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Background: Present study was condeucted to investigate the efficacy and safety of
regorafenib for patients with previously treated metastatic colorectal cancer (mCRC) in
a Chinese population and the prognostic implications of adverse reactions.

Methods: This retrospective study a total of 96 consecutive patients with mCRC who had
failed standard chemotherapy regimens from June 2017 to December 2020. Patients received
regorafenib at an initial dosage of 160 mg or 120 mg. The primary end point was progres-
sion-free survival (PFS), and secondary end points objective response rate (ORR), disease-
control rate (DCR), overall survival (OS), safety, and associations between prognosis and
adverse-reaction status.

Results: There were three patients with partial response, 49 with stable disease, and 44 with
progressive disease. Consequently, the ORR and DCR of the 96 patients were 3.1% (95% CI
0.6%-8.9%) and 54.2% (95% CI 43.7-64.4%), respectively. Prognosis results showed that
median PFS of the 96 patients was 2.5 (95% CI 1.98-3.02) months and median OS 9.8 (95%
CI 7.02-12.59) months. Additionally, the most frequent adverse reactions during regorafenib
treatment were hand—foot syndrome (HFS; 52.1%), hypertension (38.5%), and fatigue
(33.3%). Interestingly, the relevance of prognosis to adverse-reaction status exhibited that
median PFS of patients with HFS and patients without HFS was 3.3 months and 2.0 months,
respectively (P=0.013). Similarly, median PFS of patients with hypertension and without
hypertension was 3.6 months and 2.2 months, respectively (P=0.023).

Conclusion: Potential clinical benefit of regorafenib monotherapy was observed for patients
with mCRC who had failed standard chemotherapy regimens. Hypertension and HFS
induced by regorafenib therapy could be used as valuable biomarkers to predict the prognosis
of regorafenib.
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Introduction

Colorectal cancer (CRC) is one of the most common gastrointestinal tumors world-
wide. In recent years, the incidence of CRC has been increasing significantly, and it
is estimated that there are approximately 1.8 million new cases and 0.86 million
deaths each year worldwide.! Currently, there occur 0.38 million new cases and
0.19 million deaths in China annually.” For metastatic CRC (mCRC)or unresectable
CRC, standard first-line or second-line treatment involves a combination of fluor-
ouracil-based chemotherapy (5-Fu plus either oxaliplatin or irinotecan) and
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molecularly targeted drugs, such as an anti-VEGF mono-
clonal antibody (bevacizumab) or an anti-EGFR monoclo-
nal antibody (cetuximab and panitumumab).> These
combination regimens have proved to improve progres-
sion-free survival (PFS) and overall survival (OS), with
a steady elevation in median OS to approximately 30
months in numerous clinical trials during the last two
decades. Unfortunately, no standard treatment was avail-
able following exhaustion of supply of the aforementioned
therapies until 2017. Therefore, patients with mCRC were
in urgent need of effective targeted therapeutic drugs fol-
lowing the standard regimens.

Recent years have seen the emergence of antiangiogenic
targeted drugs exhibiting potential anticancer activity in the
treatment of mCRC.” Bevacizumab and ramucirumab were
the most common antiangiogenic humanized monoclonal
antibodies tested for the prevention of VEGF and
VEGFR2 extracellular domain expression, and proved to
significantly improve PFS and OS as first-line and second-
line treatment for patients with CRC in the NO16966 and
RAISE clinical trials, respectively.®” Regarding antiangio-
genic small-molecule tyrosine-kinase inhibitors (TKIs) that
modulate growth-factor signaling of angiogenesis, fruquin-
tinib and regorafenib are the only available ones approved
for the treatment of chemotherapy-refractory CRC as third-
line therapy in China currently.®” Regorafenib is an orally
that
pathways involved in angiogenesis (VEGFR1-3), oncogen-
esis (Kit, RET, Rafl, and BRAF), and the tumor microen-
vironment (PDGFR and FGFR).'"” The CONCUR trial of
regorafenib in China included patients aged 50—-66 years

available small-molecule TKI targets signaling

with mCRC and Eastern Cooperative Oncology Group
(ECOG) 0-1 scores who had failed standard treatment,
and indicated that regorafenib improved OS and PFS versus
placebo, with median OS of 8.8 versus 6.3 months and
median PFS of 3.2 versus 1.7 months, respectively.” This
trial suggested that regorafenib could be used as an impor-
tant treatment option for patients whose disease had pro-
gressed after standard treatment.'' However, real-world
evidence of regorafenib in patients with mCRC
is relatively rare.

