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Reevaluating regorafenib: Do we need the full dose?

Regorafenibi yeniden degerlendirmek: Tam doza ihtiyacimiz var mi?
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Abstract

Aim: Regorafenib is a standard treatment for metastatic colorectal cancer (nCRC), typically administered at a dose of 160
mg/day. This study evaluates the efficacy and tolerability of lower doses of regorafenib compared to the standard dose.

Material and Methods: A total of 58 mCRC patients were divided into two groups: low-dose (<120 mg/day) and high-
dose (>120 mg/day). We assessed disease control rate (DCR), progression-free survival (PFS), overall survival (OS), and
adverse events (AEs). Dose modifications and treatment discontinuations were recorded.

Results: 58 patients with a median age of 57 years were included. Regorafenib was administered as a median fourth-line
treatment, with 34 patients in the low-dose group and 24 in the high-dose group. Disease control rates were 37.9%, with
no significant difference between low-dose and high-dose groups (35.3% vs. 41.7%, P=0.625). Median PFS was similar
between the groups [3.3 months (95% Cl: 2.2-4.3) vs. 4.1 months (95% Cl: 2.3-5.8), P=0.695]. OS was also comparable across
groups [7.8 months (95% Cl: 5.8-9.7) vs. 10.3 months (95% Cl: 5.1-15.5), P=0.213]. AEs were reported in 89.6% of patients,
with a significantly higher rate of dose reductions or discontinuations in the high-dose group (41.7% vs. 11.8%, P=0.013).
Conclusion: Lower doses of regorafenib (<120 mg/day) provide comparable efficacy and similar disease control rates to

the standard dose. The high-dose regimen is associated with greater tolerability issues, suggesting that lower doses may
be a viable alternative for better patient management.
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Oz
Amag: Regorafenib, metastatik kolorektal kanser (mKRK) icin standart bir tedavi olup genellikle 160 mg/giin dozunda

uygulanmaktadir. Bu calisma, regorafenibin distik dozlarinin etkinligini ve yan etkilerini standart dozla karsilastirmayi
amaclamaktadir.

Gereg ve Yontemler: Toplam 58 mKRK hastasi, diisiik doz (<120 mg/glin) ve yiksek doz (>120 mg/giin) olmak Uzere iki
gruba ayrilmistir. Hastalik kontrol orani (DCR), progresyonsuz sagkalim (PFS), genel sagkalim (OS) ve yan etkiler (AEs)
degerlendirilmistir.

Bulgular: Calismaya 58 hasta dahil edilmis olup medyan yas 57'dir. Regorafenib, medyan dérdiincii basamak tedavi seklinde
uygulanmis; disiik doz grubunda 34, yiksek doz grubunda ise 24 hasta yer almistir. Tim kohortta hastalik kontrol orani
%37,9 olup gruplar arasinda anlamli bir fark saptanmamistir (%35,3'e karsi %41,7, P=0.625). Medyan PFS [3,3 ay (95% Cl: 2,2-
4,3) ve 4,1 ay (95% Cl: 2,3-5,8), P=0.695] ve OS [7,8 ay (95% Cl: 5,8-9,7) ve 10,3 ay (95% Cl: 5,1-15,5), P=0.213] gruplar arasinda
benzer bulunmustur. Yan etkiler tim kohortta %89,6 oraninda gortilmustr ve yiksek doz grubunda doz azaltimi veya tedavi
kesilme orani belirgin olarak daha ylksek bulunmustur (%41,7'ye karsi %11,8, P=0.013).

Sonuglar: Daha diistik dozlarda (<120 mg/glin) uygulanan regorafenib, standart doz ile benzer etkinlik ve hastalik kontrol
oranlari saglamaktadir. Standart doz regorafenib daha zor tolere edilmektedir. Bu sonuclar, diisiik doz uygulamasinin daha iyi

Introduction

Regorafenib is a multikinase inhibitor which has been
approved for the treatment of metastatic colorectal cancer
(mCRC). CORRECT trial demonstrated a significant survival
benefit of regorafenib treatment in mCRC patients who
had progressed on standard treatments [1]. The CONCUR
study later confirmed these findings in Asian patients[2].
Regorafenib has been used as a >3rd line therapy and beyond
in mCRC patients, with a recommended dose of 160 mg/day
(3 weeks on/1 week off).

