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Abstract 

The REALITY trial aimed to assess the association between clinical parameters and outcome, to define a 

panel identify long-term metastatic colorectal cancer survivors among regorafenib candidates. 100 regorafenib- 
treated patients with OS ≥ 6 months were enrolled; absence of liver progression + treatment modifications led 

to improved OS ( �10.8 months; P = .0045) and PFS ( �7.4 months, P = .0086). These results might improve 

patient selection in clinical practice. 
Background: Regorafenib is a key agent in metastatic colorectal cancer (mCRC), but no validated factors predicting 

longer survival are available. Patients and Methods: REALITY was a retrospective multicenter trial in regorafenib- 
treated mCRC patients with overall survival (OS) ≥ 6 months. We aimed to assess the association between clinical 
parameters and outcome to define a panel identifying long term survivors among regorafenib candidates. Primary and 

secondary endpoints were OS and progression free survival (PFS), respectively. Statistical analysis was performed 

with MedCalc (survival distribution: Kaplan-Meier ; sur vival comparison: log-rank test; independent role of significant 
variables at univariate analysis: logistic regression). Results: Hundred regorafenib-treated mCRC patients with OS 

≥ 6 months were enrolled. Median OS was 11.5 m (95%CI:9.60-12.96); median PFS was 4.2 months (95% CI:3.43- 
43.03). The absence of liver progression and of dose and/or schedule changes during the first 4 cycles (mainly for good 

tolerability) were independently correlated at multivariate analysis with OS (Exp(b)1.8869, P = .0277and Exp(b)2.2000, 
P = .0313) and PFS (Exp(b)2.1583, P = .0065 and Exp(b)2.3036, P = .0169). Patients with neither of these variables 
had a significantly improved OS (n = 14, 20.8 months; 95% CI:12.967-55.267) versus others (n = 86, 10 months; 95% 

CI:8.367-12.167; HR = 0.4902, P = .0045) and PFS (11.3 months, 95%CI:4.267-35.8 vs. 3.9 months, 95% CI:3.167- 
43.033; HR = 0.4648, P = .0086). Conclusion: These 2 factors might allow clinicians to better identify patients more 

likely to benefit from regorafenib. Toxicity management remains crucial. 
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Introduction 

Colorectal cancer (CRC) represents the second most frequent
tumor across the globe and the second cause of cancer death.
Overall, 20% of patients are diagnosed at advanced stage of disease,
whereas 20% of patients will develop metastatic disease subse-
quently. Multiple treatment strategies are now available and the
combination of chemotherapy, monoclonal antibodies targeting
angiogenesis and the epidermal growth factor receptor (EGFR) in
rat sarcoma (RAS) gene wild type patients led to increased survival,
progression free survival (PFS), response rate and improved quality
of life. An increasingly growing number of patients reaches third
or further line therapy in good clinical conditions, making this
group of patients an optimal candidate for active antitumor treat-
ment. 1-4 Regorafenib is an oral first-generation multikinase inhibitor
targeting several receptor tyrosine-kinase (RTK) involved in the
regulation of tumor angiogenesis (vascular endothelial growth factor
receptor (VEGFR)1, VEGFR2, VEGFR3, tyrosine kinase with
immunoglobulin-like and EGF-like domains (TIE2), oncogenesis
(v-kit Hardy-Zuckerman 4 feline sarcoma viral oncogene homolog
-KIT, rearranged during transfection-RET, v-raf-1 murine leukemia
viral oncogene homolog 1- RAF1, BRAF), and the tumor microen-
vironment (platelet-derived growth factor receptor -PDGFR and
fibroblast growth factor receptor - FGFR). Recently, regorafenib has
been shown to play a role also in tumor immunity. Preliminary data
indicated that regorafenib might decrease the number of tumors
associated macrophages (TAMs) facilitating cancer cell development
and migration, and in the end inhibiting the colony-stimulating
factor-1 receptor (CSF-1R), which is crucial for macrophage differ-
entiation and survival. 5 , 6 

The introduction of regorafenib represented a significant step
forward in the clinical scenario of metastatic CRC (mCRC) patients
who are refractory to standard therapy, becoming a key treatment
option in this setting. 1 In the randomized, placebo controlled,
phase III CORRECT study, regorafenib led to an improvement of
overall survival (OS) versus placebo in heavily pretreated patients
(median OS 6.4 months vs. 5 months, hazard ratio [HR] 0.77;
95% confidence interval [CI] 0.64-0.94; P = .0052), as well as a
longer PFS (median PFS 1.9 months in the regorafenib arm vs.
1.7 months in the placebo arm, HR 0.49, 95% CI 0.42-0.58; P <

.0001) and increased disease control rate (DCR; 41% regorafenib
vs. 15% placebo, P < .0001). These results were confirmed by
the CONCUR trial in the Asian population and in real-world
studies. 7-12 

However, even in carefully selected cases, available data seem to
indicate that a not negligible proportion of patients does not seem
to benefit from treatment and is thus exposed to unnecessary toxic-
ity. On the other hand, a subgroup of regorafenib-treated patients
achieves long term survival. Unfortunately, to date, no validated
factors predicting longer survival are available. 

