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Abstract

AIM: To analyze the efficacy of last line sorafenib
treatment in colorectal cancer patients.

METHODS: All patients receiving chemotherapy
for colorectal cancer in the outpatient clinic of the
University of Mainz since 2006 were retrospectively
analyzed for last line sorafenib exposure. Charts of
identified patients were analyzed for clinic-pathological
parameters, like data on gender, age, date of initial
diagnosis, UICC stage, number and kind of the pre-
therapies, therapy start and end of sorafenib, sorafenib
mediated treatment cessation, side effects, response
rates, time to progression and overall survival.

RESULTS: Ten patients with a median of 3.0 prior

chemotherapy lines had received a last line sorafenib
therapy either alone (10%) or in combination with
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5-fluorouracil derivates (90%). All patients suffered
from colorectal cancer stage UICC 4 and were routinely
seen in 2-wk intervals in the oncology outpatient clinic.
Median duration of treatment was 142.0 d. At 8 wk
80% of patients showed stable disease but we did not
observe any remissions. Median time to progression
was 140.5 d (4.7 mo), while median overall survival
reached 176.5 d. One patient ceased treatment due to
side effects. Reason for treatment stop was bleeding
complication in one case and non-specified sorafenib
intolerance in another case. Due to the retrospective
approach we did not further quantify side effects.

CONCLUSION: This retrospective analysis encourages
further investigation of sorafenib in colorectal cancer
last line therapy.

Key words: Colorectal cancer; Sorafenib; Regorafenib;
Chemotherapy; Last line

© The Author(s) 2016. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: In this restrospective analysis we demonstrate
that sorafenib monotherapy or in combination with
5-fluorouracil derivates seems to be feasible. Eighty
percent of the patients showed stable disease with a
median time to progression of 140.5 d and acceptable
toxicity profile. In our eyes, the reported overall as well
as progression free survival under sorafenib treatment
are of clinical and financial interest.
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INTRODUCTION

Colorectal cancer ranges among the most frequent
malignancies in Western countries'?. Annually, more
than 1.2 million patients are diagnosed with colorectal
cancer resulting in more than 600000 death each year
(1 Sora). Survival is delineated by local recurrence and
tumor dissemination®®. Noteworthy, 50% of patients
develop metastases in the due course of the disease (2
Sora).

Due to improved therapeutic strategies, the overall
survival in metastatic stage IV colorectal cancer has
increased from eight months to more than two years
during the last decade. Chemotherapeutics, such as
platinum derivates (oxaliplatin) or topoisomerase 1II
inhibitors (irinotecan) as well as the introduction of
biologicals targeting tumor neo-vascularisation (anti-
VEGF: bevacizumab and aflibercept) or growth-
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signaling (anti-EGFR: cetuximab and panitumumab)
have significantly augmented response rates and
prognosic parameters™*®,

Those new strategies have resulted in an unexpected
dilemma: Numerous patients in good condition have
experienced progression following treatment with all
available agents. This therapeutic gap has recently
been targeted by the multi-tyrosine kinase inhibitor
regorafenib!'!!. Last line treatment with regorafenib
resulted in a progression free survival of 1.9 mo (vs 1.7
mo in the placebo arm) and an overall survival of 6.4
mo (vs 5.0 mo in the placebo arm). Receptor tyrosine
kinases (RTKs) are transmembrane-receptors containing
extracellular ligand-binding domains connected to
intracellular catalytic domains™. The growth factors
VEGF/PDGF/EGF and their receptors VEGFR1-3,
PDGFRo/B and EGFR are critical in the process of (lym-
phatic) neo-angiogenesis and dissemination in human
cancer’™™"”,

Inhibition of RTKs with sorafenib has been succe-
ssful in renal and hepatocellular cancer™®*), Two phase
I studies revealed a disease stabilization in pretrea-
ted colorectal cancer patients receiving sorafenib in
combination with either irinotecan or oxaliplatin®®?!,
Therefore, the impact of combinational therapies
(sorafenib + chemotherapy) remains controversial.

However due to a lack of treatment options in
the augmenting number of colorectal cancer patients
pretreated with all available chemotherapeutic and
biological options, we identified 10 patients which
had received off-label sorafenib within a risk sharing
program of Bayer Healthcare. The current publication
reports on the results of those patients in a retrospective
approach.