Overall response to targeted antiangiogenic drugs
is comparatively low. In one study, objective response
rates (ORRs) for regorafenib, fruquintinib, apatinib, and
anlotinib monotherapy for mCRC were 4.4%, 4.7%, 8.3%
and 6.5%, respectively,'> which suggested that great indi-
vidual differences existed regarding the efficacy of tar-

geted antiangiogenic drugs. Therefore, investigation of

biomarkers that can predict the efficacy of regorafenib
has been a research hot spot.'*> A recent study that inves-
tigated the hand—foot
reactions (HFSRs) and efficacy of regorafenib in the treat-

association between skin
ment of mCRC found that patients with CRC using regor-
afenib who experienced severe HFSRs had superior
prognoses to those without severe HFSRs.'* Therefore, it
could be of potential clinical significance to assess the
correlation between adverse reactions induced by regora-
fenib and prognosis of the patients.

Consequently, the aim of the present research was to
assess the efficacy and safety of regorafenib monotherapy
for patients with previously treated mCRC in the real world

and the prognostic implications of adverse-reaction status.

Methods

Design and Eligibility

Given that regorafenib was licensed in China over 3 years
ago and many patients with mCRC have since been admi-
nistered regorafenib after failing standard chemotherapy
this
Consequently, consecutive patients with mCRC who had

regimens, study was designed retrospective.
failed standard chemotherapy regimens at the Department
of Oncology of Tianjin Fourth Central Hospital from
June 2017 to December 2020 were included in this study.
The main inclusion criteria were a histological diagnosis
of stage IV colon cancer or rectal cancer confirmed by
a pathological expert, age >18 years, ECOG performance
status <2, and regorafenib administered for patients who
had failed at least two lines of previous systemic che-
motherapy, including fluoropyrimidine plus oxaliplatin or
irinotecan regimens. Additionally, previous combination
therapy with bevacizumab, cetuximab, or panitumumab
was permitted but not mandatory, and at least one measur-
able target lesion according to the response evaluation
criteria in solid tumors (RECIST 1.1) to assess tumor
response and at least one measurement were required.'’
The primary exclusion criterion was previous exposure to
regorafenib (however, previous bevacizumab or other anti-
angiogenic TKI [apatinib, fruquintinib, or anlotinib]
administration was permitted) another tumor or serious
disease in the opinion of the investigator, and data
on efficacy assessment not available. Eventually, a total
of 96 patients with mCRC were recruited. A flowchart of
the present study is shown in Figure S1). The primary end
point was PFS, and secondary end points ORR, disease-
control rate (DCR), OS, safety, and association between
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prognosis and adverse-reaction status. The study protocol
was approved by the Ethics Committee of Tianjin Fourth
Central Hospital, and the study was conducted in accor-
dance with the Declaration of Helsinki and Good Clinical
Written
obtained from each enrolled patient.

Practice guidelines. informed consent was

Administration of Regorafenib and

Assessment of Efficacy
Although 160 mg was the recommended dosage in the
clinical trials of regorafenib for patients with CRC, numer-
ous patients were given an initial dosage of 120 mg in
view of the relatively high incidence of grade >3 adverse
reactions (>50%) that were observed in the CONCUR
clinical trial.” Consequently, regorafenib was administered
orally at an initial dosage of 160 mg or 120 mg per day
with warm water and continuously on days 1-21 of each
28-day cycle until disease progression or intolerance to
treatment. The dosage of 160 mg and 120 mg was up to
the investigator and based on the physical condition of the
patient. Most patients were treated with regorafenib 12-
0 mg. Additionally, dosage reduction to either 120 mg or
80 mg once daily was permitted in cases of hematological
or nonhematological toxicity. Treatment could be perma-
nently discontinued due to severe adverse reactions.
Tumor response and progression status were assessed
using RECIST 1.1 criteria.'”> Changes in target lesions
were evaluated with computed tomography or magnetic
resonance imaging every 8 weeks or significant evidence
of progression appeared. Adverse reactions during treat-
ment were graded using Common Terminology Criteria
4.03 to
profiles that might have been drug-related.'® Exploratory

for Adverse Events document toxicity
analysis of clinical implications of adverse reactions was
mainly focused on the association between hypertension or
hand—foot syndrome (HFS) status and PFS of the patients.

