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Introduction

Colorectal cancer (CRC) is the third most prevalent 
cancer (1,931,590 cases in 2020) and the second leading 
cause of cancer-related death (935,173 deaths in 2020)  
worldwide (1). Although it is more common in high-

income countries, the rate of its incidence and related 
mortality is rapidly increasing in many low- and middle-
income countries as well (2). The global prevalence of CRC 
is higher in men than in women (746,298 vs. 614,304) (3). 
Furthermore, men have significantly higher rates of CRC-
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related mortality than women (372,639 vs. 320,294), and 
this difference is observed across all age groups (4). Of 
all patients with CRC, metastases are detected in 25% of 
patients at the time of diagnosis, whereas 50% subsequently 
advance to metastases, accounting for a higher mortality 
rate (5).

Development and implementation of targeted therapies 
in the past 15 years have led to increased overall survival 
(OS) and response rate among patients with metastatic 
CRC (mCRC) (6,7). The standard first-line and second-line 
therapies for patients with mCRC consist of two or three 
chemotherapy drugs combined with a targeted drug (7,8). 
Targeted drugs used for mCRC treatment are directed 
against epidermal growth factor receptor (anti-EGFRs) or 
vascular endothelial growth factor receptors (anti-VEGFRs), 
both of which inhibit angiogenesis and thus limit tumor 
growth and metastasis (9,10).

Regorafenib, an oral multikinase inhibitor,  has 
been approved by the United States Food and Drug 
Administration (USFDA) as third- or later-line therapy 
for patients who respond poorly to first- and second-
line treatments (11). Its approval was based on the results 
of the CORRECT trial (12). It is also approved by the 
European Medicines Agency and the China Food and Drug 
Administration (13,14). Recently, another oral VEGFR 
inhibitor, fruquintinib, was also approved by the USFDA 
for third-line treatment of mCRC (15).

Regorafenib and fruquintinib differ in their mechanism 
of action (16-19). Regorafenib blocks cell signaling pathways 
involving VEGFR-1, -2, and -3, fibroblast growth factor 
receptor (FGFR), platelet-derived growth factor (PDGF)-α 
and -β, epidermal growth factor (EGF), angiotensin 2, and 
RAF (20). On the other hand, fruquintinib which represents 
a new generation of small-molecule VEGFR inhibitors 
selectivity targets VEGFR-1, -2, and -3 only (17). 

Although randomized clinical trials (RCTs) have shown 
that both regorafenib and fruquintinib significantly improve 
survival outcomes in patients with mCRC when compared 
with placebo, studies are underway to illustrate the head-
on comparison between the two. One such real-world study 
conducted at the Peking University comprises a cohort of 
regorafenib versus fruquintinib in mCRC patients who have 
progressed after at least one second-line chemotherapeutic 
intervention (NCT04431791). In the current review, the 
safety and efficacy of regorafenib and fruquintinib as third-
line treatment for patients with mCRC using evidence 
from RCTs and observational studies will be summarized. 
We present the following article in accordance with the 

Narrative Review reporting checklist (available at https://
tcr.amegroups.com/article/view/10.21037/tcr-20-3539/rc).

Methods

Literature search was done on PubMed for articles 
published in English focusing on relevant articles. The 
keywords “regorafenib” OR “fruquintinib” AND “colorectal 
cancer” for clinical studies performed in randomized 
controlled settings and real-world settings were used.

Targeting angiogenesis in CRC

Angiogenesis, that is, the formation of new blood vessels, 
is imperative for tumor growth and metastasis (21,22). It is 
a complex process involving the interplay of multiple pro- 
and anti-angiogenic factors and cell signaling pathways. 
The expression level of these factors in cells is controlled 
by hypoxia response elements on DNA molecule, which 
are activated by hypoxia-inducible factor (transcription 
factor) under deprivation of adequate oxygen supply  
conditions (23).  The classical  factors involved in 
angiogenesis are VEGF family, PDGF, EGF, hepatocyte 
growth factor, insulin-like growth factors, angiopoietins, 
f ibroblast  growth factors ,  tumor necrosis  factor, 
transforming growth factors, and interleukins (22,23). 
These angiogenic factors act via tyrosine kinase receptors 
and downstream signaling proteins through the RAF kinase 
pathway or PI3K/PTEN/Akt pathway (23). EGFR signaling 
plays a pivotal role in tumor growth and progression in 
CRC (24). EGFR, when activated (via ligand binding), 
triggers PI3K/PTEN/Akt and Ras-Raf-MEK-MAPK 
pathways to promote tumor cell proliferation, angiogenesis, 
and metastasis (24).

