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Abstract
Here, we report two cases of advanced non-small cell lung cancer (NSCLC) in
patients with negative driver genes who received ICI treatment for less than
two years but continued to benefit from their administration after drug with-
drawal. The first patient was diagnosed with left lung adenocarcinoma,
cT1cN3M1c, stage IVb, and after four cycles achieved a completed response
(CR). After 10 cycles of camrelizumab treatment, immunotherapy was discon-
tinued because of hepatotoxicity. When the drug was discontinued, the curative
effect was evaluated as CR. At the last follow-up, the drug withdrawal time had
been more than 20 months, and the response was maintained at CR, with PFS of
over 30 months. In the second case, the patient was diagnosed with left lung ade-
nocarcinoma, cT1N3M1c, stage IVb. The patient was treated with sintilimab,
and due to cardiac and skin toxicity, the patient withdrew from the trial after five
cycles of immunotherapy. After drug withdrawal, the curative effect of the
patients was maintained at PR. At the last follow-up, the drug withdrawal time
was more than three months, and the curative effect was evaluated as PR. The
PFS was more than nine months. In conclusion, whether the drug can be discon-
tinued in advance after immune checkpoint inhibitor (ICI) therapy has been
effective remains a concern, and at present there is no final conclusion in the
medical profession. However, the results of this study indicate that early with-
drawal of immunotherapy due to adverse reactions might also benefit patients
with advanced lung adenocarcinoma with negative driver genes who achieve an
early response to immunotherapy.

Introduction

The application of immune checkpoint inhibitors (ICIs) of
anti-programmed cell death 1 (PD-1) or programmed
death ligand 1 (PD-L1) antibodies in patients with non-
small cell lung cancer (NSCLC) has been reported to
improve the disease response rate, progression-free survival
(PFS) and overall survival (OS).1–4 It is worth noting that -
anti-PD-1 antibody has strong efficacy and manageable
safety in a variety of tumor types, with a response rate of
40%–53%.1,5–12 In the National Comprehensive Cancer
Network (NCCN) guidelines, the recommendation for
first-line treatment (category 1) of advanced lung

adenocarcinoma with negative driver genes is carboplatin
or cisplatin + pemetrexed + pembrolizumab when PD-L1
expression ≥1%–49%; whereas carboplatin or cisplatin
+ pemetrexed + pembrolizumab or pembrolizumab is rec-
ommended when PD-L1 expression ≥50%.13 The duration
of immunotherapy is still an open question. For advanced
NSCLC, the treatment time of pembrolizumab in the KEY-
NOTE024 study14 was 35 cycles, and nivolumab was used
in the CheckMate078 study15 until the tumor progressed
or the patient became intolerant. For extensive stage small
cell lung cancer (ES-SCLC), atezolizumab was maintained
until the disease progressed or there was no clinical benefit
in the IMpower133 study.16
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In recent years, the use of ICIs has changed the mode of
tumor treatment. However, whether we can stop the drug
in advance after effective treatment with immunotherapy is
a concern, and there is no final conclusion in the medical
profession at present. Here, we report two cases of
advanced NSCLC patients with negative driver genes
treated with ICIs for less than two years but who continued
to benefit after drug withdrawal.

Case reports

Case 1

A 33-year-old female patient was admitted to Shandong
Cancer Hospital. In August 2017, computed tomography
(CT) scan showed a left lung mass, multiple enlarged
lymph nodes in both hilum and mediastinum, enlarged
right cervical lymph node and plumpness of the bilateral
adrenal gland (Fig 1a). Following puncture biopsy, adeno-
carcinoma was confirmed by pathology. The expression of
PD-L1 was 90%. The patient was diagnosed with left lung

adenocarcinoma, cT1cN3M1c, stage IVb. The results of
gene detection showed that it was EGFR wild-type, and
that ALK rearrangement and ROS1 gene fusion were nega-
tive. After screening, the patient was enrolled into the clini-
cal study and began immunotherapy in September 2017.
The treatment regimen was camrelizumab combined with
pemetrexed disodium plus carboplatin every three weeks.
After four cycles of treatment, the curative effect reached
complete remission (CR) (Fig 1b). After another two cycles
of treatment, the patient entered the period of maintenance
treatment, and the maintenance regimen was
camrelizumab combined with pemetrexed every three
weeks. During the period of regular follow-up and re-
examination, the overall curative effect was CR. After four
cycles of maintenance therapy, antitumor therapy was dis-
continued because of hepatotoxicity and the patient
received hepatoprotective therapy. At the same time, the
patient withdrew from the clinical trial. All antitumor
treatments were terminated in June 2018 and the patient
entered the stage of follow-up and observation. The patient
was followed-up regularly and the last follow-up time was

Figure 1 Case 1. (a) Prior to therapy, CT scan showed a left lung mass, multiple enlarged lymph nodes in both hilum and mediastinum and an
enlarged right cervical lymph node (red arrow). (b) After four cycles of treatment, the CT scan showed that the curative effect reached CR. (c) At the
last follow-up, CT scan showed that the curative effect was still CR. CT, computed tomography; CR, complete remission.
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March 2020, and the efficacy evaluation still reached CR,
as confirmed by the CT scan (Fig 1c). The PFS was more
than 30 months, while the drug withdrawal time exceeded
20 months (Table 1).

