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Purpose: Desmoid fibromatosis (DF) is an aggressive fibroblastic neoplasm with a high
propensity for local recurrence. Although multiple therapeutic modalities seem effective for
DF, the standard systemic treatment for symptomatic and progressive DF remains contro-
versial. As targeted therapy, tyrosine kinase inhibitors have been recently reported to con-
tribute to the treatment of DF. Thus, the purpose of this study was to assess the efficacy and
safety of anlotinib, a novel multi-kinase angiogenesis inhibitor, in patients with DF.
Patients and Methods: We retrospectively collected the clinical medical records of
patients with extremity DF who received anlotinib between January 2019 and
January 2020 in our center. Anlotinib was started with a dose of 8 mg daily and adjusted
according to the drug-related toxicity. Tumor response was assessed by the Response
Evaluation Criteria in Solid Tumors 1.1 criteria. Progression-free survival (PFS) was identi-
fied as the primary endpoint and analyzed using the Kaplan—-Meier method.

Results: In total, 21 (6 male, 15 female) consecutive patients with DF were enrolled. The
median medication time was nine months (Q1, Q3: 7.5, 10.5). None of the patients achieved
a complete response, but eight (38.1%) patients achieved a partial response and ten patients
(47.6%) achieved disease stability. Three (14%) patients developed progressive disease and
the 3-, 6-, and 12-month PFS rates were 95.2%, 90.5%, and 84.0%, respectively. The disease
control rate was 86.0% (18/21) and the objective response rate was 38.1% (8/21). Moreover,
15/21 (71.4%) patients achieved a reduction in tumor size, accompanied with a decrease in
T2-weighted signal intensity on magnetic resonance imaging and clinical benefit.
Conclusion: Anlotinib was effective against DF with an acceptable safety profile, and
significantly slowed the disease progression. Further, multicenter studies with a longer
follow-up time are needed to characterize fully the clinical application of anlotinib in DF.
Keywords: desmoid fibromatosis, anlotinib, tyrosine kinase inhibitor, targeted therapy

Introduction

Desmoid fibromatosis (DF) is an intermediate fibroblastic neoplasm arising from
musculoaponeurotic tissues, characterized by infiltrative growth, but without
a propensity to metastasize." DF can be located at virtually any anatomical site;
the common sites of involvement are the abdominal wall, abdominal mesentery, and
extremities.” Among these anatomic locations, abdominal wall DFs have the most
indolent course.” In contrast, extremity DFs usually portend a higher risk of
recurrence and worse outcomes, and pose more difficulties in therapeutic decision-
making by surgeons.”
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The National Comprehensive Cancer Network guide-
lines (Version 2.2020) state that asymptomatic patients can
be managed appropriately by active surveillance, but for
symptomatic or progressive patients, surgical management
is still the primary treatment.>> The impact of surgical
margins on local control and risk of recurrence presently
remain controversial. A wide surgical excision does not
yield better local tumor control, and has a high local
recurrent rate of 20%- 80%, which may be associated
with significant morbidity and mortality.® Radiotherapy is
recommended in patients with positive surgical margins,
as well as in those with recurrent or unresectable
disease.”® The combination of surgery and adjuvant radio-
therapy has a lower local recurrent rate than surgical
resection alone.” However, clinicians must be concerned
of the severe side effects of radiation, including wound
complications, secondary malignancy, and growth restric-
tion in young patients.

Systemic therapy is usually considered for symptomatic
or progressive disease not amenable to surgery or radiother-
apy, including antiestrogenic agents (tamoxifen, toremifene)
combined with non-steroidal anti-inflammatory drugs (cele-
coxib, sulindac), and cytotoxic chemotherapy (doxorubicin,
methotrexate and vinblastine).'®!" However, antiestrogenic
treatments show low response rates, and no clear relationship
with therapeutic effectiveness has been demonstrated.'? The
combination of doxorubicin, methotrexate, and vinorelbine
or vinblastine is associated with prolonged stable disease in
patients with unresectable tumors. However, the results
among different studies are variable.'*'> At the same time,
continuing chemotherapy with doxorubicin may cause
cumulative cardiotoxicity and potential damage to fertility
in young females of childbearing ages, who comprise the
dominant population of DF.'®!7