Clinical studies have shown that anti-angiogenic 
drugs such as anti-VEGFR and anti-EGFR can improve 
the survival of patients with mCRC (10,25). According 
to a systematic review and meta-analysis of 12 RCTs 
comprising 7,108 patients, cetuximab, an EGFR inhibitor, 
can significantly prolong progression-free survival 
(PFS) and OS in patients with mCRC in combination 
with chemotherapeutic agents versus chemotherapy  
alone (26). In addition, REVERCE was a phase 2 
randomized study on the sequential  treatment of 
regorafenib followed by cetuximab compared with 
cetuximab followed by regorafenib in patients with mCRC 
(UMIN000011294). The results from this study showed 
that patients in the regorafenib followed by cetuximab arm 
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had better PFS [PFS: 5.2 vs. 1.8 months; hazard ratio (HR): 
0.29] and OS (17.4 vs. 11.6 months; HR: 0.61, P=0.03) 
than those who received cetuximab before regorafenib (27). 
However, tumors develop resistance toward bevacizumab, 
which is an anti-VEGFR monoclonal antibody activating 
alternative angiogenic pathways (28-31). Hayashi et al. 
[2014] evaluated serum concentrations of biomarkers in 
patients with mCRC before and after treatment with folinic 
acid, fluorouracil, and irinotecan (FOLFIRI regimen) and  
bevacizumab (32). They reported that after treatment, 
VEGF-A levels decreased significantly (P<0.0001); 
however, a concurrent and significant increase in PDGF 
concentration was also observed (P<0.0001). Interestingly, 
the treatment led to significantly higher levels of VEGF-C 
after 1 month and VEGF-D after 2 and 6 months of 
therapy compared with baseline levels (the period following 
treatment) (32).

Thus, it is suggested that drugs that can simultaneously 
block multiple signaling pathways should be used for 
effective inhibition of angiogenesis (33-35). VEGFR and 
EGFR signaling pathways are interlinked, and hence, 
two approaches are used to inhibit both pathways: (I) 
a horizontal approach consisting of an anti-angiogenic 
drug that can block signaling through VEGFR as well as 
EGFR simultaneously; (II) a vertical approach that utilizes 
two different drugs to block both VEGFR- and EGFR-
mediated signaling. As VEGFR and EGFR pathways are 
interdependent, the synergistic inhibition might limit 
the possibility of resistance to a targeted therapy that is 
observed with the usage of a single targeted drug (33,35,36). 

Regorafenib and fruquintinib as anti-angiogenic agents 
in mCRC
Regorafenib inhibits signaling through VEGFR-1, -2, and 
-3, PDGFRβ, c-KIT, RET, FGFR1, and TIE2, and thereby, 
limits tumor progression. In addition, it inhibits the RAF/
MEK/MAPK cascade, which is involved in downstream 
signaling of these receptors and EGFR (Figure 1). Cell 
signaling through these receptors and kinases is required 
for tumor growth and angiogenesis. Hence, by inhibiting 
signaling through these pathways, regorafenib can 
effectively limit tumor progression in CRC (16,20). On the 
other hand, fruquintinib, a potent, small-molecule VEGFR 
inhibitor used for mCRC treatment, targets VEGFR-1, 
-2, and -3 only. It inhibits VEGF-induced VEGFR2 
phosphorylation, which is required for downstream 
signaling, leading to angiogenesis and tumor growth  
(Figure 1) (15,17). As regorafenib targets multiple 

pathways, it can inhibit angiogenesis more profoundly than 
fruquintinib and also limit the possibility of development of 
resistance in tumor cells toward targeted therapy (33,37). 
Based on this, regorafenib could clinically be a more 
effective anti-angiogenic agent in mCRC compared with 
fruquintinib.

