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This research aims to comprehensively evaluate the safety and efficacy of anlotinib, and quantify its
treatment effect in advanced metastatic colorectal cancer patients. 150 advanced metastatic colorectal
cancer patients received third-line or more treatment in the oncology department of a tertiary hospital
from January 2019 till January 2022. Their clinical data were collected and retrospectively analyzed. We
evaluated the efficacy and adverse reactions of anlotinib. The objective remission rate of patients was 10
%, while the disease control rate was 64 %. The median progression-free survival time was 4.1 mo. It is
revealed that liver metastasis and eastern cooperative oncology group score were related to progression-
free survival by univariate analysis. It is showed by multivariate analysis that liver metastasis was an
independent factor that influencing the treatment of advanced metastatic colorectal cancer (p<0.05).
Hypertension, fatigue, nausea and vomiting, albuminuria, and hypothyroidism were the relatively high
incidences of complications caused by anlotinib. Anlotinib as the third line and above treatment is both

effective and safe in treating advanced metastatic colorectal cancer.
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Colorectal cancer is one of the most frequent
malignant tumors worldwide, and it is also a leading
cause of death!l. According to the statistics of
International Agency for Research on Cancer,
colorectal cancer is one of the third most common
type of cancer, after lung and breast cancer!?. Early
distant metastasis of colorectal cancer is a
manifestation of the final stage. At present, the most
recognized treatment for metastatic colorectal cancer
is a combination of cytotoxic and targeted agents,
mainly oxaliplatin, irinotecan and fluorouracil.
Although the therapeutic effect for metastatic
colorectal cancer has been significantly improved
and has been widely implemented in recent years!,
drug resistance is a common problem encountered by
tumor patients during the further evolution of
cancer.. In recent years, a variety of new anticancer
drugs have emerged with anlotinib being one of
them. Regorafenib, a multi-target tyrosine kinase
inhibitor, regorafenib has been approved by the Food
and Drug Administration (FDA) as a third-line or
beyond treatment for advanced colorectal cancerl®l.
After  platinum  chemotherapy, fluorouracil
chemotherapy and temozolomide, anlotinib is a
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third-line or beyond drug in treating advanced
metastatic colorectal cancer!’®. Anlotinib inhibits
capillary endothelial growth factor protein kinase,
fibroblast growth factor protein kinase, and other
targets to inhibit the transformation of the tumor to
capillaries, thus achieving the purpose of inhibiting
tumor cell proliferation®. Anlotinib, as a third-line
or beyond drug, has been shown to be effective in
patients with metastatic colorectal cancer who have
failed all treatment options. Available data show that
anlotinib has good tolerance and moderate efficacy,
but the therapeutic effect is still limited. Through a
more in depth and clear understanding of the efficacy
and safety of the drug, we can provide better guidance
for clinical treatment!""!). This research aims to
comprehensively evaluate the safety and efficacy of
anlotinib, and quantitatively evaluate its effect on
advanced metastatic colorectal cancer above the
third line. To achieve this, we recruited advanced
metastatic colorectal cancer patients who had
previously received second-line chemotherapy. All
selected patients received more than three-line
treatment of anlotinib, and relevant clinical data and
biological samples were obtained before and after
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the operation. By comparing the results of clinical
imaging and biological examination before and after
treatment, we will evaluate the patient's response to
treatment and changes in survival time, and record
drug side effects. We hope to find the advantages and
disadvantages of anlotinib in the treatment of
advanced colorectal cancer through this study, so as
to provide a better choice for clinical treatment. We
retrospectively analyzed clinical data collected from
150 patients with advanced metastatic colorectal
cancer who were treated in the oncology department
of a tertiary hospital between January 2019 and
January 2022. Inclusion criteria including the aged
between 18 to 75 y; diagnosis of advanced metastatic
colorectal cancer pathologically or in accordance
with clinical criteria; completed surgical resection or
without surgical treatment; received second-line
standard chemotherapy and failed, and received
anlotinib treatment after progression, and completed
follow-up for at least 6 mo. Exclusion criteria
including the suffering from other malignant tumors;
combined with cellular immunotherapy; not
completed chemotherapy or anlotinib treatment
required; patients with severe cardiopulmonary
diseases, and abnormal liver and kidney function;
mental and intellectual abnormalities preventing data
matching and follow-up; abnormal blood coagulation
and poor blood pressure control in hypertension
patients. All patients were treated with anlotinib
(Zhengda Tianqing Pharmaceutical Group Co., Ltd).
They were given 12 mg drug once every 21 d as a
