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A pathological complete response to neoadjuvant chemotherapy
and immunotherapy in a non-small cell lung cancer patient
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Abstract: Lung cancer is the leading cause of cancer-related mortality worldwide. Patients with locally
advanced non-small cell lung cancer (NSCLC) have lower overall survival. Studies have shown that some
patients with unresectable stage III NSCLC develop disease progression after initial chemoradiotherapy, and
new treatment is needed to improve the prognosis of these patients. The rapid development of therapy has
greatly changed and continued to renew the treatment strategy of advanced NSCLC. However, the clinical
treatment for patients with the wild-type gene remains problematic, and chemotherapy with platinum are
not yet considered satisfactory. Herein, we are reporting a case of a patient with wild-type gene mutation
locally advanced NSCLC who was treated with neoadjuvant therapy by using combined targeted anti-PD-1
immunotherapy and chemotherapy. The percentage of tumor cells with membranous PD-L1 staining (tumor
proportion score) was 90% or greater. After receiving all three cycles of treatment, the patient underwent
video-assisted right upper lung lobectomy and wedge resection plus radical mediastinal lymph node
dissection. Pathological section samples showed a pathological complete response. This experience has led us

to believe that the subgroup of patients with unresectable advanced NSCLC may benefit from this strategy

and may have an opportunity for radical surgery.
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Introduction

Lung cancer is the leading cause of cancer-related mortality
worldwide. Patients with locally advanced non-small cell
lung cancer (NSCLC) have lower overall survival. For
unresectable locally advanced NSCLC, radical concurrent
chemoradiotherapy (CCRT) is recommended. Studies
have shown that some patients with unresectable stage
ITI NSCLC develop disease progression after initial
chemoradiotherapy, and new treatment is needed to
improve the prognosis of these patients. The optimal
treatment of NSCLC patients who lack targetable
mutations is still controversial (1). A platinum-based

chemotherapy regimen remains the staple treatment
for advanced wild-type gene NSCLC patients who lack
targetable mutations. New drugs such as tyrosine kinase
inhibitors (TKIs) and immunocheckpoint inhibitors have
greatly changed the treatment strategy of advanced NSCLC
and improved the prognosis of patients. The introduction
of novel drugs and the use of new predictive biomarkers
have resulted in a favorable prognosis for advanced NSCLC
patients (2). Some clinical trials have focused attention on
trying neoadjuvant therapy of combined immunotherapy
with platinum-based chemotherapy for advanced
NSCLC. Presently, the optimal therapeutic strategies
for advanced NSCLC are still evolving. Some trials, such
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Figure 2 Chest computed tomography (CT) scan of the right upper lobe mass after neoadjuvant therapy.

as the KEYNOTE-189 (3) and IMPOWER-150 (4)
trials have shown that immunotherapy combined with
chemotherapy can bring more survival benefits to patients
than chemotherapy alone. Herein, we are presenting a rare
case of a patient with advanced NSCLC with the wild-
type gene who achieved complete response to preoperative
chemotherapy plus pembrolizumab.

We present the following case in accordance with the
CARE reporting checklist (available at http://dx.doi.
org/10.21037/tlcr-20-770).

Case presentation

A 77-year-old Chinese male smoker underwent chest
computed tomography (CT) scanning which detected a
pulmonary mass in the apical-posterior segment of the
right upper lobe with a diameter of 65 mm (Figure I).
The patient did not complain of any related symptoms
and no family history of carcinoma was found. Positron-
emission tomography/CT (PET/CT) showed an irregular
hypermetabolic mass with lobulation in the right upper
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lobe, directly invading the pleura. It also showed an
enlarged left hilar lymph node and mediastinal lymph
node. Percutaneous lung puncture needle biopsy confirmed
adenocarcinoma. Molecular testing of the pathological
section sample was negative for epidermal growth factor
receptor (EGFR), anaplastic lymphoma kinase (ALK),
Kirsten rat sarcoma viral oncogene (KARS), rearranged
during transfection (RET), and c-ros oncogene 1 receptor
kinase (ROS1) mutations. The percentage of tumor cells
with membranous PD-L1 staining (tumor proportion
score) was 90% or greater. Given this, the patient’s lung
cancer was staged as ¢T3N2MO (stage IIIB). There was no
indication of radical surgical resection. Through careful
multidisciplinary discussion, the patient was recommended
three cycles of pemetrexed (500 mg/m®) and cisplatin
(75 mg/m’), plus pembrolizumab (200 mg). After
receiving all three cycles of treatment, enhanced chest
CT scan showed a partial response to this combination of
neoadjuvant therapy (Figure 2), PET/CT also showed a
partial response of abated metabolism and reduced volume

