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Combined immune checkpoint inhibitor and chemotherapy is
effective in a patient with ALK rearranged non-small cell lung

cancer: a case report
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Abstract: Targeted therapies are validated to be efficient in non-small cell lung cancer (NSCLC) patients
with driver gene mutations, but the emergence and development of immune checkpoint inhibitors (ICIs) in
the last decades offers new insight into the therapeutic decisions of patients harboring driver gene mutations.
The appropriate application of ICIs-based strategies in these patients remains to be assessed. Here, we
present a patient with chest tightness and nonproductive cough. A primary site was found in left lower lobe
with pleural effusion, pericardium effusion and multiple enlarged lymph nodes. He was diagnosed with
advanced NSCLC and responded well to the first line pembrolizumab combined with pemetrexed and
carboplatin with a progression free survival of 26 months. Immunohistochemistry analysis of relapsed 4R
lymph node indicated ALK-positive. Surprisingly, identical form of ALK gene rearrangement was observed
in re-biopsy sample and the specimen 2 years ago. The patient was again dramatically benefit from 2L
alectinib. No adverse event was presented and the progression-free survival is not reached until this case
report. Hence, the current case suggested that combined immunotherapy and chemotherapy might be an
efficient and tolerable alternative at 1L or after resistance to standard of care in patients with oncogene

mutant NSCLC. Further data is required to make this a practical ambition.
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Introduction

Lung cancer is the most commonly diagnosed cancer and
the leading cause of cancer death worldwide (1). Non-small
cell lung cancer (NSCLC) approximately accounts for 85%
of all lung cancers, while adenocarcinoma constitutes 70%
to 80% of NSCLC (2). Targeted therapy provides patients
with enormous survival benefit and is the first-line therapy
for advanced NSCLC with driver gene mutations. However,
in recent years, not only did immunotherapy emerge
and develop, but it also greatly challenged the status of
targeted therapy. A lot of questions remain to be answered
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about whether immunotherapy should be applied alone
or in combination, with chemotherapy or tyrosine kinase
inhibitors, first line or later lines, and how to screen the
suitable candidates for ICI treatment. Here we presented a
patient with NSCLC receiving first line pembrolizumab in
combination with chemotherapy and gained two years of
progression free survival (PFS) with ALK rearrangement.
This case provided evidence that immunotherapy plus
chemotherapy might be an efficient and tolerable choice
at 1L or after resistance to standard of care in NSCLC
patients with ALK fusion. We present the following case in
accordance with the CARE Guideline.
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Case presentation

A 56-year-old male with a smoking history of 60 pack-
years was admitted for chest tightness and nonproductive
cough. Enhanced chest computed tomography and
positron emission tomography-computed tomography
scan showed suspicious primary site in left lower lobe,
bilateral pleural effusion and pericardium effusion, with
enlarged mediastinal, hilar, supraclavicular and cervical
lymph nodes. No medical or family history of lung cancer
were presented. Exfoliated cells from pleural effusion
suggested lung adenocarcinoma, ¢T2N3Mla, stage IV
A, and EGFR, ALK, ROS-1 and MET by amplification
refractory mutation system were all wildtype. He underwent
chemotherapy (pemetrexed 800 mg D1, carboplatin 600 mg
D1) combined with pembrolizumab (100 mg, D1).
The malignant pleural and pericardium effusions were
well-controlled, and the lung was recruited, leaving a
fusiform lesion in the left lower lobe at 6-week response
evaluation. This residual lesion dramatically regressed
when treated with additional 4 cycles of pemetrexed
800 mg D1, carboplatin 600 mg D1 plus pembrolizumab
100 mg D1, and kept shrinking during maintenance
therapy of pemetrexed 800 mg D1 and pembrolizumab
100 mg D1 in the subsequent 2 years. However, increasing
plasma carcinoembryonic antigen was substantially
monitored since 16-month maintenance therapy with no
radiographic progression. An enlarged 4R lymph node
was identified afterward and confirmed by endobronchial
ultrasound-guided transbronchial needle aspiration and
immunohistochemistry (IHC) analysis as ALK-positive
metastatic lung adenocarcinoma. Additional IHC analysis
was conducted on the paraffin-embedded specimen and
revealed ALK positive. In extension, we carried out next-
generation sequencing using re-biopsy sample together
with the specimen 2 years ago and the results suggested
the identical form of ALK gene rearrangement. 2L using
alectinib was given. The enlarged lymph node disappeared,
and the plasma CEA fell to the normal range after 2-month
treatment (Figures 1,2). Alectinib was well-tolerated at 2L
and to date, the progression-free survival is not reached.

