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Successful treatment of locally advanced lung cancer using late
concurrent chemoradiation therapy administered after immune
checkpoint inhibitor plus platinum chemotherapy
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Abstract
Concurrent chemoradiation therapy (CRT) is the standard of care for patients with
unresectable stage II/III lung cancer. However, systemic chemotherapy is required for
patients who are ineligible for radical radiation therapy. There is little evidence to date
for the safety and efficacy of CRT administered after treatment with immune check-
point inhibitors (ICIs). The cases reported here had inoperable stage III lung cancer
(non-small cell lung cancer and small cell lung cancer) and were ineligible for radical
radiation therapy. They were administered ICIs plus chemotherapy and subsequently
underwent late concurrent CRT. Because of the remarkable tumor shrinkage achieved
by the ICIs plus chemotherapy, adverse events of CRT were tolerable. They were alive
without tumor progression as of this report, over 1 year after CRT was terminated.
CRT is administered with curative intent, while the intent of immunochemotherapy is
palliative. Late concurrent CRT after immunochemotherapy is probably effective and
tolerable. After treatment with systemic chemotherapy in patients judged ineligible for
radical radiation therapy, radiation therapy should be reconsidered because of its
importance once tumor shrinkage has been achieved.
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INTRODUCTION

Chemotherapy combined with thoracic radiotherapy
improves the prognosis of patients with non-small cell
lung cancer (NSCLC) and small cell lung cancer
(SCLC).1–4 This strategy is therefore the standard of care
for unresectable and locally advanced cases during the
early to middle stages. Furthermore, the PACIFIC trial
found that maintenance administration of durvalumab
after concurrent chemoradiotherapy (CRT) achieves
favorable outcomes, thereby establishing durvalumab con-
solidation as a new worldwide standard of care for
NSCLC.5 However, systemic chemotherapy combined
with immune checkpoint inhibitors (ICIs) or cytotoxic
chemotherapy is required for patients who are judged
ineligible for radical radiation therapy.

ICIs are currently the foremost treatment strategy for
patients with advanced lung cancer. Notably, combining
ICIs and platinum-based chemotherapy achieves favorable
tumor responses and prognosis compared with standard
chemotherapy administered to patients with advanced
NSCLC and SCLC.6–8 Here, we report the cases of two
patients who were judged ineligible for radical radiotherapy
upon diagnosis and were therefore treated with ICIs plus
platinum-based chemotherapy followed by late concurrent
CRT subsequent to shrinkage of the tumor.

CASE REPORT

The first patient was a woman in her 60s who was diagnosed
with stage IIIB NSCLC (cT4N2M0 according to the eighth
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edition of the TNM classification).9 The primary tumor was
>8 cm with hilar and mediastinal lymph node metastases
detected using enhanced chest computed tomography
(CT) and positron emission tomography (PET). Genetic
testing showed no druggable alterations. The tumor propor-
tion score for programmed death-ligand 1 expression was
<1%. Although radical irradiation was considered, we
decided against it because the estimated lung V20 was

>35%. Instead, treatment with pembrolizumab plus
platinum-based chemotherapy (carboplatin [CBDCA]) plus
nab-paclitaxel (nab-PTX) was initiated. The primary site
and lymph nodes underwent remarkable shrinkage after
three cycles of this immunochemotherapy, and the rec-
alculated lung V20 was 34.2%. Given this satisfactory
shrinkage, we sequentially performed definitive concurrent
CRT (CBDCA + PTX 2 cycles/RT [60 Gy/30 Fr]). Adverse

F I G U R E 1 The first case involved a patient with inoperable stage III NSCLC who underwent CRT (CBDCA+PTX/60 Gy) following pembrolizumab +

CBDCA + nab-PTX. Durvalumab maintenance therapy was administered after CRT

F I G U R E 2 The second case involved a patient with stage III LS-SCLC who was ineligible for concurrent CRT upon diagnosis. Tumor shrinkage was
achieved during prior immunochemotherapy (atezolizumab + CBDCA+ETP), and subsequent CRT (CDDP + ETP/45 Gy)
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events (AEs) during CRT comprised only grade 2 neutrope-
nia as a hematological AE, and this was tolerable. After
CRT, maintenance using durvalumab was initiated, and the
patient completed 1 year of maintenance therapy without
disease progression (Figure 1).

The second patient was a man in his 60s who visited our
hospital because of a chronic cough and mild respiratory
difficulty. He was diagnosed with SCLC on the basis of his-
tological analysis of a transbronchial biopsy. Enhanced CT
and PET revealed a primary tumor in the right upper lobe
and showed multiple lymph node metastases in the right
mediastinum and right hilum. Pleural effusion was also
noted. A cytological examination did not find malignancy in
the pleural effusion, and he was therefore diagnosed with
limited-stage SCLC.

The lung V20 in the radical radiation field was >35% (V20
was approximately 50%), and the patient was treated with sys-
temic immunochemotherapy (atezolizumab + CBDCA +
etoposide [ETP]). After two cycles of immunochemotherapy,
marked shrinkage of the tumor was observed on CT, including
the primary site and lymph nodes, which involved 15.0% of the
lung V20. After completion of immunochemotherapy, the
patient underwent concurrent CRT (cisplatin + ETP,
two cycles/45 Gy) (Figure 2). AEs during CRT were neutrope-
nia, nausea, and esophagitis, all of which were mild (grade 2). At
the time of writing this report, the patient has remained alive
without tumor progression for over 1 year after completion
of CRT.

DISCUSSION

Here, we report the cases of two patients who received late con-
current CRT subsequent to ICI plus platinum-based chemother-
apy for locally advanced NSCLC and SCLC. Remarkable
tumor volume shrinkage in each case was induced with
immunochemotherapy before CRT, allowing both patients to
undergo successful radical radiation therapy with tolerable AEs.

The preferred treatment for locally advanced NSCLC or
stage III SCLC combines chemotherapy with radical radio-
therapy. Although concurrent CRT should be considered
first, the Royal College of Radiologists recommends sequen-
tial chemotherapy and radical radiotherapy as an appropri-
ate treatment option if the patient is insufficiently fit to
undergo concurrent CRT. Therefore, even if systemic che-
motherapy is introduced, definitive radiotherapy should be
considered when the tumor shrinks during treatment.

Currently, ICI plus chemotherapy achieves a higher anti-
tumor response compared with conventional standard
chemotherapy,7,8 which we anticipate will lead to an increase
in the number of patients who become eligible for this
optional CRT. Although immunochemotherapy (ICI plus
chemotherapy) is a standard treatment for patients with
locally advanced NSCLC who are ineligible for radical radio-
therapy, we consider late concurrent CRT to be a suitable
option once the patient becomes eligible for radical radiother-
apy following systemic chemotherapy. The results of two

recent phase 3 trials comparing the timing (early or late) of chest
radiotherapy administered to patients with LS-SCLC,10,11 found
no significant survival differences between early and late treat-
ment. Furthermore, the rate of febrile neutropenia in the late
arm was significantly lower in one study,11 and neither study
found a significant difference between the two arms regarding
other side effects.10,11 In our two present cases, despite undergo-
ing CRT subsequent to immunotherapy, the patients did not
experience severe AEs, including hematological AEs and
immune-related AEs.

Here, we report two cases of patients who underwent
late concurrent CRT after ICI plus chemotherapy, with a
good safety profile. These findings highlight an important
treatment option for patients initially judged ineligible for
definitive CRT.
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