Both molecular biomarkers and clinical factors have been
explored to assess their potential predictive role. 13-15 Since tumor-
driven neo-angiogenesis represents one of the main biological targets
of regorafenib, the molecular mechanisms underlying angiogenesis
might be potentially interesting in the search of predictive factors
for clinical outcome during treatment with regorafenib. 16 However
polymerase chain reaction-based tumor angiogenesis assay is diffi-
nical Colorectal Cancer 2021 
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cult to apply in the clinical setting in a reproducible way. Prelimi-
nary findings from our group suggested that high platelet count, low
lymphocyte count, high neutrophil to lymphocyte ratio and poor
Eastern Cooperative Oncology Group performance status (ECOG
PS) were related to worse OS. 17 

Based on these data, we designed the present study with the
aim to estimate the association between clinical parameters and the
outcome in long term mCRC survivors treated with regorafenib, in
order to define a clinical panel able to identify potential long term
survivors patients among candidates to regorafenib treatment. 

Patients and Methods 

Study Overview 

The REALITY (Real life in Italy) study was a retrospective multi-
center trial in a population of Italian refractory mCRC patients
reaching an OS equal or longer than 6 months with regorafenib
administered as per indication from January 2014 to December
2015. 

The REALITY Study was approved by the Ethical Committee of
the Cagliari University Hospital, which was the Coordinator Center
(Prot. PG 2018/7367 30 May 2018) and by all the Ethical Commit-
tees of the other participating Centers. The study was performed in
accordance with the study protocol and the ethical principles stated
in the Declaration of Helsinki and in the International Confer-
ence on Harmonization (ICH) Note for Guidance on Good Clinical
Practice (GCP, ICH E6, 1995) and all applicable regulatory require-
ments. All patients had to sign a written informed consent before
study entry; in case of deceased patients, treatment of personal data
was performed according to the “Autorizzazione generale al tratta-
mento dei dati personali utilizzati per scopi di ricerca scientifica
emanato dal Garante della Privacy in data 1 Marzo 2012 (G.U. n.
72 del 26 marzo 2012).”

Patients 
Patients were eligible if they were at least 18-year-old, had

histologically confirmed CRC and diagnosis of metastatic disease,
if they received regorafenib after radiologically confirmed disease
progression (PD) after treatment with oxaliplatin, irinotecan, 5-
fluorouracil, bevacizumab and an anti-EGFR monoclonal antibody
if RAS wild type and achieved 6 months or longer OS with
regorafenib therapy. Patients were excluded from the study if they
had personal history of malignancies in the previous 5 years,
except for adequately treated nonmelanoma skin tumors and in situ
cervix cancer. Other exclusion criteria were previous treatment with
regorafenib and any investigational treatment in the 4 weeks before
trial enrollment. 

Study Objectives and Endpoints 
The primary objective of the study was to estimate the associa-

tion between clinical parameters and outcome in long term mCRC
survivors treated with regorafenib, in order to define a panel identi-
fying potential long term survivors among candidates to regorafenib
treatment; the secondary objective was to estimate the association
between the same variables and outcome in terms of PFS in the
study population. The primary endpoint of the study was OS,
defined as the interval between the start of regorafenib therapy
afenib: REALITY (Real Life in Italy) Trial - A GISCAD Study, Clinical 
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Table 1 Baseline Characteristics of Enrolled Patients 

Baseline Characteristics Number of Patients 
Sex 
• Male 
• Female 

• 58 
• 42 

Age -years 
• < 65 
• ≥65 

• 39 
• 41 

ECOG PS 
• 0 
• 1 

• 81 
• 19 

Location of primary tumor 
• Left 
• Right 

• 74 
• 26 

Tumor grade 
• Well differentiated 
• Moderately differentiated 
• Poorly differentiated 
• Unknown 

• 7 
• 62 
• 19 
• 12 

Metastatic sites 
• Single site 
• Multiple sites 

• 23 
• 77 

Liver metastasis 
• Yes 
• No 

• 69 
• 31 

Lung metastasis 
• Yes 
• No 

• 59 
• 41 

N-RAS/K-RAS mutational Status 
• Wild type 
• Mutant 

• 44 
• 56 

BRAF 
• Wild type 
• Mutant 
• unknown 

• 59 
• 5 
• 36 

Abbreviations: ECOG PS = Eastern Cooperative Oncology Group Performance status; K- 
RAS = Kirsten Rat Sarcoma Viral Oncogene Homologue; N-RAS = Neuroblastoma RAS viral 
oncogene homolog; BRAF = v-raf murine sarcoma viral oncogene homolog B1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

to death or last follow-up visit; the secondary endpoint was PFS,
defined as the interval between the start of regorafenib to clinical
progression or death or last follow up visit in absence of PD. 

