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Abstract: Malignant fibrous histiocytoma (MFH) is the most common soft-tissue sarcoma in
late adult life. Unfortunately, advanced MFH has a poor prognosis due to a lack of effective
drugs. We present here a case of advanced MFH with partial response to apatinib, a new
potent oral small-molecule tyrosine kinase inhibitor targeting the intracellular domain of
vascular endothelial growth factor receptor 2 (VEGFR-2). To the best of our knowledge,
this is the first case report using apatinib for MFH. Quantitative polymerase chain reaction
analysis revealed high expression of VEGFR-2 mRNA, suggesting that apatinib leads to
clinical response by inhibiting VEGFR-2 tyrosine kinase activity and the crucial role of
VEGFR-2 for MFH. Apatinib could be a new option for the treatment of MFH. Further
studies are needed to optimize the treatment.
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Introduction

Malignant fibrous histiocytoma (MFH), originated from mesenchymal cells, is the
most common soft-tissue sarcoma (STS) in late adult life. It frequently occurs in deep
soft tissues of the extremities (70%).!

Standard treatment guidelines for MFH do not exist currently. Surgical management
remains the main treatment. Unfortunately, approximately 40% of patients will develop
local recurrences or distant metastases.> The 5-year survival rate is 10%—-30% if MFH
is only treated locally.® Radiotherapy and chemotherapy in adjuvant settings has only
limited effectiveness.* For advanced MFH, the prognosis of MFH remains very poor,
even with combined, multimodal therapy. There is an urgent need for novel effective
agents.

Apatinib (Hengrui Pharmaceutical Co., Ltd, Shanghai, People’s Republic of China)
is anovel oral small-molecule tyrosine kinase inhibitor (TKI) targeting the intracellular
domain of vascular endothelial growth factor receptor-2 (VEGFR-2). It has shown a
survival benefit in gastric cancer in a Phase III trial and non-small-cell lung cancer in
a Phase II trial and is currently being studied in multiple tumor types. Because of low
side effects and improved outcomes, apatinib has demonstrated a substantial potential
to be a new therapeutic option in a variety of tumor types.’

We here report a case of MFH on the right forearm with partial response (PR) to
apatinib. To the best of our knowledge, this is the first case of MFH that responded
to apatinib.
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Figure | Hematoxylin and eosin staining of a tumor section (x200).

Case report

In May 2013, a 78-year-old male came to our hospital with
an irregular soft-tissue mass on the right forearm over 1 year,
with an area of approximately 6.0 cm x5.0 cm.

The biopsy from the lesions was taken, and histopatho-
logic examination revealed MFH. The presence of distal
metastases was ruled out by chest and abdominal computed
tomography (CT) at that time. However, the patients did not
receive surgical excision until December 23, 2013, for per-
sonal reasons. The mass was found between skin and fascia
at operation, with a volume of 5 cm x4 cm X3 cm. How-
ever, complete resection was not achieved because of nerve
infiltration. The postoperative pathology revealed positive
surgical margins on the edge of the skin and the basal layer
of epithelium. Pathology diagnosis confirmed MFH (mostly
myxofibrosarcoma, some pleomorphic forms; Figure 1) with

immunophenotype: Vimentim(3+), AAT(2+), AE1/AE3(-),
CD34(3+), SMA(-), Bel2(1), S100(-), Desmin(—), LCA(-),
ALK(-), CD30(-), B-catenin(+), CD68(+).

The patient was then referred to a radiation oncologist
to receive a total of 60 Gy of intensity modulation radiated
therapy.

One year after the operation, chest CT (December 10,
2014) revealed multiple lung nodules, considering the
possibility of metastases. Whole-body positron emission
tomography (PET)/CT further confirmed multiple lung metas-
tases with increased glucose metabolism without local recur-
rence and metastases in other parts of the body. The patient
refused to receive cytotoxic chemotherapy, instead opting for
some traditional Chinese medicine because of old age and
poor performance status (PS). One month later (November
10, 2014), chest CT revealed increased metastases.

Quantitative polymerase chain reaction of VEGFR-2
mRNA and gene sequencing of EGFR and KRAS were
then performed, and the results revealed high expression of
VEGFR-2 mRNA, wild-type EGFR, and wild-type KRAS.

By December 19, 2014, the patient had symptoms of
intermittent expectoration and hemoptysis. Chest CT revealed
an increased metastasis in the upper lobe of right lung and
a significantly increased mass of approximately 9.3 cm in
diameter at the lower right parahilar (Figure 2A and B).

After the patient provided written, informed consent,
apatinib was then administered with a dose of 500 mg/d on
December 28, 2014. Following 2 months of targeted therapy,
symptoms of expectoration reduced significantly and no

Figure 2 Chest CT images showing metastases before (A and B) and after treatment with apatinib (C, D and E, F, respectively).

Note: The arrows and arrowheads indicate the pulmonary metastases.
Abbreviation: CT, computed tomography.
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Figure 3 Main toxicities during apatinib treatment.

Notes: (A) Elevated alanine transaminase. (B) Elevated aspartate amino transferase.

hemoptysis appeared. Lung metastases were significantly
reduced in size with some porosis, which was considered to
be a PR (Figure 2C, D and E, F, respectively).

The toxicities the patient experienced were mainly non-
hematological toxicities, including skin rash, short-lived
elevated alanine transaminase (Figure 3A), and aspartate
amino transferase (Figure 3B; grade 2; according to Common
Terminology Criteria for Adverse Events v.4.03). No severe
toxicities (grades 3—4) and other treatment-related adverse
events were reported and detected.

