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Background: Fruquintinib, a standard third-line treatment option for metastatic colorectal cancer (nCRC),
has been shown to significantly prolong both overall survival (OS) and progression-free survival (PFS) in
patients. However, we have observed that the standard dosing of fruquintinib is frequently associated with
a higher incidence of adverse effects within the Chinese population, leading some patients—particularly
elderly individuals—to be unable to tolerate it. This study presents a retrospective analysis to evaluate the
therapeutic efficacy and safety of adjusting the administration frequency of fruquintinib in patients with
mCRC.

Methods: We conducted a retrospective analysis of the follow-up data and clinicopathological
characteristics of 99 patients with mCRC who were treated with an adjusted frequency of furquinitinib
administration at our center. We conduct regular imaging follow-ups and tumor marker evaluations to assess
the therapeutic efficacy in patients. PFS data are collected through these assessments, while OS and adverse
effects information is obtained via structured telephone follow-ups.

Results: There were 99 patients with mCRC treated with fruquintinib monotherapy at an adjusted dosing
frequency. The median progression-free survival (mPFS) for the 99 patients on fruquintinib monotherapy
was 4.1 months and the median overall survival (mOS) was 11.4 months following the adjustment of dosing
frequency, the overall response rate (ORR) was 2.0%, and the disease control rate (DCR) was recorded at
40.4% within the fruquintinib monotherapy. Overall, after receiving oral administration of fruquintinib at
the modified frequency, no grade 3 or higher adverse reactions occurred in all patients.

Conclusions: Our results showed that the administration of fruquintinib at an adjusted dosing frequency
has not significantly impacted the efficacy while demonstrating a favorable safety profile. However, this

conclusion necessitates further validation through prospective clinical trials with a larger sample size.
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Introduction

Metastatic colorectal cancer (mCRC) is associated with
a poor prognosis, exhibiting a 5-year survival rate of
approximately 14% (1,2). Patients with mCRC who have
failed first-line or second-line treatments are advised to
consider regorafenib (3), fruquintinib (4), or Trifluridine
and tipiracil (TAS-102) (5) as third-line therapy according
to the guidelines established by the Chinese Society of
Clinical Oncology (CSCO).

Fruquintinib is a novel and highly selective oral tyrosine
kinase inhibitor that predominantly targets vascular
endothelial growth factor receptor (VEGFR) 1, VEGFR2,
and VEGFR3 to exert its anti-tumor effects on metastasis
and neovasculogenesis (6). The randomized FRESCO trial
indicated that the median overall survival (mOS) for patients
receiving fruquintinib as third-line treatment was 9.3 months,
significantly longer than the placebo group’s mOS by
2.7 months. Additionally, the median progression-free
survival (mPFS) reached 3.7 months—considerably longer
than that observed in the placebo group by 1.9 months
—with a corresponding reduction in the risk of disease
progression or death by 74% (4). The subsequent
FRESCO-2 clinical trial demonstrated that fruquintinib
treatment significantly extended the mOS of patients
with mCRC compared to the placebo group (7). Clinical
guidelines recommend administering fruquintinib at a dose
of 5 mg once daily for three weeks followed by one week off
within each 28-day cycle.

While fruquintinib can extend survival in patients with
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mCRC to some extent, the adverse reactions associated with
the standard dosing regimen are significant among Chinese
patients, leading some individuals experience difficulty
in tolerating the related toxic side effects. According
to the safety analysis of the FRESCO clinical trial, the
most common treatment-related grade >3 adverse events
included hypertension, hand-foot skin reaction (HFSR),
and proteinuria (4,8,9). Therefore, it is crucial to implement
personalized treatment strategies and dose adjustments
based on the physical condition of Chinese patients in real-
world settings. In this study, we retrospectively analyzed a
total of 99 mCRC patients who received either frequency-
adjusted fruquintinib monotherapy as the third-line therapy.
We evaluated both anti-tumor efficacy and clinical safety
to enhance available treatment options for mCRC patients
who were unable to tolerate standard-dose therapies in
clinical practice. We present this article in accordance with
the STROBE reporting checklist (available at https://jgo.
amegroups.com/article/view/10.21037/jgo-2024-881/rc).