Study Assessments 
Clinical and laboratory parameters including ECOG PS, age,

histologic pattern, RAS/BRAF status, TNM stage, grade and site
and of primary tumor, baseline complete blood count, creatinine,
bilirubin, gamma-glutamyl-transferase, alanine amino-transferase,
aspartate amino-transferase, lactate dehydrogenase (LDH) and
carcinoembriogenic antigen serum levels were retrospectively
collected in an electronic database and evaluated as putative
prognostic/predictive variables. Data on regorafenib treatment
schedules, including dose/time changes, and toxicity during therapy
were also collected. 

Tumor response and progression were assessed according to the
Response Evaluation Criteria in Solid Tumors version 1.1. Safety
was assessed according to the Common Terminology Criteria for
Adverse Events version 4.03. 

Statistical Analysis 
Statistical analysis was performed with the MedCalc package.

Since our previous findings suggest a significant OS advantage in
selected population with favorable profile versus selected population
with unfavorable profile (median OS was respectively 15.9 vs. 3.1
months, P < .0001), given the planned prognostic groups alloca-
tion, considering both the expected percentage and the expected
outcome, the sample size was defined accordingly. In particular, to
detect a difference in terms of median OS among patients with an
unfavorable profile (estimated around 25%) and patients with an
optimal and/or favorable profile (estimated around 75%), assuming
a probability alpha of 0.05 and beta of 0.20, the required sample
size resulted in approximately 100 patients. 

As for laboratory parameters, the cut off value was identified
with ROC curves. The association between categorical variables was
estimated by chi-square test. Survival distribution was estimated
by the Kaplan-Meier method and survival curves comparison was
evaluated with log-rank test. The independent role of variables
which resulted significant at univariate analysis was assessed with
logistic regression analysis. 

Results 

Patients 
Globally, 100 mCRC patients who were treated with regorafenib

from January 2014 to December 2015 and who reached an OS
equal or longer than 6 months were enrolled from 10 Italian centers.
Fifty-eight patients were males and 42 were females. Sixty-one
patients were ≥ 65-year-old, 81 had ECOG PS 0 and 19 ECOG
PS 1. Primary tumor was left sided in 74 patients and right sided
in 25 patients. Seven patients had mucinous histology; tumor grade
was well differentiated in 7 patients, moderately differentiated in
62 patients and poorly differentiated in 19 patients. Twenty-three
enrolled subjects had a single metastatic site; liver metastases were
present in 69 patients and lung metastasis in 59 patients. RAS
mutational status was wild type in 44 patients, mutant in 53. Fifty-
Please cite this article as: Eleonora Lai et al, Long Term Survival With Regor
Colorectal Cancer, https://doi.org/10.1016/j.clcc.2021.07.008 
nine patients had BRAF wild mCRC and 5 were BRAF mutant
( Table 1 ). 

Regorafenib Dose and Treatment Schedules 
Treatment doses and schedules during the first 4 cycles with

regorafenib are shown in table S2 (supplemental). Globally, 83
patients started treatment with 160 mg, 12 patients with 120 mg
and 5 with 80 mg. At cycle 4, 31 patients received full dose 160 mg.
Overall, 58 patients received 4 cycles; 77 received 3 cycles and 98
received 2 cycles of treatment. 

Eighty-one patients required dose/timing modifications during
the first 4 cycles; in particular, 27 patients underwent treatment
schedule changes at cycle 1, 39 at cycle 2, 52 at cycle 3, 46 at cycle 4.
Dose and/or timing modifications were mainly due to toxicity (59%
of cases). Other reasons for dose/timing modifications were ECOG
PS deterioration (2%), tolerability assessment (2%), logistic issues
(1%), other reasons (10%). The reason for dose/timing modifica-
tions was not specified in 25% of all cases. 
Clinical Colorectal Cancer 2021 3 
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4 Cli
Toxicity 
Overall, 82 patients experienced treatment-related toxicity during

the first 4 treatment cycles. Fifty-six patients had grade 1-2 adverse
events (AEs), whereas the remaining 33 patients had grade 3 or
4 toxicity. The most common AEs of any grade were fatigue (52
patients), arterial hypertension (37 patients), hand-foot syndrome
(HFS) (28 patients) and diarrhea (25) (Table S5, Supplemental and
Table S6, Supplemental) . 

Tumor Response 
First-tumor assessment data were available for 90 patients. Forty-

seven patients showed PD, 37 patients showed stable disease (SD)
and 6 patients showed partial response (PR). DCR was achieved in
43 patients. 

OS 

Median OS in the global population was 11.5 months (95% CI:
9.60-12.96). The variables which showed a statistically significant
correlation with OS at univariate analysis are resumed in Table 3 . 

OS was longer in moderately differentiated (G2) tumors, reach-
ing 12.4 months (95% CI: 10.2-15.4) vs. 7.4 months (95%
CI: 5.433-10.033) and 9.1 months (95% CI: 6.70-44.967) in
well differentiated versus poorly differentiated tumors, respectively
( P = .0026). 

