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Abstract

Introduction: Although long-term survival in patients with metastatic colorectal cancer
(mCRQ) is limited, treatments for third-line and later treatment are now recommended. We
describe a patient who achieved long-term survival when they received third-line
treatment with trifluridine/tipiracil (FTD/TPI). Case Presentation: The woman who was
52 years old at diagnosis of adenocarcinoma of the right colon (T3/NO/M1) with metastases
to the lung, liver, ovary, and other soft tissues received first-line fluoropyrimidine-based
chemotherapy (FOLFOX/FOLFIRI plus bevacizumab) intermittently for approximately
8.5 years with generally stable disease, and second-line FOLFIRI plus radiotherapy. After
progression on second-line therapy, the patient initiated treatment with FTD/TPI 35 mg/m?
twice daily on days 1-5 and 8-12 of each 28-day cycle. She received a total of 38 cycles of
FTD/TPI over a period of 34 months achieving a partial response, maintained performance
status, and improved quality of life. Neutropenia was successfully managed with FTD/TPI
dose delays or reductions. Conclusion: This heavily pre-treated patient with mCRC
demonstrated impressive long-term survival and maintenance of good quality of life
with FTD/TPI treatment.
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Introduction

During recent years, progress in the treatment of patients with metastatic colorectal
cancer (mCRC) has led to an increase in median overall survival (mOS) to 30 months [1].
Established first- and second-line treatment options for patients with mCRC include ox-
aliplatin- and fluoropyrimidine-based chemotherapies and targeted anti-vascular endothelial
growth factor (VEGF) and anti-epidermal growth factor receptor (EGFR) therapies [2Z].
However, treatment options for patients with mCRC progressing beyond first- and second-line
therapy are limited [3, 4]. According to the ESMO guidelines, third-line options for mCRC
include the chemotherapeutic agent trifluridine/tipiracil (FTD/TPI) [5]. This recommenda-
tion is based on data from the phase III RECOURSE study, in which mOS was 7.1 months with
FTD/TPI compared with 5.3 months with placebo (HR: 0.68, p < 0.001) in patients with mCRC
previously treated with two or more lines of therapy [6]. Observational data on real-world use
of FTD/TPI], including the multinational PRECONNECT study [7-9], are generally consistent
with the findings of the RECOURSE trial [10-12].

In the RECOURSE trial, although the mOS was 7.1 months, the 1-year survival was 27%
(compared with 18% with placebo), and therefore, there are some patients who gain much
longer survival benefits with FTD/TPI. Published cases have shown long-term survival and
maintenance of quality of life (QoL) with FTD/TPI as late-line chemotherapy in other re-
current gastrointestinal cancers [13-15]. Here, we report the details of a patient with mCRC
with long-term survival following treatment with FTD/TPI. The CARE Checklist has been
completed by the authors for this case report, attached as online supplementary material (for
all online suppl. material, see https://doi.org/10.1159/000535202).

Case Report

The case is described in detail below, and a timeline summarizing the treatment
regimens and outcomes is shown in Table 1. A 52-year-old woman was diagnosed with
adenocarcinoma of the right colon (T3/N0/M1) on January 22, 2008, with metastases to the
lung, liver, ovary, and other soft tissues. She had KRAS-mutant mCRC. She initiated FOLFOX
chemotherapy (folinic acid, 5-fluorouracil [5-FU], and oxaliplatin) and bevacizumab and
underwent hemicolectomy and liver metastasectomy. After 9 months of treatment (12
cycles), her disease remained stable and treatment was stopped. Following confirmation of
local progression and ovarian metastases approximately 1 year later, the patient initiated
FOLFIRI (folinic acid, 5-FU, and irinotecan) chemotherapy plus bevacizumab and continued
at the same dose for 6 months with stable disease. Chemotherapy was halted thereafter until
October 31, 2012, when the patient initiated another course of FOLFOX chemotherapy plus
bevacizumab for a lesion in the abdominal wall and achieved a partial response. After
11 months (12 cycles) of FOLFOX chemotherapy and bevacizumab, she received mainte-
nance therapy with 5-FU-folinic acid and bevacizumab for approximately 6 weeks. A second
break in therapy occurred until January 20, 2016, when the patient received 5 weeks of
capecitabine and oxaliplatin, followed by 4.5 months of oxaliplatin for progression of the
lesion in the abdominal wall. Consequently, progression of mCRC in August 2016 led to
treatment with FOLFIRI plus radiotherapy (for 11 months), after which she experienced a
second disease progression in January 2018.