As a new nonchemotherapeutic systemic treatment,
tyrosine kinase inhibitors, including imatinib, sorafenib,
and pazopanib, have been evaluated in patients with unre-
sectable, progressive, or recurrent DF, with some promis-
ing clinical results."® ' Anlotinib is a novel tyrosine
kinase inhibitor that selectively competes with vascular
endothelial growth factor receptor (VEGFR)-2, =3, with
a half-maximal inhibitory concentration of 0.2 nmol/L
in vitro, which synchronously inhibits the activities of
VEGFR-1, platelet-derived growth factor receptor
(PDGFR-B), and hepatocyte factor receptor (c-KIT).*
Pharmacokinetic assessment has revealed that anlotinib
obtains its maximum plasma concentration at 7.543
hours after dosing, and then is eliminated slowly, with

a half-life of 100+£36 hours. Anlotinib has exhibited
encouraging antitumor effects and acceptable toxicity in
advanced lung cancer and soft tissue sarcoma.”” >> This
drug was approved by the Chinese Food and Drug
Administration (CFDA) for the treatment of advanced
non-small-cell lung cancer in 2018. However, the role of
anlotinib in DF remains unknown,; therefore, we retrospec-
tively assessed the efficacy and safety of anlotinib in
patients with DF treated in our center.

Patients and Methods

Patient Selection and Ethical Clearance
We retrospectively reviewed the clinical medical records
of patients with DF who were treated with anlotinib
between January 2019 and January 2020 in the
Department of Orthopedics at West China Hospital. The
inclusion criteria were as follows: (1) pathologically con-
firmed DF; (2) tumor located in the upper or lower extre-
mity, including the shoulder girdle and buttock; (3) patient
had progressive or symptomatic disease; and (4) patient
had recurrent or primary disease that was unresectable for
surgery or declined radiotherapy, chemotherapy, or sur-
gery. Progressive disease was defined as an increase in
the maximum unidimensional measurement of the lesions
by more than 10% on magnetic resonance imaging (MRI)
within three months. Unresectable disease was defined as
follows: extensive resection of a primary or recurrent
tumor was not deemed feasible due to the size or location
of the lesions, or would be unacceptably morbid after
extensive excision. The following patient and disease char-
acteristics were collected: age, sex, presentation status
(primary or recurrent), tumor size, tumor location, pre-
vious therapeutic history, date of initial anlotinib treat-
ment, reason for treatment discontinuation, dose and
toxicity of anlotinib, time to progression, date of death if
available. All patients provided informed consent for anlo-
tinib treatment. This study was performed according to the
principles embodied in the Declaration of Helsinki and the
Institutional Review Board of Sichuan University West
China Hospital.

Treatment and Evaluation

All patients received anlotinib at a starting dose of 8§ mg
once daily; the 2-week on/1-week off and treatment cycle
lasted three weeks. Dose reduction (to 6 mg) was allowed if
the patient showed intolerable or uncontrolled drug-related
toxicity. Treatment warranted a temporary interruption if
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excessive toxicity could not be adequately controlled by
dose reduction and symptomatic treatment. The dose was
increased to 10 mg once the patient had progression accord-
ing to Response Evaluation Criteria in Solid Tumors
(RECIST) 1.1.%°If a patient could not achieve stabilization
or experienced uncontrolled side effects in the subsequent
two-cycle treatment with 10 mg, then the patient was
excluded from anlotinib treatment.

The
a physical examination, routine blood test, and imaging

pretreatment baseline evaluation included
examination of the measurable lesions. Treatment efficacy
was assessed by MRI after two treatment cycles, or more
frequently in patients with substantial progression or dis-
continuous treatment. Follow-up visits were mainly con-
ducted at an outpatient clinic. Tumor response was defined
as a complete response (CR), partial response (PR), stable
disease (SD), or progressive disease (PD) according to
RECIST criteria 1.1.%°

was the endpoint and identified as the time from the start

Progression-free survival (PFS)

of anlotinib administration until disease progression,
death, or the last follow-up. The objective response rate
(ORR) was defined as the proportion of patients with CR
and PR. Disease control rate (DCR) was defined as the
proportion of patients without disease progression on
record. Drug-related adverse effects were classified and
graded according to the National Cancer Institute
Common Terminology Criteria for Adverse Events (ver-
sion 4.0).