Methods
Study design and patients

The data of patients with mCRC who received fruquintinib
as the third-line therapy between 2020 and 2024 were
collected in Nanjing Drum Tower Clinical Cancer Center
and analyzed retrospectively. We then enrolled 99 patients
who had changed to an adjusted frequency of fruquintinib
(5 mg orally for 7 consecutive days within a 14-day
treatment cycle) because they could not tolerate the standard
frequency. Follow-up data of PFS were unavailable for
7 patients during the treatment course, and these patients
were excluded as they constituted a small proportion of
the total enrolled patients. The demographic and clinical
characteristics of the patients, pathological features,
treatment schedules and response, follow-up data about
the safety of treatment by medical records, and survival
data were obtained from telephone follow-up records.
All enrolled patients must meet the following criteria: (I)
pathologically confirmed colorectal cancer patients; (II)
mCRC patients with measurable lesions according to the
Response Evaluation Criteria in Solid Tumors (RECIST)
1.1; (III) previously treated with standard first-line and
second-line therapies; (IV) aged >18 years. Patients with
other malignancies were excluded. Patients who lost
to follow-up were excluded. The study was conducted
in accordance with the Declaration of Helsinki and its
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Table 1 Baseline characteristic information of 99 mCRC patients

Characteristics All (N=99), n (%) P value
Sex 0.70
Male 65 (65.6)
Female 34 (34.3)
Age (years) 0.92
>65 43 (43.4)
<65 56 (56.6)
Primary tumor location 0.53
Left-side colon 44 (44.4)
Right-side colon 19 (19.2)
Rectum 36 (36.4)
Number of metastatic organs 0.31
>3 24 (24.2)
<3 75 (75.8)

mCRC, metastatic colorectal cancer.

subsequent amendments. This study was conducted with
the approval of the Ethics Committee of Nanjing Drum
Tower Hospital (No. YBK-2018-001-01) and informed

consent was taken from all the patients.

Efficacy and safety assessment

During the treatment period, we regularly followed up
with patients with reexamined computed tomography (CT)
or magnetic resonance imaging (MR) to assess treatment
efficacy. In terms of safety and side effects, we regularly
followed up on the general condition and laboratory test
results of the patients. Telephone follow-up was performed
until tumor progression or death or discontinuation of
treatment due to intolerable side effects. The tumor
response was assessed according to RECIST (version 1.1):
complete response (CR), partial response (PR), stable
disease (SD), and progressive disease (PD). The objective
response rate (ORR; ORR = CR + PR) and the disease
control rate (DCR; DCR = CR + PR + SD) were analyzed.
Adverse reactions were assessed based on the National
Cancer Institute (NCI) Common Toxicity Criteria for
Adverse Events (CTCAE) version 5.0

© AME Publishing Company.

Statistical analyses

Data were analyzed using SPSS version 25.0. Descriptive
statistical methods (number, percentage, median, etc.) were
used. All patients initially received the standard regimen
of oral fruquintinib at the start of third-line treatment.
If patients experienced intolerable drug-related adverse
events during the first cycle, they were transitioned to an
adjusted dosing frequency of fruquintinib. Progression-
free survival (PFS) was defined as the interval from the date
of the first cycle of the third-line treatment to the date of
disease progression. Overall survival is defined as the time
from the third-line treatment until death. For patients
who were still alive at the planned analysis cutoff, we used
their last known date of survival. For patients who have
missed follow-up appointments, we use the date of their last
visit as the cut-off point. Kaplan-Meier method was used
for survival estimates. Categorical comparisons between
groups were calculated using Chi-squared tests (Pearson
Chi-Square, Continuity Correction, Fisher’s Exact Test).
The results were evaluated at the 95% confidence interval
and two-sided P<0.05 was considered to indicate statistical
significance.

Results
Patients’ characteristics

Between 2020 and 2024, a total of 99 patients were included
in this retrospective study, with the cutoff date for PFS and
OS set at October 30, 2024. The median age of the patients
was 59 years (range: 38-91 years), and males comprised
65.7% (65/99) of the cohort. 25.2% (25/99) of patients
had an Eastern Cooperative Oncology Group (ECOG)
performance status of 0. The primary tumor was located
in the right colon in 19 cases (20.0%), in the left colon in
44 cases (44.4%), and in the rectum in 36 cases (36.4%)
(1able 1). All patients had mCRC with proficient mismatch
repair or microsatellite stability (MSS) subtypes and had
received two prior standard treatment regimens. In this
study, the 99 patients who received adjusted-frequency
fruquintinib treatment all experienced significant toxicities
and side effects that were difficult to tolerate during
their first cycle of standard fruquintinib therapy. Major
adverse effects observed during their initial administration
of the standard fruquintinib regimen included elevated
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¢ 13 patients received combination therapy
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Figure 1 The screening procedures of the third-line treatment approach for patients with mCRC. mCRC, metastatic colorectal cancer;

MSS, microsatellite stability.
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Figure 2 The PES and OS of the patients after receiving the adjusted-frequency treatment with fruquintinib. PFS, progression-free survival;

OS, overall survival.

alanine aminotransferase or aspartate aminotransferase
levels, hypertension, hand-foot skin reaction, and
thrombocytopenia.

