during rechallenge. The median

PFS2 was 12.9 months (range 5.1e35.4) with a PFS2/

PFS1 ratio of 0.5. An overview of the duration of the

responses is represented in Fig. 1 and Table 2.
Regarding the five patients still responding without

needing rechallenge, three patients had an MSI-high

colorectal cancer, one patient had a squamous lung

cancer and one had a urothelial carcinoma.
4. Discussion and conclusion

The optimal duration of treatment in long-term re-

sponders to anti PD-(L)1 remains unclear. Indeed, as

PDL-1 blockade restores the function of T cells, it has

been hypothesised that some patients might develop an

immune adaptive endogenous memory which might lead
to durable effects even after stopping treatment [6,13,14].

These observations have been supported by sustained

responses in patients who discontinued ICIs because of

immune-related toxicities [15,16]. Moreover, fixed treat-

ment in responding patients could be an alternative taking

to account patient’s quality of life or a prolonged expo-

sure to adverse events in addition to the cost-effectiveness.

As some protocols planned a specified duration of
treatment, the Food and Drug Administration and Eu-

ropean Medicines Agency (EMA) recommended for

particular tumour types to continue immunotherapy

until disease progression or up to 24 months in patients

without disease progression [17,18]. However, in the

phase III CheckMate-153, better outcomes were

observed with nivolumab in NSCLC patients with pro-

longed exposure as compared with 12-month therapy
[19]. Continuous treatment significantly improved PFS

with a hazard ratio (HR) of 0.43 (95% CI 0.25e0.76),

and there was a trend towards improved overall survival

(OS) in the continuous arm with a median OS not

reached in the continuous arm compared with 23.2



Fig. 1. Swimmer plot representing best response during the first ICI treatment, during follow-up and during rechallenge for each 13

patients. CR, complete response; PR, partial response; SD, stable disease; PD, progression disease; ICI, immune checkpoint inhibitor.

Table 2
Outcomes of patients during anti-PD(L)1 courses.

Patient

number

Tumour type First ICI

duration

(months)

Best response

to first ICI

TFT

(months)

Progression

characteristics

PFS1

(months)

Best response

after rechallenge

Outcome

after

rechallenge

PFS2

(months)

1 NSCLC 12 PR 23 0 35 e e
2 Colorectal cancer 11.9 PR after PP 22.6 0 34.5 e e

3 Colorectal cancer 12 PR after PP 14.1 0 26.1 e e

4 Colorectal cancer 12 PR 14.1 0 26.1 e e

5 Urothelial carcinoma 12 PR 4.1 0 16.1 e e
6 NSCLC 10.6 PR 10 NL (adenopathy) 19.9 SD Ongoing 35.4

7 Urothelial carcinoma 10.4 PR 19.5 TL (adenopathy) 28.5 PR Ongoing 22.8

8 Uveal melanoma 10.6 SD 12.4 NL (visceral, bone) 21.3 SD PD 5.1

9 Breast cancer 12 PR 11.1 NTL (adenopathy) 22.9 SD PD 6.6

10 Melanoma 10.4 PR 39.7 NL (adenopathy) 49 PR PR 14.8

11 Colorectal cancer 12 PR 5.1 NL (adenopathy) 15.8 SD Cessation per

protocol in SD

15

12 Urothelial carcinoma 12 PR 6.5 NTL (adenopathy) 17.8 SD Ongoing 11.1

13 Colorectal cancer 12 CR 12.6 NTL (adenopathy) 24.4 SD Ongoing 6

Median 11.7 12.6 24.4 12.9

PR, partial response; CR, complete response; PP, pseudoprogression; SD, stable disease; NL, new lesion; TL, target lesion; NTL, nonetarget
lesion; ICI, immune checkpoint inhibitor; PFS, progression-free survival.
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months in the 1-year treatment arm (HR 0.63 [95%

CI 0.33e1.20]).

Furthermore, we not yet have substantial evidence of

effective treatment to propose to patients who pro-

gressed after responding and stopping anti PD-(L)1.

Most of the case series excluding melanoma reported in

the literature explore the efficacy of rechallenging with

the same or different anti PD(L)-1 among patients who
discontinued anti PD-(L)1 because of disease progres-

sion ([20e22]).

We report here a small series of patients that stopped

therapy while deriving benefit from anti PD-(L)1 per

phase I protocol with a long-term follow-up. Interest-

ingly, patients treated for MSI-high colorectal carci-

noma and urothelial carcinoma had similar long-term

responses. The best response rate was observed after
treatment completion for nine patients, revealing a

prolonged systemic immune response. The two

patients obtained PRs after rechallenge plaid for the

potentiality of restoring anti-tumour immunity even in

patients treated with the same immunotherapy.

Although patient numbers are too small to draw

definitive conclusions, the rechallenge of antiePDL-1 in

patients after treatment completion with the same
immunotherapy appears to be associated with lower

response rates and shorter responses compare with the

first induction phase. However, with 25% of PR, our

data suggest that anti-PD(L)1 therapy should be

resumed if progression occurs after a planned

antiePDL-1 interruption. Larger prospective studies are

required to further investigate the rechallenge efficacy

after anti PD-(L)1 completion.
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