Efficacy of regorafenib and fruquintinib in third-line 
therapy of mCRC

Evidence from randomized controlled trials
Two large randomized phase 3 trials,  CORRECT 
(NCT01103323) and CONCUR (NCT01584830), have 
demonstrated that regorafenib effectively prolongs the 
median OS and PFS in patients with mCRC compared 
with placebo (12,38). CORRECT was an international 
multicenter, randomized, phase 3 trial that enrolled patients 
with mCRC from 114 centers across 16 countries (12). 
Patients were randomized to receive either regorafenib 
(n=505) or placebo (n=255), and it was seen that OS and 
PFS were significantly extended in regorafenib-treated 
patients than in those receiving placebo (OS: 6.4 vs. 5.0 
months; HR: 0.77, 95% CI: 0.64–0.94, P=0.0052; PFS: 
0.49, 95% CI: 0.42–0.58, P<0.0001) (12). As 111 patients 
in the CORRECT trial were of Asian ethnicity, the results 
confirmed the efficacy of regorafenib in Asian patients 
with mCRC. In another trial, CONCUR, 204 Chinese 
patients from 25 hospitals were randomized to receive oral 
regorafenib (160 mg, daily) or placebo on days 1 to 21 of 
each 28-day cycle. Patients included in the trial had received 
at least two lines of treatment for mCRC. The regorafenib-
treated group had significantly longer OS compared with 
the placebo group (8.8 vs. 6.3 months; HR: 0.55, 95% CI: 
0.40–0.77, P=0.00016). Similarly, PFS was prolonged in the 
regorafenib group compared with the placebo group (3.2 vs. 
1.7 months; HR: 0.31, 95% CI: 0.22–0.44, P<0.0001).

Efficacy data for fruquintinib are mostly obtained 
from a placebo-controlled phase 3 trial, FRESCO 
(NCT02314819), which randomized 416 Chinese patients 
with mCRC to receive either fruquintinib (n=278; dosage 
5 mg/day) or placebo (n=138; dosage 5 mg/day) for 1 to  
21 days in a course of 28-day cycle with best supportive 
care. Fruquintinib was efficacious in significantly 
prolonging OS in comparison with placebo (9.3 vs.  
6.6 months; HR: 0.65, 95% CI: 0.51– 0.83, P<0.001) and 
PFS (3.7 vs. 1.8 months; HR: 0.26, 95% CI: 0.21–0.34, 
P<0.001). Interestingly, OS did not differ between the 
treatment arms among patients aged ≥65 years (HR: 0.95, 
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95% CI: 0.55–1.63) (39). This finding implies that the 
treatment effect in terms of OS was better in FRESCO 
compared with CONCUR primarily because of the 
inclusion of a higher proportion of patients aged ≥65 years 
in the regorafenib group in the former study (12). This 
possibility was further confirmed by the subgroup analysis 
that indicated better survival in patients aged <65 years 
than in those aged ≥65 years in CORRECT (OS: 0.86 vs. 
0.72; PFS: 0.65 vs. 0.42) and FRESCO trials (OS: 0.95 vs. 
0.56; PFS: 0.33 vs. 0.26). In addition to the aforementioned 
factor of age, it is worth noting that the FRESCO trial 
consisted of more men in its placebo group than the 
fruquintinib group, thereby skewing the analysis in favor 
of fruquintinib, as shown by the subgroup analysis wherein 
similar OS was observed in the fruquintinib and placebo 
arms among women (HR: 0.85, 95% CI: 0.57–1.29). Most 
importantly, the FRESCO trial included fewer patients than 
the CORRECT trial (416 vs. 760, respectively). Moreover, 
the CORRECT trial was an international trial that included 
patients from various ethnicities (16 countries), whereas 

the FRESCO trial consisted of only Chinese patients with 
mCRC, thus limiting its global generalizability (38, 39). 
On the other hand, the CONCUR study included a lower 
proportion of patients with no history of targeted therapy 
(41% vs. 60.1%) and a higher proportion of patients aged 
>65 years (30% vs. 18%) in the treatment arm than in the 
placebo arm when compared with FRESCO. Although both 
CONCUR and FRESCO showed a survival benefit with 
both the drugs, a greater reduction in the risk of death was 
observed in CONCUR with regorafenib than in FRESCO 
with fruquintinib (45% vs. 35%).

Furthermore, in the randomized, phase 2b study 
by Xu et al., 47 Chinese patients with mCRC received 
fruquintinib, whereas 24 were given a placebo, in addition 
to best supportive care. The patients enrolled had received 
≥2 lines of prior therapies for mCRC. OS was similar 
among patients in the fruquintinib arm and those in the 
placebo arm (HR: 0.71; 95% CI: 0.38–1.34). However, PFS 
was significantly better in the fruquintinib arm (HR: 0.30, 
95% CI: 0.15–0.59, P<0.001) (40).

