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Background: As angiogenesis is an essential step in tumor growth and metastasis, the
tyrosine kinase inhibitor (TKI) apatinib has become a revolutionary anticancer therapy
across various malignancies. However, its efficiency and safety in Merkel cell carcinoma
(MCC) are uncertain.

Case presentation: The current study described the case of a 91-year-old man who
presented with a 3.2 × 3.0 × 2.2 cm rapidly growing, solitary tumor of the right lower
eyelid. It was diagnosed as MCC pathologically. Twenty-seven days after the surgery, the
patient returned to the hospital with recurrent MCC. Apatinib was then administered to
this patient. The patient had a complete response (CR) to apatinib after 4.4 months of
targeted therapy. Twenty-seven months of progression-free survival (PFS) was achieved
with controllable treatment-related adverse events (AEs).

Conclusion: Treatment with apatinib demonstrated clinical benefit in our patient with
recurrent MCC, highlighting its potential utility in other MCC patients. Further clinical trials
are needed to determine the efficacy and safety of apatinib in MCC patients.
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INTRODUCTION

Merkel cell carcinoma (MCC) is a rare but highly aggressive cutaneous malignancy with
neuroendocrine features that has 33–46% mortality (1, 2). Heath M et al. (3) summarized the
clinical features of MCC in an acronym: AEIOU—Asymptomatic/lack of tenderness, Expanding
rapidly, Immune suppression, Older than age 50, and ultraviolet (UV)-exposed site on a person with
fair skin. The incidence rate of MCC varies across the world, with approximately 2,488 cases per
year diagnosed in the United States (4). Merkel cell polyomavirus (MCPyV) and UV exposure play a
major role in the pathogenesis of MCC (2). The most common primary sites of MCC are head and
neck (45%), and eyelid tumors represent only 2.5% of cases (5).

Wide excision of the tumor in combination with adjuvant radiation therapy to the primary site is the
first-line strategy (6). Chemotherapy and immunotherapy can be used to treat metastatic or unresectable
MCC (6). In immunotherapy, immune checkpoint inhibitors targeting programmed cell death protein 1
(PD-1) or its ligand (PD-L1) are the favored agents. In addition, as tumor angiogenesis is one of the
features of cancer, the inhibition of vascular endothelial growth factor (VEGF) signaling pathway has
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become a revolutionary anticancer approach across various
malignancies (7). However, its efficacy and safety in MCC patients
are unknown. Here, we report an elderly male who developedMCC
of the eyelid andwas treatedwith apatinib, a smallmolecule inhibitor
of vascular endothelial growth factor receptor-2 (VEGFR-2).
CASE PRESENTATION

The study was carried out according to the principles of the
Declaration of Helsinki; informed consent has been obtained
from the patient.
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A 91-year-old Chinese man presented in the Ninth People’s
Hospital, Shanghai Jiao Tong University School of Medicine, on
May 7, 2018, with a rapidly growing, solitary tumor of the right
lower eyelid, which was initially noted in March 2018 without
tenderness. Clinically, the tumor was a violet-colored nodule of
3.2 × 3.0 × 2.0 cm with pigmentation and an irregular ulcer in the
center (Figure 1A). Fine needle aspiration biopsy was performed at
Hua Shan Hospital, Fu Dan University, on April 17, 2018, which
confirmed the diagnosis of MCC. The patient suffered from
prostate cancer, hypertension, coronary heart disease (CHD),
chronic cardiac insufficiency (NYHA, II–III) and chronic renal
insufficiency and had received treatments of Enantone (3.75 mg, H,
A

