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Immune checkpoint inhibitor combined with anti-angiogenesis 
agent inhibits metastasis of advanced adenoid cystic carcinoma 
of the tongue base to the lung: a case report
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Abstract: Patients diagnosed with advanced adenoid cystic carcinoma (ACC) with metastasis to the lung 
generally have poor prognosis when they exhibit resistance to conventional therapies. Programmed cell-
death protein 1 (PD-1) inhibitors, a type of Immune checkpoint inhibitors (ICI), have shown good response 
in the treatment of various types of malignant tumors; however, objective response rates of monotherapy 
for advanced ACC are low. Anlotinib, a novel, orally managed tyrosine kinase inhibitor, that targets vascular 
endothelial growth factor receptor (VEGFR), fibroblast growth factor receptor (FGFR), platelet-derived 
growth factor receptor (PDGFR), and c-kit, has appeared great adequacy in treating numerous sorts of 
malignant tumors, particularly tumors with lung metastases. Here, we have presented a case of refractory 
ACC with lung metastases that was reduced after combinatorial treatment using the immune checkpoint 
inhibitor (ICI) toripalimab and anti-angiogenesis agent anlotinib. The patient achieved a reduction in lung 
metastases by chest computed tomography (CT) examination, with an outcome of stable disease (SD) of 
5 months, a significant decrease in the levels of peripheral blood cytokines interleukin 6 (IL-6) and tumor 
necrosis factor-α (TNF-α), as well as good tolerance without noteworthy unfavorable reactions, indicating 
that the combined therapy of toripalimab and anlotinib may be utilized in the management of advanced 
ACC.
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Introduction

Adenoid cystic carcinoma (ACC) is an extremely rare and 
threatening epithelial tumor emerging in salivary glands 
and other sites. It makes up around 1–2% of all malignant 
head and neck tumors (1). Hard plate is the most common 
intraoral site for minor salivary gland tumors, the following 
spot is the base of the tongue (2), which comprises 30% of 
such cases (3). The occurrence of ACC of the base of the 
tongue is extremely uncommon, making up as much as 0.1% 

of all malignant tumors of the head and neck (4). Regardless 
of the site, ACC is characterized by t(6;9) translocation 
which commonly results in a fusion of the transcription 
factor genes MYB and NFIB (5-7). In addition, ACC is 
also associated with the mutations in common pathways, 
including those involved in chromatin remodeling, DNA-
damage/checkpoint signaling, FGF-IGF-PI3K signaling, 
and NOTCH signaling (8,9). The term “wolf in a sheep’s 
skin” characterizes ACC because of its indolence for 
progressing submucosally mainly without symptoms, 
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leading to a high incidence of local recurrence and distant 
metastasis (1). Thus, around 75% of ACCs of the tongue 
base have developed beyond stage T3 when they got 
diagnosed (10).

Numerous researches have recommended various 
therapies for ACC, such as surgical resection, radiotherapy, 
chemotherapy, and combined therapy. Unfortunately, an 
ideal treatment strategy for dealing with progressed cases 
has not yet been established. Therapy for ACC most often 
includes combined wide resection with postoperative X-ray 
therapy (11). Complete surgical resection is the standard 
treatment for advanced ACC. Nevertheless, surgical 
approaches require wide margins and may bring about 
the debilitation of both swallowing and speech functions. 
Furthermore, ACC has been recognized as a radioresistant 
tumor (12,13). Some researchers have proposed that the 
resistance to radiotherapy for progressed and inoperable 
ACC tumors predicts the worst prognosis (4,14,15). There 
is also a lack of evidence on the efficacy of chemotherapy for 
ACC. In spite of the fact that specific chemoradiotherapy 
is frequently performed, its therapeutic improvement t is 
not ideal (4). Recently, Tchekmedyian et al. demonstrated 
a 15.6% response rate in patients with recurrent or 
metastatic ACC treated with the multitargeted tyrosine 
kinase inhibitor Lenvatinib. Unfortunately, Lenvatinib was 
very difficult to tolerate (16). Hence, few other choices 
can be selected by most advanced ACC patients when 
they show resistance to customary therapies. Therefore, 
it is high time to search for ideal medications to lengthen 
survival time and improve the quality of life of advanced 
ACC patients. Herein, we have reported a case of advanced 
ACC of the base of the tongue that showed a reduction in 
lung lesions under the treatment of toripalimab combined 
with anlotinib, with an outcome of stable disease (SD) for  
5 months.