Figure 1 Mechanism of action for regorafenib and fruquintinib.
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Evidence from real-world/retrospective studies
As RCTs usually evaluate the efficacy and safety in a 
controlled setting, data on these parameters from real-
life prescribing conditions may differ. Thus, evidence 
from real-world cohort studies is of utmost importance to 
understand the efficacy, safety, and potential predictors of 
outcome in patients treated with regorafenib. REgorafeniB 
in mEtastatic Colorectal cancer: a French Compassionate 
progrAm (REBECCA) is a cohort study that evaluated the 
efficacy and safety of regorafenib in French patients with 
mCRC (n=654) who were previously treated with or were 
not considered candidates for standard therapies (41). Of 
the total population, 35% had received at least three prior 
lines of therapy for mCRC and 10.6% of patients had 
Eastern Cooperative Oncology Group performance status 
(ECOG PS) scores ≥2. In the low-risk group (n=213), 
regorafenib led to a median OS of 9.2 months with a 
6-month OS rate of 67%, highlighting the importance of 
identifying subgroups of patients with mCRC who can 
benefit most from regorafenib (41). Furthermore, the 
researchers performed a post hoc analysis in the subgroup 
of patients who had baseline characteristics similar to that of 
the CORRECT study population. The median OS in this 
subgroup (n=440) was 6.3 months, whereas in the low-risk 
population, it was 8.7 months (6-month OS rate of 64%). 

Kopeckova et al. analyzed data on 148 regorafenib-
treated patients with mCRC from the National Clinical 
Registry of the Czech Republic and reported median OS 
and PFS of 9.3 and 3.5 months, respectively. Almost all 
patients (97.8%) included in the analysis had an ECOG PS 
score of 0-1 (42). Efficacy data from trials of regorafenib 
and fruquintinib are summarized in Table 1. Safety of 
regorafenib and fruquintinib for third-line therapy of 
mCRC. 

Signaling through tyrosine kinase receptor is required in 
both tumor and normal cells, and thus, the use of tyrosine 
kinase inhibitors (TKIs) is associated with undesired side 
effects (23). Hence, to determine the safety of a drug, an 
important consideration would be whether the resultant 
adverse events (AEs) were manageable or not. None of the 
studies evaluating the efficacy and safety of regorafenib or 
fruquintinib have reported the frequency of drug-related 
manageable AEs. However, serious AEs have been reported 
by five studies (CORRECT, CONCUR, RECORA, 
FRESCO, and a study by Xu et al.). Of these, CONCUR, 
FRESCO, and the study by Xu et al. were conducted in 
patients of Asian ethnicity. Tables 2,3 present the safety 
data on regorafenib and fruquintinib. Data from the phase 

3 CONCUR trial have strengthened the safety data on 
regorafenib. The trial randomly assigned 204 patients to 
receive either regorafenib or placebo (38). The proportion 
of patients experiencing drug-related AEs in the regorafenib 
and placebo arms was 97% and 46%, respectively. Hand-
foot skin reaction (HFSR) was the most frequent AE (73%). 
The common grade 3 or higher regorafenib-related AEs 
were HFSR (16%) followed by hypertension (HTN; 11%), 
hyperbilirubinemia (7%), and hypophosphatemia (7%). 
Serious drug-related AEs occurred in 9% of regorafenib-
treated patients and 4% of patients receiving placebo.

On the other hand, in the FRESCO trial consisting of 
Chinese patients, 99% in the fruquintinib arm and 88% in 
the placebo arm had treatment-related AEs. In addition, 
16% of the patients receiving fruquintinib and 6% of those 
treated with placebo experienced serious AEs, which are 
higher in comparison with those observed in the CONCUR 
trial (39). Grade ≥3 treatment-emergent AEs (TEAEs) 
occurred in 61.2% of patients receiving fruquintinib 
and 19.7% of those receiving a placebo. Approximately 
15.5% and 5.8% of patients reported serious AEs in the 
fruquintinib and placebo groups, respectively; 14.4% of 
fruquintinib-treated patients experienced serious AEs 
requiring hospitalization compared with 5.1% of those 
treated with placebo. Moreover, TEAEs proved fatal in 
3.2% of fruquintinib-treated patients and 1.5% of those 
receiving placebo. The most common AE reported was 
HTN (30%) followed by fatigue (4%), HFSR (15%), and 
diarrhea (2%).