Case 2

A 60-year-old man with a 40-year history of smoking was
admitted to Shandong Cancer Hospital. A CT scan per-
formed in December 2018 had shown left lung masses with
left supraclavicular and mediastinal lymph node

enlargement (Fig 2a). A puncture biopsy had confirmed
that the pathology of the tumor was adenocarcinoma. The
expression of PD-L1 (SP142) was 3%–5%. The patient was
diagnosed with left lung adenocarcinoma with left supra-
clavicular, hilar and mediastinal lymph node metastasis,
cT1N3M1c, stage IVb. The results of gene detection
showed that it was EGFR wild-type, and ALK
rearrangement and ROS1 gene fusion were both negative.
After screening, the patient was enrolled in a phase III clin-
ical trial and treated with sintilimab combined with
pemetrexed plus carboplatin every three weeks. The patient
commenced antineoplastic therapy in February 2019, and
overall efficacy was evaluated as partial remission
(PR) after four cycles (Fig 2b). After the end of the fifth
cycle of treatment, the patient developed cardio- and skin
toxicity. He was given symptomatic treatment, antitumor
treatment was terminated, and the patient withdrew from
the clinical trial and entered the follow-up observation
stage. The last follow-up was November 2019, and as

Table 1 Clinical information of patients during treatment

Total cycles Response PFS (months)
Withdrawal time

(months)

Case 1 10 CR >30 >20
Case 2 5 PR >9 >3

Figure 2 Case 2. (a) Before treatment, the CT scan showed left lung masses with left supraclavicular and mediastinal lymph node enlargement (red
arrow). (b) After four cycles of treatment, the CT scan showed that the curative effect reached PR. (c) At the last follow-up, CT scan showed that the
curative effect was SD. CT, computed tomography; PR, partial remission; SD, stable disease.
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shown in Fig 2c, the overall efficacy of the patient was eval-
uated as PR. The PFS of the patient was more than nine
months and the withdrawal time was more than three
months (Table 1).

Discussion

The above two case reports demonstrate that early with-
drawal of immunotherapy drugs due to adverse reactions
might also benefit advanced lung adenocarcinoma patients
with negative driver genes who have an early response to
immunotherapy. The immunotherapy drugs involved in
the case reports, camrelizumab and sintilimab, can bind to
programmed cell death receptor-1 (PD-1) and block the
interaction between PD-1 and its ligand to achieve an anti-
tumor effect. Both drugs have been approved for the treat-
ment of relapsed or refractory classical Hodgkin’s
lymphoma.17–19

In the CheckMate153 study (NCT02066636), patients
with advanced NSCLC who responded effectively to
nivolumab treatment were divided into a continuous medi-
cation group and interruption group. The results showed
that the rates of PFS and OS in the continuous medication
group were significantly higher than those in the interrup-
tion group. Through this study, it was found that
nivolumab should be used continuously but not inter-
rupted at will.20 In addition, the CA209-003 study21

showed that some pretreated advanced NSCLC patients
could obtain long-term benefits from nivolumab treatment
limited to two years, with an estimated five-year survival
rate of 16%. Among the five-year survivors, the incidence
of treatment-related adverse reactions was 68.8%. Treat-
ment of four of five-year survivors were discontinued due
to adverse reactions, including one within eight months of
nivolumab treatment and three between 18 and 19 months
after nivolumab treatment. The American Society for Clin-
ical Oncology (ASCO) recommended permanent discon-
tinuation of ICIs and intravenous injection of large doses
of systemic steroids were recommended for patients with
grade 3 and grade 4 immune-related adverse events
(irAEs).22 In the two cases reported here, immunotherapy
was discontinued because of serious adverse events, but the
patients continued to benefit after withdrawal. This made
us consider the optimal duration of immunotherapy and
the difference between forced and active withdrawal due to
adverse reactions.
Cross-reactivity between tumor and normal tissue anti-

gens, which leads to irAEs in immunotherapy, has been pre-
viously reported.23 The relationship between the efficacy and
toxicity of immunotherapy is interesting. A study24 found
that patients with advanced melanoma who had immune-
related adverse events treated with anti-PD-1 had a higher
response rate. In addition, the risk of irAEs in ICIs seemed

to be dose-dependent, but no cumulative toxicity of long-
term exposure to anti-PD-1 was observed.25–27 It has been
previously reported that immunotherapy toxicity varies
according to the type of tumor being treated, and in mela-
noma patients, vitiligo is more frequent during treatment.6