Upon disease progression in January 2018, this heavily chemotherapy-treated patient
was enrolled in the PRECONNECT study and began treatment with FTD/TPI. The patient
met all the diagnostic criteria required to be enrolled in the PRECONNECT study [9]. Upon
enrolment into this study, she exhibited signs and symptoms related to mCRC, including
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Table 1. Treatment timeline and responses

Date Reason for treatment Treatment Treatment Treatment Response
commencement duration, line
months
Jan Diagnosis of adenocarcinoma of = FOLFOX + 9 1L SD

2008 the right colon with metastases to bevacizumab

the lung, liver, ovary, and other soft Hemicolectomy and

tissues liver metastasectomy

Nov Local progression and ovarian FOLFIRI + 6 SD
2009 metastases bevacizumab

Oct Lesion in the abdominal wall FOLFOX + 11 PR
2012 bevacizumab

Nov Maintenance therapy 5-FU + folinic acid + 1.5 -
2013 bevacizumab

Jan Capecitabine + 1.25 -
2016 oxaliplatin

Mar Lesion in the abdominal wall Oxaliplatin 4.5 -
2016

Sep Disease progression, Aug 2016 FOLFIRI + 11 2L -
2016 radiotherapy

Jan Second disease progression, Jan  FTD/TPI 34 3L PR

2018 2018. The patient was recruited
into the PRECONNECT study at
this time

May Evidence of disease progression Regorafenib Ongoing as of 4L PR
2021 Dec 2021

1L, first-line; 2L, second-line; 3L, third-line; 5-FU, 5-fluorouracil; FOLFOX, folinic acid + 5-fluorouracil +
oxaliplatin; FOLFIRI, folinic acid + 5-fluorouracil + irinotecan; FTD/TPI, trifluridine/tipiracil; PR, partial
response; SD, stable disease.

anemia (grade 1), hypertension (grade 3), increased serum lactate dehydrogenase (grade 1),
and lymphopenia (grade 1). Anemia was considered a consequence of being heavily pre-
treated with chemotherapy, and hypertension may have been a side effect of the previous anti-
VEGF treatment (bevacizumab).

The patient’s starting dose of FTD/TPI was 35 mg/m? twice daily (after morning and
evening meals) on days 1-5 and 8-12 of each 28-day cycle. She received a total of 38 cycles of
FTD/TPI over a period of 34 months (32 cycles in the PRECONNECT trial and 6 cycles in a
post-trial access program that allowed the patient to continue treatment, even though FTD/
TPI was not licensed in Turkey at the time). The relative dose intensity of FTD/TPI across the
32 cycles was 65%. The dose of FTD/TPI was delayed in 12 treatment cycles due to neu-
tropenia as an adverse event (cycles 4, 6, 8, 9, and 14), low neutrophil count (cycles 22 and
30), unspecified adverse events (cycles 2 and 3), and non-medical reasons (cycles 7, 18, and
20). The FTD/TPI dose was reduced to 30 mg/m? twice daily for cycle 3 and to 25 mg/m?
twice daily for cycle 6 and until end of treatment (both with the same schedule as the starting
dose). The most severe adverse event experienced by this patient during treatment with FTD/
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TPI was grade 3/4 neutropenia. Additional adverse events reported during this patient’s
inclusion in the PRECONNECT trial included anemia, decreased white blood cell count,
leukopenia, abdominal pain, decreased appetite, fatigue, hypocalcemia, intestinal obstruction,
lymphopenia, nausea, and vomiting.

The patient had nine tumor evaluations according to the PRECONNECT study protocol
and standard practice at the study site over the 34 months of treatment, and at each
evaluation, she achieved a partial response. No new lesions were recorded. During the
treatment period, the patient maintained an Eastern Cooperative Oncology Group (ECOG)
performance status of 0 and showed improvement in QoL (mean change from baseline in
European Organization for Research and Treatment of Cancer Core Quality of Life
Questionnaire - Global Health Status score of 220 after 32 cycles).

In the PRECONNECT trial, there were no mandated regular follow-up visits planned after
the end of the study. However, we do know that this patient was switched to regorafenib in
May 2021, after evidence of progressive disease, and continues this treatment with
achievement of partial response to date (December 2021).

Discussion

This case study reports the remarkable, long-term survival of a patient with mCRC treated
with FTD/TPI as a third-line therapy. She survived for 10 years before enrolment in PRE-
CONNECT to receive FTD/TPI. This observation of long-term survival may suggest that this
patient had a nonaggressive disease. However, while most patients (69%) treated with FTD/
TPI have received up to 3 previous lines of therapy [16], this patient had disease progression
following five lines of chemotherapy and one line of maintenance therapy.