cycle. The medication would be taken for 14 d and
stopped for 7 d. Evaluation of curative effect was
done every 2 cycles. The dosage of anlotinib was
reduced or stopped if severe side effects were
experienced. All 150 patients were followed up
through inpatient and outpatient medical record
systems and telephone. The deadline for follow-up
was December 23, 2022. Progression-Free Survival
(PFS) refers to the cutoff time from anlotinib
initiation to disease progression, death or follow-up.
Short-term efficacy of anlotinib was assessed
according to Response Evaluation Criteria in Solid
Tumors (RECIST 1.1) criteria after 2 cycles of
treatment. Treatment outcomes were classified as
Progression Disease (PD), Stability Disease (SD),
Partial Response (PR) and Complete Response (CR).
Disease Control Rate (DCR)=(CR-+PR+SD)/(total
cases)x100  %;  Objective  Response  Rate
(ORR)=(CR+PR)/(total number of cases)x100 %.
Adverse reactions were classified into mild (<grade
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2), moderate (3-4) and severe (>5) according to the
National Cancer Institute General Toxicity Criteria
(CTCAE) 4.0. Data were analyzed using Statistical
Package for the Social Sciences (SPSS) 23.0
software, Kaplan-Meier method and Log-rank test
for survival analysis. Cox proportional risk regression
model was used for multivariate analysis. When the
p<0.05, the difference was considered statistically
significant. 150 patients were included in this
research, with 88 male and 62 female participants
between the ages of 45 and 74. Of these patients, 81
were over 60 y old, while the remaining 69 were
below 60. In terms of tumor location, 73 cases were
located in the left colon and 77 cases in the right
colon. The cohort comprised of 78 cases with liver
metastasis, 29 cases with lung metastasis, and 61
patients with a history of operation. In addition, 52
cases had an Eastern Cooperative Oncology Group
(ECOG) score of 0-1, while 98 cases scored 2 points
as shown in Table 1. After 2 treatment cycles, the
short-term efficacy was determined by RECIST 1.1
standard, including 0 cases of CR, 15 cases of PR, 81
cases of SD and 54 cases of PD. ORR was 10 % and
DCR was 64 % as shown in Table 2. In this research,
the median PFS of 150 advanced metastatic colorectal
cancer patients was 4.1 mo, and the survival curve
was shown in fig. 1. Univariate analysis showed that
liver metastases and ECOG scores were associated
with PFS, but not with age, sex, tumor location, lung
metastases, surgical history or Rat Sarcoma (RAS)
mutations. The results of multivariate analysis
showed that liver metastasis was an independent
factor affecting the treatment of advanced metastatic
colorectal cancer (p<0.05). The results of univariate
analysis of all included factors are shown in Table 3.
150 patients were involved in this research, and there
was no death caused by adverse reactions. Among
them, the relatively high incidence of complications
are hypertension, fatigue, nausea, vomiting,
albuminuria and hypothyroidism, as shown in Table
4. As one of the most common malignant tumors in
the world, colorectal cancer is a major threat to
human health!™!. Compared to early colorectal
cancer, advanced metastatic colorectal cancer is
harder to treat with limited curative options!!®!4,
Anlotinib is a molecular targeted drug which can
inhibit the growth, differentiation and metastasis of
cancer cell by targeting tumor cell receptor tyrosine
kinases!®. Nevertheless, the efficacy of Anlotinib in
the treatment of advanced metastatic colorectal
cancer remains controversial. Therefore, the purpose
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of this study was to investigate the efficacy of
anlotinib and its influencing factors, and to provide a
reference for further guiding the clinical application
of anlotinib. The study revealed that the ORR of
anlotinib in treating advanced metastatic colorectal
cancer was 10 %, while DCR was 64 %. The median
PFS was only 4.1 mo, indicating that the efficacy of
anlotinib still has certain limitations. In a study on
the treatment of advanced metastatic colorectal
cancer with three or more line or beyond of
regorafenib, it was found that the median PFS was
3.5 mo, which was comparable to that of anlotinib
(151, Similar to our findings, a domestic study reported
a median PFS of 4.1 mo for patients treated with
anlotinib, while the most frequent complication was
hypertension'®!. Additionally, another retrospective
study found the median PFS of patients in the
anlotinib group to be 3.46 mo!'”). We further analyzed
several factors affecting the treatment of advanced
metastatic colorectal cancer with anlotinib in third
line and above. The results of our univariate analysis
show that sex, age, tumor location, lung metastasis,
surgical history and RAS gene mutations were not
associated with PFS. Hence, these factors may not be
effective predictors of anlotinib treatment. However,
liver metastasis and ECOG score were found to be
related to the PFS. Our findings suggest that treatment
options may need closer monitoring when colorectal
cancer patients develop liver metastasis. Similar to
our study, domestic research asserts that liver and
lung metastasis are independent prognostic factors
that affect the PFS of advanced metastatic colorectal
cancer treated with anlotinib, which may be related
to the tumor's load!"”. The results of multivariate