Discussion

Immune checkpoint inhibitors (ICIs) are a new standard of
care for patients with advanced non-small-cell lung cancer
(NSCLC), however, the role of immunotherapy in patients
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with ALK positive NSCLC is not clear. 1L chemotherapy
was effective in advanced ALK-positive NSCLC with
a progression-free survival (PFS) of 7.0 months and
an objective response rate of 45% (3). In our case, the
patient was given chemotherapy plus pembrolizumab with
26 months of PFS, which far exceeded the conventional
PES of chemotherapy. The IMpower 150 study enrolled
patients with metastatic nonsquamous NSCLC and
observed an improved median PFS and overall survival (OS)
when treated with atezolizumab plus chemotherapy and
bevacizumab (4). Prolonged mPFS and mOS was observed
in patients with EGFR/ALK alterations given extra
atezolizumab on top of chemotherapy and bevacizumab
compared to chemotherapy plus bevacizumab alone (PFS
9.7 vs. 6.1 months, HR 0.59, 95% CI: 0.37-0.94, OS 22.5
vs. 16.4 months, HR 0.77; 95% CI: 0.58-1.04) (4). These
data suggest that ICIs combined with chemotherapy
might serve as an alternative strategy for EGFR/ALK
altered patients. Of note, our case relapsed at mediastinal
lymph node with confirmed identical ALK-fusion despite
substantial maintenance therapy, suggesting ICI plus
chemotherapy though effective, still failed to eliminate
oncogene-positive tumor subclone. PD-L1 expression
and tumor mutation burden was not taken into analysis,
which is a major limitation for investigating the underlying
mechanism.

Hence, the question remains to leave open that what is
the optional ICIs-based combination of treating EGFR/
ALK aberrant population? Anti-EGFR/ALK agents are
standard treatments for patients with EGFR/ALK mutant
advanced NSCLC. Nivolumab plus crizotinib causes
severe hepatic toxicities leading to the discontinuation
of the combination in over 1/3 patients (5). In contrast,
a sequential combined therapy of chemotherapy and
crizotinib followed by ICIs leads to elevated T cell
infiltration and increased antitumor effects (6). On the
other hand, osimertinib or gefitinib plus PD(L)-1 blockage
instigated intolerable toxicity. Pembrolizumab plus erlotinib
although is feasible in terms of toxicity, failed to improve
the therapeutic efficiency. Additionally, ICIs followed by
osimertinib was associated with severe immune-related
adverse events (7).

Collectively, combined immunotherapy and
chemotherapy is an efficient and tolerable alternative at
1L or after resistance to standard of care in patients with
oncogene mutant NSCLC. Further data is required to make
this a practical ambition.
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Figure 1 CT manifestation during treatment. Chest CT showed primary site in left lower lobe, bilateral pleural effusion, pericardium
effusion and enlarged mediastinal lymph node. After treated with six cycles of pemetrexed and carboplatin combined with pembrolizumab,
the malignant pleural and pericardium effusions were well-controlled, and the residual lesion kept shrinking for two years during

maintenance therapy of pemetrexed and pembrolizumab. An enlarged 4R lymph node was identified and disappeared after 2-month alectinib

treatment. The circles indicate the suspected primary site on the left lower lobe. CT, computed tomography.
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Figure 2 Timeline for the episode of care.
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