Importantly, the proportion of patients aged <65 years 
in the drug arm was 82% in FRESCO compared with 70% 
in CONCUR (38,39). The CONCUR trial included more 
patients with >3‑line systemic therapy (54% vs. 31.7%) 
or metastatic disease treatment (38% vs. 20.5%). These 
patients had poor prognosis, which could have negatively 
affected the safety profile of the drug. 

Furthermore, the incidence of serious AEs reported with 
fruquintinib in CONCUR was lower than that reported in 
a recent randomized, phase 2 trial in Chinese patients with 
mCRC who received the best supportive care in addition 
to the drug or placebo (40). This study reported serious 
AEs in 25.5% of patients in the fruquintinib group and 
20.8% of those in the placebo group. Three patients in the 
fruquintinib group and two in the placebo group died due 
to AEs. 

Notably, post-market surveillance in Japanese patients 
with mCRC demonstrated that the incidence and grade of 
AEs with regorafenib peaked at the initial 2 months and 
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Table 1 Efficacy of regorafenib and fruquintinib

Study name Study location
No. of 

patients
Median OS, 

months (95% CI)
OS HR (95% CI)

Median PFS, 
months (95% CI)

PFS HR (95% CI)

Regorafenib

CORRECT (12,43) Global 505 6.4 (NA) 0.77 (0.64, 9.94) 1.9 (NA) 0.49 (0.42, 0.58)

CONCUR (38) Asia 136 8.8 (7.3, 9.8) 0.55 (0.40, 0.77) 3.2 (2.0, 3.7) 0.31 (0.22, 0.44)

REBECCA (41) France 654 5.6 – 2.7 –

Kopeckova et al., 2017 (42) Czech Republic 148 9.3 (5.6, 13.0) – 3.5 (2.7, 4.2) –

Japan PMS (44) Japan 1227 7 (6.3, 7.8) – – –

CORRELATE (45) Global 1037 7.6 (7.1, 8.2) – 2.8 (2.6, 2.8) –

RECORA (46) Germany 481 5.8 (5.3, 6.6) – 3.1 (2.8, 3.3) –

Calcagno et al., 2016 (47) France 29 6 (5, 8) – – –

CONSIGN (48) Global 2864 NA – 2.7 (2.6, 2.7) –

Lam et al., 2016 (49) Hong Kong 45 7.6 (4.1, 11.07) – 3.9 (3.28, 4.52) –

Fruquintinib –

FRESCO phase 2 trial (39) China 278 9.30 0.65 (0.51, 0.83) 3.71 0.26 (0.21, 0.34)

Phase 2 trial (40) China 47 7.72 4.73 –

CI, confidence interval; HR, hazard ratio; OS, overall survival; PFS, progression free survival; PMS, post-marketing surveillance.

stabilized afterward (44). This finding is supported by the 
results of the CORRECT study over the time course of 
regorafenib-associated AEs (43).

Regorafenib: safety from studies with a majority of 
Caucasian patients
In the CORRECT trial, the incidence of drug-related AEs 
leading to a dose reduction (38% in the regorafenib arm 
and 3% in the placebo arm) and grade ≥3 AEs (54% in the 
regorafenib arm and 14% in the placebo arm) compared 
with placebo was lower than that reported with fruquintinib 
in the FRESCO trial (12,39). It was observed that among 
regorafenib-treated patients, the incidence of AEs peaked 
early during treatment and gradually decreased with each 
cycle of treatment (43). The incidence of HFSR, fatigue, 
diarrhea, HTN, and rash reduced from 32%, 45%, 23%, 
21%, and 24% after the first cycle of treatment to 25%, 
22%, 18%, 2%, and 1% after six cycles of treatment, 
respectively. The proportion of patients with serious AEs 
was similar in the regorafenib and placebo groups (44% and 
40%, respectively). The common AEs observed are listed in 
Table 3.