We present the following article in accordance with 
the CARE reporting checklist (available at https://dx.doi.
org/10.21037/atm-21-3426).

Case presentation

A 53-year-old male diagnosed with tongue cancer 
underwent surgery in April 2016. His pathology revealed 
ACC of the tongue with a pathological staging of 
pT4N1M0. Regular follow-ups were conducted to monitor 
disease progress. The timeline of interventions and 
outcomes of the case are shown in Figure 1.

The patient commenced postoperative radiotherapy with 
a dose of DT: 6,880 cGy/215 cGy/32 Fx on 17 May 2016. 
On 21 May 2016, he received simultaneous radiotherapy and 
chemotherapy of 100 mg weekly injection of nimotuzumab 
combined with 40 mg of cisplatin. Radiotherapy was 
suspended due to the patient experiencing throat pain and 
discomfort when the radiotherapy dose reached planning 
target volume (PTV), DT: 2,580 cGy/12 Fx. Radiotherapy 
was resumed on 20 June 2016. Bone scanning performed on 
7 July 2016 revealed multiple bone metastases. The patient 
then received the treatment of zoledronic acid for a year. He 
refused follow-up courses of radiotherapy on 13 July 2016. 
Chest computed tomography (CT) scanning on 20 March 
2018 showed multiple nodules in the lingular segment of 
the upper-left lobe as well as multiple enlarged lymph nodes 
within the mediastinum, both indicating new metastases. 
A lung biopsy was performed on 2 May 2018. Pathological 
diagnosis confirmed that the lung metastases were derived 
from ACC (Figure 2). The patient then received 4 cycles 
of PF [5-FU 750 mg (500 mg/m2) d1–d3 + cisplatin 60 mg 
(75 mg/m2) d1–d2 q3w] regimen starting 16 May 2018. 
The follow-up results after 2 months of chemotherapy 
showed disease progression (PD). He then was treated with  
6 cycles of cyclophosphamide combined with epirubicin and 
cisplatin (CAP) regimen starting from 30 August 2018. A 
subsequent CT scan again indicated PD.

The patient then received an anlotinib (12 mg, d1–d14, 
q3w) regimen starting 16 April 2019. The CT examination 
after 2 cycles of anlotinib showed lung lesions in the lateral 
segment of the middle-right lobe and upper-left lobe, 

Figure 1 Time line of interventions and patient outcomes.
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indicating an outcome of PD (Figure 3A). Treatment was 
then switched to toripalimab (3 mg/kg, Q3w) starting from 
1 July 2019. After 2 cycles of toripalimab, CT examination 
showed slight enlargement of the lung tumor, indicating 
an outcome of PD (Figure 3B). Laboratory examinations 
showed no specific evaluated tumor markers. Results 
of genetic testing [next generation sequencing (NGS)] 
revealed no specific gene mutations for targeted therapy 
(Table 1). Considering the associated studies with regard 
to the effectiveness of combination of immune checkpoint 
inhibitors (ICIs) and anti-angiogenesis, the patient was 
administered an exploratory treatment regimen consisting 
of toripalimab (3 mg/kg, q3w)and anlotinib (12 mg, d1–
d14, q3w) starting from 18 September 2019. Results of 
Chest CT examined after 2 cycles and 4 cycles of treatment 

showed a reduction in lung lesions, with an outcome of 
SD for 5 months (Figure 3C,3D). The patient suspended 
toripalimab treatment in February 2020 and continued 
with anlotinib monotherapy, which has been maintained 
to date. Chest CT after 6 cycles and 9 cycles of anlotinib 
monotherapy showed SD (Figure 3E,3F). Peripheral blood 
cytokine examinations showed a significant downward trend 
of interleukin 6 (IL-6) and tumor necrosis factor-α (TNF-α) 
(Figure 4). The patient showed good tolerance to this 
treatment regimen and no severe adverse reactions were 
observed during treatment.

