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Abstract

In this large cohort of gastrointestinal cancer patients with high cardiac risk factors or those with previous
fluorouracil-based cardiac toxicities, we demonstrated the safety and efficacy of raltitrexed-based chemo-
therapy in patients. This study will offer reassurance to physicians who may encounter a clinically challenging
situation.

Background: Gastrointestinal (Gl) cancer patients may not be considered for therapy with fluoropyrimidines (FPs)
because of previous cardiovascular (CV) toxicity or preexisting risk factors; such patients may benefit from raltitrexed-
based therapy. Patients and Methods: Patient, tumor, and treatment characteristics, as well as clinical outcomes of
all consecutively treated patients with raltitrexed at the Royal Marsden Hospital between October 1998 and July 2011
were examined. Gl cancer patients who developed CV toxicity as a result of FPs and those with significant CV risk
factors receiving raltitrexed were included in this analysis. Results: A total of 247 patients (155 and 92 with CV FP-
related CV toxicities and significant CV risk factors, respectively) treated with raltitrexed alone or in combination
were examined after a median follow-up of 47.1 months. CV toxicity profiles of patients receiving capecitabine (n =
110) and 5-fluorouracil (n = 45) were largely similar. Of raltitrexed-treated patients, 13 (5%) experienced CV toxicities
and 1 (< 0.1%) died as a result of myocardial infarction. The median progression-free survival (PFS) and overall
survival (OS) were 36.0 months (95% confidence interval [Cl], 26.5-48.6) and 44.3 months (95% CI, 33.1-56.8),
respectively. The 5-year survival for early stage Gl malignancies (n = 140) was 62.0% (95% Cl, 50.1-71.9). Median PFS
and OS were not reached in this group (interquartile range = 38.4 months to NR); median PFS and OS for advanced Gl
malignancies (n = 107) were 18.8 (95% ClI, 11.9-25.7) and 23.7 months (95% Cl, 17.0-26.9), respectively. Conclusion:
A raltitrexed-based regimen is well-tolerated therapy with comparable efficacy to FPs in patients with Gl malignancies
with significant CV toxicities or risk factors.
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Fluoropyrimidines (FPs), including 5-fluorouracil (5-FU) and
capecitabine, are the backbone of chemotherapy regimens for many
cancers, including gastrointestinal (GI), breast, and head and neck
malignancies." FPs principally act by inhibiting thymidylate syn-
thase enzyme causing depletion of thymidine, which is necessary for
DNA synthesis.” These agents are the mainstay of cytotoxic
chemotherapy, either alone or in combination, both in early stage

: 3¢
and metastatic GI cancers.”™
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The common toxicities associated with FPs such as oral
mucositis, diarrhea, and hand—foot syndrome are reasonably well
managed in most patients; however, up to 1.6% to 12.5% of
patients may experience overt cardiac toxicity.” One study
measured a marker of left ventricular ejection fraction—N-termi-
nal probrain natriuretic peptide—in patients treated with 5-FU
and demonstrated elevated brain natriuretic peptide levels in
29% of patients, suggesting subclinical cardiac toxicity of FPs with
unknown late consequences.” The likely mechanisms for car-
diotoxicity are dose- and schedule-dependent coronary vasospasm
and damage at the cellular level in red blood cells, myocardial cells,
and endothelial cells mainly driven by reactive oxygen species.””"'
Coronary artery spasm causing angina-like symptoms is the most
widely reported symptomatic cardiac toxicity of FPs.'*'” More
serious cardiac toxicities such as myocardial infarction, major
arrhythmias, heart failure, and pericarditis have also been
reported.'>"?

Preexisting heart and renal disease are established factors for
developing cardiac toxicity while receiving FP treatment.” Managing
the adverse events (AEs) by discontinuing the treatment is possible,
but premature chemotherapy discontinuation may compromise the
desired oncologic outcomes. Rechallenging with the same therapy is
not always possible because cardiac toxicity may recur in 20% to
100% of cases,'* with fatal outcome in as many as 13% of
patients.13 Therefore, patients with cardiac toxicity who are
receiving a FP-based regimen have few treatment options.