Furthermore, the findings from CORRELATE, a 
prospective, observational study, showed that 80% of 

patients treated with regorafenib had drug-related AEs 
and 36% suffered from grade ≥3 AEs. The incidence of 
AEs was relatively low compared with other studies, which 
the authors attributed to the fact that almost half of the 
patients received less than the recommended daily dose  
(160 mg/day) of regorafenib (45). The real-world analysis 
of the CORRELATE trial in the Taiwanese cohort depicted 
a consistent safety report, as observed among Asian patients 
in trials such as the CORRECT and the CONCUR studies, 
suggesting HFSR occurring in 33.59% of patients (51). The 
common AEs observed with regorafenib use were consistent 
with other studies (Table 2). Further, the RECORA study 
determined the real-world efficacy and safety of regorafenib 
in German patients with mCRC (46). The study reported 
the occurrence of regorafenib-related grade ≥3 AEs and 
serious AEs in 19% and 9% of patients, respectively  
(Table 2).

Calcagno et al .  retrospectively investigated the 
effectiveness and safety of regorafenib in French patients 
with mCRC. The spectrum of regorafenib-induced AEs 
was consistent with other studies (12,38,43,47). A median 
treatment duration of 2.5 months (range, 0.13–11.4 months) 
led to treatment-related AEs in 86% of patients, with the 
incidence of fatigue, diarrhea, and HFSR in 35%, 20%, and 
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20% of patients, respectively (Tables 2,3) (47).
The recent single-arm, open-label, phase 3b CONSIGN 

study (NCT01538680) evaluated the safety of regorafenib 
in patients with mCRC (48). The study enrolled 2872 
patients (83% Caucasian) with mCRC who progressed after 
standard treatment. The ECOG PS scores of all patients 
were ≤1. After a median regorafenib treatment duration of 
3 months, TEAEs were observed in 91% of patients. AEs 
led to dose reduction and treatment discontinuation in 
46% and 9% of patients, respectively. The most frequent 
AEs were fatigue (46%), HFSR (42%), and HTN (30%). 
However, there was no drug-related serious AEs or death 
reported in the study (48).

Interestingly, when the initial dose of regorafenib was 
adjusted in these studies, the incidence of grade ≥3 AEs and 
serious AEs reduced, whereas the tolerance of patients to 
regorafenib increased. An adjustment of the regorafenib dose 
in CORRECT (76%) (12), CONCUR (75%) (38), RECORA 

(43%) (46), CONSIGN (87%) (48), REBECCA (50%) (41), 
and the phase 2 study by Kudo et al. (55%) (52) led to grade ≥3 
AE or SAE incidence rates of 54%, 54%, 19%, 63%, 43.7%, 
and 55%, respectively. Thus, regorafenib-related AEs can be 
limited by titrating the dose based on a patient’s response. 

Considering that TKIs act on cancer as well normal 
cells (23), their use is associated with side effects such as 
HTN, renal vascular injury, and heart failure (23). The 
most frequent cardiovascular adverse effect observed with 
TKIs is HTN, which is related to a TKI-induced reduction 
in Nitric oxide synthesis. Importantly, the most common 
complication caused by fruquintinib was HTN, which could 
be difficult to manage, whereas regorafenib usage most 
commonly led to HFSR, which can be easily managed.

Important considerations

The ethnicity of patients is an important factor that 

Table 2 Proportion of patients experiencing adverse events with regorafenib and fruquintinib

Study name
Median/average 
daily dose (mg)

Any treatment-
related AE

AEs leading to 
dose reduction

AEs leading 
to treatment 

discontinuation
Grade ≥3 AEs

Any serious 
AEs

Death during 
treatment

Regorafenib (I or I; C)*

CORRECT (12,43) 160/147.1 93; 61 38; 3 0 54; 14 44; 40 2; 1

CORRECT (sixth cycle)† 100; 97§ 67; 23 – 78; 49 – 0

CONCUR (38) 153.5/145.4 97; 46 40; 0 14;6 54: 15 9; 4‡ 2; 0

REBECCA (41) NA/142.2 80 – – 44 – 0

Kopeckova et al.,  
2017 (42)