Clinical benefit was mainly based on the assessment of
pain relief and changes in physical examination findings
(adjacent joint range of motion). The level of pain was
subjectively reported by patients and quantitated with the
use of a visual analog scale (VAS) score at the first visit.
These evaluations were carried out prospectively during
routine clinical
identified.

Change in the tumor T2-weighted signal on MRI was

follow-up, and then retrospectively

objectively assessed using the modified Choi technique

described by Stacchiotti et al*’

that the radiologist selected
the greatest cross-sectional diameter of lesions and drew
the largest possible circular region of interest within the
tumor. A second region of interest was drawn on the
adjacent normal skeletal muscle and then the ratio between
tumor and muscle was calculated. These measurements
were repeated at the same location of the tumor on sub-
sequent follow-up examinations. The cut-off date for the
statistical analysis of clinical outcomes was April 30,

2020. PFS was estimated according to the Kaplan—-Meier

method. P-values <0.05 were considered significant (two-
sided). Statistical analysis was performed using SPSS ver-
sion 22 (IBM Corporation, Armonk, NY, USA) and
GraphPad Prism (version 8).

Results

Patients’ Characteristics

From January 2019 and January 2020, 21 (6 male, 15
female) consecutive patients with extremity DF were
enrolled. All pathologic diagnoses were confirmed by an
experienced pathologist at West China Hospital. The
demographics and clinical baseline characteristics are
summarized in Table 1. The median age was 27 (range
16-82) years, with a female to male ratio of 2.5. The
primary anatomical location of the DF was as follows:
upper arm (n=6, 28.6%), gluteal region (n=4, 19.0%),
scapular region (n=2, 9.5%), popliteal region (n=2,

Drug Design, Development and Therapy 2020:14

Table | Patient Demographics and Clinical Baseline
Characteristics
Characteristics Patients (%)
Age Median 27
Range 16-82
Gender Female 15 (71.4%)
Male 6 (28.6%)
Tumor location Upper arm 6 (28.6%)
Gluteal region 4 (19.0%)
Scapular region 2 (9.5%)
Popliteal region 2 (9.5%)
Hand 2 (9.5%)
Thigh 2 (9.5%)
Foot 1 (4.8%)
Forearm 1 (4.8%)
Axillary region | (4.8%)
Resectable Untreated 3 (14.3%)
lesions Recurrent 4 (19.0%)
Unresectable Untreated 5 (23.8%)
lesions Recurrent 9 (42.9%)
Surgery history None 8 (38.1%)
Recurrence following surgery | 7 (33.3%)
Recurrence after two or 6 (28.6%)
more surgery
Radiotherapy Yes 3 (14.3%)
history No 18 (85.7%)
Chemotherapy Yes 6 (28.6%)
history No 15 (71.4%)
submit your manuscript 3943
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9.5%), hand (n=2, 9.5%), thigh (n=2, 9.5%), foot (n=1,
4.8%), axillary 4.8%),
(n=1, 4.8%).

Our patient cohort had been heavily pretreated, with the

region (n=I, and forearm

exception of eight patients (38.1%) who did not receive any
systemic or surgical therapy before treatment. Seven patients
(33.3%) were locally recurrent following surgery, and six
patients (28.6%) were re-recurrent following two or more
surgical procedures, with a median number of prior surgeries
of 3 (range, 2-7). Five untreated patients (23.8%) and nine
recurrent patients (42.9%) were identified as having unre-
sectable diseases involving the vital neurovascular structures
or without acceptable morbidity after resection. Three
untreated patients (14.3%) and four recurrent patients
(19%) were identified as having resectable diseases, but
refused surgery. Additionally, nine patients had received
other nonsurgical treatments, including radiotherapy in
three patients (14.3%) and chemotherapy in six patients
(28.6%). The most commonly used chemotherapy agents
were doxorubicin, methotrexate, and vinblastine.

