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Case Report

Anlotinib combined with durvalumab in a patient with recurrent
multifocal brain metastases of small cell lung cancer after
definitive concurrent chemoradiotherapy and palliative
radiotherapy of the lung and brain: a case report
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Abstract: The brain is a common metastatic site of small cell lung cancer (SCLC), but systematic
treatment options are limited by the blood-brain barrier. Currently, the optimal treatment regimen
remains controversial, especially for patients already treated by brain radiotherapy. Anlotinib is a novel oral
multitarget tyrosine kinase inhibitor which has shown significant improvement in progression-free survival
and overall survival in third-line or beyond therapy of advanced SCLC in a randomized, double-blind phase
II study (ALTER1202 trial) based on a Chinese population sample. Emerging data has also suggested that
immunotherapy, such as the programmed death ligand 1 (PD-L1) inhibitor, has a relatively high response
rate in brain metastatic SCLC, although there is a lack of large sample-size studies. Integrating anlotinib
and immunotherapy for recurrent or relapsing brain metastases (BMs) of SCLC has not been previously
reported, but it is possible that these two treatments may have synergistic effects and provide even better
outcomes. Here, we present a case of stage III SCLC who developed lung and BMs after concurrent
chemoradiotherapy (cCRT) and achieved radiographic locally complete regression following whole brain
irradiation (WBI) with a simultaneous integrated boost (SIB) technique. Durvalumab was delivered as
maintenance therapy. Asymptomatic multifocal recurrence of BMs occurred after the administration of the
second dose of durvalumab. After administration of combined durvalumab and anlotinib, the BMs achieved
near-complete regression and no severe toxicity was reported. This suggests a potential synergistic effect of
combined durvalumab and anlotinib in previously treated BMs in a patient with SCLC and may provide a

direction for future clinical decisions.
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Introduction

Small cell lung cancer (SCLC), a highly aggressive
subtype, represents approximately 15% of all lung
cancers (1). Although the disease is sensitive to platinum-
based chemotherapy and radiotherapy, more than half of
patients will experience rapid onset of brain metastases
(BMs) during the course of the disease.

Few specific studies have been conducted with patients
suffering from continued progression in the brain after
receiving whole brain radiotherapy (WBRT). Regimens
for SCLC subsequent systemic therapy are also limited for
patients on maintenance immunotherapy who experience a
relapse in the disease.

Here, we report a case with a background history
of previous brain and lung metastases both treated by
radiotherapy following concurrent chemoradiotherapy
(cCRT), who had complete regression. During maintenance
durvalumab treatment, the patient developed asymptomatic
multi-foci BMs, which became a quite challenging situation
after failure of multiple treatments. Disease progression
became well-controlled after adding anlotinib dramatically.
We present the following article in accordance with the
CARE reporting checklist (available at http://dx.doi.
org/10.21037/apm-20-2390).

Case presentation

A 57-year-old man was found to have a mediastinal lesion
during his annual physical examination in December 2018.
The patient had a 60 pack-year smoking history, as well
as a 6-year history of hypertension. His uncle died from
pancreatic cancer.

Endobronchial ultrasound-guided transbronchial needle
aspiration (EBUS-TBNA) was performed a month later.
The biopsy specimen of the subcarinal lymph node showed
evidence of small cell carcinoma, and SCLC was suspected.
Further immunohistochemical staining was recommended
but was unsuccessful due to the limited sample size.
Positron-emission tomography/computed tomography
(PET-CT) revealed an enlarged subcarinal lymph node
(4.7 cm x 3.0 cm), with the maximum standard uptake value
(SUVmax) of 18F-fluorodeoxyglucose (18F-FDG) being
7.4 (Figure 1). A solid nodule in the lower lobe of the right
lung (0.6 cm x 0.5 cm) and multiple small lymph nodes in
the mediastinum (2R, 4R) and ipsilateral hilar with a slight
FDG uptake were also detected. No evidence of metastasis
was found by contrast magnetic resonance imaging (MRI) of

© Annals of Palliative Medicine. All rights reserved.

the brain. SCLC was diagnosed, and the clinical stage was
categorized as T1N2MO IIIA according to the American
Joint Committee on Cancer (AJCC), eighth edition.

The patient initially received inductive chemotherapy
with etoposide and cisplatin for two cycles. Evaluation
by CT scan showed a partial response (PR) based on the
Response Evaluation Criteria in Solid Tumors (RECIST),
version 1.1. Definitive cCRT was sequentially delivered,
followed by one more cycle as adjuvant chemotherapy. The
response was categorized as stable disease (SD) (Figure 2).