NA 11.5 – – 3 – 0

Japan PMS (44) NA/131 89 – – – – 0

CORRELATE (45) NA/137 80 40 – 36 – 0

RECORA (46) NA/120.4 – – NA 19 9‡ <1

Calcagno et al., 2016 (47) NA 86 34

CONSIGN (48) 160/146 91 46 9 57 – 0

Lam et al., 2016§ (49) NA 100 78 – 60 – 0

RAVELLO (50) NA – 64; 30 <1;<1 NA – 0

Fruquintinib (I or I; C)*

FRESCO phase 3 trial (39) 5 96; 71
99; 88§

24; 4 15; 6 46; 7 16; 6
6; 2‡

3; 2

Xu et al., 2017 (40) 5 93.6; 58.3% 28; 0 – – 26; 21 3; 2

*, for studies reporting safety data on drug and placebo separately, data from both groups are provided; †, AEs following the sixth cycle of 
treatment; ‡, treatment-related serious AEs; §, treatment-emergent AEs. AE, adverse event; I, intervention; C, placebo.
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determines the safety and efficacy of a particular drug in 
the specified population (53,54). Although several studies 
conducted in the Caucasian population have evaluated the 
efficacy and safety of regorafenib, there is no evidence on 
the same for fruquintinib. Moreover, limited evidence is 
available on the efficacy and safety of fruquintinib compared 
with regorafenib. Furthermore, as opposed to regorafenib, 
there is no real-world evidence to support the effectiveness 
of fruquintinib in clinical practice. 

Participants enrolled in FRESCO comprised a lesser 
proportion of men in the fruquintinib group than in the 
placebo group, whereas the CONCUR trial had a higher 
proportion of women in the regorafenib arm compared 
with the placebo arm (38,39). Epidemiological studies 
have demonstrated that the prevalence of CRC and related 
mortality rates are higher in men than in women (3,4). As 
gender-related differences affect the pharmacokinetic and 
pharmacodynamic profile of a drug and hence influence 
treatment response (55,56), a lower proportion of men in 

the fruquintinib arm might have positively affected the 
survival outcomes in the FRESCO trial. Furthermore, the 
CONCUR trial had a higher proportion of patients aged 
≥65 years and those who have received >3 lines of systemic 
therapy or metastatic disease treatment (expected to have 
poor prognosis) in the drug arm compared with that in the 
FRESCO trial (38,39). To summarize, patients in the drug 
treatment arm in the CONCUR study had poor baseline 
characteristics in comparison with those in the fruquintinib 
arm in FRESCO, and these differences might have skewed 
the outcomes in FRESCO in favor of fruquintinib. These 
details should be taken into account while interpreting 
results of FRESCO and CONCUR, and while selecting the 
optimal third-line therapy for mCRC.

Although previous meta-analyses have compared the 
efficacy of regorafenib and fruquintinib, they had included 
only RCT evidence for statistical analysis. Although RCT 
evidence may provide good internal validity, in case of 
CRC, the patient age group in RCT settings cannot reflect 

Table 3 Treatment related adverse events with regorafenib and fruquintinib

Study name HTN Fatigue HFSR Diarrhea Anorexia
Oral 

mucositis
Nausea

Decreased 
platelet count

Thrombocytopenia Anemia

Regorafenib (I or I; C)*

CORRECT (12,43) 28; 6 47; 28 47; 8 34; 8 30; 15 27; 4 14; 11 – 13; 2 7; 2

CORRECT (sixth 
cycle†)

2 22 25 18 – – – – – –

CONCUR (38) 23; 3 17; 7 73; 3 18; 2 8; 4 – – 5; 0 (neutropenia) 10; 1 5; 0

REBECCA (41) 11 41 29 19 15 11 – – 3 –

Kopeckova et al., 
2017 (42)

– 2 5 – – – – – – –

Japan PMS (44) 27 14 56 – – – – 17 – –

RECORA (46) – – – – – – – – – –

Calcagno et al.,  
2016 (47)

4 35 20 20 14 14 4 10 17 4

CONSIGN (48) 30 46 42 25 24 25 11 – – 3

Lam et al., 2016§ (49) 44 42 78 18 31 4 – 20 53 47

RAVELLO (50) 55; 20 55; 60 45; 30 18; 30 0; 10 18; 0 0; 30 – –– 0; 10

Fruquintinib (I or I; C)*

FRESCO phase 3 
trial (39)