Moreover, a longer survival was observed in patients with baseline
serum LDH levels ≤217 U/l (12.1 months (95% CI: 9.767-55.267)
vs. 8.7 months (95% CI: 7.233-10.733, HR = 0.5973, P = .0470).

At cycle 2 OS was 12.4 months (95% CI: 9.6-55.267) in patients
receiving 160 mg regorafenib starting dose versus 10.9 months
(95% CI: 7.433-13.6, HR = 0.7693) in patients receiving 120
mg regorafenib starting dose vs. 9.1 months ([95% CI: 6.4-14.633,
HR = 0.4456] in patients receiving 80 mg regorafenib starting dose,
P = .0325). Similarly at cycle 4 median OS was 17.7 months (95%
CI:12.2-55.267) with 160 mg regorafenib starting dose vs. 12.1
months with 120 mg regorafenib starting dose (95% CI: 6.633-
31.267, HR = 0.4362) versus 14.5 months with 80 mg regorafenib
starting dose ([95% CI: 8.267-22.633, HR = 0.8140], P = .0288).

Median OS was longer in absence of AEs over the first 4 cycles
(22.5 months [95% CI: 8.367-55.267] vs. 10.2 months [95% CI:
8.7-12.167], HR = 0.4689, P = .0018), cycle 1 (14.7 months
[95% CI: 8.267-55.267] vs. 10.7 months [95% CI: 8.9-12.2],
HR = 0.6374, P = .0410) and 2 (16.9 months [95% CI: 8.367-
55.267] vs. 10.7 months [95% CI: 8.9-12.433], HR = 0.6174,
P = .0332). 

Patients who did not report fatigue during the first 4 cycles had
a longer OS than those experiencing this AE (12.9 months [95%
CI: 10.033-55.267] vs. 10 months [95% CI: 8.133 - 12.167],
HR = 0.5481, P = .0060). The same was observed for cycle 1
(12.2 months [95% CI: 9.1 - 15.633] vs. 10 months [95% CI:
7.767-43.833], HR = 0.5316, P = .0082) and cycle 2 (12.4 months
[95% CI: 10.067-14.7] vs. 8.4 months [95% CI: 6.7-43.833],
HR = 0.4611, P = .0065). 

The absence of nausea during cycle 4 was associated with
improved OS (14.6 months (95% CI: 12.433-17.767) vs. 5.5
months (95% CI: 5.5 - 5.5, P < .0001). 
nical Colorectal Cancer 2021 
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OS was longer in absence of dose/schedule changes overall during
the first 4 cycles (20.8 [95% CI: 15.4-55.267] vs. 9.7 months [95%
CI: 8.133-11.533], HR = 0.4378, P = .0003), cycle 3 (14.7 months
[95% CI: 12.2- 55.267] vs. 9.7 months [95% CI: 8.133-11.833],
HR = 0.5197, P = .0031), and 4 (15.4 months [95% CI: 12.2-
55.267] vs. 10.9 months [95% CI: 8.133-13.6], HR = 0.6020,
P = .0351). 

At disease progression, an OS improvement was observed in
absence of liver PD (13.6 months [95% CI: 10.733-18.433] vs. 10
months [95% CI: 8.133-46], HR = 0.5391, P = .0043,). OS was
longer also in case of single site PD (12.9 months [95% CI: 9.1-
16.967] vs. 10.7 months [95% CI: 8.267-44.967], HR = 0.6202,
P = .0349) and nonliver single site PD (15.6 months [95% CI:
11.533-31.033] vs. 8.1 months [95% CI: 2.533-46], HR = 0.2485,
P = .0066). 

At multivariate analysis, the variables which maintained an
independent role were the absence of liver PD (Exp (b) 1.8869, P =
.0277) and the absence of dose/schedule changes globally during the
first 4 cycles (Exp (b) 2.2000, P = .0313) ( Figure 1 A and 1 B). 

PFS 

Median PFS was 4.2 months (95%CI: 3.43-43.03). The variables
which showed a statistically significant correlation with PFS at
univariate analysis are resumed in Table 4 . 

At multivariate analysis the absence of liver PD (Exp (b) 2.1583,
P = .0065) and the absence of dose/schedule changes globally during
the first 4 cycles (Exp (b) 2.3036, P = .0169), maintained an
independent role basically confirming the results obtained at the
multivariate analysis for OS ( Figure 1 C and Figure 1 D). 

Prognostic Groups 
Based on these findings, we separated patients in 2 prognostic

groups: a group with favorable prognosis, with neither liver PD
nor dose and/or schedule changes globally during the first 4 cycles,
and a group with unfavorable prognosis, with liver PD and/or dose
and/or schedule changes overall during the first 4 cycles. Globally,
14 patients were included in the favorable prognostic group and
86 in the unfavorable prognostic group. The favorable prognostic
group showed a 20.8- months (95% CI: 12.967-55.267) median
OS vs. 10 months (95% CI: 8.367-12.167) of the unfavorable
prognostic group (HR = 0.4902, P = .0045, Figure 2 A). 

