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1 | INTRODUCTION

Regorafenib (Stivarga®) is a tyrosin kinase inhibitor (TKI)
impairing angiogenesis through the block of both vascu-
lar endothelial growth factor receptors (VEGFR) 1 and 3
(VEGFR3) and tyrosine kinase with immunoglobulin-like
and EGF-like domains 2 (TIE2). Moreover, it targets tumor
microenvironment through the inhibition of platelet-derived
growth factor receptor (PDGFR) and fibroblast growth factor
receptor (FGFR).”

Actually, this drug represents a therapeutic option in the
third-line setting of metastatic colorectal cancer (mCRC)
patients according to the results of two phase III random-
ized trials (CORRECT and CONCUR) which showed a
significant improvement both in terms of progression-free
survival (PFS) and overall survival (OS) compared to best
supportive care (BSC)* alone. Median overall survivals
(mOS)s were 6.4 and 8.8 months, for Western* and Asiatic
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Two phase 3 trials reported a prolonged survival in the third-line setting of colorectal
cancer patients treated with regorafenib with the longest duration of treatment of
16 months. Herein, we reported a unique case of a patient refractory to conventional

chemotherapy who showed a prolonged stable disease with regorafenib.
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trials,’ respectively, with the longest duration of treatment of
16 months in CORRECT trial.

Herein, we report a unique case of a patient refractory to
oxaliplatin-based and irinotecan-based chemotherapy com-
bined with bevacizumab who showed a prolonged response
(25 months) to regorafenib.

2 | CASE PRESENTATION
A 57-year-old caucasian woman underwent right hemicolec-
tomy for a poorly differentiated mucinous CRC. Presurgical
radiological staging deemed negative for distant metastases.
Pathological stage was pT;N,M, (stage III). Subsequently,
she received adjuvant systemic therapy with the combination
of capecitabine plus oxaliplatin for eight cycles.

A computed tomography (CT) scan carried out at the
end of this treatment revealed a bulky left ovarian mass
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(70 x 67 mm) associated with high serum levels of CA19.9
(289 wmL) and CEA (48 ng/mL). Therefore, the patient
underwent an exploratory laparotomy with evidence of
multiple peritoneal nodules. Thus, debulking surgery was
performed with left ovariectomy and excision of two peri-
toneal metastases. Histological examination revealed a lo-
calization of well-differentiated mucinous CRC (CDX2
positive, CK7, and CK20 partially positive; KRAS-codon
12 mutation and BRAF wild-type) associated with perito-
neal carcinosis. RAS and RAF determinations had been per-
formed on metastatic site since it had been demonstrated the
high concordance between RAS and RAF between primary
and metastatic CRC.°

The CT scan performed 2 months after surgery showed
controlateral ovaric mass (100 X 80 mm) and multiple perito-
neal nodules (maximum diameter of 70 mm in recto-uterine
pouch). High levels of tumor markers (CA19.9 302 w/mL,
CEA 27 ng/mL) were observed.

First-line therapy according to FOLFIRI regimen in
combination with bevacizumab was started. Nevertheless,
2 months after starting of therapy a CT scan showed an
increase in ovaric mass (140 X 130 mm) and peritoneal in-
volvement and the appearance of two hepatic lesions (largest
diameters of 12 and 10 mm in V and II hepatic segments,
respectively). She was enrolled in a clinical trial by another
referral cancer center. Nonetheless, a CT scan documented an
early progression with the appearance of right ovarian metas-
tases (largest diameter of 30 cm) associated with omolateral
hydroureteronephrosis and bowel subocclusion. A second
debulking cytoreductive surgery was performed with histo-
logical confirmation of moderately differentiated mucinous
metastases from CRC.

Subsequently CT scan confirmed multiple peritoneal and
omental implants up to 95 mm and liver metastases (Figure 1).

Serum levels of CA19.9 and CEA were 434 ng/mL and
32 wmL, respectively.

A third-line treatment with regorafenib (160 mg po day
for 3 weeks and 1-week rest) was started. Remarkably, this
therapeutic approach allowed to obtain a prolonged mod-
est reduction of the dimensions of both peritoneal nodules
and liver metastases associated with the decrease in serum
levels of CA19.9 and CEA (up to 113 ng/mL and 13 W/
mL, respectively). (Figure 1) The most frequent observed
regorafenib-related grade 1-2 adverse events were hyper-
tension, hand-foot syndrome, stomatitis, and hoarseness.
Occasionally, grade 3 diarrhea and fatigue required dosage
modulations.

After 25 months of treatment with regorafenib, a CT
scan revealed a peritoneal and liver metastases progression
in combination with a performance status decline. After few
weeks of BSC, the patient's exitus was registered.

3 | DISCUSSION
Regorafenib improved mOS in patients with CRC who were
pretreated with conventional chemotherapies. In particu-
lar, mOSs were 6.4 and 5 months in the regorafenib group
and placebo group, respectively (hazard ratio 0.77; 95% CI
0.64-0.94; one-sided P = .0052), in CORRECT trial.* This
phase III trial randomized pretreated patients with CRC to re-
ceive regorafenib or placebo. Additionally, CONCUR phase
IIT trial on pretreated Asian CRC patients investigated the
same randomization.” This trial demonstrated a mOS im-
provement with regorafenib than placebo (hazard ratio 0.55,
95% CI 0.40-0.77, one-sided P = .00016; 8.8 vs 6.3 months,
respectively). The longest duration of regorafenib treatment
was 16 months.