Three months after completing chemotherapy, the
disease progressed quickly. A brain MRI found two new
lesions, and BMs were suspected (Figure 34). Whole brain
irradiation (WBI) with a simultaneous integrated boost
(SIB) (95% PGTV 54 Gy/3 Gy/18 f, 95% PTV 36 Gy/
2 Gy/18 f) was delivered in November 2019, which had
achieved radiographic complete regression (Figure 3B).
Meanwhile, a CT scan discovered a newly identified
nodule sized 1.1 cm x 0.6 cm in the left upper lobe
(Figure 4A4). Subsequent tests showed the lesion in the left
upper lobe had increased to 2.5 ¢cm x 2.4 cm one month
after finishing brain irradiation (Figure 4B). Therefore, the
patient subsequently received palliative radiation therapy
up to a dose of 57 Gy administered in 19 fractions for
lung metastasis (Figure 4C). One month later, in March
2020, the patient received his first dose of durvalumab
(10 mg/kg, q2w) as maintenance therapy.

Unfortunately, the patient suffered from multifocal
recurrence of BMs 3 days after the administration
of the second dose of durvalumab (Figure 5A4). He
was referred for combination therapy of durvalumab
(1,500 mg d1/q4w) and anlotinib (12 mg d1-d14/q3w) on
the following day which has continued till now. Brain MRI
showed little evidence of residual brain metastatic foci just
3 weeks after the beginning of the anlotinib treatment
(Figure 5B), and a routine CT chest and abdomen scan
showed no signs of recurrence. No severe toxicity was
reported by the patient during follow-up.

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

Discussion

This patient was treated with inductive chemotherapy and
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Figure 1 Positron emission tomography/computed tomography (PET-CT) image of primary tumor.

then concurrent chemotherapy as limited-stage SCLC, as
recommended by guidelines. Immune maintenance therapy
in limited-stage SCLC is not routinely recommended.
Therefore, this patient did not receive immunotherapy after
concurrent chemotherapy. To the best of our knowledge,
there are many ongoing studies focusing on immune
maintenance therapy in limited-stage SCLC, including
ADRIATIC, STIMULI, ACHILES, etc. The best time and
duration remain unclear. Prophylactic cranial irradiation
(PCI) was suggested after cCCRT but refused by the patient.
Metastases in lung and brain were then occurred and
controlled by radiotherapy. Based on available published
trials of SCLC, durvalumab was chosen for the patient’s
treatment with atezolizumab as a feasible alternative. Since
options were quite limited when new brain metastases
occurred, adding anlotinib was tried. The integration
regimen turned out to be effective and well-tolerated.
Follow-up every 12 weeks for at least 2 years was scheduled.

Platinum-based doublets chemotherapy is considered
to be the standard systemic treatment for SCLC, while
radiation therapy is the primary choice for BMs due to
the existence of the blood-brain barrier. Despite the
encouraging results of programmed cell death protein 1
(PD-1)/programmed death ligand 1 (PD-L1) inhibitors
in lung cancer treatment, BMs have not been a focus
in many related clinical trials. In recent years, several
cohort studies have specifically focused on the efficacy of
PD-1/PD-L1 inhibitors for BMs in non-small cell lung
cancer (NSCLC), and have revealed that the intracranial
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objective response rate (ORR) ranges from 17% to 33.3%
(2-4). Immune checkpoint inhibitor (ICI)-treated NSCLC
patients with BMs were found to have comparable survival
rates to those without BMs (2,5), sparking hope for the still-
underrepresented SCLC patients with BMs. Meanwhile,
unlike the primary site, PD-L1 expression is commonly
found in both BM tumor cells and tumor-infiltrating
lymphocytes, which further encourages the use of
PD-1/PD-L1 inhibitors (6,7).

Durvalumab is one of the anti-programmed cell
death ligant-1 agents. In the phase III CASPIAN study,
durvalumab plus platinum etoposide in the first-line
treatment of extensive-stage SCLC (ES-SCLC) significantly
prolonged the median overall survival compared with
platinum etoposide alone (13.0 vs. 10.3 months, HR
0.73, P=0.0047) (8). This finding was consistent with the
Impowerl33 study, in which atezolizumab improved both
overall survival and progression-free survival as a first-line
treatment of ES-SCLC when combined with carboplatin
and etoposide (9). In this case, considering its highly
invasive potential, the disease was treated with durvalumab
as maintenance therapy following ¢cCRT at the thoracic
primary site and radiation therapy for the brain and lung
metastases.