Tireatment

A total of 146 patients received fruquintinib as a third-line
treatment. Among them, 21 patients received other types
of dose-adjustment treatment with fruquintinib, 6 patients
had their follow-up data lost, and 13 patients received a
combined treatment mode of fruquintinib and other anti-
tumor therapies. Therefore, a total of 99 patients received
monotherapy with fruquintinib, and the specific frequency
adjustment was to 5 mg orally for 7 consecutive days within
a 14-day treatment cycle. Treatment continued until disease
progression, intolerable toxicity, patient withdrawal, or
death occurred. The screening procedures of the third-line

treatment approach for patients with mCRC are illustrated
in Figure 1.

Efficacy

Among the 99 patients received fruquintinib monotherapy.
None of the patients achieved CR. The best response
evaluations indicated PR in two patients (2.0%), SD in
38 patients (38.4%), and PD in 59 patients (59.6%). As
shown in Figure 2, patients receiving fruquintinib at adjusted
doses had a mPFS of 4.1 months, and their mOS was
11.4 months. The ORR was 2.0% (2/99), while the DCR
was recorded at 40.4%.

Safety

The adverse reactions observed following fruquintinib
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treatment with an adjusted dosing schedule were relatively
less severe compared to those reported in previous
studies using standard-dose regimens (8). Overall, 91 out
of 99 patients (92.0%) experienced at least one adverse
event, including fatigue (21.4%, n=24), HFSR (13.1%,
n=13), hypertension (25.3%, n=25), elevated ALT/
AST levels (28.3%, n=28), neutropenia (24.2%, n=24),
thrombocytopenia (17.2%, n=17), nausea and vomiting
(14.2%, n=14), diarrhea (6.1%, n=6). The toxicity was
manageable with appropriate symptomatic supportive care,
with most events classified as grade 1 to 2 treatment-related
adverse reactions; no grade 4 treatment-related adverse
reactions or fatalities were reported.

Discussion

The FRESCO clinical trial demonstrated that the median
OS for patients with mCRC in the fruquintinib group
was 9.30 months, significantly surpassing that of the
placebo group, which corresponded to a 35% reduction in
mortality risk. Additionally, treatment with fruquintinib
resulted in a notable extension of PFS, nearly two months
longer than the placebo group (3.71 vs. 1.84 months), and
led to a 74% decrease in disease progression risk while
significantly enhancing both ORR and DCR. Furthermore,
the FRESCO-2 clinical trial corroborated these findings
within a larger cohort, confirming that fruquintinib
therapy yielded substantial improvements in OS compared
to placebo among patients with refractory mCRC (7).
Consequently, based on data from both FRESCO and
FRESCO-2 trials, fruquintinib has been established as one
of the recommended agents for the third-line treatment
of mCRC. Notably, fruquintinib is recognized as the first
highly selective inhibitor targeting all three VEGF receptor
kinases approved for treating mCRC irrespective of
biomarker status.

In clinical practice, we have observed that the standard
regimen of fruquintinib is associated with significant adverse
effects (8-10), leading to a substantial number of Chinese
patients being unable to tolerate these side effects. In light
of this, the author advocates for a thorough exploration of
alternative dosing strategies or administration frequencies
for fruquintinib, aiming to establish a more individualized
and safer approach for third-line treatment in mCRC. This
retrospective study represents the first evaluation of the
anti-tumor efficacy and safety of dosing frequency-adjusted
fruquintinib in a real-world context for third-line treatment

© AME Publishing Company.

of mCRC. In this study, we modified the dosing frequency
of fruquintinib for patients who were intolerant to the
standard regimen. We observed improved tolerance among
patients following this adjustment. Our findings indicated
that for certain mCRC patients who are unable to tolerate
the standard dosing frequency, an adjusted regimen can still
achieve favorable anti-tumor efficacy, thereby offering a
novel perspective on the clinical application of fruquintinib.

However, this study is a retrospective, single-center
clinical investigation involving 99 patients. Given the
relatively small sample size, this limitation may impact the
robustness of our conclusions. To address these limitations
and provide more reliable clinical evidence, we are actively
conducting prospective clinical trials to explore the three-
line comprehensive anti-tumor treatment model for patients
with mCRC. Furthermore, as an anti-angiogenic targeted
drug, fruquintinib holds potential for combination with
immunotherapy and radiotherapy. Recent clinical studies
have demonstrated its value in combination therapy settings
(11-14). We anticipate that future clinical data will provide
further validation of its efficacy in real-world clinical practice.

Conclusions

Despite the limitations inherent in this retrospective study,
our findings offer valuable insights into the real-world
application of fruquintinib for third-line treatment of
mCRC. We contend that appropriate adjustments to the
dosing frequency of fruquintinib in selected patients may
not significantly compromise anti-tumor efficacy while
ensuring safety and tolerability.
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