However, regorafenib’s adverse event (AE) profile, including
hand-foot syndrome, fatigue, decreased appetite, diarrhea,
and hypertension, has limited its use in clinical practice, often
necessitating dose reductions or treatment discontinuation.
These AEs typically emerge early in therapy but tend to decrease
over time without cumulative toxicity [1,2]. The ReDOS and
CORRELATE studies demonstrated that starting regorafenib
at a lower dose improves tolerability without compromising
efficacy [3,4]. As a result, guidelines now include a dose-
escalation regimen as an alternative, where treatment begins
at 80 mg/day and is gradually increased to the recommended
dose at weekly intervals, based on patient tolerability [5].

Despite the use of dose-escalation strategies in current
practice, it is often observed that regorafenib cannot be
escalated to the target dose due to side effects and tolerance

tedavi tolerasyonu ile, standart doza alternatif olabilecegini gostermektedir.

Anahtar Kelimeler: kolorektal kanser, doz yanit iliskisi, ilag toleransi

challenges. This raises concerns among oncologists about
whether patients are receiving adequate treatment. However,
there are a few studies investigating the efficacy of regorafenib
at lower target doses, which could potentially address this
concern. The aim of this study is to evaluate the efficacy and
safety of lower regorafenib doses in patients with mCRC
receiving regorafenib treatment.

Material and Methods
Patient Cohorts and Regorafenib Dosing

Clinicopathological data of mCRC patients treated at Ankara
University Faculty of Medicine between January 2010 and
May 2022 were retrospectively collected. Eligible patients
were mCRC patients with histologically confirmed diagnosis
and had progressed on standard therapies, as defined by the
Response Evaluation Criteria in Solid Tumors (RECIST) version
1.1 [6]. Regorafenib was orally administered once daily after
meals on days 1-21.

Variables included demographics, stage at diagnosis, previous
therapy details, and prior local therapies or metastasectomy.
RAS and BRAF mutational status, as well as MSI status, were
also assessed.

Patients were categorized based on their daily regorafenib
dose intensity: >120 mg/day (high-dose=HD group) and <120
mg/day (low-dose=LD group). HD group included patients
who started on 120 mg/day and escalated to 160 mg/day,
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those who initiated treatment at 160 mg/day and maintained
that dose, and those who started at 160 mg/day but later
reduced to a minimum of 120 mg/day. LD group comprised
patients who began at 120 mg/day and either continued
at that dose or reduced to 80 mg/day, as well as those who
started at 80 mg/day and either remained at that dose or
tolerated up to a maximum of 120 mg/day.

For patients with dose escalation of regorafenib, those who
reached the escalated dose within less than 14 days were
included in the escalated dose group. Conversely, patients
who could not escalate to the planned dose within 14 days
or longer due to low tolerance were evaluated in their current
dose group.Changesindose and theirtiming during treatment
were recorded, and the daily dose intensity was calculated for
each patient throughout the treatment period.

Outcomes

The primary endpoint was progression-free survival (PFS),
defined as the time between the initiation of regorafenib and
end of the therapy or death, whichever comes first.

Secondary endpoints are overall survival (OS), defined as the
time between starting of regorafenib to the last visit or death,
whichever comes first; disease control rate (DCR), defined as
partial response to regorafenib treatment or stable disease;
and treatment related AEs.

This study was approved by the Ankara University clinical
research ethics committee (approval no: i01- 103-25, date:
17.02.2025) and followed the principles outlined in the
Written

Declaration of Helsinki. informed consent was

obtained from participants.
Statistical Analysis

Descriptive statistics were presented as mean + standard

deviation or median (min-max), whichever appropriate.
Nominal variables were reported as frequency and percentage.
Group comparisons were performed using t-test, Mann-
Whitney U, chi-square, or Fisher’s exact test, whichever was
appropriate. Survival outcomes were evaluated using Kaplan-
Meier analysis and p-value of <0.05 was considered statistically

significant. SPSS version 25 was used for statistical analyses.
Results
Baseline Characteristics

Fifty-eight patients with a median age of 57 years (IQR: 36-80)
were included. Forty patients (69%) had de novo metastatic
disease; 43 patients (75%) were diagnosed with colon cancer,
and 15 patients (25%) with rectal cancer. RAS and BRAF mutation
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assessments were available for all patients, whereas MSI status
was unknown for 9 patients. Sixty percent of the patients had
RAS mutant CRC. Three patients (5%) with MSI-H mCRC could
not receive immunotherapy due to unavailability (Table 1).