Each patient was followed up from enrollment. Firstly,
patients were evaluated during regorafenib treatment and
performed in the hospitalization. Demographic character-
istics, previous treatment regimens, response status,
adverse reactions, and progression status were obtained
through the electronic medical records. Secondly, subse-
quent follow-up was mainly carried out on the telephone.
Each subject was followed up every month for treatment
after regorafenib progression and survival status. The last

follow-up date of this study was April 30, 2021.

Statistical Analysis

All variables were analyzed using SPSS 25.0. The signifi-
cance of proportional and continuous variables for hyper-
tension and HFS status was assessed using y* and Mann—
Whitney U nonparametric tests, respectively. ORR was the
percentage of complete response (CR) and partial response
(PR) in all patients. DCR was the percentage of CR and
PR and stable disease in all patients.

PFS was defined as the interval from the onset of
regorafenib treatment to disease progression or death,
whichever occurred first. OS was defined as the interval
from the onset of regorafenib treatment to death from any
cause.'” For those without progression or death by the end
of follow-up, survival end points were censored at the date
of last follow-up. Kaplan—Meier curves were drawn using
Stata 14.0 to compare differences in PFS according to
hypertension or HFS status. Survival differences were cal-
culated using log-rank test. Cox regression analysis was
used for PFS in multivariate analysis. P<0.05 was consid-
ered statistically significant.

Results
Baseline Characteristics

Baseline characteristics of the patients are presented in
Table 1. Initial regorafenib dosage of 160 mg was
observed in only 26 patients, with the rest receiving 12-
0 mg. Dosage for each subgroup is exhibited in Table S1.
It should be noted that HFS and hypertension were
observed in 50 cases (52.1%) and 37 cases (38.5%),
respectively. As shown in Table 1, baseline characteristics
were similar and well-balanced for HFS status and hyper-
tension status (P>0.05).

Efficacy and Prognosis

Measurable target lesions were graded as per RECIST 1.1.
The best overall response of the target lesion in each
enrolled patient was recorded and efficacy assessed: CR
in zero patients, PR in three, stable disease in 49, and PD
in 44. Therefore, the ORR was 3.1% (95% CI 0.6%—8.9%)
and DCR 54.2% (95% CI 43.7%—64.4%). A waterfall plot
for the best percentage change in target-lesion size is
shown in Figure 1. Magnetic resonance imaging of target
lesions in one patient with liver metastasis after treatment
with regorafenib is shown in Figure 2. Efficacy of regor-
afenib was satisfactory, and the target lesion was reduced
dramatically.
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Table | Baseline Characteristics of Patients with Metastatic CRC According to Hypertension and HFS Status

n (%) HFS P Hypertension P
Yes (n=50) | No (n=46) Yes (n=37) | No (n=59)

Age, years
Median (range) 56 (21-81) | 55 (21-79) 56 (23-81) | 0.515 | 56 (21-78) 56 (25-81) 0.358

Sex
Male 59 (61.5) 30 (60) 29 (63.0) 0.76 23 (62.2) 36 (61.0) 0911
Female 37 (38.5) 20 (40) 17 (37.0) 14 (37.8) 23 (39.0)

ECOG score
(o] 46 (47.9) 24 (48) 22 (47.8) 0.986 19 (51.4) 27 (45.8) 0.594
2 50 (52.1) 26 (52) 24 (52.2) 18 (48.6) 32 (54.2)

Tumor location
Right-sided 35 (36.5) 19 (38) 16 (34.8) 0.744 14 (37.8) 21 (35.6) 0.824
Left-sided 6l (63.5) 31 (62) 30 (65.2) 23 (62.2) 38 (64.4)

Metastatic lesions
Liver 81 (84.4) 41 (82) 40 (87.0) 0.674 33 (89.2) 48 (81.4) 0.873
Lung 35 (36.5) 17 (34) 18 (39.1) 13 (35.1) 22 (37.3)
Other sites I (11.5) 7(14) 4 (8.7) 5(13.5) 6(10.2)

Histology
Adenocarcinoma 90 (93.7) 47 (94) 43 (93.5) 0916 35 (94.6) 55 (93.2) 0.787
Mucinous adenocarcinoma 6 (6.3) 3 (6) 3 (6.5) 2 (54) 4 (6.8)