Substitution of FPs with raltitrexed, a folate analog with inhib-
itory thymidylate synthase enzyme activity, is an alternative treat-
ment strategy for patients who experienced FP-related cardiac AFs.
Raltitrexed demonstrated equal efficacy compared to 5-FU in
studies involving patients with metastatic colorectal cancer' ”7;
however, the use of this drug in the clinic is often limited because
of increased mortality reported in a large clinical trial.'® Tt is
noteworthy that frequent protocol violations were reported in this
trial because of a lack of appropriate dose adjustments when
creatinine clearance dropped, which may have resulted in high
mortality. '

Patients with known cardiovascular (CV) disease are more likely
to be prone to FP-related cardiac AEs.” We hypothesized that pa-
tients with a significant cardiac history might be spared from cardiac
symptoms and potentially severe complications by up-front treat-
ment with single-agent raltitrexed or with another appropriate
combinations. At the Royal Marsden Hospital, patients with sig-
nificant CV disorders and those who experienced 5-FU/capecita-
cardiac  AFEs

chemotherapy regimen instead of rechallenging with FPs. The data

bine-induced receive a raltitrexed-containing
on safety and efficacy of such a substitution strategy are few, and
apart from some recent retrospective studies with small patient

12,19
numbers,

the available clinical information is largely based on
physicians’ anecdotal experiences.

The current study examined the presentation of 5-FU/capecita-
bine-induced cardiac AEs as well as the safety and efficacy of a
raltitrexed substitution strategy in patients who developed symp-
toms while receiving therapy with FPs and in patients with signif-
icant underlying CV conditions who receive up-front raltitrexed-

containing regimens.

Patients and Methods

Study Design. This retrospective study included all patients
consecutively treated with raltitrexed at the Royal Marsden Hospital
from October 1998 to July 2011. Only patients who had confirmed
histologic diagnosis of any GI malignancies and those who were
treated with raltitrexed as a single agent or in combination because
of high cardiac risks or because of CV complications from FPs were
included. Patients were divided into 2 groups: those who were
switched to raltitrexed as a result of CV toxicity from FPs, and those
who received raltitrexed up front as a result of previous CV risk
factors. Electronic patient records were reviewed. The clinicopath-
ologic parameters prospectively collected for this study included age,
gender, site of origin of primary tumor, histologic subtype, details of
chemotherapy regimens, therapeutic responses, reasons for ralti-
trexed use, cardiac toxicity during and 4 weeks after treatment, and
timings of toxicities associated with raltitrexed. The study was
approved by the institute’s research ethics committee.

Patient Follow-up and Response Evaluation

Surveillance strategy for colorectal cancer patients with no met-
astatic disease at our institute included follow-up assessments once
every 3 months in year 1, once every 6 months in years 2 and 3, and
annual follow-up for years 4 and 5, with a carcinoembryonic antigen
(CEA) test performed at each visit. In addition, annual computed
tomographic (CT) scans were performed for the first 3 years, and
routine colonoscopies were performed every 2 to 3 years. Positron
emission tomography scan was not routinely performed in these
patients. For patients who underwent localized therapeutic options
with curative intent after being diagnosed with oligometastatic
disease, the surveillance strategy included follow-up with CEA once
every 3 months during year 1, once every 6 months during years 2
to 5, and annually during years 6 and 7, with CEA performed at
each visit. CT scans were performed every 6 months for years 1 and
2, followed by annual CT scans during years 3 to 5. Colonoscopies
were performed as per the routine follow-up scheme described
above. Patients with other GI tumors were monitored once every 3
months in year 1, once every 6 months in years 2 and 3, and
annually in years 4 and 5; CEA and CA19-9 were checked at
each,visit but CT scan was only performed when clinically
indicated.”’

