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A case report of immune
 checkpoint inhibitor
nivolumab combined with anti-angiogenesis agent
anlotinib for advanced esophageal squamous cell
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Abstract
Introduction: The PD-1 inhibitors have shown good response in the treatment for many types of malignant tumors, but as
monotherapy for advanced esophageal squamous carcinoma, the objective response rate is low. Here we report a case of the patient
with advanced esophageal squamous cell carcinoma (ESCC) showing a completely response to nivolumab combined with a small
molecule multi-target tyrosine kinase inhibitor (TKI) anlotinib.

Patient concerns: A 61-year-old male was put under a surgery as the response to the diagnosis of ESCC in March 2014. The
post-operative follow-up in March 2018 suggested a recurrence based on imagological findings, and symptoms such as shortness
of breath and cough were also observed in October 2018.

Diagnosis: The patient was diagnosed as advanced metastatic ESCC in October 2018.

Interventions: Radical resection and esophagogastrostomy under aortic arch with left thoracotomy was performed in March
2014. As a treatment against the post-surgical recurrence, 4 courses of paclitaxel combined with nedaplatin was administered in
April 2018 with an outcome of PR, followed by a combined administration of Nivolumab and anlotinib in November 2018.

Outcomes: Chest CT during a 3-month follow-up revealed the disappearance of all the metastases, and no adverse effect was
observed during the treatment.

Conclusion: The combined treatment of nivolumab and anlotinib is likely to be considered as an optional management of
advanced ESCC.

Abbreviations: CR = complete response, CT = computed tomography, DFS = disease-free survival, ECOG PS = Eastern
Cooperative Oncology Group Performance Status, ESCC = esophageal squamous cell carcinoma, IHC = immunohistochemical,
NGS = next-generation sequencing, ORR = objective response rate, OS = overall survival, PD = progressive disease, PFS =
progress free survival, PR = partial response, TKI = tyrosine kinase inhibitor, TMB = tumor mutation burden, WES = whole-exome
sequencing.
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1. Introduction

According to GLOBOCAN 2018 study just published lately,[1]

there were 572,000 new diagnoses of esophageal cancer in 2018,
and another 590,000 people died of esophageal cancer, ranking
seventh and sixth, respectively, in all tumors. Both of the prevalence
andmortality of esophageal cancer inChina rank fifth in theworld,
accounting for about 55% of the cases worldwide. Based on the
newly published 2014 China Cancer Report,[2] the number of new
casesof esophageal cancer is258,000, including185,000malesand
72,000 females,with an incidence ranking sixth inChina.A total of
193,000 deaths were recorded from esophageal cancer, ranking
fourth among all the cases with malignancies. Squamous
carcinoma,more commonly seen inAsian andAfrican countries,[3]

accounts for about 90% of esophageal cancer in China.[4] The
5-year survival rate of esophageal cancer in China is only about
30%,[5] and even lower in the population in advanced phases,
despite of a variety of available management, such as surgery,
chemotherapy, and radiotherapy.
Immune checkpoint inhibitors have shown good response in

the treatment for a variety of malignant tumors, and even for
advanced esophageal carcinoma as part of multi-line treatment,
with an objective response rate (ORR) of 10% to 33.3%.[6–9] As
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a small molecule multi-target tyrosine kinase inhibitor (TKI),
anlotinib has presented the inhibitory effect against tumor
growth and angiogenesis by strongly inhibiting multiple targets
such as VEGFR, PDGFR, FGFR, and c-Kit.[10] Clinically,
anlotinib has been proved as an effective posterior line treatment
in advanced non-small cell lung cancer (NSCLC) and soft
tissue sarcoma.[11–12] Considering the absence of report on the
combined use of the 2 agencies in advanced esophageal, here we
report a case who was with advanced esophageal squamous cell
carcinoma (ESCC) and showed a complete response (CR) to
nivolumab combined with anlotinib.
2. Case description

A 61-year-old male diagnosed as esophageal cancer received
radical resection and esophagogastric anastomosis under aortic
arch with left thoracotomy in March 2014. The pathology
revealed highly to moderately differentiated squamous carcino-
ma with a pathological staging of IIB (pT3N0M0) and R0
resection. Regular follow-ups were performed to monitor the
progress of the disease. Chest computed tomography (CT)
scanning onMarch 20, 2018 showed multiple nodules in lingular
segment of the left upper lobe as well as multiple enlarged lymph
nodes in the mediastinum, both indicating new metastasis
(Fig. 1A). The disease-free survival (DFS) was recorded as 4 years.
Paclitaxel combined with nedaplatin was administered for 4
courses starting from April 2018, and the 5 months of follow-up
after the chemotherapy revealed an outcome of partial response
(PR) (Fig. 1B) as well as a progress free survival (PFS) of 7
months. Another CT examination on October 30, 2018 revealed
metastasis as demonstrated by even larger nodules as compared
with the previous CT findings in the inferior lingular segment of
the left upper lobe, and multiple enlarged lymph nodes in the
mediastinum and bilateral hilum. At the same time, patient was
with the symptoms, such as shortness of breath and cough.
Evaluation was made identifying the treatment outcome as
progressive disease (PD) (Fig. 1C) with an Eastern Cooperative
Oncology Group performance status (ECOG PS) score of 3.
Meanwhile, Biopsy specimens were sent to 3D Medicines for
next-generation sequencing (NGS) cancer gene panel (381 genes)
test, with the results showing clinically significant mutations in
NOTCH1 and TP53. The patient was identified as a case with
low tumormutation burden (TMB) since theTMBwas5.65, lower
than that of 81% of the patients with esophageal cancer.
Immunohistochemical (IHC) assay using SP263 antibody revealed
positive PD-L1 expression in more than 5% of the tumor cells.
With a full informed consent, the patient was administered

