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Objective: Anlotinib is an oral novel multi-target tyrosine kinase inhibitor targeting vascular
endothelial growth factor receptor, fibroblast growth factor receptor, platelet-derived growth
factor receptor, and stem cell factor receptor (c-Kit). The aim of this study was to evaluate the
efficacy and safety of anlotinib treatment in advanced lung cancer in the real world.
Methods: We evaluated the efficacy and toxicity of apatinib in patients with previously
treated advanced lung cancer from 2018 to 2019 in Zhejiang Cancer Hospital. Survival
analysis was performed by the Kaplan—-Meier method.

Results: Fifty-eight patients were included in the present study. Thirty-one of these patients
received anlotinib treatment as a third line and 27 patients received further therapy. All 58
patients had therapeutic evaluation and 46 patients acquired progression-free survival eva-
luation. Ten patients achieved partial response (PR), and 36 achieved stable disease (SD),
representing a response rate of 17.2% and a disease control rate of 77.6%. Median progres-
sion-free survival was 3.3 months (95% CI 1.595-5.071). The toxicities associated with
anlotinib were generally acceptable with a total grade 3/4 toxicity of 5.2%. The toxicities of
anlotinib were generally tolerated and the common toxicities were hand—foot syndrome and
hypertension.

Conclusion: In the third-line or more-line treatment of advanced lung cancer, anlotinib
appears to have some activity when utilized as a salvage treatment. Adverse reactions are
controllable.
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Introduction

Lung cancer is one of the leading causes of cancer-related death worldwide.! For
patients with advanced non-small cell lung cancer (NSCLC), targeted therapy,
immunotherapy, and chemotherapy can prolong survival time and are recommended
as standard treatment in advanced NSCLC.>™ However, there is difficult to choose
therapeutic regimen in patients who failed second-line or third-line treatment. Many
patients receive mono-chemotherapy in practice. Some patients cannot tolerate
chemotherapy. According to the available reports, for the EGFR unselected or
EGFR wild-type patients, erlotinib as third-line treatment has been considered.’
There is still a lack of treatment. Therefore, new therapies are clearly needed.
Nowadays, antiangiogenic drugs may be alternative drugs.

Antiangiogenic drugs show some efficacy in the treatment of advanced lung
cancer.® Bevacizumab as an anti—vascular endothelial growth factor (anti-VEGF)
humanized monoclonal antibody prevents VEGF ligand-receptor binding has been
shown to significantly improve efficacy and overall survival (OS) in advanced
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NSCLC.” In addition, apatinib, an oral VEGFR inhibitor,
has potential as a therapeutic agent for lung cancer.®’
Anlotinib is a novel oral multi-target tyrosine kinase inhi-
bitor that inhibits vascular endothelial growth factor recep-
tor (VEGFR) type 2 and 3, fibroblast growth factor
receptor (FGFR) 1-4, platelet-derived growth factor recep-
tor (PDGFR) a and B, stem cell factor receptor (c-Kit), and
Ret.'"® A phase I study has reported that anlotinib was
generally well tolerated at a daily oral dose of 12 mg or
lower in patients with advanced refractory solid tumors. '’
Then, in the phase 3 trial, anlotinib improved the overall
survival compared with placebo with manageable toxic
effects in refractory advanced NSCLC."" Therefore, anlo-
tinib was approved as a third-line treatment for refractory
advanced NSCLC by the China Food and Drug
Administration (CFDA) on May 9, 2018. For small cell
lung cancer (SCLC), in the phase II study of ALTER1202,
anlotinib appeared to provide significant progression-free
survival (PFS) and disease control rate (DCR) benefit for
patients with SCLC who progressed after two lines of
chemotherapy.'* However, no clinical studies with detailed
data have investigated the efficacy and safety of anlotinib
in lung cancer as third-line or more-line treatment in the
real world.

In the present study, we conducted a retrospective
evaluation of the efficacy and toxicity of anlotinib after
failure of prior treatment in advanced lung cancer in clin-
ical practice.

Methods
Patient eligibility

Patients with advanced lung cancer who received anlotinib
as third-line or further treatment between 2018 and 2019
were included. Histological or cytological diagnosis of
lung cancer according to histopathological criteria (World
Health Organization, 2015). All patients were confirmed to
have advanced or recurrent stage I1IB/IV NSCLC accord-
ing to the TNM classification (version 7) with an Eastern
Cooperative Oncology Group performance status (ECOG
PS) of 0-2. During the duration of anlotinib therapy,
patients did not receive local treatment such as radiother-
apy or interventional therapy. All patients were confirmed
recurrence or metastases identified in chest, abdominal, or
brain computed tomography (CT) scans and/or bone scans
after at least two treatment strategies. The study was con-
ducted in accordance with the Declaration of Helsinki and
the protocol was approved by Ethics Committee of

Zhejiang Cancer Hospital (Zhejiang, China) and written
informed consent was obtained from each patient involved
in the study.

Treatment methods

Anlotinib was given orally, once daily (12 mg, 10 mg, 8 mg) on
days 1-14 of a 21-day cycle. The starting drug dose of anlotinib
was judged by the clinicians based on the patients’ conditions.
One dose reduction (12 mg to 10 mg or 8 mg; 10 mg to 8 mg) or
stopped for drug-related toxicity was allowed.