As for PFS, patients belonging to the favorable prognosis group
reached a 11.3-months (95% CI: 4.267-35.8) median PFS, whereas
patients in the unfavorable prognosis group showed 3.9 months
median PFS (95% CI: 3.167-43.033; HR = 0.4648, P = .0086,
Figure 2 B). 

Discussion 

Regorafenib represents a cornerstone in the later-lines treatment
of mCRC patients along with trifluridine/tipiracil. Although the
global pharmacological profile of regorafenib is well known, still we
do not have definite clinical (or biological) criteria allowing a more
accurate selection of patients more likely to benefit from this effec-
tive, but undoubtedly toxic treatment. In this view we conducted the
present analysis focusing on patients experiencing a clear advantage
afenib: REALITY (Real Life in Italy) Trial - A GISCAD Study, Clinical 
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Table 3 Variables Correlating With Overall Survival at Univariate Analysis 

Variable OS (m), 95% CI P Value 
Tumor grade • G1: 7.4 m (95% CI: 5.433-10.033) 

• G2: 12.4 m (95% CI: 10.2-15.4) 
• G3: 9.1 m (95% CI: 6.70-44.967) 
• Gx: 10.9 m (95% CI: 7.733-55.267) 

.0026 

Baseline LDH • ≤217 U/l: 12.1 m (95% CI: 9.767-55.267) 
• > 217 U/l: 8.7 m (95% CI: 7.233-10.733) 

.0470 
HR = 0.5973 

REGO starting dose • Cycle 2 
• 160 mg: 12.4 m (95% CI: 9.6-55.267) 
• 120 mg: 10.9 m (95% CI: 7.433-13.6, HR = 0.7693) 
• 80 mg: 9.1 m (95% CI: 6.4-14.633, HR = 0.4456) 

.0325 

• Cycle 4 
• 160 mg: 17.7 m (95% CI:12.2-55.267) 
• 120 mg: 12.1 m (95% CI: 6.633-31.267, HR = 0.4362) 
• 80 mg: 14.5 m (95% CI: 8.267-22.633, HR = 0.8140) 

.0288 

REGO dose changes • Over the first 4 cycles 
• No: 20.8 m (95% CI: 15.4-55.267) 
• Yes: 9.7 m (95% CI: 8.133-11.533) 

.0003 
HR = 0.4378 

• Cycle 3 
• No: 14.7 m (95% CI: 12.2-55.267) 
• Yes: 9.7 m (95% CI: 8.133-11.833) 

.0031 
HR = 0.5197 

• Cycle 4 
• No: 15.4 m (95% CI: 12.2-55.267) 
• Yes: 10.9 m (95% CI: 8.133-13.6) 

.0351 
HR = 0.6020 

Adverse events • Over the first 4 cycles 
• No: 22.5 m (95% CI: 8.367-55.267) 
• Yes: 10.2 m (95% CI: 8.7-12.167) 

.0018 
HR = 0.4689 

• Cycle 1 
• No: 14.7 m (95% CI: 8.267-55.267) 
• Yes: 10.7 m (95% CI: 8.9-12.2) 

.0410 
HR = 0.6374 

• Cycle 2 
• No: 16.9 m (95% CI: 8.367-55.267) 
• Yes: 10.7 m (95% CI: 8.9-12.433) 

.0332 
HR = 0.6174 

Fatigue • Over the first 4 cycles 
• No: 12.9 m (95% CI: 10.033-55.267) 
• Yes: 10 m (95% CI: 8.133-12.167) 

.0060 
HR = 0.5481 

• Cycle 1 
• No: 12.2 m (95% CI: 9.1-15.633) 
• Yes: 10 m (95% CI: 7.767-43.833) 

.0082 
HR = 0.5316 

• Cycle 2 
• No: 12.4 m (95% CI: 10.067-14.7) 
• Yes: 8.4 m (95% CI: 6.7-43.833) 

.0065 
HR = 0.4611 

Nausea • Cycle 4 
• No: 14.6 m (95% CI: 12.433-17.767) 
• Yes: 5.5 m (95% CI: 5.5-5.5) 

< .0001 

Liver PD • No: 13.6 m (95% CI: 10.733-18.433) 
• Yes: 10 m (95% CI: 8.133-46) 

.0043 
HR = 0.5391 

Number of PD sites • Single site: 12.9 m (95% CI: 9.1- 16.967) 
• Multiple sites: 10.7 m (95% CI: 8.267-44.967) 

.0349 
HR = 0.6202 

Single site PD • Liver: 8.1 m (95% CI: 2.533-46) 
• Other: 15.6 m (95% CI: 11.533-31.033) 

.0066 
HR = 0.2485 

Abbreviations: CI = confidence interval; HR = hazard ratio; LDH = lactate dehydrogenase; m = months; Mos = median overall survival; PD = progressive disease; REGO = regorafenib. 
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Table 4 Variables Correlating With Progression Free Survival at Univariate Analysis 