At the time of writing this report, the patient was still 
alive and experiencing a good quality of life. All procedures 
performed in studies involving human participants were in 
accordance with the ethical standards of the institutional 

Figure 2 Representative images of H&E staining in adenoid cystic carcinoma-derived lung metastases from a lung biopsy. Images (A) and (B) 
were obtained at 40× magnification. Images (C) and (D) were obtained at 10× magnification. H&E, hematoxylin and eosin.
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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 case 
report and accompanying images. A copy of the written 

consent is available for review by the editorial office of this 
journal.

Discussion

To date, no researcher has ever studied the clinical use of ICI 
combined with anti-angiogenesis agents in the treatment of 

Figure 3 Chest CT (A-F). (A) Lung lesions in the lateral segment of the right middle lobe and the left upper lobe exhibiting malignant 
metastases. (B) Slight enlargement of lung lesions in the lateral segment of the right middle lobe and the left upper lobe. (C) Chest CT after 
2 cycles of combined therapy of toripalimab and anlotinib revealed reduction in lung metastases, with an outcome of SD. (D) Chest CT 
after 4 cycles of combined therapy of toripalimab and anlotinib indicated a significant reduction in lung metastases, supporting an outcome 
of SD. (E) Chest CT after 6 cycles of the monotherapy of anlotinib showed slight enlargement of lung lesions. (F) Chest CT after 9 cycles 
of monotherapy of anlotinib showed significant improvement of lung lesions. The red arrows indicate metastatic lesions in the lungs. CT, 
computed tomography; SD, stable disease.
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Table 1 Mutations detected in the patient

Genes Results

UGT1A1 p.G1R

c.211G>A

rs4148323*6

ALK None

BRAF None

BRCA1 None

BRCA2 None

CD274 (PD-L1) None

EGFR None

KRAS None

NRAS None

Figure 4 Changes in peripheral blood cytokine levels of the 
patient. IL-2, interleukin 2; IFN-γ, interferon γ; TNF-α, tumor 
necrosis factor-α.
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advanced ACC of the tongue base. As far as we know, this 
was the first report of a patient with chemorefractory and 
radiorefractory advanced ACC of the base of the tongue 
who showed lung metastasis shrinkage under the treatment 
of toripalimab combined with anlotinib.

Cancer immunotherapy, aiming to improve anti-
tumour immune responses with immune system has 
become a powerful clinical strategy for treating cancer. 
Immunotherapies fall into the following several categories, 
including checkpoint inhibitors, lymphocyte-activating 
cytokines, CAR T cells and other cellular therapies, 
antibodies against co-stimulatory receptors, cancer vaccines, 
oncolytic viruses and bispecific antibodies (17). Evidence 
has showed that tumor microenvironment (TME) is a 
predictive factor of response to immunotherapy, along 
with imaging results (18). Compared with conventional 
therapies, such as radiotherapy, chemotherapy and targeted 
therapy, immunotherapy can induce immune system 
to eliminate abnormal cells by checking cell surface for 
specific markers or antigens in spite of what status they 
are in (active or dormant) (18). In addition, circulating 
tumor cells (CTCs) and disseminated tumor cells (DTCs) 
in immunosuppressive tumor microenvironment (TME) 
are more likely to be monitored and captured by cells such 
as macrophages, natural killer (NK) cells and cytotoxic 
T lymphocytes (CTLs), suggesting that immunotherapy 
is promising in controlling metastasis (19). Among those 
immunotherapies, therapy targeting programmed death-1 
(PD-1) receptor has shown effective and durable clinical 
responses in patients with various cancer types, such as 
malignant melanoma, non-small cell lung cancer, renal cell 
carcinoma, classical Hodgkin lymphoma, and recurrent or 
metastatic head and neck squamous cell carcinoma (17,18).