B

C

D

E

FIGURE 1 | Clinical presentation of MCC and changes on imaging. (A) May 2018. A(a) and A(b) CT scans showing a tumor of 3.2 × 2.2 × 3.0 cm without
destruction of bone. A(c) Solitary violet-colored nodule of the right lower eyelid with pigmentation and an irregular ulcer in the center. (B) June 2018. B(a) and B(b)
MRI showing a tumor of 1.7 × 1.6 × 1.7 cm. B(c) Recurrence of the MCC. The white arrows show three hard, subcutaneous nodules. (C) July 2018, 2 weeks after
treatment with apatinib. C(a) and C(b) MRI showing regression of the MCC (1.4 × 1.1 × 1.5 cm). (D) November 2018, 4 months after treatment with apatinib. D(a)
and D(b) MRI showing MCC disappearance with a favorable response to apatinib. D(c) Only a scar with pigmentation was observed. (E) November 2019, 17 months
after treatment with apatinib. E(a) and E(b) MRI showing no sign of recurrence. E(c) The pigmentation gradually subsided, leaving a pink scar.
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q4w), Adalat (30 mg, po, qd), Diovan (80 mg, po, qd), Furosemide
(30 mg, po, qd) and spironolactone (20 mg, po, qd). He also had a
history of pulmonary tuberculosis when he was young. Ultrasound
and computed tomography (CT) were performed to clinically
assess the tumor and cervical lymph nodes, and no signs of
cervical lymph node metastasis were found. Clinical detection of
lymph nodes or metastatic disease was performed via inspection
and palpation, as the patient could not tolerate the long time
required to complete the imaging examination. The physical
examination was negative. After a multidisciplinary meeting, we
decided to treat this patient with surgery, and sentinel lymph node
biopsy (SLNB) was not considered due to the negative results of the
imaging examination. Mohs micrographic surgery with a 1 cm
excision margin was performed on May 10, 2018. The tumor had
infiltrated the periosteum, and all the infiltrated soft tissue was
removed together with the tumor. After confirmation of negative
margins, reconstruction was performed. A rotation flap
was designed to repair skin defects. Histologically small,
monomorphic, round-to-oval, low-differentiated cells with a
vesicular nucleus and scant cytoplasm were observed, which
invaded the muscle, nerve and blood vessels (Figure 2). Necrosis
was prominent (Figure 2). The immunohistochemistry results
indicated the following patterns: CK (+), CK20 (+), SYN (+),
CAM5.2 (+), CD34 (+), Ki67 (80%+), Vim (−), LCA (−), S100 (−),
CD99 (−), DES (−), and CHGA (−) (Figures 2, 3). According to
the American Joint Committee on Cancer (AJCC) staging system,
the final clinical diagnosis was MCC of the lower right eyelid, IIB.
Postoperative radiotherapy was strongly recommended. However,
the patient refused.

On June 6, 2018, several subcutaneous, hard nodules were
observed at the primary site of surgery (Figure 1B). Chest
CT, ultrasonography of the liver and kidneys, inspection and
palpation of skin and lymph nodes ruled out distant metastasis.
Considering the patient’s physical condition, surgery was
abandoned after a multidisciplinary discussion. Ultimately,
apatinib was used to treat MCC in this patient from June 26,
2018 (0.25 g, po, bid). As the treatment was well tolerated by the
patient, two days later, we changed the dose of apatinib (0.5 g, po,
qd). Blood pressure, routine blood tests, renal function, and liver
function were carefully monitored (Figure 4). The MCC showed
a strong response to apatinib, and the efficacy was significant
(Figure 1C). However, on July 20, 2018, exacerbated proteinuria
and thrombocytopenia led us to reduce the dose of apatinib
(0.25 g, po, qd). The patient was treated with leucogen (20 mg,
po, tid), and his thrombocytopenia resolved. On September 14,
2018, we stopped the use of apatinib due to a high serum
creatinine level (182 mmol/L). Hand–foot syndrome also
occurred. However, these treatment-related adverse events
(AEs) were well controlled with symptomatic treatment. On
October 1, 2018, after another multidisciplinary meeting, we
restarted treatment (0.125 g, po, five times a week). After two
cycles, we changed the dose of apatinib (0.125 g, po, four times a
week) to a low maintenance dose. On November 9, 2018, 4.4
months after the first administration of apatinib, the patient had
a complete response (CR) (Figure 1D). We continued
administering low-dose apatinib for the treatment of MCC. In
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the following follow-up, the patient’s condition was stable
(Figure 1E). Unfortunately, the patient died on October 4,
2020 due to heart failure and respiratory failure with no sign
of recurrence or distant metastasis.
DISCUSSION

To the best of our knowledge, we report the first case of MCC of
the eyelid treated with apatinib. As previously described, this case
of MCC had a strong response to apatinib with few AEs. In
addition, the effect was durable. Finally, the progression-free
survival (PFS) of this patient was 27 months.

MCC is an aggressive skin cancer that is associated with
exposure to UV radiation and MCPyV, with a median interval
to recurrence of 8−9 months (8, 9). Wide excision is the first
choice for the treatment of MCC. The National Comprehensive
Cancer Network (NCCN) Merkel Cell Carcinoma Panel
recommends adjuvant radiotherapy to the primary site for
all patients with large primary tumors (≥1 cm) and risk factors
such as lymphovascular invasion (LVI) or immunosuppression
(6). Whether to apply radiotherapy to the draining nodal
basin depends on the result of SLNB (negative or positive).
Patients who do not undergo SLNB or LN dissection are
also recommended to receive radiotherapy. The dosage of
radiotherapy depends on the pathology of the resection
margins and the result of SLNB. In this case, SLNB was not
performed, and as infiltration of muscle, nerve and blood vessels
was observed histologically, radiotherapy was recommended
according to the NCCN MCC guidelines. However, the
patient refused.