Responses and toxicity

Tumor responses were assessed every two cycles or were
evaluated early when significant signs of progression
appeared. Objective tumor responses were assessed
according to the Response Evaluation Criteria in Solid
(RECIST 1.1).
included complete response (CR), partial response (PR),

Tumors Objective tumor responses
stable disease (SD), and progressive disease (PD). The
DCR was defined as the addition of objective response
and stabilization rates (CR+PR+SD). Toxicities were eval-
uated according to the National Cancer Institute Common

Toxicity Criteria version 4.0 (CTC4.0).

Follow-up

All the patients who were evaluated for tumor response
had PFS and OS. PFS encompassed the time from the first
day of anlotinib to documented progression or death from
any cause. OS was defined as the time from the first day of
anlotinib treatment to death or last follow-up. Follow-up
extended till February 8, 2019.

Statistical analysis

Survival analysis was conducted by the Kaplan—Meier
analysis and comparison by the log-rank test. The survival
curves were calculated according to the Kaplan—Meier
method. Statistical analysis was performed using SPSS
version 19.0 (SPSS Inc., Chicago, IL, USA). P<0.05 was
regarded as statistically significant.

Results

Patients’ characteristics

A total of 58 patients were included; of these, 34 had
adenocarcinoma, 16 had squamous cell carcinoma, 6 had
small cell lung cancer, 1 was adenosquamous carcinoma,
and 1 was undifferentiated carcinoma. Forty-two had
smoking history and 16 were never-smokers. Forty-three
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patients were male and 15 were female, and they had a
median age of 62 years (range 38—78 years). Tumor sam-
ples for gene mutation analysis were available for 32
patients (31 were adenocarcinoma and one was adenos-
quamous carcinoma). EGFR mutations were identified in
17 patients (5 with deletion in exon 19, 10 with L858R in
exon 21, and 2 was EGFR 20 insert mutation). All patients
received palliative chemotherapy and 15 had targeted ther-
apy in prior treatment. Thirty-one (53.4%) patients
received anlotinib as third-line therapy and 27 (46.6%) as
further-line treatment. Forty-five (77.6%) patients had per-
formance status (PS) of 0—1, 10 (17.2%) had PS of 2, and
3 (5.2%) patients were PS 3. There were 28 patients who
received anti-vascular drug therapy including bevacizu-
mab, endostar, and apatinib. Fifty-one patients received
12 mg anlotinib treatment and 7 received 10 mg anlotinib
treatment as starting dose. The patient characteristics are
listed in Table 1.

Clinical efficacy

Response data for anlotinib are as follows: CR (n=0), PR
(n=10), SD (n=35), and PD (n=13). The ORR and DCR
were 17.2 and 77.6%, respectively. The median PFS was
3.3 months (95% CI, 1.595-5.071; Figure 1). The median
OS was not achieved. There was no significant association
of PFS with gender (P=0.674), age (P=0.595), smoking
history (P=0.262), pathological subtype (P=0.694), line of
therapy (P=0.540), and PS (P=0.688). The EGFR mutation
status was not found to be statistical difference (P=0.873).
The details of univariate analysis are shown in Table 2.

Toxicity evaluation

All patients were assessed for toxicity. The rate of grade 3
toxicity was 15.5% (7/58). Grade 4 toxicity was not
observed in all the patients. No patients discontinued the
anlotinib treatment. Two patients required dosage reduc-
tions (both 12 mg andl0 mg) because they developed
hand—foot syndrome and hypertension. The common
grade 3 adverse events were hand—foot syndrome (n=2),
hypertension (n=1). The grade 1-2 toxicities are listed in
Table 3.

Discussion

This is a study to assess the clinical benefit of anlotinib as
third-line or more-line treatment in patients with advanced
lung cancer in the real world. The results demonstrated
that anlotinib had efficacy against advanced lung cancer in
later-line treatment and patients can tolerate it.

Table | Clinicopathologic features among 58 advanced lung
cancer patients

Characteristics Number | Percentage
%)

Gender

Male 43 74.1

Female 15 259
Age (years)

Mean 62 years

<60 27 46.6

260 31 534
ECOG PS

0-1 45 77.6

2 10 17.2

3 3 5.2
Histologic type

Adenocarcinoma 34 58.6

Squamous 16 27.6

Small cell lung cancer 6 10.3

Other 2 34
Smoking status

No 16 27.6

Yes 42 724
EGFR mutation

Yes 17 29.3

No 41 70.7
Previous EGFR-TKI targeted
treatment

Yes 15 259

No 43 74.1
Treatment lines of anlotinib

Third line 31 53.4

Further line 27 46.6
Receiving anlotinib dose

12mg 51 879

10mg 7 12.1
Previous anti-vascular drug therapy

Yes 33 56.9%

No 25 43.1%
Previous thoracic radiation therapy

Yes 13 22.4%

No 45 77.6%

Abbreviations: ECOG PS: Eastern Cooperative Oncology Group performance
status; EGFR: epidermal growth factor receptor; EGFR-TKI, epidermal growth
factor receptor-tyrosine kinase inhibitor.