Lines of previous treatment
2 43 (44.8) 22 (44) 21 (45.7) 0.871 16 (43.2) 27 (45.8) 0.809
>3 53 (55.2) 28 (56) 25 (54.3) 21 (56.8) 32 (54.2)

History of surgical treatment
Yes 65 (67.7) 36 (72) 29 (63.0) 0.348 27 (73.0) 38 (64.4) 0.382
No 31 (32.3) 14 (28) 17 (37.0) 10 (27.0) 21 (35.6)

History of targeted drug therapy
Yes 38 (39.6) 21 (42) 17 (37.0) 0.614 15 (40.5) 23 (39.0) 0.879
No 58 (60.4) 29 (58) 29 (63.0) 22 (59.5) 36 (61.0)

History of antiangiogenic drug therapy
Yes 32 (33.3) 16 (32) 16 (34.8) 0.773 13 (35.1) 19 (32.2) 0.767
No 64 (66.7) 34 (68) 30 (65.2) 24 (64.9) 40 (67.8)

History of immunotherapy
Yes I (I1.5) 6 (12) 5(10.9) 0.862 4 (10.8) 7(11.9) 0.875
No 85 (88.5) 44 (88) 41 (89.1) 33 (89.2) 52 (88.1)

Initial dosage of regorafenib
160 mg 26 (27.1) 14 (28) 12 (26.1) 0.833 I (29.7) 15 (25.4) 0.644
120 mg 70 (72.9) 36 (72) 34 (73.9) 26 (70.3) 44 (74.6)

Abbreviations: CRC, colorectal cancer; HFS, hand—foot syndrome; ECOG, Eastern Cooperative Oncology Group.

Median follow-up was 9.5 (95% CI 0.2-24) months. At  As shown in Figure 3, median OS was 9.8 (95% CI 7.02—
cutoff for analysis of the primary end point PFS, 90 incidents of ~ 12.59) months. Subsequent therapeutic regimens are presented
progression or death had been observed (93.8%). Asillustrated  in Table S2 for 61 patients. Of these, chemotherapy was used in
in Figure 3, median PFS was 2.5 (95% CI 1.98-3.02) months. 19 (31.1%), antiangiogenic TKIs (fruquintinib, apatinib, or
OS was also analyzed in view of the relatively long follow-up.  anlotinib) in 17 (27.9%), PD1 inhibitors in eleven (18%), and
At cutoff for analysis of OS, 82 deaths had occurred (85.4%).  traditional Chinese medicine in 14 (23%).
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Figure | Waterfall plot of best percentage change in target-lesion size among atients with previously treated metastatic colorectal cancer.

Figure 2 MRI scan results of change in target lesions in liver metastasis of one patient with metastatic colorectal cancer after treatment with regorafenib.

To investigate the influence of baseline characteristics on
PFS, univariate analysis was carried out. As indicated in
Table 2, age and ECOG score werw significantly associated
with PFS: median PFS of patients aged <56 years was longer
than those aged >56 years (3.5 vs 1.8 months, P=0.021), and
median PFS of patients with ECOG scores of 0—1 was better
than that of patients with a score of 2 score (3.8 vs 1.8
months, P=0.012). It should be noted that patients with right-
sided colon cancer showed a trend of shorter PFS than those
with left-sided CRC (1.8 vs 2.9 months), though the differ-
ence was not statistically significant (P=0.056). Similarly,
adenocarcinoma conferred a trend of longer PFS than muci-
nous adenocarcinoma (2.5 vs 1.8 months, P=0.311).

Safety Profile

No grade 5 adverse reactions were observed, though all
patients experienced adverse reactions during treatment.
The safety profile is shown in Table 3. Relatively serious
grade >3 adverse reactions observed were HFS, hyperten-
sion, AST/ALT increase, diarrhea, oral mucositis, nausea,
vomiting, fatigue, loss of appetite and proteinuria.

Prognostic Implications of

Adverse-Reaction Status
As exhibited in Table 3, HFS and hypertension were the most
common adverse reactions induced by regorafenib therapy.
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Figure 3 Progression-free survivaland overall survival of patients with previously treated metastatic colorectal cancer.