Variable mPFS (m), 95% CI P Value 
Tumor grade • G1: 2.2 m (95% CI: 1.767-4.500) 

• G2: 4.5 m (95% CI: 3.467-43.033) 
• G3: 3.3 m (95% CI: 2.367-20.833) 
• Gx: 8.2 m (95% CI: 1.833-35.8) 

< .0001 

REGO dose changes • Over the first 4 cycles 
• No: 11.4 m (95% CI: 5.633-35.8) 
• Yes: 3.7 m (95% CI: 3.1-43.033) 

.0012 
HR = 0.4369 

• Cycle 2 
• No: 4.5 m (95% CI: 3.833-35.8) 
• Yes: 3.7 m (95% CI: 2.833-43.033) 

.0298 
HR = 0.6337 

• Cycle 3 
• No: 6.5 m (95% CI: 4.267-35.8) 
• Yes: 3.3 m (95% CI: 2.567-43.033) 

.0008 
HR = 0.5019 

• Cycle 4 
• No: 6.5 m (95% CI: 4.267-35.8) 
• Yes: 4.2 m (95% CI: 3.167-43.033) 

.0080 
HR = 0.5434 

Adverse events • Over the first 4 cycles 
• No: 6.5 m (95% CI: 4.667-35.8) 
• Yes: 3.9 m (95% CI: 3.267-43.033) 

.0047 
HR = 0.4686 

• Cycle 1 
• No: 6.1 m (95% CI: 3.433-35.8) 
• Yes: 3.8 m (95% CI: 3.133-43.033) 

.0056 
HR = 0.5409 

• Cycle 2 
• No: 6.1 m (95% CI: 3.7-35.8) 
• Yes: 3.9 m (95% CI: 3.133-43.033) 

.0151 
HR = 0.5746 

Fatigue • Cycle 1 
• No: 4.4 m (95% CI: 3.733-43.033) 
• Yes: 3.4 m (95% CI: 2.733-21.7) 

.0074 
HR = 0.5707 

• Cycle 2 
• No: 4.2 m (95% CI: 3.467-43.033) 
• Yes: 4.1 m (95% CI: 2.367-21.7) 

.0317 
HR = 0.6001 

Nausea • Over the first 4 cycles 
• No: 4.2 m (95% CI: 3.433-43.033) 
• Yes: 3.3 m (95% CI: 1.700-4.433) 

.0151 
HR = 0.4369 

• Cycle 1 
• No: 4.2 m (95% CI: 3.467-43.033) 
• Yes: 1.9 m (95% CI: 1.9-1.967) 

< .0001 
HR = 0.09229 

Arterial hypertension • Over the first 4 cycles 
• No: 4.8 m (95% CI: 3.367-43.033) 
• Yes: 4 m (95% CI: 2.567-20.833) 

0.0149 
HR = 0.60 

• Cycle 1 
• No: 4.6 m (95% CI: 3.4-43.033) 
• Yes: 4 m (95% CI: 2.367-20.833) 

.0386 
HR = 0.6455 

• Cycle 2 
• No: 4.5 m (95% CI: 3.433-43.033) 
• Yes: 3.9 m (95% CI: 1.933-20.833) 

.0144 
HR = 0.5504 

Lung PD • No: 4.8 m (95% CI: 3.433-35.8) 
• Yes: 3.9 m (95% CI: 3.1-43.033) 

.0338 
HR = 0.6252 

Liver PD • No: 6.3 m (95% CI: 4.4-43.033) 
• Yes: 3.3 m (95% CI: 2.567-21.7) 

P < .0001 
HR = 0.4124 

Number of PD sites • Single site: 4.5 m (95% CI: 3.267- 43.033) 
• Multiple sites: 3.7 m (95% CI: 2.933- 21.7) 

.0138 
HR = 0.5912 

Single site PD • Liver: 3 m (95% CI: 1.667-17.033) 
• Other: 6.5 m (95% CI: 3.433-43.033) 

.0090 
HR = 0.3879 

Abbreviations: CI, confidence interval; HR, hazard ratio; m, months; mPFS, median progression free survival, PD, progressive disease; REGO, regorafenib. 
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Figure 1 Kaplan-Meier overall survival and progression free survival curves according to variables at the multivariate analysis. 
Kaplan-Meier analysis according to independent variables at the multivariate analysis: dose and/or schedule changes 
globally during the first 4 cycles (no D/S changes, 19 patients ––– versus D/S changes, 81 patients ——-) and liver 
progression (no liver PD, 45 patients ––– vs. liver PD, 55 patients ——-). 
(A) OS Kaplan-Meier curve according to dose/schedule changes globally during the first 4 cycles: median OS 20.8 
months (95% CI: 15.4-55.267) versus 9.7 months (95% CI: 8.133-11.533), P = .0003, HR = 0.4378. 
(B) OS Kaplan-Meier curve according to liver progression: median OS 13.6 months (95% CI: 10.733-18.433) versus 10 
months (95% CI: 8.133-46), P = .0043, HR = 0.5391. 
(C) PFS Kaplan-Meier curve according to dose/schedule changes globally during the first 4 cycles: median PFS 11.4 
months (95% CI: 5.633-35.8) versus 3.7 months (95% CI: 3.1-43.033), P = .0012, HR = 0.4369. 
(D) PFS Kaplan-Meier curve according to liver progression: median PFS 6.3 months (95% CI: 4.4-43.033) versus 3.3 
months (95% CI: 2.567-21.7), P < .0001, HR = 0.4124. 
Abbreviations: CI = confidence interval; D/S = dose/schedule; HR = hazard ratio; OS = overall survival; 
PFS = progression free survival; PD = progressive disease. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

size. 
in terms of OS with the aim to obtain clinical information useful to
maximize the efficacy of the selection process. 