MATERIALS AND METHODS

Analyses

We retrospectively analyzed all medical records of
colorectal cancer patients which received any treatment
in the outpatient clinic of the university if Mainz
between January 1, 2007 and December 31, 2011 in
order to identify patients that had received sorafenib as
last line treatment. We then retrospectively collected
and analyzed data from the medical records. In
particular we collected data on gender, age, date of
initial diagnosis, UICC stage, number and kind of the
pre-therapies, therapy start and end of sorafenib,
sorafenib mediated treatment cessation, progression
free survival (PFS), overall survival (OS) and relative
risk.

RESULTS

Patient characteristics

We identified 10 patients, which had received off-
lable sorafenib after entering a risk sharing program
of Bayer Healthcare. All patients were routinely seen
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Table 1 Patient characteristics

Patient characteristics n (%)
Total number 10.0
Average age (yr) 65.4
Gender

Female 2 (20)

Male 8 (80)
Location

Colon 8 (80)

Rectum 2 (20)
uICC

1+2+3 0 (0)

4 10 (100)
Metastases

Liver 6 (60)

Lung 8 (80)

Lymph nodes 5 (50)
Prior ctx regimen

3 7 (70)

4 2 (20)

5 0(0)

6 1 (10)

in 2-wk intervals in the oncology outpatient clinic.
At visits following assessments were done: general
condition of the patients, blood counts, side effects.
Staging analyses (CT scan abdomen and thorax) were
done every 8 wk. All patients (100%) suffered from
colorectal cancer stage UICC 4. Eighty percent of
patients were male, while 20% were of female gender.
Average patient age was 65 years. One hundred
percent of patients were in good condition as indicated
by an ECOG of 0-1. Patients had received an average
of 3 prior chemotherapy regimens prior to treatment
with sorafenib (Tables 1 and 2).

Treatment characteristics

One patient (10%) had received a sorafenib mono-
therapy, while 9 patients (90%) had had a combination
of sorafenib with different 5-fluorouracil (5-FU)
derivates. 5-FU derivates applied were intravenous 5-FU
(n = 2; folinic acid 400 mg/gm d1, 5-FU 400 mg/q.m.
bolus d1, 2400 mg/q.m. d1 and d2), capecitabine (n =
4; dose 2000 mg/q.m. d1-d14) or Tegafur-Uracil (n =
3; 300 mg/g.m. and Calciumfolinat 90 mg/d d1-d28).
All patients were initially administered a reduced dose
of sorafenib of 400 mg/d (200 mg b.i.d.). The dose
was adjusted to 800 mg/d (400 mg b.i.d.) after 1 to 2
wk. Treatment duration was 142 d in median. Maximal
treatment duration was 176 d. Eighty percent of
patients (8/10) received treatment until progression,
while 20% (2/10) ceased treatment due to side effects
after average treatment duration of 56 d. Reason for
treatment stop was bleeding complication in one case
and non-specified sorafenib intolerance in another case.
Due to the retrospective approach we did not further
quantify side effects (Table 3).

Survival and response parameters
At the first staging at treatment week 6, 80% of
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patients (8/10) revealed stable disease (SD) as com-
pared to progressive disease (PD) in 20% (2/10; one
of both patients had died after 21 d of treatment due
to clinical progress). No partial or complete responses
were observed. At week 12 only six patients were
evaluable. Of those 50% (3/6) revealed stable disease
and 50% (3/6) progressive disease. Median PFS was
140 d, median OS was 176 d (Figures 1 and 2).

Adverse events

The most frequent sorafenib-related adverse events
of grade 3 or higher were fatigue (30%), anemia
(20%), emesis (10%), mucositis (10%), pain (10%),
leucocytopenia (10%) and thrombocytopenia (10%;
Table 4). Relevant sorafenib-related adverse events
grade 1 or 2 were fatigue (70%), diarrhea (40%),
anemia (40%), mucositis (30%), hand foot syndrome
(30%) and thrombocytopenia (30%) among others
(Table 4).

DISCUSSION

As to our best knowledge, this is the first retrospective
study investigating last line sorafenib in colorectal
cancer patients. Prospective studies have not been
performed or published, so far.