For patients with known gene mutations, such as
EGFR, ALK, or ROSI, targeted therapies have been iden-
tified that can prolong survival and preserve quality of
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Figure | Progression-free survival of patients who treated with anlotinib (A) 46 patients received anlotinib treatment, 3.3 months, 95% Cl: 1.595-5.071; (B) for patients
receiving anlotinib as third line therapy vs. as further line therapy, 2.8 vs. 4.0 months (P=0.540).

life.>* In addition, approximately 50% advanced NSCLC
patients are without gene mutations, platinum-based che-
motherapy is still used in routine NSCLC treatment.
However, almost all patients develop drug resistance to
previous treatments. Many patients did not tolerate later
chemotherapy because of the adverse reactions. Current
treatments are still inadequate and patients who fail sec-
ond-line or third-line treatments require additional treat-
ments that are usually based on each physician’s
experience and patients’ status. Therefore, highly effective
and low toxicity drugs are needed. Nowadays, anlotinib
was approved as a third-line treatment for refractory
advanced NSCLC by the CFDA on May 9, 2018. Then,
for SCLC, anlotinib also showed good response in third-
line or more-line treatment.'?

Anlotinib is a novel oral multi-target tyrosine kinase
inhibitor and in the phase 3 trial of anlotinib compared
with the placebo, the results showed that anlotinib improved
the overall survival compared with placebo (9.6 vs 6.3
months; P=0.002), with manageable toxic effects.!! The
primary PFS was longer in the anlotinib group (4.8 months;
95% CI, 3.5-6.4) compared with the placebo group (1.2
months, 95% CI, 0.7-1.6). The ORR was 10.0% and the
DCR was 83.3% in the anlotinib group. In the study of
ALTER1202, the primary PFS was longer in the anlotinib
group compared with the placebo group (3.8 m vs 0.8 m,
P<0.001) in SCLC."? In the present study, the DCR and
ORR were 77.6% and 17.2%, respectively, which indicates
similar efficacy comparing with the phase 3 trial of anloti-
nib. The median PFS was 3.3 months. Comparing with the
data, the mPFS seemed to be shorter than clinical research
of phase 3. We considered our study was conducted in the
real world and nearly half of patients (46.6%) were more

than third lines of anlotinib treatment. The ECOG PS of
patients in our report was worse. The PFS was 2.8 months
and 4.0 months in third-line and further-line treatment,
respectively. Although there is no difference in statistics,
we believe that anlotinib may also be an option for posterior
treatment. In the ALTER 0303 phase III trial, no patients
were with PS>2 (three patients with ECOG score of 2 were
enrolled by mistake). However, in the real world, we should
take into account the general condition of the patient includ-
ing height, weight, PS score, and tolerance. In our seven
patients, five patients were PS 2-3. Therefore, we chose 10
mg as the starting dose to be safer. This also suggests that
we can study the correlation between dose and efficacy in
the future.

The most common grade 3 AEs during anlotinib treatment
were hypertension.'* Hypertension is a common adverse effect
in patients treated with VEGF-targeted agents. However, in the
present study, the most common AE was hand-foot syndrome.
No patients need to interrupt treatment. Anlotinib is an oral
anti-vascular targeted drug. According to the ALTER 0303
study, 53 patients with squamous cell carcinoma were
included. The incidence of hemoptysis was 20.4% in all
patients (60/294) and grade 3/4 was 3.1% (9/294). No death
was found to be associated with anlotinib in the study of
ALTER 0303. In our study, no serious bleeding was observed.
Hence, anlotinib is relatively well tolerated, and adverse reac-
tions are controllable in patients receiving therapy. Of course,
in clinical treatment, we must closely monitor adverse reac-
tions and make drug dose adjustments in a timely manner.

The limitations of our study should be recognized. The
major limitation is its retrospective study. Because of
different histologies, there was also some heterogeneity
in the study. Then, the number of people was still small.
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Table 2 Univariate analysis of PFS Table 3 Main toxicities of anlotinib treatment
PFS | 95% Cl | P-value Toxicity Grades 1-2 Grade 3
Gender 0.674 Hand-foot syndrome 15 (25.9%) 2 (3.4%)
Male 33 1.8-4.8 Hypertension 9 (15.5%) 1 (1.7%)
Female 38 1.2-6.4 Fatigue 7 (12.1%) 1 (1.7%)
A 0,595 Anorexia 6 (10.3%) 0
g<e60 I Diarrhea 6 (10.3%) 0
o6 3'5 0‘3:4‘4 Oral mucositis 6 (10.3%) 0
_ : T Liver dysfunction 5 (8.6%) 0
ECOG PS 0.688 TSH elevation I (1.7%) 0
0-1 35 1.3-5.6 Proteinuria I (1.7%) 0
2-3 2.8 1.5—4.0 Electrocardiographic abnormality I (1.7%) 0
Smoking history 0.262 Abbreviation: TSH, thyroid stimulating hormone.
Yes 2.8 1.34.2
No 38 0.1-7.5
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