with nivolumab (3mg/kg, Q2W) in combination with anlotinib
(12mg, D1-D14, Q3W) starting fromNovember 2018. Chest CT
after 1 month of treatment revealed an outcome of PR (Fig. 1D),
and ECOG PS score was measured as 1. Three months later the
chest CT revealed all the metastases disappeared (Fig. 1E). The
patient showed good tolerance, with no adverse effect observed
during the treatment. Up to the time of publication, the patient
was still in CR and the median PFS had not been reached yet.
3. Discussion and conclusion

So far, there has been an absence of research regarding the clinical
use of checkpoint inhibitors combined with anti-angiogenesis
agents in the treatment of advanced ESCC. Here we reported for
the first time a patient with advanced ESCC and poor physical
2

status who showed a good response to the combined treatment
with nivolumab and anlotinib.
As a multicenter, open-label, single arm phase II study,

ATTRACTION-01 explored the effects of nivolumab as a
monotherapy for patients with advanced ESCC who failed
standard chemotherapy, with a result showing anORRof 17%, a
complete response (CR) of 2%, and an acceptable tolerability.[6]

The 64 evaluable patients had a median overall survival (OS) of
10.8 months, and those with CR or PR showed a good response
during a rather long period. Keynote-180 was a phase II study
evaluating pembrolizumab for previously treated advanced
esophageal or esophagogastric junction carcinoma, particularly
squamous carcinoma, which was identified in 52.1% of the
patients.[8] The results revealed an ORR of 9.9%, median OS of
5.8 months, and a 12-month OS of 28%. These studies have
demonstrated a rather low effective rate of checkpoint inhibitors
as a monotherapy for advanced esophageal cancer despite of a
certain level of response.
Assays that measure PD-L1 protein expression by IHC were

approved as complementary or companion diagnostics for
immune checkpoint inhibitors in some solid tumors.[13] Recent
studies had also confirmed that TMB measured by whole-exome
sequencing (WES) or a NGS cancer gene panel was associated
with immunotherapy responses.[14] It is hypothesized that highly
mutated tumors are more likely to harbor neoantigens which
make them targets of activated immune cells.[15] The patient was
identified as a case with low TMB and PD-L1 expression only in
more than 5% of the tumor cells, which might explain the low
response to the immunotherapy.
According to IMpower150,[16] atezolizumab combined with

bevacizumab, paclitaxel and carboplatin showed a significant
PFS benefit in non-squamous NSCLC patients when compared
with the combination of bevacizumab, paclitaxel, and carbopla-
tin. However, there was no difference in the response rate
between atezolizumab + paclitaxel + carboplatin group and
bevacizumab + paclitaxel + carboplatin group. These findings
suggest that the anti-angiogenic drug (bevacizumab) has an
immunomodulatory effect and can enhance the immune efficacy
of atezolizumab. Studies with regard to advanced liver cancer
have also shown that immunocheckpoint inhibitors combined
with anti-angiogenesis agents are more effective than mono-
therapy. According to a previous study, SHR-1210, a PD-1
inhibitor, when combined with the small molecule anti-
angiogenesis inhibitor apatinib, can achieve an ORR of 50%
in patients with advanced hepatocellular carcinoma.[17] Com-
bined use of atezolizumab and bevacizumab for advanced
hepatocellular carcinoma also contributed to an ORR of 32%
and a median PFS of 14.9 months.[18]

Anlotinib can inhibit substrate phosphorylation and signal
transduction by competing with ATP for the binding sites on
VEGFR/PDGFR/FGFR/c-kit, therefore exhibits an effect of
inhibiting tumor angiogenesis and tumor growth.[10] In the case,
immune-checkpoint inhibitor nivolumab in combination with
anti-angiogenesis agent anlotinib was employed for the first time
as a second-line treatment for advanced ESCC. Improvement on
physical condition of the patient was observed even after 1 course
of combined treatment, in contrast to the ECOG PS score of 3
before the treatment. The study revealed an outcome of CR by
imaging examinations after 3 months of treatment, as well as a
good tolerance without significant adverse reactions, suggesting
that the combined treatment of nivolumab and anlotinib is likely
to be an option for advanced ESCC.



Figure 1. A. Chest CT scanning on March 20, 2018 revealed metastasis in left upper lung and mediastinal lymph nodes. B. Patient was followed by 4 courses of
chemotherapy with paclitaxel and nedaplatin starting from April 2018. CT examination on June 5, 2018 indicating shrink of the nodules in the left upper lung,
supported an outcome evaluation of PR on the chemotherapy. C. Chest CT on October 30, 2018 indicated metastasis as demonstrated by enlarged nodules in the
inferior lingual segment of the left upper lobe compared with the previous CT findings, multiple enlarged lymph nodes in mediastinum and bilateral hilum suggested
metastasis. D. Chest CT on December 11, 2018 indicated a significant shrink in pulmonary metastasis and mediastinal lymph nodes after 1 month of treatment
with nivolumab and anlotinib. E. Chest CT on March 5, 2019 indicated the pulmonary metastasis and mediastinal lymph nodes disappeared completely.
CT = Computed tomography.
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