The median OS observed in our patients’ population (11.5
months) was considerably higher than any other published study
confirming that our entry criteria were effective in narrowing the
research focus on the appropriate group of patients. The same
considerations apply for the median PFS (4.2 months) observed in
our patients population. 7-12 

The safety profile was consistent with previous reports, although
the incidence of any AE was generally lower in our study. AEs
Please cite this article as: Eleonora Lai et al, Long Term Survival With Regor
Colorectal Cancer, https://doi.org/10.1016/j.clcc.2021.07.008 
of any grade and grade 3 or higher were reported in 82%
and 33% of patients, respectively, compared to CORRECT (any
grade 93% and grade 3 or higher 51%) and CONSIGN study
(91% and 57%, respectively). 7-9 However it is important to
note that our analysis evaluated AEs occurring only during the
first 4 cycles of regorafenib treatment and in a smaller, selected
population of long term survivors. Conversely, in the pivotal and
in the CONSIGN trials, the occurrence of AEs was assessed
for a longer treatment period and in a much larger sample

7-9 
Clinical Colorectal Cancer 2021 7 

afenib: REALITY (Real Life in Italy) Trial - A GISCAD Study, Clinical 

https://doi.org/10.1016/j.clcc.2021.07.008


REALITY (Real life in Italy) trial 

ARTICLE IN PRESS 

JID: CLCC [mNS;August 21, 2021;19:31 ] 

Figure 2 Kaplan-Meier overall survival and progression free survival curves according to prognostic groups. 
Kaplan-Meier analysis according to prognostic groups (favorable, 14 patients ––– versus unfavorable, 86 patients 
——-). A) median OS: 20.8 months (95% CI: 12.967-55.267) versus 10 months (95% CI: 8.367-12.167), HR = 0.4902, 
P = .0045. (B) median PFS: 11.3 months (95% CI: 4.267 – 35.8) versus 3.9 months (95% CI: 3.167-43.033), 
HR = 0.4648, P = .0086. 
Abbreviations: CI = confidence interval; HR = hazard ratio; OS = overall survival; PFS = progression free survival. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8 Cli
Angiogenesis is one of the main target of regorafenib mecha-
nism of action As a consequence tumor-driven angiogenic pathway
and its major elements such as VEGF and VEGFR, along with
LDH serum levels as an indirect sign of activated tumor angiogen-
esis, have been studied as potential prognostic/predictor factors for
regorafenib treatment. Although global results in this area were of
clear interest, the methods applied and the reproducibility in the
clinical practice make it very difficult an actual validation. 18-29 

In the REALITY study, the absence of liver PD and of treatment
modifications were correlated with significantly longer OS and PFS
and were the only 2 parameters which maintained an independent
role at the multivariate analysis. 

Liver involvement is a well-established negative prognostic factor
in mCRC, even in later lines. An exploratory analysis of the phase
IIIb CONSIGN study, designed to further investigate the safety
of regorafenib in a larger, unselected mCRC patient population,
showed that patients without liver metastasis (along with ECOG
PS 0 and a longer time since diagnosis of metastatic disease) were
more represented in the group achieving PFS > 4 months than
in the subgroup with shorter PFS. 9 The REBECCA trial was a
cohort study nested within a compassionate use program with the
aim to assess survival, safety, and potential prognostic factors for
outcome associated with regorafenib in a real-life population of
mCRC patients. In this study, the presence of liver metastases was
related to worse OS both at univariate and multivariate analysis. 10

Not surprisingly, the results of our study showed the strong prognos-
tic role of liver involvement, in particular at the moment of PD,
in a specifically selected population of heavily pretreated long term
survivors patients treated with regorafenib. 
nical Colorectal Cancer 2021 
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In our study, patients not requiring dose and/or schedule changes
globally during the first 4 cycles had a significantly longer OS
and PFS. Globally, 81% of patients underwent dose and/or timing
modifications during the first 4 cycles. The patients who did
not require dose and/or schedule modifications had a regular
dose assumption of regorafenib which undoubtedly influenced the
positive outcome with the drug. The most frequent cause of treat-
ment changes was the toxicity (59.3%). Patients requiring treatment
modifications underwent dose reduction and/or interruption, thus
preventing them from receiving regorafenib as scheduled and most
likely from taking full advantage of the efficacy of the drug. In
other words, this group of patients experienced a de-escalation of
regorafenib which might have influenced their outcome. In relation
to these findings, at the univariate analysis, the patients who received
160 mg of regorafenib as starting dose at cycle 2 and 4 had a better
outcome than patients starting the same cycles with 120 mg and 80
mg. These findings seem to suggest that regorafenib starting dose at
cycle 2 and 4 has a role in increasing OS. 

