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toripalimab in combination with chemotherapy after resistance to
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Abstract: The clinical activity and favorable toxicity profile of osimertinib has led it to be approved not

only for advanced non-small cell lung cancer (NSCLC) patients with T790M-positive tumors when first,

or second-generation epidermal growth factor receptor-tyrosine kinase inhibitor (EGFR-TKI) treatment

fails, but also for untreated advanced NSCLC patients with EGFR sensitizing mutation, so how to

manage patients who get acquired resistance to osimertinib has becoming an emerging clinical challenge.

This presentation would report a case of an advanced NSCLC patient with EGFR 19DEL who received

combination therapy of toripalimab and chemotherapy after resistance to first line osimertinib therapy

and achieved a PFS benefit of over 8 months. This case highlighted that immune checkpoint blockade

combined chemotherapy might be a new possibility for advanced NSCLC patients with acquired resistance

to osimertinib.
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Introduction

For patients with untreated EGFR-mutated advanced
non-small cell lung cancer (NSCLC), according to data
from FLAURA study, the third-generation tyrosine kinase
inhibitor (TKI) targeting epidermal growth factor receptor
(EGFR), osimertinib, has demonstrated a high response
rate of 80%, median progression-free survival (PFS) of
18.6 months, median overall survival (OS) of 38.6 months
for patients with (1,2). Additionally, the National
Comprehensive Cancer Network (NCCN) guideline has
recommended osimertinib as the preferred first-line therapy
for EGFR-mutated NSCLC patients based on these
facts (3). With the widespread clinical use of osimertinib,
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how to manage patients who get acquired resistance to
osimertinib is a growing clinical challenge.

Toripalimab (JS001) is a humanized immunoglobulin G4
monoclonal antibody targeting programmed cell death-1
(PD-1). Toripalimab has received its first global conditional
approval in China on December 17", 2018, for the
treatment of unresectable or metastatic melanoma after the
failure of previous systemic therapy (4). There are several
ongoing clinical trials in various malignancies, including
NSCLC.

Here, we would present a case of an advanced NSCLC
patient with EGFR exon 19 deletion (19DEL) who has
responded to combined therapy of pemetrexed, carboplatin
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Figure 1 Baseline chest CT (A,B) and photomicrograph of right cervical lymph node biopsy with 400 of magnification (H&E stain), which

showed lung adenocarcinoma (C). The red arrow in (B) indicates the main lesion. CT, computed tomography.

with toripalimab after acquiring resistance to osimertinib.
We hope this case report will supply a new insight into the
treatment of advanced NSCLC resistance to osimertinib in

clinical practice. We present the following case following
the CARE-Guideline (5).

Case presentation

A 48-year-old male was admitted to our hospital on June
20", 2017, complaining of cough and dyspnea for 3 weeks.
The patient was previously in good health without any
medical history. He had no exposure to tobacco and no
family history of cancer.

On physical examination, he had enlarged the
right cervical lymph node. A baseline chest computed
tomography (CT) scan revealed a right middle lobe mass
of 3.5 cm x 1.8 cm with obstructive inflammation and right
pleural effusion (Figure 1A4,B). Bone scan, brain magnetic
resonance imaging (MRI), and abdomen B-ultrasound
showed no active findings. We performed a biopsy of the
right cervical lymph node and pathology results indicated
lung adenocarcinoma (Figure 1C). Genetic testing found
EGFR 19DEL mutation. The patient was then diagnosed
with right middle lobe lung adenocarcinoma after taking
together all the information: T4N3M1b-stage IVa with
EGFR 19DEL. He was recommended the 3"-generation
of EGFR-TKI as first-line therapy and he took 80mg of
osimertinib orally for once per day since June 22", 2017.
The best response was the partial response (PR) (Figure 2)
and toxicity related to treatment was slight and manageable,
with grade I° rash and I° diarrhea.

After 20.6 months of PFS, chest CT on March 4",
2019, showed a recurrence lesion in the right middle lobe
accompanied by right pleural effusion. Bone scan, brain
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MRI and abdomen B-ultrasound showed no metastatic
lesions. Pathology analysis of cell block from hydrothorax
showed adenocarcinoma, and EGFR mutation testing
revealed 19DEL without any concomitant mutation. At
that time, a phase II clinical study (NCT03513666) was
recruiting patients, which was conducted by our hospital
to evaluate the efficacy of toripalimab combined with
chemotherapy in EGFR mutated advanced NSCLC
patients failed to prior EGFR-TKI therapies but not
acquired EGFR T790M. After the strict screening, the
patient took part in the study and received the treatment
of pemetrexed/carboplatin plus toripalimab since March
22" 2019. Fortunately, this patient did respond to this
combination therapy with confirmed PR (Figure 3). The
patient has a continuous survival benefit from this kind of
treatment at the time of this article submission, with over
8 months of PFS benefit and over 28 months of OS benefit
(Figure 4).