Toripalimab, a programmed cell-death protein 1 (PD-1)  
blockade, is one type of various ICIs. Tumor cells can evade 
the immune surveillance mediated with T cell by utilizing 
the inhibitory PD-1/programmed cell death 1 ligand 1 
(PD-L1) immune checkpoint. Thus, antibodies blocking 
PD-1/PD-L1 can induce durable clinical efficacy on 
cancer cells (20). Toripalimab can restore the T cells with 
cytotoxicity effect against cancer cells by blocking the PD-1 
immune checkpoint. Studies have revealed that ICI show 
good efficacy on the treatment for a variety of malignant 
tumors, including solid tumors (21-25). As a monotherapy 
for advanced ACC, however, the objective response rate is 
low (26). Researchers have found that the proportions of 
CD8+, GrB+, TIL, CD1a, and CD83 of ACC patients are 
low and the positivity for CTLA-4 and PD-1 in its immune 

microenvironment is deficient (27). This immune scenario 
causes tumor cells to escape the immune system and may 
partially bring the poor efficacy of ICI on ACC patients 
to light. In spite of its anti-tumor effectiveness, ICI also 
has a variety of long-term toxic reactions, such as allergic 
reactions, a spectrum of inflammatory side effects, or 
immune-related adverse events (irAEs) targeting not only 
the tumor lesions, but also the normal tissues (28).

Anlotinib is a small-molecule multi-target tyrosine 
kinase inhibitor (TKI) that inhibits tumor development 
and angiogenesis by strongly inhibiting numerous targets 
including vascular endothelial growth factor receptor 
(VEGFR), fibroblast growth factor receptor (FGFR), platelet-
derived growth factor receptor (PDGFR), and c-Kit (29).  
Furthermore, studies have revealed that anlotinib can 
improve the efficacy of PD-1 blockade synergistically (30). 

Angiogenesis is the process of forming new blood vessels 
from pre-existing ones and it is thought to be very important 
for tumor growth, invasion, and metastasis. VEGF and other 
angiogenic factors are critical in tumor angiogenesis (31). 
The overexpression of angiogenic factors has an negative 
impact on the survival of oral cancer patients (26,32). 
Anlotinib inhibits tumor angiogenesis and cause tumor cells 
to lose some of their activities (33-35). Anlotinib has been 
shown in clinical trials to significantly extend the survival 
duration of advanced cancer patients, including those with 
squamous cell lung cancer (SCLC), metastatic renal cell 
carcinoma (mRCC), and soft tissue sarcoma (STS) (36-39).  
Nevertheless, in this case, we did not observe an ideal 
response of the ACC patient to anlotinib monotherapy.

Relationships between angiogenesis and immunity in 
tumors are intricate. A growing body of evidence have showed 
that tumor microenvironment (TME) plays an essential 
role in the growth and invasion of tumor and its associated 
anti-tumor therapies targeted primarily on T cells (40).  
In our case, Toripalimab can renew the cytotoxicity 
effect of the T cells against cancer cells in the TME. 
With a reasonable dose, Anlotinib, the Anti-angiogenesis 
targeted drugs can also normalize the tumor vasculature 
and this change can also reduce immunosuppression 
induced by Tregs and regulatory B cells and promote 
antitumor immunity by enhancing the uptake of antigen 
presentation in dendritic cells, M1-associated macrophages 
and activation of cytotoxic CD8+T cells, thus synergizing 
with ICI (41). A recent study revealed that anlotinib could 
increase the infiltration of innate immune cells, which 
included natural killer (NK) cells and antigen-presenting 
cells (APC) (30). Furthermore, researchers found that 
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anlotinib plus PD-1 therapy dramatically attenuated tumor 
growth compared with the PD-1 or anlotinib monotherapy 
groups and control group, indicating that anlotinib 
enhances the therapeutic efficacy of PD-1 blockade (30). 
As reported by IMpower150, as first-line treatment for 
metastatic NSCLC, atezolizumab plus bevacizumab plus 
chemotherapy significantly increases patient progression-
free survival (PFS) and overall survival (OS), regardless of 
PD-L1 expression or EGFR or ALK mutation status (42). 
A previous study on advanced hepatocellular carcinoma 
(HCC) found that the combination of atezolizumab and 
bevacizumab results in a 32% overall response rate (ORR) 
and a median PFS of 14.9 months, both of which are huge 
improvements (43). SHR-1210, a PD-1 inhibitor, was 
also discovered to obtain a 50% ORR in patients with 
advanced HCC when combined with the small molecule 
anti-angiogenesis inhibitor apatinib (44). These data imply 
that anti-angiogenic medicines have an immunomodulatory 
effect, which could help ICI work more effectively.