55; 15 12; 7 49; 3 20; 2 – – – 13 – –

Xu et al., 2017 (40) 30; 0 4; 0 15; 0 2; 0 – – – 4 – –

*, for studies reporting safety data on drug and placebo separately, data from both groups are provided; †, AEs following the sixth cycle of 
treatment; §, treatment-emergent AEs. HTN, hypertension; HFSR, hand-foot skin reaction; C, placebo; I, intervention. 
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real-world age distribution. Meta-analysis of real-world 
evidence has not been performed for comparing regorafenib 
and fruquintinib primarily because of the nonavailability 
of real-world evidence for assessing the effectiveness of 
fruquintinib. Moreover, the heterogeneity with respect 
to age in the different RCTs cannot be accounted for 
satisfactorily in meta-analysis. Further, while previous 
studies also included other drugs such as TAS-102, the 
current narrative review included only fruquintinib and 
regorafenib as both have similar modes of action. This is 
of significance considering that current studies are also 
evaluating the combination of angiogenic inhibitors and 
programmed cell death ligand-1inhibitors.

Future perspectives

With emerging anti-angiogenic agents, it seems that 
multi-targeted TKIs hold a therapeutic advantage over 
monoclonal antibodies because they can block multiple 
angiogenic signaling pathways simultaneously. Even 
though the mode of action of all anti-angiogenic receptor 
TKIs is the same, they differ in their pharmacokinetics 
and substance-specific AEs. Although international 
consensus over various therapy options has been made, 
an important question remains unresolved: how can anti-
angiogenic medicine be optimized. Future studies and trials 
should focus on exploring predictive biomarkers that will 
identify responders among the large patient group of non-
responders. To date, only a few candidates for predictive 
biomarkers have been identified but are from small  
studies (57). 

A dose-escalation, multicenter non-RCT in the United 
States (US) evaluating the toxicity and anticancer activity 
of fruquintinib in patients with advanced solid tumors 
(NCT03251378) revealed that the anticancer activity, safety 
profile, and tolerability of fruquintinib were congruous 
with other anti-angiogenic TKIs. The recommended 
phase 2 dose of 5 mg once daily in US patients is similar to 
that in Chinese patients; the dose-expansion phase of the 
study is still ongoing (58). FRESCO-2 (NCT04322539 
and EudraCT: 2020-000158-88) is another key study 
evaluating the efficacy and safety of fruquintinib in patients 
with refractory mCRC. It is a randomized, phase 3 study 
being held at 136 locations, with recruitment in the US, 
Europe, Australia, and Japan. A total of 687 patients with 
progression on or intolerance to trifluridine-tipiracil and/
or regorafenib and previously treated with chemotherapy 
will be randomized to either fruquintinib or placebo in 

conjunction with best supportive care. This study will 
determine the OS and PFS and provide valuable insights 
into a diverse population (59).

Current  unders tanding  o f  the  mechani sms  o f 
vascularization of micrometastatic lesions is  very 
limited, and agents that can block other modes of tumor 
vascularization are needed. Furthermore, understanding 
the mechanistic differences between VEGFR TKIs and 
anti-VEGF antibodies will help in optimizing the design 
of anticancer treatments. With more and more anticancer 
agents available, it is a challenge for the oncologist to make 
an optimal choice in the sequence of treatment without 
evidence based on head-on trials. The results are awaited 
from a real-world study of regorafenib versus fruquintinib 
in CRC (NCT04431791), which will provide clarity on 
their clinical benefits. International guidelines have reached 
a global consensus for the choice of drugs in different lines 
of treatment, the optimal strategy in the third line, and the 
sequence of drugs for mCRC; however, this is yet to be 
resolved. 

Conclusions

Current guidelines have approved regorafenib for third- 
and later-line treatment of patients with mCRC. Owing to 
emerging targets, the best strategies for treating patients 
with mCRC will continue to evolve as long as there 
are new treatment combinations and novel therapies to 
improve outcomes for patients. Baseline characteristics 
of the population in the drug arm in the CONCUR trial 
were poor in comparison with those in the FRESCO 
trial, which negatively affected the outcomes. However, 
in terms of efficacy, both drugs offer similar outcomes. 
Further clinical studies investigating the current treatment 
options are underway as we continue to improve our 
understanding of the use of these therapies in real-world 
settings. Regorafenib and fruquintinib as third-line therapy 
options in CRC have offered promising outcomes in terms 
of safety and efficacy. However, further breakdown of 
safety characteristics suggests regorafenib as a clear choice 
for treatment. Nonetheless, future RCTs comparing the 
efficacy and safety of regorafenib and fruquintinib as third-
line therapy in mCRC are warranted to establish an optimal 
third-line treatment option for patients with mCRC.
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