Discussion

Understanding and naming the resistance mechanisms
to osimertinib is critical, as its use has increased widely.
The acquired resistance mechanisms to osimertinib have
been widely reported in a second-line setting, which is
usually manifested as the loss of the T790M mutation (6).
Resistance mechanisms encompass EGFR-dependent
way, which are more likely to arise in cases with EGFR
T790M mutation retained, including EGFR G796/C797,
L792, G724, and L718/G719 tertiary mutations, and
EGFR-independent way, through activation of alternative
bypass pathways, aberrant downstream signaling or
histologic transformation, such as alterations in MET,
BRAF, KRAS, PIK3CA, RET and small-cell lung cancer
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Figure 2 Following chest CT when the patient was treated with first line osimertinib, and the best response was a partial response. CT,

computed tomography.

(SCLC) transformation (7-10). Ramalingam and colleagues
reported the putative resistance mechanisms to first-line
osimertinib therapy in nine out of 19 patients, including
EGFR C797S mutation, amplification of ME'T, EGFR, and
KRAS; alteration in MEK1, KRAS, PIK3CA, JAK2, and
HER?2, however, acquired EGFR T790M mutation was not
detected in this patient cohort (11). These data showed that
the emergence of T790M under osimertinib treatment was
not expected to be a resistance mechanism. To recapitulate,
the types of resistance mechanisms to osimertinib are
similar in these two settings, but there are some differences
in frequencies. The most common resistance mechanism to
osimertinib in second-line setting is EGFR C797S tertiary
mutation, accounting for 10-26% (10), while in first-line
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setting, the frequency of the C797S mutation was 7%,
making it the second most frequent mechanism, behind
MET amplification with 25% of proportion (11).

The intra-patient heterogeneity and multiple resistance
mechanisms are a major challenge in developing an efficient
treatment strategy to counteract tumor progression. Re-
treating with first or second-generation EGFR-TKIs
or developing fourth-generation EGFR-TKIs were
studied in patients with EGFR-dependent resistance
(12-14). Combining osimertinib with drugs targeting
other downstream pathways, such as c-MET inhibitor
crizotinib (15), BRAF inhibitor trametinib (16), AXL
inhibitor cabozantinib (17), or RET inhibitors BLU-
667 (8), constitutes a promising strategy for overcoming
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Figure 3 Following chest CT when the patient was treated with pemetrexed/carboplatin plus toripalimab and the best response PR. CT,

computed tomography; PR, partial response.

osimertinib resistance, but clinical evidence regarding the
effectiveness of these approaches lacks so far. Therefore, to
explore treatment options following disease progression on
osimertinib is urgently awaited.

Immune checkpoint blockades (ICB), targeting PD-1
and its ligand (PD-L1), have shown promising anti-tumor
activity across a broad range of cancers. The result from
the KeyNote-001 study showed that the 5-year OS rate
was 29.6% for advanced NSCLC patients with a PD-L1
tumor proportion score of 50% or greater (18). Driven
genes alteration is a documented detrimental factor for
ICB monotherapy (19). A phase II trial (NCT02879994)
of pembrolizumab in TKI naive patients with EGFR
mutation-positive, advanced NSCLC, and PD-L1-positive
were ceased due to lack of efficacy. Only 1 patient had an
objective response (9%); however, repeat gene analysis
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showed an incorrect report of an EGFR mutation (20).
In the TATTON study, a combination of osimertinib and
durvalumab showed encouraging efficacy results, both in
TKIpre-treated and TKI-naive patients, but the study was
terminated owing to the high rate of pulmonary toxicity (20).

Nevertheless, in a report of IMpower 150, patients with
EGFR or ALK genetic alterations could receive help from
the combination therapy of atezolizumab, bevacizumab,
carboplatin, and paclitaxel (21). These data suggested that
ICB combined chemotherapy or anti-angiogenesis drugs
might be a therapeutic choice for patients with driven
genes. The phase II clinical trial (NCT03513666), which
the patient was recruited into, was aimed to explore the
possibility of toripalimab combined chemotherapy and
overcome the resistance to EGFR-TKI. The results have
been reported in the 2019 WCLC meeting that patients
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Figure 4 Timeline of the patient.

without EGFR T790M who were treated with toripalimab
combined chemotherapy achieved 50% of objective
response rate and 7.0 months of median PFS (22). This
treatment modality has an unexpected effect on this patient.
However, it is regrettable that the patient did not undergo
next-generation sequencing (NGS) tests to search for
resistance mechanisms. Interestingly, based on the promising
results of the phase II study, a randomized, double-blind,
placebo-controlled, phase III study is underway to evaluate
the efficacy and safety of toripalimab or placebo combined
with chemotherapy in advanced NSCLC patients after
failure on EGFR-TKI treatment (NCT03924050).

In summary, we described a case that a 48-year-old male
with EGFR-mutated advanced NSCLC, who showed a
favorable response to the first-line osimertinib with PR
for 20.6 months, overcame the acquired resistance to
osimertinib by a combination of pemetrexed /carboplatin
and toripalimab and achieved PR for over 8 months. This
case suggested that immune checkpoint inhibitors combined
chemotherapy may be a new way to overcome acquired
resistance to osimertinib. However, further validation was
still in need.
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