Therefore, the prognostic significance analysis was mainly
concentrated on these. A total of 50 and 37 patients experi-
enced HFS and hypertension during regorafenib monother-
apy, respectively. On the other hand, as shown in Table 1,
baseline characteristics of patients for HFS and hypertension
status were well balanced. Consequently, subsequent analy-
sis of clinical significance of hypertension and HFS was
performed. PFS for HFS status is shown in Figure 4.
Median PFS of patients with HFS was superior to those
with no HFS (3.3 vs 2.0 months, )(2:6.23; P=0.013).
Similarly, as illustrated in Figure 5, median PFS of patients
with hypertension was longer than for those with no hyper-
tension (3.6 vs 2.2 months, X2:5-14§ P=0.023).

Multivariate analysis using Cox regression for PFS was
performed on baseline characteristics that were significant
on univariate analysis to adjust confounding factors. As illu-
strated in Table 4, statistically significant differences remained
for HFS and hypertension, which suggested that HFS and
hypertension were independent factors in PFS (HR 0.65,
P=0.024; HR 0.67, P=0.035). ECOG score and age were also
independent factors in PFS (HR 1.96, P=0.021; HR 1.72,
P=0.033).

Discussion
To the best of our knowledge, this study is the first to
provide and highlight real-world evidence on the efficacy

and safety of regorafenib for patients with mCRC who
have failed standard regimens. Prognostic significance
indicated that the most common adverse reactions of
HFS and hypertension induced by regorafenib therapy
could be used as potential biomarkers for prognostic pre-
diction in patients receiving regorafenib therapy.
Regarding the efficacy of regorafenib, ORR and DCR
were 3.1% and 54.2%, respectively, consistent with that
the phase III CONCUR clinical trial of regorafenib for
mCRC (ORR 4% and DCR 51% in the regorafenib arm).
Actually, a relatively low response to regorafenib has been
observed among clinical trials irrespective of ethnicity,
with ORR of 0-6.4% and DCR of 15%-57%."
Consequently, this highlights the common features of anti-
angiogenic small-molecule TKIs and the need to explore
potential biomarkers to guide regorafenib therapy.'’
However, median PFS in our study was 2.5 months. This
was slightly shorter than the CONCUR trial (3.2 months).
We speculated that the discrepancy could be attributed to
the retrospective design of our study. Management of
patients with mCRC in a retrospective study was not
sufficient or normative compared with a well-designed
phase III clinical trial, which was demonstrated in another
retrospective study of regorafenib in mCRC.?® On the
other hand, attention should be paid to the influence of
ECOG scores. Patients with ECOG 2 in our study
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Table 2 Univariate PFS Analysis of Patients with Metastatic CRC According to Baseline Characteristics
n Median PFS (months) 95% CI P

Age, years
<56 40 35 2.55-4.45 0.021
256 56 1.8 1.12-2.48

Sex
Male 59 23 1.71-2.89 0.515
Female 37 2.8 2.01-3.59

ECOG score
0-I 46 38 2.994.61 0.012
2 50 1.8 1.07-2.53

Tumor location
Right-sided colon cancer 35 1.8 1.13-2.47 0.056
Left-sided CRC 6l 29 2.18-3.62

Histology
Adenocarcinoma 90 2.5 1.91-3.09 0.311
Mucinous adenocarcinoma 6 1.8 1.11-2.49

Lines of previous treatment
2 43 25 1.93-3.07 0.567
23 53 25 1.91-3.09

History of targeted drug therapy
Yes 38 23 1.79-2.81 0.546
No 58 2.8 2.13-3.47

History of antiangiogenic drug therapy
Yes 32 2.8 2.08-3.52 0.524
No 64 25 1.92-3.08

History of immunotherapy
Yes I 3.0 2.14-3.86 0.325
No 85 25 1.86-3.14

Initial dosage of regorafenib
160 mg 26 2.8 2.15-3.45 0.313
120 mg 70 25 1.97-3.03

Abbreviations: PFS, progression-free survival; CRC, colorectal cancer; ECOG, Eastern Cooperative Oncology Group.