In the entire cohort, regorafenib was administered as a
median fourth-line treatment (IQR: 3-5). The median time from
diagnosis to the start of regorafenib was 25.6 months (IQR:
9.1-140.6). Prior to regorafenib, 44 patients (75%) had received
anti-VEGF, and 22 patients (37%) had received anti-EGFR
treatment. Additionally, 19 patients (32%) had a history of
metastasectomy (for liver or lung metastases), and 16 patients
(27%) had received local treatments other than surgery for
liver metastases (Table 2).

Regorafenib Efficacy, Adverse Events, and Survival
Outcomes

A total of 34 patients were assessed in the LD group and 24 in
the HD group. In the LD group, 12 patients started treatment
with 80 mg/day of regorafenib, of whom 3 could tolerate up to
a maximum of 120 mg/day. The remaining 22 patients began
treatment at 120 mg/day but could not escalate to a higher
dose due to limited tolerability.

The median regorafenib dose intensity in the LD group was 120
mg/day (IQR: 80-120), with a median duration of 74 days (IQR:
19-758) until the first dose change. In the HD group, 3 out of 24
patients initiated treatment at 80 mg/day and 6 at 120 mg/day,
with all reaching the target dose of 160 mg/day in subsequent
cycles. Among the 15 patients who began treatment at 160
mg/day, 4 had their dose reduced to 120 mg/day due to side
effects. The median regorafenib dose intensity in the HD group
was 154 mg/day (IQR: 126-160), and the median time to the
first dose revision was 39 days (IQR: 21-209).

All patients’ responses to treatment were assessed
radiologically. Disease control was achieved with regorafenib
in 22 patients (37.9%) in the entire cohort. Partial responses
to regorafenib were observed in 3 patients (8.8%) in the LD
group and 4 patients (16.7%) in the HD group. The DCRs were

similar between the groups (35.3% vs. 41.7%, P=0.625).

After a median duration of 3.2 months (IQR: 0.72-24.9) on
regorafenib treatment, PFS was 3.7 months (95% Cl: 2.5-4.9). PFS
was similar between the HD and LD groups [3.3 months (95%
Cl: 2.2-4.3) vs. 4.1 months (95% Cl: 2.3-5.8), P=0.695] (Figure 1).
0OS was 8.8 months (95% Cl: 5.7-11.9) in the entire cohort and
was also comparable between the groups [7.8 months (95% Cl:
5.8-9.7) vs. 10.3 months (95% Cl: 5.1-15.5), P=0.213] (Figure 2).
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Figure 1. Progression-free survival according to the dose pattern of

regorafenib.

A~
>

Karaoglan et al
I Reevaluating regorafenib dosing

10
High-dose group
= Lowdose group
+= High-dose group-censored
08 ~+= Low-dose group- censored
3
3 08
3
o
=
o
02
P=0213
HR:1.4 (95% CI: 0.810-2.531)
00
60 1200 18.00 200 200 %00 months
Number at risk
High-dose group 24 15 11 7 5 4 4
Low-dose group 34 20 9 5 4 4 4

Figure 2. Overall survival according to the dose pattern of

regorafenib.
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Fifty-two patients (89.6%) experienced at least one grade of
AEs related to regorafenib. The most common side effects
were fatigue (60.3%), anorexia (43.1%), palmar-plantar
erythrodysesthesia syndrome (PPES) (31%), and elevated
transaminases (20.7%). No grade 4 AE was observed. During
the treatment period, 14 patients (24.1%) had their dose
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reduced or treatment discontinued due to tolerability issues
or AEs. The proportion was significantly higher in the HD
group (41.7% vs. 11.8%, P=0.013). In the HD group, PPES and
anemia were reported more frequently, but AEs were similar
between groups (Table 3).




Discussion

We concluded that regorafenib doses of 120 mg or lower
had similar efficacy and DCR, with a less frequent PPES and
anemia, compared to the recommended dose of 160 mg/day.

The patients included in this study were typical mCRC patients,
progressing after multiple lines of therapy, with characteristics
similar to those in previous studies. Our patients were
slightly younger than those in earlier trials. The proportions
of patients with RAS mutations (60%) and BRAF mutations
(5%) were also consistent with prior studies. Additionally, the
percentage of patients who had received targeted therapies
before regorafenib and the fact that more than half of our
cohort used regorafenib as a 4th-line or later therapy were
comparable to those reported in previous studies [1-4,7,8].

Phase 1 and 2 studies conducted prior to approval of
regorafenib, indicated that active metabolite levels increased
up to 120 mg, with no significant rise at higher doses [9,10].
Initially approved at 160 mg/day for 21 of 28 days, an alternative
dosing regimen starting at 80 mg/day and escalating to 160
mg/day was later introduced due to tolerability concerns, with
similar efficacy [3]. Despite this, many patients in our clinical
practice have been unable to tolerate the target dose.