Treatment Outcomes
The clinical features of anlotinib therapy in this study are
detailed in Table 2. All patients were followed up for

median time of 11 months (Q1, Q3: 9.5, 12.5), and no
patient died of the disease. In all 21 patients, the initial
anlotinib dose of 8 mg daily was administered, but two
patients (9.5%) had to reduce the dose due to intolerable
drug-related toxicity. None of the patients achieved CR.
However, eight (38.1%) patients had PR. Ten patients had
SD at least lasting more than six months, yielding an overall
DCR of 86% (18/21) and ORR of 38.1% (8/21) for DF.
Three patients (14%) developed PD and the 3-, 6-, and
12-month PFS rates were 95.2%, 90.5%, and 84.0%,
respectively. However, the median PFS had not yet been
reached by the time of analysis. Of these three patients, two
patients with re-recurrent DF following two more surgeries
had progression after anlotinib therapy with a dose of 8 mg
and received two cycles of additional treatment. When this
treatment did not show a potential to stabilize tumor growth,
they subsequently underwent amputation surgery due to
treatment failure. One patient with untreated DF had disease
progression after eight months of anlotinib therapy, but she
refused to receive additional treatment with a high dose or
alternative therapy, and ultimately chose amputation
surgery.

The tumor size in 15 patients (71.4%) was reduced
after anlotinib therapy. The median tumor shrinkage in all

Table 2 Clinical Characteristics of Patient with DF Treated with Anlotinib

Patients | Age | Gender | Tumor Number of Initial | Medication | Tumor Size T2-Weighted RECIST PFS
Location Surgery Dose | Time (M) Change MRI 1.1 ™M)
Change Response
| 21 Female Upper arm | 8mg 13 —64% —58% PR NA
2 29 Female Gluteal region 3 8mg 14 8% —10% SD NA
3 82 Female Thigh 0 8mg 37% 5% PD 8
4 26 Female Popliteal region | 2 8mg 9 -23% -37% SD NA
5 25 Female Hand | 8mg 10 —45% —62% PR NA
6 30 Female Forearm 0 8mg 9 —28% -32% SD NA
7 23 Female Gluteal region | 8mg 9 —50% -70% PR NA
8 40 Female Gluteal region | 8mg 13 —14% —64% SD NA
9 36 Female Upper arm 0 8mg I —56% —55% PR NA
10 21 Female Hand 0 8mg 9 —20% —27% SD NA
I 72 Female Upper arm 0 8mg 9 -19% —56% SD NA
12 21 Female Popliteal region | 8mg 8 —22% —60% SD NA
13 27 Female Upper arm 0 8mg 8 —78% —84% PR NA
14 28 Female Upper arm | 8mg 9 —61% —70% PR NA
15 55 male Thigh 3 8mg 7 29% 10% PD 5
16 24 male Gluteal region 7 8mg 8 6% —13% SD NA
17 27 male Scapular region | 8mg 8 —78% —62% PR NA
18 16 male Foot 4 8mg 6 35% 5% PD 4
19 40 male Scapular region 0 8mg 6 5% —8% SD NA
20 23 Female Upper arm 2 8mg 6 —40% —80% PR NA
21 38 Female Axillary region 0 8mg 7 -25% —64% SD NA

Abbreviations: PR, partial response; SD, stable disease; PD, progressive disease; PFS, progression-free survival; NA, not achieved.
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Change from baseline (%)

Progressive disease
Stable disease
Partial response

Figure | The tumor changes from baseline in patients with DF treated with anlotinib.