accounted for approximately 50%. As far as we know,
ECOG score is one of the most significant prognostic
factors in malignant tumors, and poor scores are associated
with worse prognosis.?' Results of Cox regression analysis
suggested that patients ECOG 2 was independently asso-
ciated with worse PFS, consistent with the results of
a previous study.”? Ducreux et al studied 1,037 patients
with mCRC in a real-world study to investigate the safety
and effectiveness of regorafenib in routine clinical
practice,”® finding that median PFS was 2.9 (95% CI
2.8-3.0) months, consistent with the PFS in our study.
The CONSIGN study explored the efficacy and safety of
regorafenib for patients with mCRC who had progressed

after standard therapy.”* Medical evidence from 2,872
patients showed that median PFS was 2.7 (95% CI 2.6—
2.7) months,
suggests that regorafenib has potential efficacy for patients
treated mCRC to
Interestingly, we also observed that patients with mucinous

also consistent with our study. This

with  previously some extent.
adenocarcinoma tended to have poorer PFS than those
with adenocarcinoma, consistent with Mekenkamp et al.*®
They studied 1,010 mCRC patients who had been treated
with chemotherapy and targeted therapies in two phase 111
studies. Mucinous adenocarcinoma (99 patients) was asso-
ciated with worse ORR, PFS, and OS. However, it should
be noted that adenocarcinoma

mucinous usually
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Table 3 Safety Profile of Patients with Metastatic CRC Treated
with Regorafenib

n (%) Grade 1-2, Grade =3,

n (%) n (%)
Hand—foot 50 (52.1) 39 (40.6) 11 (I1.5)
syndrome
Hypertension 37 (38.5) 29 (30.2) 8 (8.3)
Fatigue 32 (33.3) 20 (25.3) I (1.0)
Diarrhea 26 (27.1) 23 (24.0) 3 3.0
Loss of appetite 21 (21.9) 20 (20.9) I (1.0)
AST/ALT 20 (20.8) 15 (15.6) 5(52)
increased
Oral mucositis 16 (16.7) 14 (14.6) 2(2.0)
Nausea and 13 (13.5) I (11.5) 2 (2.1)
vomiting
Hematological I (11.5) I (11.5) 0 (0.0
toxicity
Proteinuria 9(94) 8 (8.3) I (1.0)

Abbreviations: CRC, colorectal cancer; AST, aspartate aminotransferase; ALT,
alanine aminotransferase.

correlateds with higher proportion of deficient mismatch
repair,”® which suggested that patients with mucinous ade-
nocarcinoma might benefit from immunotherapy.
Notably, median OS was 9.8 (95% CI 7.02-12.59)
months, longer than that observed in the CONCUR (8.8

months of regorafenib arm) and CORRECT trial (6.4
months of regorafenib arm) trials.”?” We speculate that
one explanation could be the difference in previous expo-
sure to targeted drug treatment. In our study, 39.6%
patients had been treated with targeted drugs (VEGF-
targeted or EFGR-targeted or antiangiogenic TKIs).
However, 60% and 100% patients had previously been
given VEGF-targeted or EGFR-targeted biological drugs
in CONCUR and CORRECT, respectively. Subgroup ana-
lysis of OS indicated that patients who were not treated
with targeted biological therapy seemed to derive greater
benefit from regorafenib than those who had been admi-
nistered with previous targeted drug treatment.” In a retro-
spective study of 29 patients with mCRC where 90% were
treated with regorafenib therapy and had previous bevaci-
zumab exposure, median OS of 6 (95% CI 5-8) months
was observed.”® Therefore, previous targeted drug expo-
sure could determine worse prognosis. However, this
explanation should be interpreted with caution, given that
no prospective study was available to confirm it. Another
reason that longer OS was observed in our study could
have been the continuous licensing since 2018 of immu-
notherapy drugs (pembrolizumab and nivolumab) and tar-
geted antiangiogenic TKIs (fruquintinib), which can be
effective as subsequent line treatment for patients with

o
Q -
- HFS
Non-HFS
wn
N~ 4
o
HFS Non-HFS
o Median PFS (Months) 3.3 2.0
g 7 95% ClI 2.15-4.46 1.68-2.32
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o
° | 1 J
Q T T T T
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Figure 4 Progression-free survival of patients with previously treated metastatic colorectal cancer by hand—foot syndrome status.
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Figure 5 Progression-free survival of patients with previously treated metastatic colorectal cancer by hypertension status.

mCRC in China.*** Fruquintinib become a new standard
third-line treatment for patients with mCRC in China in
the FRESCO clinical trial.*® Consequently, immunother-
apy and fruquintinib are available for patients with che-
motherapy-refractory mCRC after progression with
regorafenib, and contributed to survival benefit.*’

Given the relatively high incidence (54%) of grade >3
adverse reactions from the 160 mg initial dosage of regor-
afenib in the phase III clinical trial into consideration, we
chose 120 mg as an alternative initial regorafenib dosage.