analysis showed that liver metastasis was an
independent factor affecting the treatment of
advanced metastatic colorectal cancer (p<0.05). We
recommend that clinicians be attentive to liver
metastases during anlotinib treatment and carry out
timely examinations and treatment to improve
therapeutic  effects. Regarding complications,
anlotinib carries relatively high incidence rates of
hypertension, fatigue, nausea and vomiting,
albuminuria and hypothyroidism. The emergence of
these complications can significantly affect the
smooth progress of patient treatment, and therefore,
timely diagnosis and treatment is necessary. Although
this study has produced some meaningful results, it
still has some limitations. One of these limitations is
the relatively small sample size. While this study
included 150 patients, the small sample size could
potentially affect the accuracy of the statistical
significance of some of the results. Additionally,
there was a lack of molecular biological analysis of
the therapeutic response in this study, which limits
the promotion of molecular precision medicine
research and treatment. Despite these limitations,
our study reveals that anlotinib has some therapeutic
effects for advanced metastatic colorectal cancer
patients, even with some adverse reactions. It is
essential for clinicians to consider patients' specific
details, including their liver condition and other
factors. They should also carry out targeted
supervision and treatment when choosing this
treatment plan. We also recommend that more
research be conducted to better understand the long-
term efficacy and adverse reactions of anlotinib in
the future.

TABLE 1: CLINICAL DATA OF ADVANCED METASTATIC COLORECTAL CANCER PATIENTS

Features Cases (n) Proportion (%)
Gender

Male 88 58.7
Female 62 41.3
Age

>60 81 54
<60 69 46
Tumor location

Left colon 73 48.7
Right colon 77 51.3
Liver metastases

No 72 48
Yes 78 52
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Lung metastases
No

Yes

ECOG score

0-1 point

2 points
Surgical history
No

Yes

RAS gene mutation
Mutant type
Wild type
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121
29

52
98

89
61

80
70

80.7
19.3

34.7
65.3

59.3
40.7

53.3
46.7

TABLE 2: COMPARISON OF THE SHORT-TERM EFFICACY OF ANLOTINIB IN TREATING ADVANCED
METASTATIC COLORECTAL CANCER PATIENTS

CR PR SD PD ORR DCR
Cases (n) 15 81 54 15 96
Proportion (%) 10 54 36 10 64
Survival function
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Fig. 1: Survival curve of 150 advanced metastatic colorectal cancer patients
Note: (- ): Anlotinib
TABLE 3: THE UNIVARIATE ANALYSIS OF INCLUDED FACTORS
Features Cases (n) Median PFS (months) e p
Gender 0.458 0.625
Male 88 3.8
Female 62 4.2
Age 0.532 0.367
>60 81 3.9
<60 69 4.2
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Tumor location 4.362 0.086
Left colon 73 4.4

Right colon 77 3.8

Liver metastases 6.134 0.002
No 72 5.3

Yes 78 3.0

Lung metastases 0.023 0.862
No 121 4.2

Yes 29 3.6

ECOG score 4.278 0.015
0-1 point 52 5.5

2 points 98 3.4

Surgical history 0.152 0.214
No 89 4.0

Yes 61 4.3

RAS gene mutation 1.287 0.771
Mutant type 80 4.3

Wild type 70 3.9

TABLE 4: ADVERSE REACTIONS COMPARISON AMONG PATIENTS IN EACH GROUP

Overall

Adverse reaction

9 (%)

Incidence rate

3-4 grade (n)

(%)

Incidence rate

Total cases (n) incidence rate

(%)
?yan'lidr';;‘: 15 10 3 2 18 12
Fatigue 27 18 4 2.7 31 20.7
Hypertension 39 26 8 5.3 47 31.3
Skin rash 10 6.7 0 0 10 6.7
Thrombocytopenia 4 2.7 1 0.7 5 3.4
Nausea ;‘”d 21 14 2 1.3 23 15.3
Leukopenia 15 10 3 2 18 12
Hypothyroidism 18 12 1 0.7 19 12.7
ﬁ‘ub:c"trig‘nal liver 4 2.7 0 0 4 2.7
Albuminuria 17 1.3 3 2 20 13.3
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