Baseline tumor measurements in advanced metastatic disease
patients were performed within 4 weeks before cycle 1, day 1.
Tumor measurements were repeated every 12 weeks while receiving
treatment using the Response Evaluation Criteria in Solid Tumors
version 1.0. Tumor responses were confirmed prospectively by a
radiologist. Toxicity data were collected as originally recorded in the
electronic medical records. In all patients included in the present
analysis, toxicity was graded according to the Common Terminol-
ogy Criteria for Adverse Events (CTCAE) version 2.0 or 3.0. Sur-
vival data were obtained from the hospital electronic medical record,
and when necessary by contacting the general practitioner or
referring institution.

Statistical Analysis

Overall survival (OS) was defined as the interval between diag-
nosis date and either the date of death or censored at the date of last
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follow-up (if death was not observed during the follow-up period).
For patients with evaluable data, progression-free survival (PES) was
defined by the time elapsed between diagnosis date until radiologic
progression or disease-related death (which ever occurred first); if no
evidence of progression was documented at the last follow-up, PFS
was censored at the date of last follow-up.

Categorization of numeric variables was undertaken on the basis of
considerations of the standard reference values (normal range vs. low/
elevated) or according to median values. Estimates of median PFS,
OS, and 95% confidence interval (CI) were determined by the
Kaplan-Meier method, and Cox regression was used to compare the
survival rates and to produce hazard ratios (HR) along with 95% Cls.

Results
Patient Characteristics

Two hundred forty-seven patents (72.5% women; mean age, 65.5
years; range, 31-88 years) were treated with raltitrexed during the
study time period at the GI unit of the Royal Marsden Hospital.
Colon (46.1%), rectum (21%), adenocarcinoma esophagus (14.6%),
squamous-cell carcinoma of the esophagus (8%), and gastric cancers
(7.7%) were the most common cancers in the examined group
(Table 1 and Supplemental Table 1). Of the 247 patients who ful-
filled the study’s inclusion criteria, 155 had developed cardiac toxic-
ities while receiving 5-FU or capecitabine therapy, and 92 patients
had a high cardiac risk, as assessed according to their physician, and
thus were treated with a raltitrexed-containing regimen to avoid
5-FU/capecitabine-associated cardiac toxicity (Supplemental Table 2).

Presentation of Cardiac Toxicity While Receiving 5-FU/
Capecitabine-Containing Chemotherapy

A total of 155 patients received raltitrexed after they had devel-
oped cardiac 5-FU/capecitabine-induced cardiac AEs. Cardiac
complications started during the first treatment cycle in 70% of
these patients (Table 2). The median time from starting 5-FU or
capecitabine therapy to the onset of cardiac symptoms was 6 days
(range, 1-63 days) (Figure 1). The most common AE was angina
(86% of patients). Seven patients experienced myocardial infarction.
There was no difference in the type or timing between AEs that
occurred while receiving 5-FU or capecitabine. Nine patients
underwent coronary angiography, and 1 patient underwent a thal-
lium scan shortly after experiencing angina episodes. One patient
was found to have a tight left anterior descending artery and a
critically tight circumflex artery on angiography, which required
stenting. The remaining 8 patients had no detectable coronary ab-
normalities. These results are consistent with previous reports that
cardiac toxicities with thymidylate synthase inhibitors frequently
occur despite normal coronary blood vessels.”