Similar initial dosage was also observed in another

Table 4 Multivariate Cox Regression Analysis of PFS According
to Baseline Characteristics and Adverse-Reaction Status

HR 95% ClI P

ECOG

2 vs 0-1 1.96 1.22-2.71 0.021
Age

256 vs <56 1.72 1.09-2.36 0.033
HFS status

Present vs absent 0.65 0.33-0.91 0.024
Hypertension status

Present vs absent 0.67 0.31-0.96 0.035

Abbreviations: ECOG, Eastern Cooperative Oncology Group; HFS, hand—foot
syndrome.

retrospective study and clinical practice.”> Common adverse
reactions of patients with mCRC receiving regorafenib treat-
ment were HFS, hypertension, AST/ALT increase, diarrhea,
oral mucositis, nausea, vomiting, fatigue, loss of appetite,
and proteinuria, consistent with a previous retrospective
study of regorafenib.”® No new adverse reactions were
detected during the study, which demonstrated that regorafe-
nib at an initial dosage of 160 mg or 120 mg can be safe.
Overall incidence of adverse reactions in our study was
relatively lower than in the CONCUR trial, and we specu-
lated that the difference might be attributed to the retrospec-
tive design of our study. A previous retrospective study
indicated that adverse reactions had been documented poorly
and insufficiently compared to a phase I1I trial.'” However, it
should be noted that HFS incidence seem to be higher in
Asian populations. All-grade HFS incidence in CORRECT
(non-Asian population) was 47%, while all-grade HFS inci-
dence in CONCUR (Asian population) was 73%. Another
exploratory study among Japanese found that all-grade HFS
incidence was 81.4%, and most of the patients had been
administered 160 mg regorafenib.'* Though most patients
in our study were administered 120 mg, all-grade HFS inci-
dence was 52.1%. It would seem that HFS incidence
is higher in Asian populations than that in non-Asian ones.
However, this conclusion should be validated in large-scale
prospective clinical trials.
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Interestingly, the prognostic significance of adverse
reactions in our study suggested that hypertension and
HFS induced by regorafenib could be used as potential
biomarkers to predict the prognosis of regorafenib treat-
ment, which is in line with ae previous study of the
association between HFS and regorafenib efficacy in the
treatment of mCRC.'* Similarly, a recent study using
exploratory analysis to investigate the influence of HFS
or hypertension on the efficacy of another antiangiogenic
small-molecule TKI, anlotinib, for elderly patients with
small-cell lung cancer’> demonstrated that hypertension
and HFS might confer superior PFS to no hypertension
and HFS, consistent with the clinical significance of
hypertension and HFS in our study. To our knowledge,
hypertension and HFS are the most common adverse reac-
tions associated with antiangiogenic inhibitors affecting on
the VEGF pathway, including bevacizumab, sorafenib, and
sunitinib.**> A previous study indicated that the mechanism
of hypertension could be attributed to the fact that inhibi-
tion of VEGFR in vascular endothelial cells might
decrease the production of nitric oxide and prostacyclins,
thus 3

Analogously, HFS might result from decreased reconstruc-

contributing to increased blood pressure.
tion of skin after restriction of angiogenesis induced by
antiangiogenic therapy.®®> Therefore, hypertension or HFS
induced by regorafenib might reflect inherent host biology
that causes differences in VEGF/VEGFR blockade to
some extent, thus serving as potential biomarkers for effi-
cacy prediction. However, this conclusion should be con-
firmed in large-scale prospective clinical trials. More
importantly, we believe that focus should be placed
on managing hypertension or HFS induced by regorafenib
therapy instead of interruption of the treatment when these

occur during clinical regorafenib administration.

Conclusion
This retrospective study provides real-world evidence of
the superior efficacy and tolerable safety of regorafenib
for Chinese patients with mCRC who have failed stan-
dard and HFS
by regorafenib therapy could be used as potential
with

regimens. Hypertension induced

biomarkers to predict prognosis regorafenib

administration.
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