of lung nodule and lymph node. Following multidisciplinary
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Figure 3 Pathological image. (A) Hematoxylin and eosin (HE)
stain of the tumor bed (original magnification 100x) with no
surviving tumor cells after neoadjuvant therapy. (B) HE stain of the
tumor bed (original magnification 100x) with viable tumor cells

before neoadjuvant therapy.

discussion, the patient underwent video-assisted right upper
lung lobectomy and wedge resection plus radical mediastinal
lymph node dissection. Pathological section samples
revealed inflammatory cell infiltration, interstitial fibrosis
with hyaline degeneration, cholesterol crystallization, and
reactive hyperplasia of alveolar epithelium (Figure 3); no
surviving tumor cells remained. Lymph nodes at levels 2,
2T, 3a,4, 7, 11, 12, and 13 were negative. And no adverse
events occurred after therapy. The patient was followed up
with duration of three months with confident, and there was
NOo tumor recurrence.

All procedures performed in studies involving human
participants were in accordance with the ethical standards
of the institutional and/or national research committee(s)
and with the Helsinki Declaration (as revised in 2013).
Written informed consent was obtained from the patient
for publication of this manuscript and any accompanying
images.

Discussion

This case supports that neoadjuvant therapy of
immunotherapy plus platinum-based chemotherapy can be
an effective treatment for NSCLC. Though TKI therapy has
the advantages of its great pertinence and limited side effects,
but non-gene mutations and drug-resistance mutations
render this targeted treatment ineffective on some patients.
Meanwhile the high cost of targeted drugs also hinders
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its wider application. Nearly half of lung adenocarcinoma
patients are negative for EGFR mutation (5), and almost
95% of patients are negative for ALK mutation (6). The
advent of immunotherapy has demonstrated a good
curative effect for advanced NSCLC and provides hope
for these patients. Indeed, a few new treatment strategies
without targetable gene mutations for advanced NSCLC
patients without targetable gene mutations have achieved
survival benefits for advanced NSCLC patients. Neither
chemotherapy nor immunotherapy alone as the neoadjuvant
therapy for advanced NSCLC can be depended on to
achieve meaningful pathological response (MPR). Langer
et al. (7) reported that PD-1 inhibitor, combined with
chemotherapy, could raise the objective response rate for
patients with locally advanced NSCLC, confirming that
the combination of immunotherapy and chemotherapy can
work synergistically. Other clinical trials also showed that
introducing PD-1 inhibitor as a first-line therapy could
produce a good long-term curative effect (3,8). The largest
relative benefit was found in a group with a PD-L1 tumor
proportion score of 50% or greater, which was consistent
with the results of previous studies of PD-1 inhibition in
advanced NSCLC (3,9-11). This experience has led us to
believe that the subgroup of patients with unresectable
advanced NSCLC may benefit from this strategy and may
have an opportunity for radical surgery.

In conclusion, this case report showed an advanced
NSCLC patient who achieved complete pathological
response after short-term neoadjuvant combination therapy,
although long-term follow-up is still needed to fully
support the rationale of the curative strategy. We believe
that immunotherapy combined with chemotherapy has the
potential to overcome NSCLC and merits further research
to gather better outcomes.
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