Due to augmented therapeutic options, the overall
survival in metastatic stage IV colorectal cancer has
increased from eight months to more than two years
during the last decade™®”. Those new strategies have
resulted in an unexpected dilemma: Numerous patients
in good condition have experienced progression
following treatment with all available agents. This
therapeutic gap has recently been targeted by the
multi-tyrosine kinase inhibitor regorafenib™!. Last line
treatment with regorafenib resulted in a progression
free survival of 1.9 mo (vs 1.7 mo in the placebo arm)
and an overall survival of 6.4 mo (vs 5.0 mo in the
placebo arm). In the light of the regorafenib approval
in 2013 we decided to analyze the efficacy of sorafenib
in a retrospective approach. Diverse colorectal cancer
patients in good condition had previously received
sorafenib in a last line approach over the recent years
prior to admission of regorafenib.

Our retrospective data must be handled with care
due to their limitation by the retrospective approach
and the small number of patients. All patients were
UICC stage IV, in good condition and had received an
average of 3 prior chemotherapy regimens. However,
the majority of patients were of male gender, thus
not representing the normal distribution of colorectal
cancer among genders.

Tolerability of last line sorafenib was generally
good: 30% of patients developed a grade 3/4 fatigue,
20% a grade 3/4 anemia and respectively 10%
a grade 3/4 emesis, mucositis, leucocytopenia or
thrombocytopenia. Thus grade 3/4 fatigue, anemia
and thrombocytopenia seems to occur more often than
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Table 2 Detailed description of patients at therapy start
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Patient Age Gender Primary ulcC Liver metastases  Lunge metastases Number of pre-therapies

1 68 M Sigma v 1 1 ]

2 52 M Colon desc. v 0 1 3

& 51 M Sigma v 1 1 ]

4 81 M Rectum v 1 1 8]

5 59 F Colon desc. v 1 1 3

6 74 M Sigma v 0 1 &

7 74 M Rectum I\ 1 0 4

8 65 F Sigma v 1 1 6

9 69 M Sigma v 0 1 &

10 61 M Colon desc. v 0 0 4

Table 3 Detailed treatment description of patients

Pt. Comb. partner 6-wk 12-wk PFS (d) OS (d)
Response % change Response % change

1 5-FU SD -13% SD 7% 144 165

2 None 0 0 0 0 21 21

8 TU SD 12% 0 0 79" 163

4 5-FU PD 35% 0 0 41 382

5 C SD -6% PD 32% 149 302

6 TU SD 2% 0 0 32 113

7 C SD -21% SD 5% 137 188

8 C SD -4% PD 24% 199 296

9 C SD 3% PD 32% 177 147

10 TU SD 5% SD 6% 188 447

'Treatment stop due to bleeding complication; *Treatment stop due to sorafenib allergy. TU: Tegafur Uracil; C: Capecitabine; SD: Stable disease; PD:

Progressive disease; PFS: Progression free survival.

1.0 - iT
0.8 -

Product-limit survival estimate

—— Censored

Survival probability

0.0 C Il Il Il Il Il
0 50 100 150 200
Time to progression (d)

Figure 1 Progression free survival. Kaplan-Meier analysis, retrospective
population. Median progression free survival 140.5 d.

under regorafenib (10%, 3% and 4%, respectively)™".
However, due to the low number of cases this data is
at best descriptive.

We were surprised to find a median PFS of 4.7
mo (140 d) among our patients as compared to 1.9
mo under regorafenib treatment as reported by Axel
Grothey and coauthors. In addition our retrospective
analysis revealed an overall survival of 5.9 mo (176
d) and thus is in line with the reported overall survival
of last line regorafenib (6.4 mo vs 5.0 mo in the
placebo arm). As to be expected we did not observe
any remissions but found an interesting effect in
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Product-limit survival estimate
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0.0 = L L L L
0 100 200 300 400

Survival after sorafenib therapy (d)

Figure 2 Overall survival. Kaplan-Meier analysis, retrospective population.
Median progression free survival 176.5 d.

disease stabilization (80% at week 8). Noteworthy, the
majority of patients (90%) had received a combination
of sorafenib with 5-FU (or its pro-drugs) and only one
patient had ceased treatment due to side effects.
However, the combination of sorafenib with 5-FU
might not explain the observed effects. As reported
by our own group, we previously studied the combi-
nation of sorafenib with 5-FU in vitro as well as in
vivo in xenograft models”. We demonstrated that
a sorafenib-monotherapy (5 mg/kg; approximately
400 mg in an 80 kg patient) was equally effective as a
combination therapy of both sorafenib and 5-FU. Thus,
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Table 4 Adverse events (CTC AE3.0)