The patient continued to use apatinib as maintenance
therapy. A progression-free survival time of more than
6 months has been achieved and the patient is now still
undergoing the apatinib treatment without major toxic
effects.

Discussion
MFH is the commonest STS. It usually occurs in late adult-
hood with a slight predominance in males.®

There are no standard treatment guidelines for MFH.
Successful en-bloc resection of the tumor is the principal
treatment and is the most important prognostic factor.” The
role of adjuvant chemotherapy and radiation is limited and
controversial. Even with en bloc resection (better results than
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debulking surgery in terms of survival),® many patients suf-
fered from metastases to lungs, bone, liver, and skin.’

In the advanced stage, the standard treatment is
chemotherapy. Regimens are primarily based on doxorubicin
and ifosfamide as first-line treatment, either alone or in
combination. Approximately 30% of patients treated with
doxorubicin-based therapy or ifosfamide-based therapy
achieve an objective response.!® The combination of the two
drugs could offer a response rate of approximately 30%—59%
in patients with STS.!' In a single institution study of 33
patients with STS, approximately 60% of patients treated
with dose-intense doxorubicin and ifosfamide achieved an
objective response, but 31%—56% of patients suffered from
febrile neutropenia.'? However, doxorubicin in combination
with ifosfamide did not improve 1-year survival.'

Other chemotherapy options in STS include either
gemcitabine monotherapy or docetaxel and gemcitabine
combination therapy.'*'5 The activity of docetaxel mono-
therapy is quite limited. In a randomized Phase II study
of docetaxel versus doxorubicin in first- and second-line
chemotherapy for locally advanced or metastatic STS in
Europe, no responses (0%) were seen in the docetaxel
therapy arm, compared to the response rate of 30% in
doxorubicin therapy arm.'* Response rates of gemcitabine
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monotherapy in patients with advanced STS were reported
to be 3%-20.5%, with median time to progression 1.5-13
months and median overall survival 6-15 months.!*"18
Although with limited efficacy, docetaxel may have a
synergistic action with gemcitabine when given before
gemcitabine. In an open-label Phase II clinical trial with
metastatic STS, the overall objective response rates were
16% (gemcitabine-docetaxel) and 8% (gemcitabine), with
a response rate of 25% with gemcitabine and 36% with the
combination for MFH, indicating that MFH is sensitive
to both gemcitabine and the gemcitabine plus docetaxel
combination.' However, combination of gemcitabine with
docetaxel is potentially associated with significant toxicity.
More than 50% of patients receiving the combination of
gemcitabine and docetaxel discontinued treatment within
6 months, despite dose reductions.?

Considering that the prevalence of MFH is highest in late
adulthood, and that the toxicities of combined chemotherapy
often leads to treatment cessation, MFH requires novel, effec-
tive, and safer treatment options, especially for the aged.

The advances in understanding the molecular mechanisms
of malignancies have led to the development of targeted treat-
ment options. Targeted TKIs represent a major treatment of
choice. Several potential TKIs have been reported to be effec-
tive in the treatment of MFH, including sunitinib, sorafenib,
and pazopanib.?' > Moreover, preclinical data evidenced that
imatinib could reduce tumor growth of MFH that express
PDGFRs and c-Kit.?* However, no case has been reported
for apatinib in the treatment of MFH.

Apatinib is a novel oral small-molecule protein tyrosine
kinase (RTK) inhibitor that selectively targets VEGFR-2,
the primary VEGF family receptor driving angiogenesis.?’
VEGFR-2 binds all VEGF-A isoforms, VEGF-C and VEGF-D.
The binding of VEGF-A to VEGFR-2 could induce a cascade
of different signaling pathways such as PLC-y-Raf kinase-
MEK-MAP kinase and PI3K-AKT pathways, eventually
causing cellular proliferation and endothelial-cell survival.
A number of clinical trials have confirmed the efficacy of
blockage of VEGFR-2 to be a promising strategy for inhibiting
angiogenesis.”® Apatinib has shown a survival benefit in gastric
cancer in a Phase 11 trial and in a non-small-cell lung cancer in
a Phase II trial in China, with a manageable toxicity profile.’

In the Phase I study of apatinib, dose escalation was
conducted in patients aged between 18 and 70 years.
Hypertension and hand—foot syndrome were the two dose-
limiting toxicities noted at dose level of 1,000 mg. Maximum
tolerated dose was determined to be 850 mg once daily. The
recommended dose of 750 mg once daily was well tolerated.

The most frequently observed drug-related adverse events
were hypertension (69.5%), proteinuria (47.8%), and hand—
foot syndrome (45.6%).%

In this case, the patient with MFH did not receive en bloc
resection because of nerve infiltration. Although radiotherapy
was performed, multiple lung metastases developed 1 year
after the surgery. Because of old age and poor PS, the
patient refused to accept any toxic chemotherapy, and
apatinib monotherapy was then used to control the disease
successfully with a PR.

Gene expression analysis revealed high expression of
VEGFR-2 mRNA, suggesting that apatinib led to clinical
response by inhibiting VEGFR-2 tyrosine kinase activity and
the crucial role of VEGFR-2 for MFH. The administration of
apatinib resulted in well-tolerated toxic profiles.

Conclusion
In conclusion, apatinib may provide an additional option
for the treatment of MFH especially for the aged and
patient with poor PS. Nevertheless, further large-scale
prospective studies are required to improve the treatment
of angiosarcoma.
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