Asoneof thefew studiesinvestigating the efficacy of regorafenib
at lower doses, we retrospectively evaluated doses of 120 mg/
day or less, which we hypothesized would be better tolerated
without compromising efficacy. Our results showed similar PFS,
OS, or AEs between the groups. The PFS in our cohort was similar
to previous studies [1-4]. Notably, the DCR in our patients was
comparable to that observed in the RESET trial, where nearly all
patients tolerated 120 mg/day of regorafenib, and similar to the
DCR reported in the CORRECT trial [1,7]. However, the overall
DCR was lower at 38%, compared to the 41-74% reported in
earlier trials, regardless of dose intensity [14].

The lower DCR observed in our study did not negatively impact
PFS or OS, which can be explained by several factors. First, it may
be attributed to the lack of standardized response evaluation
times in our patient cohort. Additionally, regorafenib may
provide clinical benefits through alternative mechanisms, such
as modulation of the tumor microenvironment, which might not
directly translate into higher response rates but still slow disease
progression. Furthermore, the better tolerability of lower doses
may not lead to a significant increase in DCR but could extend
the duration of response, thereby supporting prolonged disease
control and survival. Importantly, although no statistically
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significant difference in OS was observed between dose groups,
this finding should be interpreted with caution, as the relatively
small sample size may have limited the statistical power to detect
clinically meaningful survival differences. Taken together, these
observations suggest that, particularly in heavily pretreated
metastatic colorectal cancer populations, survival outcomes are
not always directly linked to response rates.

In our study, the proportion of patients who had their
regorafenib dose reduced or treatment discontinued due to
adverse events (AEs) or tolerability issues was 24%, which is
comparable tothe CORRECT trial, where oneinfive participants
required a dose reduction [1]. In contrast, the CONSIGN study
found that up to 49% of participants needed a dose reduction
and 9% discontinued treatment due to AEs, leading to 60%
of participants needing some form of treatment modification
[11]. Additionally, a multicenter retrospective study reported
regorafenib modification rate of 79.0%, due to AEs or
intolerance. This study also found that there was no significant
effect of dose escalation strategy [12].

Recent research has investigated numerous factors influencing
the efficacy of regorafenib. Studies have demonstrated that
regorafenib remains effective regardless of factors such as age,
sex, tumor location (right vs. left colon or rectum), RAS or BRAF
mutation status, previous treatments, and whether the primary
tumor has been resected [1,2,4]. However, a recent study
advocating for dose adjustment based on body weight found
that lower regorafenib doses can achieve similar antitumor
efficacy in patients with lower body weight [13]. While our
study lacked data on patients’ body mass index, it suggests that
lower regorafenib doses may be sufficient for patients with low
body weight, although further research is needed in this area.
Additionally, polypharmacy has been shown to have a prognostic
effect on OS in patients receiving regorafenib, as it can alter the
drug’s pharmacokinetics and pharmacodynamics [14].

Limitations of the Study

This study has certain limitations, including its retrospective
design, relatively small sample size, and heterogeneity within
the dose groups. These factors may have influenced the
observed outcomes. Nevertheless, the results reflect real-world
clinical practice and provide relevant insights into the use of
lower-dose regorafenib in heavily pretreated mCRC patients.

In conclusion, this retrospective analysis suggests that
regorafenib doses of 120 mg/day or lower are associated with
comparable efficacy and disease control rates to the standard
dose. Lower doses were also associated with improved
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tolerability, which may facilitate longer treatment exposure
in clinical practice. These findings support the consideration
of lower-dose regorafenib as a feasible option in real-world
settings, while highlighting the need for prospective studies
to confirm these observations.

Declaration of conflicting interests

The authors declared no conflicts of interest with respect to
the authorship and/or publication of this article.

Funding

The authors received no financial support for the research
and/or authorship of this article.

Ethics approval

This study was approved by the Ankara University clinical
research ethics committee (approval no: i01- 103-25, date:
17.02.2025)

Authors’ contributions

Conceptualization: B.BK. G.U.; Methodology: B.BK, E.A.; Data
curation: BBK, EA, MK, BA.Q, Formal analysis: BBK, MK,
B.A.O, Investigation: BBK, EA, MK, BA.O,; Writing - original
draft:B.B.K, E.A,, M.K; Writing - review & editing: G.U.; Supervision:
G.U. All authors read and approved the final manuscript.