PR patients was 59.0% (Ql, Q3: 46.2%, 74.5%), and
seven SD patients obtained tumor reduction, with
a median tumor shrinkage of 20.0% (Q1, Q3: 16.0%,
23.0%) (Figure 1). A 27-year-old patient with progressive
DF and eight months of treatment experience presented
with a typical therapeutic course, which is shown in
Figure 2. Intriguingly, a signal decrease in the lesions
on T2-weighted MRI was observed in all patients with
tumor reduction. A significant decrease in the signal
value was observed in all patients with PR, and the
mean relative decrease was 67.6%. Seven patients with
SD showed a reduction in the signal value, with a mean
relative decrease of 44.4%. There was no statistical dif-
ference between patients with PR and SD (p= 0.075).
Three patients with PD showed an increase in the signal
value, with a median relative increase of 7%. When
dichotomized to patients with PR/SD vs patients with
PD, statistically significant

these differences were

(p<0.05). At the same time, all patients with tumor
reduction described a clinical benefit from treatment in
terms of pain palliation and improved mobility of the
adjacent joint. All patients with PR or SD subjectively
reported pain relief after treatment. The mean pretreated
VAS score was 5 and the mean postoperative VAS score
was 2. A significant improvement in the VAS score was
observed after anlotinib treatment. Additionally, elbow
mobility was improved in six patients with PR/SD, meta-
carpophalangeal joint mobility was improved in two
patients with PR/SD, hip mobility was improved in
two patients with PR/SD, knee mobility was improved
in two patients with SD, shoulder mobility was improved
in two patients with PR/SD, and wrist mobility was
improved in one patient with SD (Table 3). Due to the
diversity of the joints with mobility improvement, we did
not perform a further statistical analysis of the improve-

ment in a single joint.
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Figure 2 A 27-year-old patient with the partial disease after eight months of anlotinib treatment.

Safety and Toxicity

The median duration of medication was nine months (Q1, Q3:
7.5, 10). The drug-related toxicities encountered during the
study are shown in Table 4. The majority of adverse events
comprised hand-foot skin syndrome (n=8, 38.1%), skin hypo-
pigmentation (n=8, 38.1%), paramenia (n=7, 33.3%), nausea
(n=5, 23.8%), and diarthea (n=5, 23.8%). These adverse
events were generally mild (grades 1-2) and well controlled
with the support of symptomatic treatment. The grade-3
adverse events comprised hand-foot skin syndrome (n=1,
4.7%) and vomiting (n=1, 4.7%), which were remitted by
dose adjustments. No grade-4 adverse events or drug-related
death occurred. Of note, paramenia occurred in seven patients,
accounting for 47% of the female patients, which was con-
sidered as a tolerable side effect by the patients.

Discussion
The present retrospective study was the first to describe
the efficacy and safety of anlotinib in the management of
extremity DFs. At the same time, we also provided evi-
dence suggesting that DF could obtain favorable disease
control under antiangiogenic therapy.

Anti-angiogenesis, as one of the systemic therapies,
has been regarded an important part of DF treatment,
particularly for cases with unresectable, progressive, or

recurrent lesions. Imatinib was the first agent employed
against aggressive DF, which has shown a high rate of
stabilization (60-80%) despite rather low response rates
(6-19%), with a mild to moderate toxicity profile.”*>° In
a retrospective study involving eight patients, three
patients obtained PR and durable disease stabilization
was obtained in five patients after pazopanib administra-
tion, with a median PFS of 13.5 (range, 5-36) months."’
A retrospective, non-randomized study revealed that the
use of sorafenib resulted in PR in 25% of patients and
disease stabilization in 70% of patients.® Recently, in
a randomized, double-blind, phase mr trial, sorafenib
resulted in an ORR of 33%, and the best response was
CR; of note, 20% of the patients with placebo had sponta-
neous disease regression, rendering it challenging to eval-
uate the actual validity of tyrosine kinase inhibitor use in
the treatment of DF.?' However, a larger proportion of the
patients in the placebo group than in sorafenib group
suffered disease progression (63% vs 12%). Additionally,
the one-year and two-year PFS in patients with sorafenib
administration was 89% and 81%, respectively, which was
substantially better than that in the placebo group.?' In the
present study, the one-year PFS rate in patients with extre-
mity DF was 84.0%, which is similar to that for
sorafenib.>! We speculate that the improvement in PFS
attributed to both sorafenib and anlotinib is related to
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Table 3 Changes of Joint Mobility and Pain Level of Patient with DF After Anlotinib Treatment
Patients | Tumor Site Involved RECIST Pre/Post- Pre/Post-Treated Range of Motion (°)
Joint 1.1 Treated i i i i
Flexion | Extension | Abduction | Adduction | External Internal
Response | Pain Level . i
Rotation | Rotation
(VAS)