Pharmaceutical care, defined as the responsible provision 
of drug therapy aiming at improving a patient’s quality of 
life, is also an essential part of the combination therapy 
of immune checkpoint inhibitors and anti-angiogenesis 
drugs (45). For now, there are no definite pharmaceutical 
care standards for this combination therapy. However, 
according to the toxicity of the two types of drugs, 
patients need to use anti-allergy drugs preventively during 
administration, such as promethazine hydrochlorine. In 
addition, routine monitoring of thyroid function, liver 
and kidney function, blood pressure, hepatitis B indicators 
after administration is also indispensable (46). In this case, 
the patient routinely used promethazine hydrochlorine 
during the administration and no serious allergic reactions 
occurred. There was also no significant anomaly in the 
monitoring results of the above indicators after each course 
of the combination treatment, suggesting that the patient 
had good tolerance to this combined therapy.

Previous studies have demonstrated that anti-angiogenesis 
and ICI therapy has a synergetic enhanced inhibitory effect 
on various cancers. One of the main issues that needs to 
be addressed is how to optimize the doses and regimens 
of ICI and anti-angiogenesis in the combination therapy. 
In this case, the ICI toripalimab in combination with 
anti-angiogenic agent anlotinib was administered for the 
treatment of the patient with refractory advanced ACC of 
the base of the tongue. The patient showed a reduction in 
lung metastases by chest CT examinations with an outcome 
of SD for 5 months, a significant decrease in the levels of 

peripheral blood cytokines IL-6 and TNF-α, as well as good 
tolerance without significant adverse reactions, suggesting 
that ICI plus anti-angiogenesis would be a promising 
strategy to improve ACC patients’ prognosis.

Patient perspective

When I was diagnosed with advanced ACC at my tongue 
base in 2016, I didn’t immediately feel frustrated. I thought 
modern medicine is so developed that there will always 
be a way to cure my disease. Shortly after the diagnosis, 
I underwent the resection of the tumor mass. As soon as 
I recovered from the operation, the doctor gave me the 
treatment of radiotherapy combined with chemotherapy. 
With the increase of  radiation dose,  I  developed 
symptoms of sore throat, which was a very difficult time. 
Unfortunately, the tumor cells metastasized to my bones 
and lungs. With the comfort of my family and the advice 
of my doctor, I tried a variety of chemotherapy options 
and even tried monotherapy of anlotinib and toripalimab. 
However, every time I did the treatment assessment, 
the result was always PD, which made me suffer both 
psychological and physical pain. 

When my doctor advised me to try a combination of 
anlotinib and toripalimab, I hesitated, because both drugs 
were expensive and my illness had not improved a lot, 
but I was ultimately persuaded. After two courses of the 
treatment, I developed symptoms of fatigue, but this is 
still within my tolerance range, and my indicators were 
normal. Finally, in an unknown number of assessments, 
my condition improved, the lesions in my lung shrunk, 
and this stable state lasted for five months. I don’t know 
how to describe the excitement at that time. Although my 
later treatment was affected by the epidemic, I believe this 
combination treatment is effective for me. I will continue to 
listen to the doctor’s advice and actively cooperate with the 
treatment.
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