Raltitrexed Treatment Dosage

The standard raltitrexed dose of 3 mg/ m? was administered as a
15-minute infusion in 80 patients (32%). Fifty-five patients (22%)
received reduced dose (range, 1.3-2.8 mg/ 'm?) for one of the following
reasons: thrombocytopenia (n = 2), renal impairment (n = 13),
pyrexia (n = 1), neutropenic sepsis (n = 2), diarrhea (n = 2), tiredness
(n = 1), and reason not specified (n = 34). The remaining patients
(n = 108, 44%) received higher doses within a range of 3.10 to 6.60
mg/m’. The records of 4 patients did not specify the dose.
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Table 1 Baseline Patient Characteristics

Characteristic Value
All 247 (100)
5-Fluorouracil 45 (18.2)
Capecitabine 110 (44.5)
Cardiovascular risk factors 92 (37.3)
Age at study entry (vears), median 67 (31-88)
(range)
Gender
Female 179 (72.5%)
Male 68 (27.5%)
Tumor Type
Upper Gl 75 (30.4)
Gastric 19 (7.7)
Gastro-esophageal 4 (1.6)
Esophageal 52 (21.1)
Lower Gl 162 (65.6)
Anal 3(1.2)
Colorectal 159 (64.4)
Miscellaneous 10 (4.0
Cecal 72.8)
Cholangiocarcinoma 1(<0.1)
Neuroendocrine 1(<0.1)
Unknown origin 1(<0.1)
Intent of Chemotherapy
Neoadjuvant 22 (8.9)
Neoadjuvant + radiochemotherapy 29 (11.7)
Radiochemotherapy 5(2)
Adjuvant 84 (34)
Palliative chemotherapy 107 (43.3)
Staging
All early stage 140 (56.7)
Upper Gl 37 (15.0)
Lower Gl 101 (40.9)
Miscellaneous 2 (0.9
All advanced metastatic 107 (43.3)
Upper Gl 38 (15.4)
Lower G 61 (24.7)
Miscellaneous 8 (3.2

Data are presented as n (%) unless otherwise indicated.
Abbreviation: GI = gastrointestinal.

Safety of Substituting 5-FU or Capecitabine With
Raltitrexed in Patients With Cardiac Toxicities

Of the 247 patients, 31% and 68% received single-agent ralti-
trexed therapy and raltitrexed combination chemotherapy, respec-
tively. (Data were not available for 2 patients.) The 155 patients
whose treatment regimen was switched to raltitrexed because of car-
diac toxicity while receiving 5-FU/capecitabine subsequently received
a median number of 5 cycles of raltitrexed treatment (range, 1-8
cycles). The remaining 92 patients with preexisting CV conditions
received a median of 6 cycles (range, 1-11 cycles). A total of 80.5%
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Table 2 Presentation and Timing of Cardiac Toxicity Associated With 5-Fluorouracil and Capecitabine Treatment

Characteristic Total (N = 155)

Cardiac Toxicity
Angina 133 (85.8)
Angina + palpitations 3(1.9
Angina + arrhythmia 1(<0.9)
Left ventricular hypertrophy 1(<0.1)
Palpitations 3(1.9
Arrhythmia 3(1.9
Atrial flutter 2 (1.3
Myocardial infarction 7 (4.5
Ventricular flutter 2 (1.3

Treatment Cycle
After first cycle 93 (60.0)
After second cycle 32 (20.6)
After third and subsequent cycles/ 30 (19.4)
other

Days After Starting Drug

Administration
Median (range) 6 (1-63)
No. of patients with missing data 49 (31.6)

5-Fluorouracil (N = 45) Capecitabine (N = 110)
37 (82.2) 96 (87.3)
0 32.7)
0 1(<0.1)
0 1(<0.1)
122 2(1.8)
122 2(1.8)
2 (4.4) 0
4 (8.9 327
0 1.8)
18 (40.0) 75 (68.2)
15 (33.3) 17 (15.4)
12 (26.7) 18 (16.4)
5 (1-60) 6 (1-63)
15 (33.3) 34 (30.9)

Data are presented as n (%) unless otherwise indicated.

and 73% of patients with FP-related cardiotoxicities and preexisting
CV conditions, respectively, received at least one standard dose of
raltitrexed (3 mg/m?), while the remaining patients received lower
raltitrexed doses because of renal impairment or general frailty, or at
their physician’s discretion.