| Upper arm Elbow PR 42 90/120 0/0 NA NA NA NA
2 Gluteal region Hip SD 5/3 60/60 5/0 30/20 20/20 30/30 40/40
3 Thigh Hip PD 5/4 I5/NA 0/NA 20/NA 5/NA 40/NA 40/NA
4 Popliteal region | Knee SD 5/3 50/90 20/15 NA NA 30/30 10/10
5 Hand MCP joint | PR 6/1 30/70 5/30 NA NA NA NA
6 Forearm Werist SD 6/2 20/50 10/30 NA NA 25/50* 40/60°
7 Gluteal region Hip PR 5/3 60/90 0/10 15/20 1020 30/40 30/40
8 Gluteal region Hip SD 6/1 90/130 10/20 10/30 20/20 40/40 40/40
9 Upper arm Elbow PR 7/1 60/110 10/0 NA NA NA NA
10 Hand MCP joint | SD 4/3 40/60 10/20 NA NA NA NA
I Upper arm Elbow SD 3/0 80/120 20/5 NA NA NA NA
12 Popliteal region | Knee SD 6/2 90/130 10/0 NA NA 30/30 10/10
13 Upper arm Elbow PR 3/0 110/130 | 10/5 NA NA NA NA
14 Upper arm Elbow PR 7/1 60/130 5/0 NA NA NA NA
15 Thigh Knee PD 4/3 60/NA 10/NA NA NA 30/NA 10/NA
16 Gluteal region Hip SD 31 100/100 | 10/10 10/10 20/20 40/40 40/40
17 Scapular region | Shoulder PR 6/2 50/90 20/40 30/60 10/40 40/60 50/70
18 Foot MTP joint | PD 5/6 20/NA I5/NA NA NA NA NA
19 Scapular region | Shoulder SD 6/3 70/70 10/10 20/20 20/20 30/30 70/70
20 Upper arm Elbow PR 5/1 90/110 30/10 NA NA NA NA
21 Axillary region Shoulder SD 42 90/90 30/40 40/50 30/30 10/20 30/40

Notes: *Means range of pronation. "Means range of supination.

Abbreviations: NA, not achieved, MCP, metacarpophalangeal; MTP, metatarsophalangeal.

multi-target nature of these tyrosine kinase inhibitors for
VEGFR, PDGFR-B, c¢-KIT, leading to the inhibition of
tumor angiogenesis and tumor cell proliferation.*'-**
Given that DF is a locally infiltrative neoplasm without
metastatic potential, the main aim of treatment is to relieve
symptoms and improve the quality of life. To balance the
efficacy of drug use against long-term drug-related side
effects, we chose a treatment protocol with a starting dose
of anlotinib (8 mg daily) that was lower than the dose used in
other types of soft tissue sarcomas.”> Regarding safety, the
drug-related toxicity of anlotinib observed in the present
study was consistent with that described in previous studies
of anlotinib in patients with refractory metastatic soft-tissue
sarcoma.”>** Most adverse events were mild to moderate,
and were well controlled by palliative treatment. There were
no grade-4 adverse events in the present study, although two
patients (9.5%) suffered grade-3 adverse events, comprising
hand-foot skin syndrome and vomiting. Ultimately, these two
patients received a dose reduction, without discontinuing
anlotinib treatment, and none of the patients dropped out
because of uncontrolled adverse events. In contrast, 20% to
45% of patients discontinued the treatment of sorafenib or

imatinib because of drug-related toxicities.?*** Furthermore,
12.5% of patients interrupted pazopanib for uncontrollable
grade-3 hypertension.'” In a previous report, the grade-4
events associated with sorafenib included thrombocytopenia
and anemia, and one patient died from disease-related bowel
perforation.”’ The overall toxicity of anlotinib was relatively
well tolerated in patients with DF, in comparison to sorafe-
nib, imatinib, pazopanib.