These findings are apparently counterintuitive when compared
to those observed in the ReDos trial. 30 The ReDos trial was a
randomized phase II study assessing the role of a regorafenib dose-
up escalation strategy. Results from the ReDos showed that a greater
proportion of patients treated with the dose-up escalation strategy
completed the second cycle and started the third cycle of treatment
(primary endpoint) compared to the group of patients treated with
the standard schedule (43% vs. 26%, respectively; P = .043). 30 

The results from the present analysis and the ReDos trial are
difficult to compare. REALITY is a retrospective study, whereas
the ReDos is a phase II trial, with different endpoints and inclu-
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sion criteria. In our analysis we selected a group of long-term
survivors. On the other hand, the ReDos trial included a general,
unselected population of mCRC patients receiving regorafenib. 30 

These differences might have influenced findings from the 2
studies. 

Nonetheless in both studies the real key determinant factor seems
to be the tolerability of regorafenib treatment. In the REALITY
trial, the main reason for dose reduction/delay was the occurrence
of AEs. In the ReDos study, the patients in the experimental arm
could escalate the dose only if they did not experience any signifi-
cant toxicity, and once escalated, the dose could be reduced/delayed
if not negligible AEs occurred. 30 

Taken together our findings and the results from the ReDos seem
then to suggest that in the clinical practice the winning treatment
strategy with regorafenib might be better represented by dose up
escalation in the absence of toxicity rather than dose reduction after
toxicity has occurred. 

On the basis of the independent role of treatment modifica-
tions and of liver PD at the multivariate analysis, we identified
2 prognostic groups of patients. Patients with neither liver PD
nor dose/schedule changes were assigned to the favorable progno-
sis group; conversely, patients who experienced liver PD and/or
required treatment modifications were assigned to the unfavorable
prognosis group. The differences observed between the 2 groups
in median OS and median PFS were not only statistically but also
clinically significant. Indeed, median OS in patients belonging to
the favorable prognostic group was 10.8 months over median OS of
the unfavorable prognostic group. Accordingly median PFS was 7.4
months longer in the favorable group. 

We believe that after combining these 2 easy to assess factors
clinicians might be able to better identify responding patients more
likely to benefit from the use of regorafenib. Our observations also
reinforce the key role of toxicity management for this treatment
option. These results would provide a not-negligible contribution
to the management of mCRC patients in clinical practice. Indeed,
the application of these findings would be a very useful tool for the
selection of mCRC patients who are candidate to regorafenib and
their management, thus avoiding unnecessary toxicity and improv-
ing clinical outcomes. Surely, a confirmation by larger and prospec-
tive studies is needed. Our analysis, even with the limitations related
to its retrospective nature, is undoubtedly hypothesis generating and
a starting point for new research in this field. In this respect, further
prospective trials conducted in this patients’ population would be
crucial to validate these findings. 

Conclusion 

Based on the results of our retrospective, multicenter study on
long term survivor mCRC patients treated with regorafenib, the
absence of liver progression and of treatment dose/schedule changes
might allow clinicians to better identify patients more likely to
benefit from regorafenib. Toxicity management remains crucial. 

Clinical Practice Points 
• Currently, no validated factors predicting longer survival with

regorafenib in metastatic colorectal cancer patients (mCRC) are

available. 

Please cite this article as: Eleonora Lai et al, Long Term Survival With Regor
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• The retrospective, multicenter REALITY trial enrolled 100
regorafenib-treated mCRC patients with overall survival (OS)
≥ 6 months. The aim of the study was to assess the role of clini-
cal parameters and outcome in order to define a panel identify-
ing patients more likely to benefit from regorafenib. A better
prognosis subgroup of patients with absence of liver progres-
sion and of dose and/or schedule changes during regorafenib
treatment, was identified; this subgroup (n = 14 patients)
had a statistically and clinically significant longer OS (primary
endpoint, 20.8 months; 95%CI:12.967-55.267, vs. 10 months;
95%CI:8.367-12.167; n = 86 patients, HR = 0.4902, P =
.0045). Progression free survival findings were consistent with
OS results (11.3 months, 95%CI:4.267-35.8 vs. 3.9 months,
95% CI:3.167-43.033; HR = 0.4648, P = .0086). 

• The absence of liver progression and treatment changes are 2
factors which might allow clinicians to better select patients
more likely to benefit from regorafenib among candidates to this
drug. Toxicity management remains crucial. Our results suggest
that a dose up escalation strategy in the absence of toxicity, rather
than dose reduction after toxicity occurrence, might improve the
management of these patients. 
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