A total of 13 patients (5%) developed cardiac toxicities while
receiving raltitrexed-based chemotherapy (Table 3); of these, 4
received single-agent treatment and 9 received combination chemo-
therapy. Three patients had arrhythmias and palpitations, and one
patient had angina-like symptoms. All of these toxicities were graded
as mild to moderate, and these patients continued chemotherapy
without delay or dose reduction. Two patients in the high-risk CV
risk group developed a myocardial infarction, one of which was fatal.
The total CV mortality was 0.004% (1/247) in the whole group. This
patient was a 59-year-old man with a history of ischemic heart disease
and heart failure who experienced myocardial infarction after 2 cycles
of raltitrexed (2.6 mg/mz) and carboplatin combination.

Efficacy of Substituting 5-FU/Capecitabine With
Raltitrexed

The median PFS and OS of all patients in the study were 36.0
(95% CI, 26.5-48.6) and 44.3 months (95% CI, 33.1-56.8),
respectively. The 5-year survival for early stage GI malignancies
(n = 140) was 62% (95% CI, 50.1-71.9). As expected, 5-year
survivals were 73.5% (95% CI, 58.8-83.7) and 17.6% (95% ClI,
3.6-40.4) when divided into lower and upper GI malignancies,
respectively. Median PFS and OS were not reached in the early stage
group (interquartile range = 38.4 months to NR).

The median PFS and OS for all the advanced stage GI cancers were
18.8 months (95% CI, 11.9-25.7) and 23.7 months (95% CI, 17.0-
26.9), respectively. Five-year survival was 16.3% (95% CI, 9.5-24.7)
for advanced stage GI cancers. Significant differences were noted in

the median PFS (HR = 3.7; 95% CI, 2.6-5.3; P < .001) and OS
(HR = 4.1; 95% CI, 2.8-6.0; P < .001) of early and advanced stage
GI (Figure 2). Interestingly, significant PFS (HR = 1.9; 95% CI, 1.1-
3.2; P=.02) and OS (HR = 4.0; 95% CI, 2.4-6.6; P < .001) rate
differences were also noted, depending on the site (upper vs. lower) of
the evaluated cancer. Upper GI cancers had significantly worse out-
comes compared to lower GI cancers (Figure 3). Efficacy details for all
examined subgroups are provided in Table 4.

There was one death attributed to myocardial infarction after
treatment with raltitrexed. Patients were followed up for a median
period of 47.1 months (interquartile range = 32.4-65.7 months).

Figure 1 Cardiac AEs After Initiating 5-FU or Capecitabine

Therapy

O Capecitabine

H5-FU

% of new patients with cardiac side

1o_iﬁﬂ [
0 - L L—
NY S N S 6 AN DS D
AN AN N N
SN N W QY

Day at which cardiac side effect was noted

Abbreviations: AE = adverse event; 5-FU = 5-fluorouracil.
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Table 3 Cardiac Toxicity Associated With Raltitrexed Treatment

Characteristic All (N = 247)

Total no. of patients with cardiac adverse 13 (5.3%)

events

Angina

Arrhythmia

Palpitations

Myocardial infarction
Myocardial infarction and death

— NN W o

5-Fluorouracil/Capecitabine Cardiovascular Risk Factors
(N = 155) (N =92
8 (5.2%) 5 (5.4%)
3 2
3 0
1 1
1 1
0 1

Discussion

This retrospective study represents what is to our knowledge the
largest examination of GI cancer patients with preexisting cardiac
risk factors or CV toxicities due to FPs treated with raltitrexed-
based therapy. Consistent with previously published literature,

Figure 2

Stage Gastrointestinal Malignancies

these data demonstrate the safety of this approach. The unique and
novel aspect of this study is that we present efficacy data of
raltitrexed-based therapy in this high-risk patient population
lower GI

encompassing early and advanced upper and

malignancies.
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Figure 3 Kaplan-Meier Estimates of for (A) Progression-Free Survival and (B) Overall Survival for Upper and Lower Gastrointestinal