Anlotinib is a novel tyrosine kinase inhibitor which
targets the vascular endothelial growth factor receptor
(VEGFR), fibroblast growth factor receptor (FGFR)
and other tyrosine kinase-mediated pathways. In recent
years, the efficacy of anlotinib in advanced SCLC has
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Figure 2 Chest computed tomography images of primary involved mediastinal lymph nodes at different time points. (A) Base line. (B) After

induction chemotherapy for 2 cycles. (C) One month after concurrent chemoradiotherapy.

been demonstrated by several clinical trials. Results of the
ALTER1202 trial, which included SCLC patients who
had received at least 2 previous lines of chemotherapy,
showed that the median disease-free survival (DFS) of the
anlotinib group was 4.1 months, compared with 0.7 months
for the placebo group (HR 0.19, P<0.0001). In particular,
patients with BMs had an absolute benefit of 3 months
(3.8 vs. 0.8 months, HR 0.15, P=0.003) in the subgroup
analysis. Anlotinib was also associated with a significant
improvement in overall survival (7.3 vs. 4.9 months, HR 0.53,
P=0.0029) (10). A subgroup analysis of patients who
previously received chemotherapy revealed similar results (11).
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In addition to antiangiogenic effects, VEGF inhibitors
may function as immunomodulators and augment the
efficacy of immunotherapy (12). The phase 3 randomized
trial, Impower 150, enrolled stage IV or metastatic non-
squamous NSCLC patients and assigned them in a 1:1:1
ratio to receive either combined ABCP (A = atezolizumab,
B = bevacizumab, C = carboplatin, P = paclitaxel), ACP, or
BCP (13). The primary endpoints were PFS and OS in the
population without EGFR or ALK genomic alterations.
The median PFS and OS was 8.3 and 19.2 months in the
ABCP group, respectively, vs. 6.8 and 14.7 months in the
BCP group, respectively. A phase 1 trial of sintilimab plus
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Figure 3 Brain magnetic resonance imaging images at different time points. (A) Five months after concurrent chemoradiotherapy, or

3 months after the end of adjuvant chemotherapy. Brain metastases are newly diagnosed. (B) One month after brain radiation therapy.

Figure 4 Chest computed tomography images of lung metastasis at different time points. (A) Five months after concurrent
chemoradiotherapy, or 3 months after adjuvant chemotherapy (5th cycle in total). A new lesion in the left upper lobe is found

(1.1 cm x 0.6 cm). (B) One month after brain radiation therapy. The lesion has increased to 2.5 cm x 2.4 cm in diameter of the maximum

section. (C) After radiotherapy for lung metastasis.
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Figure 5 Brain magnetic resonance imaging images at different time points. (A) Recurrence in brain during durvalumab maintenance

therapy, or 4 months after brain radiation therapy. (B) Three weeks after initiation of anlotinib combined with durvalumab.

anlotinib as a first-line treatment for advanced NSCLC
showed consistent evidence with an ORR of 72.7%
(49.8-89.3%) and a disease control rate (DCR) of 100%
(84.6-100%) (2019 WCLC). In the present case study, the
patient developed secondary BMs approximately 2 weeks
after initiation of durvalumab treatment. With reference
to similar reports from previous studies, we considered this
could reflect a case of pseudoprogression (14,15). Given the
lack of supporting data in the treatment of BMs of SCLC,
anlotinib was added into the ongoing immunotherapy
as a trial, and the dose of durvalumab was adjusted
correspondingly.

In the past few years, immune checkpoint inhibitors
had shown promising effects in the treatment of SCLC.
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Nevertheless, there are still many challenges, such as limited
efficacy for intracranial metastases. Targeted therapy, such
as anlotinib, had shed light on the treatment of pretreated
SCLC. But more solid evidences are in need. More clinical
trials on new drugs and new combination strategies
are ongoing. For example, the ORR of durvalumab in
combination with olaparib in patients with relapsed
SCLC was 10.5% in a phase II study (16). Alisertib,
an aurora A kinase inhibitor, plus paclitaxel potentially
prolonged median PFS (3.32 vs. 2.17 m, HR =0.77, 95%
CI: 0.557-1.067, P=0.113) compared with paclitaxel plus
placebo as second-line therapy in a randomized phase II
study (17). Adverse effects should also be carefully evaluated
and compared in future clinical trials.
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A combined anlotinib and durvalumab approach showed
a surprisingly promising result and was well-tolerated in
this single case. Although no conclusion can be drawn,
this may suggest a synergistic effect of an ICI and TKI in
advanced SCLC with BMs. Further prospective clinical
trials investigating the optimal strategy for SCLC patients
are needed in the future.
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