Furthermore, one study28 observed that the timing of immu-
notherapy patterns might affect irAEs and efficacy.
Long-term tumor response is a common feature in

tumor histology. The persistence of this response has been
explained by the theoretical basis that anti-PD-(L)-1 ther-
apy could produce polyclonal and memory adaptive anti-
tumor immunity, which could control the heterogeneity of
the disease and reset the tumor-host immune interaction
in response to cancer rejection.29,30 In an exploratory
study, 39 patients who responded effectively to immuno-
therapy discontinued immunotherapy without disease pro-
gression. Among them, nine cases stopped immunotherapy
early due to adverse reactions, the rest stopped immuno-
therapy according to the regimen or because of prolonged
effective time, and only 38% of the patients relapsed. It
implied that patients could still achieve a lasting response
after discontinuation of immunotherapy drugs due to
irAEs or the termination of each clinical study.31 Although
the withdrawal time of Case 2 in our study was not as rep-
resentative as that of Case 1, combined with the survival
benefits of these two cases, to some extent, it might be pos-
sible to provide some experience on the optimal duration
of anti-PD-1 treatment.
The long-term response to immunotherapy may be

related to the duration of, or reaction to, treatment. Levra
et al.32 conducted a study of challenge immunotherapy
after nivolumab therapy for advanced NSCLC in the real-
world setting. The results indicated that patients with lon-
ger initial nivolumab treatment had a higher survival rate
after retreatment. Another study31 found that the duration
of anti-PD- (L)-1 treatment less than 12 months was asso-
ciated with a higher recurrence rate in patients who
responded effectively to immunotherapy. The study31 also
revealed that there was a significant difference between
complete and partial responders, with CR patients almost
maintaining their response after discontinuation of treat-
ment, while most stable disease (SD) or PR patients
relapsed. Interestingly, these relapsed patients were again
treated with immunotherapy, and some patients still
achieved certain curative effects.
The treatment cycle of PD1/PD-L1 varied in the design

of clinical studies on lung cancer. In the KEYNOTE
024 study,14 the longest duration of pembrolizumab
treatment was 35 cycles, and the study found that
pembrolizumab monotherapy significantly prolonged over-
all survival of patients with PD-L1 proportion score ≥50%,
≥20% or ≥1% compared with standard chemotherapy. The
IMpower133 study16 showed that standard chemotherapy
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combined with atezolizumab could improve OS and PFS in
patients with ES-SCLC. The duration of atezolizumab
maintenance therapy in this study lasted until the disease
progressed or there was no clinical benefit. In the Check-
Mate078 study,15 nivolumab, as a second-line treatment
for advanced NSCLC, was used until the disease prog-
ressed, or discontinued because the patient was unable to
tolerate it, and this study found that nivolumab improved
OS compared with docetaxel.
A study33 reported at the European Society for Medical

Oncology (ESMO) Congress in 2019 found that patients
who stopped taking immunotherapy drugs after one year
of immunotherapy had a disease-free progression time of
266 days after withdrawal, suggesting that once PD-L1
treatment was effective, patients were able to maintain the
benefit even after stopping the medication for a period of
time. Interestingly, patients who responded effectively to
PD-L1 relapsed after discontinuation of immunotherapy,
and the reuse of immunotherapy could produce a second-
ary antitumor effect, achieving high disease control rate
and lasting efficacy. Long-term use of immunotherapy is
very expensive, and is certain to bring economic pressure
on patients. If stopping immunotherapy for a certain
period of time could also bring the same long-term treat-
ment benefits, then early withdrawal of immunotherapy
drugs is good news for patients. At present, such an opti-
mal duration has not been found, and large-scale explor-
atory research is needed to solve this problem in the
future.
In conclusion, the use of ICIs for advanced lung cancer

was about two years, or until the disease progressed or
patients became intolerant, which also meant that patients
should take long-term drugs after choosing to use immu-
notherapy. However, the two cases reported here revealed
that if immunotherapy is discontinued early due to adverse
reactions, advanced lung adenocarcinoma patients with
negative driver genes and early responses to immunother-
apy might also benefit in the long term. This also reflected
the theory that once immunotherapy has been shown to be
effective, it remains effective for a long time. More clinical
studies are needed to verify this finding in the future, and
it is also important to screen the patients who can still ben-
efit from early drug withdrawal for a long time.
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