References

1. Grothey A, Van Cutsem E, Sobrero A, Siena S, Falcone A, Ychou M
etal. Regorafenib monotherapy for previously treated metastatic
colorectal cancer (CORRECT): an international, multicentre,
randomised, placebo-controlled, phase 3 trial. Lancet 2013; 381:
303-12.

2. LiJ,QinS, Xu R, Yau TC, Ma B, Pan H et al. Regorafenib plus best
supportive care versus placebo plus best supportive care in Asian
patients with previously treated metastatic colorectal cancer
(CONCUR): a randomised, double-blind, placebo-controlled,
phase 3 trial. Lancet Oncol 2015; 16: 619-29.

3. Bekaii-SaabTS, Ou FS, Ahn DH, Boland PM, Ciombor KK, Heying EN
et al. Regorafenib dose-optimisation in patients with refractory
metastatic colorectal cancer (ReDOS): a randomised, multicentre,

open-label, phase 2 study. Lancet Oncol 2019; 20: 1070-82.

4. Ducreux M, Petersen LN, Ohler L, Bergamo F, Metges JP, de Groot JW et
al. Safety and effectiveness of regorafenib in patients with metastatic
colorectal cancer in routine clinical practice in the prospective,
observational CORRELATE study. Eur J Cancer 2019; 123: 146-54.

5.  Adam M, Chang GJ, Chen YJ. NCCN Guidelines Version 5.2024

Colon Cancer. Available from: https://www.nccn.org

6. Eisenhauer EA, Therasse P, Bogaerts J, Schwartz LH, Sargent D, Ford

1874059

R et al. New response evaluation criteria in solid tumours: revised
RECIST guideline (version 1.1). Eur J Cancer 2009; 45: 228-47.

7. SuzukiT, Sukawa Y, Imamura CK, Masuishi T, Satake H, Kumekawa
Y etal. A Phase Il Study of Regorafenib With a Lower Starting Dose
in Patients With Metastatic Colorectal Cancer: Exposure-Toxicity
Analysis of Unbound Regorafenib and Its Active Metabolites
(RESET Trial). Clin Colorectal Cancer 2020; 19: 13-21.

8. Lopez Muioz AM, Gonzalez Flores E, Carral Maseda A, Pimentel
Céceres P, Afonso Gémez R, Lépez Lépez C et al. Real-world
dosing patterns of regorafenib for patients with metastatic
colorectal cancer in Spain: the RE-SEARCH study. Clin Transl
Oncol 2025; 27: 1176-84.

9. Mross K, Frost A, Steinbild S, Hedbom S, Blichert M, Fasol U et al.
A phase | dose-escalation study of regorafenib (BAY 73-4506), an
inhibitor of oncogenic, angiogenic, and stromal kinases, in patients
with advanced solid tumors. Clin Cancer Res 2012; 18: 2658-67.

10. Strumberg D, Scheulen ME, Schultheis B, Richly H, Frost A,
Bichert M et al. Regorafenib (BAY 73-4506) in advanced
colorectal cancer: a phase | study. Br J Cancer 2012; 106: 1722-7.

11. Van Cutsem E, Martinelli E, Cascinu S, Sobrero A, Banzi M, Seitz JF et
al. Regorafenib for Patients with Metastatic Colorectal Cancer Who
Progressed After Standard Therapy: Results of the Large, Single-Arm,
Open-Label Phase lllb CONSIGN Study. Oncologist 2019; 24: 185-92.

12. Goktas Aydin S, Kavak EE, Topcu A, Bayramgil A, Akgul F, Kahraman
S et al. Prognostic factors for regorafenib treatment in patients with
refractory metastatic colorectal cancer: A real-life retrospective
multi-center study. Biomol Biomed 2023; 23: 1089-95.

13. Nakashima M, Li K, Chen Q, de Silva S, Li H, Kawakami K et al.
Appropriate dose of regorafenib based on body weight of
colorectal cancer patients: a retrospective cohort study. BMC
Cancer 2023; 23: 1268.

14. Yekediiz E, Aktas EG, Kéksoy EB, Dogan N, Uriin Y, Utkan G. The

prognostic role of polypharmacy in metastatic colorectal cancer
patients treated with regorafenib. Future Oncol 2022; 18: 1067-76.

This article is an open access article distributed under the terms
and conditions of the Creative Commons Attribution (CC BY) license

(http://creativecommons.org/licenses/by/4.0/).