Currently, an accurate evaluation of the treatment
response to systematic therapy for DF is in evolution.
Due to its unique histological components, the collageni-
zation of DF usually indicates maturation and biological
quiescence, presenting a low T2-weighted signal on
MRI.*® Teixeira et al reported that a lower T2-weighted
signal intensity in lesions than in the adjacent muscle
showed a general tendency for stability or regression,
whereas a progressive tendency was observed in patients
with a T2-weighted signal intensity higher in lesions than
in muscle.’® Sheth et al reported that a decrease in T2
hyperintensity was observed after systematic therapy
(including cytotoxic chemotherapy, targeted therapy) in
about 54% of patients with PR/SD, but not in patients

Drug Design, Development and Therapy 2020:14
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Table 4 Adverse Events of Patients with DF During Anlotinib
Treatment

Adverse Event Total, Gradel | Grade2 | Grade3-4
n (%)

Hand foot skin 8 (38.1%) 2 5 |
syndrome

Skin hypopigmentation 8 (38.1%) 6 2 0
Paramenia 7 (33.3%) 5 2 0
Nausea 5 (23.8%) 3 2 0
Diarrhea 5 (23.8%) 3 2 0
Local pain 4 (19.0%) 3 | 0
Oral ulcers 4 (19.0%) 4 0 0
Epistaxis 4 (19.0%) 3 | 0
Hair hypopigmentation 4 (19.0%) 4 0 0
Insomnia 3 (14.1%) 2 [ 0
Hypertension 3 (14.3%) 3 0 0
Vomiting 2 (9.5%) 0 [ |
Rash 2 (9.5%) 2 0 0
Pharyngalgia 2 (9.5%) 2 0 0
Gingival bleeding 2 (9.5%) 2 0 0
Fatigue 2 (9.5%) | [ 0
Anorexia | (4.7%) | 0 0

with PD.?’” Seven patients in the present study had minor
tumor reduction (11.2-29.0%), but showed a decrease in
hyperintensity on T2-weighted MRI, indicating a portion
of patients may benefit from anlotinib treatment.
Moreover, we observed that the joint range of motion in
seven patients with SD had been improved, even though
no striking decreases were seen in the tumor size. These
patients also synchronously described a subjective dimin-
ishment in pain lasting months after anlotinib treatment.
Therefore, merely measuring the tumor size seems insuffi-
cient to evaluate the treatment response in DF, and the
size-based RECIST 1.1 criteria may not be adequately
sensitive to assess treatment efficacy in DF. Data from
the present study suggest that MRI imaging changes and
physical examination findings should be incorporated in
further assessments of the treatment response to targeted
therapy.

Additionally, we acknowledge several limitations of the
present study. As a retrospective study, not all possible clin-
ical data could be reliably retrieved from the records, which
might be prone to recall bias. Meanwhile, the medication
duration in the present study was not long enough to observe
some subsequent results, and the appropriate duration of
anlotinib treatment remains unknown. The present study did
not enroll patients with abdominal wall, intraabdominal, or

trunk lesions; further studies with more comprehensive

samples are necessary to determine fully the clinical efficacy
and safety of anlotinib in patients with DF. Finally, the
mechanism of action of anlotinib in DF is not known, and
the present study was limited to clinical evaluations, without
a relevant molecular mechanism investigation, such as cate-
nin beta-1 (CTNNBI) or the adenomatous polyposis coli
(APC) mutation status, reflecting activation of Wnt/B-
catenin pathway.

Conclusion

In summary, the present study provides the first evidence of
the activity and safety of anlotinib in patients with extremity
DF. Although the evidence level of the present study may be
preliminary, patients treated with anlotinib indeed had
a significant improvement in PFS. Additionally, anlotinib-
induced toxicities were well tolerated for most patients with
DF. Certainly, further long-term randomized controlled trials
with larger sample sizes are needed to characterize fully the
clinical application of anlotinib in DF.
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