FIGURE 1 Abdominal CT scan at
the beginning of therapy with regorafenib
showed: (A) peritoneal mass localized in
recto-uterine pouch (largest diameter of
95 mm); (B) liver metastasis at segment
VIII (largest diameter of 34 mm) (B).
Abdominal CT scan performed 6 mo after
the beginning of therapy (best response)
showed the reduction of peritoneal and liver
lesions (largest diameters: 81 and 25 mm,
respectively) (C-D)
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Only few reports described patients who received this mol-
ecule for a prolonged period (Table 1). Rosati et al reported
an OS of 13 months after administration of regorafenib.7

Of note, Callebout et al reported an OS of 25 months.?
Nonetheless, in this report the therapeutic program was
discontinuous due to radiotherapy combinatorial approach.
Conversely, our case achieved the same OS with uninter-
rupt ed medical treatment. Intriguingly, the histology of
Callebout and colleagues’ report was a mucinous colorec-
tal cancer likewise our patient. As these authors reported,
mucinous histology shows highly epithelial-mesenchimal
transition signature, which, given FGFR and PDGFR inhibi-
tion, could represent a regorafenib target. Also Yoshino et al
described a case of a 2-year survival with regorafenib treat-
ment.” These authors reported a case of a CRC patient with
RAS-RAF WT and a sustained OS of over 9 years. Roberto
et al illustrated the case of a CRC patient with a regorafenib-
related OS of 36 months, even if his oligometastatic disease
was controlled with stereotactic radiotherapy.'® Also in this
report, the patient's OS resulted in about 6 years. Similarly,
Korphaisarnet al. described the case of a chemo-resistant
rectal cancer with a prolonged response to regorafenib and
locoregional progression which underwent a RT control."!

These patients shared common features, such as their pro-
longed response to previous lines of therapy. It is reasonable
to speculate the presence of biological features of these tu-
mors related to their chemo-responsiveness. 1213 Two peculiar

57y

Folfiri-Bevacizumab

aspects of our patient are represented by the prolonged re-
sponse to regorafenib combined to the lack of response
to oxaliplatin-based and irinotecan-based chemotherapy.
Furthermore, our patient underwent two debulking surgeries
before the beginning of therapy with regorafenib.

In order to better understand the predictive role and the
clinical activity of regorafenib in CRC, a retrospective, ex-
ploratory analysis of circulating DNA and protein biomarkers
had been carried out in patients enrolled in the CORRECT
trial. Several biomarkers have been evaluated. In particular,
it was demonstrated that regorafenib had a greater impact on
OS of patients with high concentration of TIE-1 than in those
with a low concentration'* as emerges from the study a post
hoc analysis. In fact, the great response to regorafenib should
be improved to sensible activation of pathways convention-
ally inhibited by regorafenib,15 namely angiogenesis and vas-
culogenesis, which in mucinous mCRC result hyperactivated
due to hypoxic microenvironment.'®

Our patient displayed several regorafenib-related adverse
events (ie, hand-foot syndrome, stomatitis, hypertension,
and hoarseness), even if only of grades 1-2 with the excep-
tion of grade 3 diarrhea and fatigue which required tempo-
rary dose modifications according to summary of product
characteristics. Also, this aspect is relevant in our case due
to the frequent correlation between the length of treatment
and the appearance of AE which sometimes could require
hospitalization. 17.18

TABLE 1 Review of literature of long-term survivor mCRC patient treated with regorafenib
Patient's Months of regorafenib
characteristics Pretretments Regorafenib-OS treatment References
Caucasian male, Cetuximab plus irinotecan-based bevacizumab 13 mo 13 mo Rosati’
67y plus oxaliplatin and 5-FU
Rechallenge with panitumumab rechallenge of
an oxaliplatin-based CT
Caucasian male, Folfox-Bevacizumab 24 mo 17 mo Callebout®
59y Folfiri-Bevacizumab
Folfox-Cetuximab
Asiatic male, 54 y FOLFIRI 24 mo+ 24 mo+ Yoshino’
Oral FU plus LV
XELOX-bevacizumab
FOLFIRI-panitumumab
mFOLFOX6-panitumumabmab
Caucasian male, FOLFOX-4 36 mo (interspersed 36 mo+ Roberto'”
54y FOLFIRI-aflibercept by RT)
Caucasian male, FOLFOX-4 30 mo (interspersed 25 mo Korphaisarn'!
54y FOLFIRI-aflibercept by RT)
Caucasian male, FOLFOX 25 mo 25 mo Amram??
63y Folfiri-Bevacizumab
Caucasian female, Xelox 25 mo 25 mo Present report

Abbreviations: CT, chemotherapy; FU, fluorouracil; LV, leucovorin; OS, overall survival; RT, radiotherapy; ys, years.
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Histopatological and clinical features of this tumor asso-
ciated with its chemorefractory to previous lines of chemo-
therapy support its poor prognosis. Conversely, the prolonged
stable disease to regorafenib in combination with its good
toxicity profile supports the potential therapeutic role of this
drug.

Conclusively, we believe that only the knowledge of the
molecular aspects of primary tumor and of its metastases
could have helped in the deeper comprehension of the unique
history of this patient. In particular, the analysis of clinical,
laboratoristic, and biological features s uch as for other anti-
angiogenic drug '**! might provide novel insights explaining
the long-term survival.
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