Patient [e-me me-ve Total
Fatigue 70% (7/10) 30% (3/10) 100%
Nausea 20% (2/10) 0% (0/10) 20%
Emesis 20% (2/10) 10% (1/10) 30%
Diarrhea 40% (4/10) 0% (0/10) 40%
Mukositis 30% (3/10) 10% (1/10) 40%
Rash 20% (2/10) 0% (0/10) 20%
HFS 30% (3/10) 0% (0/10) 30%
PNP 20% (2/10) 0% (0/10) 20%
Pain 20% (2/10) 10% (1/10) 30%
Weight loss 10% (1/10) 0% (0/10) 10%
Infection 20% (2/10) 0% (0/10) 20%
Anemia 40% (4/10) 20% (2/10) 60%
Thrombopenia 30% (3/10) 10% (1/10) 40%
Leucopenia 20% (2/10) 10% (1/10) 30%

a combination therapy did not result in any additive
effects, but might add adverse events. However,
these data became available only after the off-label
treatment of colorectal cancer patients.

In our eyes, the reported overall as well as pro-
gression free survival under sorafenib treatment are
of clinical and financial interest, as treatment costs
of regorafenib sum up to €5573 per 28-d-cycle as
compared to €2611 for its predecessor sorafenib.
Therefore a trial focusing on non-inferiority for sorafenib
vs regorafenib might be feasible.

COMMENTS

Background

Improved therapeutic strategies have resulted in an unexpected dilemma:
Numerous patients in good condition have experienced progression following
treatment with all available agents. This therapeutic gap has recently been
targeted by the multi-tyrosine kinase inhibitor regorafenib. Last line treatment
with regorafenib resulted in a progression free survival of 1.9 mo (vs 1.7
mo in the placebo arm) and an overall survival of 6.4 mo (vs 5.0 mo in the
placebo arm). Receptor tyrosine kinases (RTKs) are transmembrane-receptors
containing extracellular ligand-binding domains connected to intracellular
catalytic domains. The growth factors VEGF/PDGF/EGF and their receptors
VEGFR1-3, PDGFRa/p and EGFR are critical in the process of (lymphatic)
neo-angiogenesis and dissemination in human cancer. Inhibition of RTKs
with sorafenib has been successful in renal and hepatocellular cancer. Two
phase | studies revealed a disease stabilization in pretreated colorectal cancer
patients receiving sorafenib in combination with either irinotecan or oxaliplatin.
Therefore, the impact of combinational therapies (sorafenib + chemotherapy)
remains controversial.

Research frontiers

Due to novel therapeutic approaches patients with stage IV colorectal cancer
show an improvement in overall survival. In this palliative setting it remains a
major goal to reduce therapy induced toxicity and still preserve improvement of
progression free survival or overall survival.

Innovations and breakthroughs

Ten patients with a median of 3.0 prior chemotherapy lines had received a last
line sorafenib therapy either alone (10%) or in combination with 5-fluorouracil
derivates (90%). All patients suffered from colorectal cancer stage UICC 4
and were routinely seen in 2-wk intervals in the oncology outpatient clinic.
Median duration of treatment was 142.0 d. At 8 wk 80% of patients showed
stable disease. Therefore sorafenib could be a very efficient and cost effective
therapeutic last line approach to compared to regorafenib.
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Applications
The authors evaluate a cost effective last line therapeutic approach for
colorectal cancer patient with a favorable toxicity profile.

Terminology

Receptor tyrosine kinases (RTKs), are transmembrane-receptors containing
extracellular ligand-binding domains connected to intracellular catalytic
domains. The growth factors VEGF/PDGF/EGF and their receptors VEGFR1-3,
PDGFRa/B and EGFR are critical in the process of (lymphatic) neo-
angiogenesis and dissemination in human cancer. Sorafenib and regorafenib
are inhibitors for these RTKs.

Peer-review

The retrospective study in order to analyze the efficacy of sorafenib treatment
in colorectal cancer present a small number of patients, but the results are
valuable.
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