For unresectable MCC and metastatic MCC, systemic therapy
is the choice, including chemotherapy and immunotherapy. The
effect of chemotherapy varies from study to study. The objective
response rate (ORR) for first-line chemotherapy ranged from
29.4 to 55%, and the durability of response (DOR) was 2.8−6.7
months (10–12). In patients who received one or more prior lines
of chemotherapy, the ORR was 10.3−28.6%, and the DOR was
1.9−3.4 months (10–12). The PFS was 3.1−4.6 months for those
patients receiving first-line chemotherapy and as low as 2−3
months in patients who received one or more prior lines of
chemotherapy. In addition to the low response rates and limited
durability, chemotherapy may cause toxicity, and it is not
a suitable choice for elderly people with many underlying
diseases, who have a higher risk of developing AEs. In this
case report, the patient was 91 years old and had multiple
underlying diseases, and chemotherapy was not chosen to treat
the recurrent MCC. Regarding immunotherapy, PD-1 and
PD-L1 are immune checkpoint molecules that control tumor
growth. Immune checkpoint inhibitors (ICIs), such as avelumab
(anti-PD-L1 antibody), nivolumab (anti-PD-1 antibody), and
pembrolizumab (anti-PD-1 antibody), are used for the treatment
of MCC. Some clinical trials of therapeutic antibodies against
PD-1 or PD-L1 have showed high and durable response rates (2,
13, 14). The results of a multicenter, phase II trial of first-line use
of pembrolizumab in patients with unresectable advanced MCC
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FIGURE 2 | Histopathologic features. (A), (B), and (C) Hematoxylin–eosin staining, showing small, monomorphic, round-to-oval, low-differentiated cells with a
vesicular nucleus and scant cytoplasm with muscle infiltration (arrow). (D) Hematoxylin–eosin staining, showing necrosis (arrow). (E) CK20 (+). (F) SYN (+).
(G) CAM5.2 (+). (H) CD34 (+), blood vessels and tumor cells within them are indicated with arrows.
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FIGURE 3 | Histopathologic features. (A) CK (+). (B) Ki67 (80%+). (C) Vim (−). (D) LCA (−). (E) S100 (−). (F) CD99 (−). (G) DES (−). (H) CHGA (−).
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demonstrated an ORR of 56% and a DOR of 2.2−9.7 months
(NCT02267603) (13). An international, multicenter clinical trial
of first-line use of avelumab in metastatic MCC indicated an
ORR of 62.1% and a DOR of at least 3 months (93%) (14).

Angiogenesis is a necessary step in tumor growth and
metastasis. Among angiogenic factors, VEGF is the most potent.
There are three molecular subtypes of the VEGF receptor
(VEGFR), including VEGFR-1, VEGFR-2, and VEGFR-3. These
receptors are type II transmembrane proteins characterized by
tyrosine kinase (TK) activity (7). Among them, VEGFR-2 is the
principal subtype of VEGF-induced angiogenic signaling (7).
Several studies showed that VEGF and VEGFR-2 were
overexpressed in MCC (15–17), and the upregulation of VEGF
was associated with aggressive tumor behavior (15). Hence, VEGF
and VEGFR can be potential targets for targeted therapy and have
attracted increasing attention for the treatment of MCC. One
study showed the efficacy of an anti-VEGF antibody
(bevacizumab) in MCC in a mouse model (18), however, it has
not yet been studied in clinical trials. Tyrosine kinase inhibitors
(TKIs) are another potential choice, and their efficacy in other
malignancies is impressive. However, little is known about their
clinical benefit in MCC. To date, only one clinical trial of TKIs
(NCT02036476) has been registered (19); however, due to toxicity
and a lack of response, it was closed prematurely. In addition,
some case reports have demonstrated the efficiency of TKIs, such
as pazopanib and cabozantinib (20, 21). In this case report, we
report impressive tumor regression in a patient with recurrent
unresectable MCC during treatment with apatinib. Apatinib is a
new inhibitor of VEGFR-2 TK activity targeting the intracellular
ATP binding site of the receptor (22). The most frequent adverse
events of apatinib included hypertension, proteinuria, and hand–
foot syndrome, which were also observed in our patient. However,
they could be controlled clinically. Our patient had an impressive
response to apatinib, and he tolerated the treatment well with
controllable AEs.

In conclusion, apatinib had a favorable effect with great
durability in this patient, highlighting its potential utility in other
Frontiers in Oncology | www.frontiersin.org 6
MCC patients, especially those who cannot tolerate chemotherapy
and those who do not respond to immunotherapy. Further clinical
trials are needed to determine the efficacy and safety of apatinib in
MCC patients.
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FIGURE 4 | Time Course. Blue dots indicated passing months after the use of apatinib.
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