Despite this, the patient reported here achieved a partial response with FTD/TPI and
was still alive, responding and receiving FTD/TPI 3 years after the start of FTD/TPI
treatment. In comparison, in the phase Il RECOURSE trial, at 16 months, only 2 of 534
patients in the FTD/TPI arm were progression-free. The patient required several dose
delays or reductions due to neutropenia, but still, she was able to continue FTD/TPI in the
long-term. Neutropenia is not uncommon in a patient who has received multiple lines of
chemotherapy, which can suppress bone marrow function [17]. A sub-study of the RE-
COURSE and J003 trials indicated that patients who developed neutropenia in response to
FTD/TPI had prolonged OS and progression-free survival (PFS) compared to patients who
did not develop neutropenia [18]. The PRECONNECT study also found prolonged PFS in
mCRC patients who developed neutropenia in response to FTD/TPI, confirming the po-
tential for neutropenia as a predictor of response to FTD/TPI [9]. FTD/TPI-induced
neutropenia was reported in most previous case studies reporting long-term PFS with FTD/
TPI in mCRC patients (Table 2). The presence of FTD/TPI-induced neutropenia in this long-
surviving patient, as well as previously reported patients who had a long-term response to
FTD/TPI treatment (Table 2), could be further evidence of the use of neutropenia as a
predictor of response to FTD/TPI in mCRC patients.

Nevertheless, the absence of major adverse events with FTD/TPI and other treatment
regimens in this patient with KRAS-mutated mCRC suggests tumor and clinical characteristics
that favor tolerability and response to FTD/TPI. For example, KRAS, a major oncogenic driver
in multiple cancers, is mutated in 30-40% of CRC tumors and demonstrates prognostic
variability depending on mutation status [19, 20]. There have been conflicting reports of the
effect of KRAS mutations on the efficacy of FTD/TPI. A recent whole-genome analysis study
suggested that mCRC patients with a KRAS mutation in codon 12 have poorer outcomes when
treated with FTD/TPI than patients with wild-type KRAS [21]. However, a meta-analysis of
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three clinical trials found that KRAS mutations in codon 12 or 13 had no detrimental effect on
the beneficial response of FTD/TPI, compared to placebo, seen in mCRC patients [22].
Therefore, it is of note that the patient reported here had a KRAS-mutated tumor and still saw
a long-term progression-free response to FTD/TPI. However, in previous case reports shown
in Table 2, all patients achieved long-term PFS with FTD/TPI, with no clear pattern of KRAS
mutational status across the cases. This illustrates the need for further work to assess how,
and if, KRAS mutations affect patient response to FTD/TPI, due to the potential of KRAS
mutational status as a predictive tool for clinicians.

Previous treatment with targeted therapies has been suggested to effect patient re-
sponse to FTD/TPI. Studies evaluating the efficacy of FTD/TPI (RECOURSE and TERRA)
found that the risk of death was reduced in patients previously treated with VEGF- and/or
EGFR-targeted therapies, compared with patients not previously treated with targeted
therapies [6, 23]. Bevacizumab, an anti-VEGF therapy, has recently been recommended in
combination with FTD/TPI as a third-line therapy in mCRC due to the OS benefit of the
combination (mOS 10.8 months vs. 7.5 months in patients treated with FTD/TPI alone) in a
recent clinical trial [24]. The patient reported here had undergone multiple previous
treatments with bevacizumab before taking part in the PRECONNECT study and receiving
FTD/TPI. A previous case report describing long-term disease control with FTD/TPI in a 73-
year-old patient with mCRC also reported anti-VEGF and anti-EGFR therapy use prior to
treatment with FTD/TPI (Table 2) [25]. An additional case study described a patient with
mCRC who had received bevacizumab in previous lines of therapy who went on to maintain
stable disease for more than 27 months with FTD/TPI third-line treatment (Table 2) [15].
Although the effect of previous treatment with targeted therapies on the long-term survival
benefit of FTD/TPI cannot be determined from this report, it poses an interesting avenue for
further work.

An ECOG performance status of 0 has been previously reported to be independently
associated with prolonged OS and PFS in patients treated with FTD/TPI [21, 26]. The patient
in this case study maintained an ECOG performance status of 0 throughout the FTD/TPI
treatment period, meaning she was fully active and able to continue with pre-disease per-
formance [27]. Additionally, all patients in the case reports listed in Table 2 had an ECOG
performance status of 0-1. This could indicate a need to stratify patients by ECOG status to
highlight mCRC patients who will be “good responders” to FTD/TPI treatment in the third
line. Regardless, the consistent ECOG performance status in this patient stresses the tolerance
of long-term FTD/TPI and the maintenance of good QoL. This is further evidenced by the long-
term survival and maintenance of good QoL with FTD/TPI treatment in heavily pre-treated
with mCRC in other case studies [28].

In conclusion, this case report indicates that FTD/TPI is an effective third-line therapy for
patients with mCRC. This patient represents the longest surviving individual treated with
FTD/TPI, thus showing that some individuals can achieve a long-term response with FTD/TPI
treatment in the third line. Future research should aim to identify factors, such as specific
mutations, ECOG performance status, or previous targeted therapies, which may predict such
long-term survival with FTD/TPI treatment.
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