Malignancies
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It is well documented that raltitrexed treatment and its dosing complications. Our data suggest that the standard dose of 3 mg/m”
schedule are convenient to patients.”' We found that raltitrexed was is safe in this high-risk population and that the cardiac AEs of ral-
well tolerated by the majority of patients. Only 5% of the treated titrexed were not found to be dose dependent. We have shown that
patients developed cardiac toxicity, and more than half of these appropriate dose adjustments based on renal function may be
patients were able to continue treatment without further cardiac necessary for a better safety profile; however, precautionary dose

Table 4 Efficacy of Raltitrexed Based Therapy in All Study Participants

Cancer Type 5-Year PFS (95% Cl) 5-Year 0S (95% Cl)
All cancers 36.9% (29.1-44.7) 38.7% (30.9-46.4)
Early stage upper Gl cancers 24.7% (8.2-45.9) 17.6% (3.6-40.4)
Advanced stage upper Gl cancers 0 0

Early stage lower Gl cancers 71.1% (58.7-80.4) 73.5% (58.8-83.7)
Advanced stage lower Gl 12.6 (5.3-23.3)% 24.1% (13.4-36.5)
Advanced miscellaneous 12.5% (0.7-42.3) 25% (3.7-55.8)

All early stage cancers 60.7% (49.9-69.8) 62% (50.1-71.9)
All advanced stage cancers 10.9% (5-19.2) 16.3% (9.5-24.7)

Abbreviations: Gl = gastrointestinal; 0S = overall survival; PFS = progression-free survival.
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reduction in view of previous cardiac adverse events (AEs) or high-
risk factors is not required.

Raltitrexed-related deaths have raised concerns about the safety of
this treatment, > '$2? although other studies have not demonstrated
similar treatment-related death rates.”>” One large phase 3 study
reported 26 deaths (3.8%) causally related to raltitrexed.'® When
examined in detail, 17 of 26 deaths were associated with a major
protocol variation when the raltitrexed dose was not adjusted ac-
cording to renal function.'®'? Because the kidney accounts for 40%
to 50% of the drug’s clearance,”! special care should be exercised in
patients with a creatinine clearance rate of < 65 mL/min.” In our
high-risk cohort, only one treatment-related death was noted.

Given that our study revealed large differences in the incidence of
CV AEs between patients who received FPs and those who received
raltitrexed, it is likely that there are mechanistic differences under-
lying the development of cardiotoxicity between the 2 types of drug.
Raltitrexed-induced CV AEs were generally observed in patients
who had already received a few cycles of treatment. Intriguingly,
relatively more patients presented with palpitations rather than 5-
FU/capecitabine-induced chest pain, suggesting coronary artery
vasospasm to be the main mechanim behind FP-related CV toxicity.
Consistent with this observation, when coronary angiography was
performed, it was found to be unremarkable in most of the patients
in the current study. It is thus possible that cardiac AEs seen in
patients who received raltitrexed are manifestation of indirect effects
as a result of hyperdynamic states resulting from chemotherapy or
renal impairment rather than direct cardiotoxicity. Indeed, ran-
domized controlled trials assessing raltitrexed have provided no
evidence for the direct cardiotoxicity of raltitrexed."”

The efficacy of raltitrexed-containing regimens in our cohort can
be compared favorably with contemporaneous treatment options in
lower GI malignancies.”®>" Tt is interesting to note that all the
previous studies comparing raltitrexed with 5-FU have also shown
similar efficacy in lower GI malignancies.ls‘m’31 However, none of
these studies focused on a high-risk patient population, as reported
in the current study. The efficacy outcomes for early upper GI
malignancies in our cohort were somewhat variable. Although
perioperative chemotherapy with surgery resulted in a 5-year sur-
vival of 36% (95% CI, 29.5-43.0) in the MAGIC trial,” in our
cohort the 5-year survival was found to be 17.6% (95% CI, 3.6-
40.4). However, in advanced upper GI malignancies, the results
with raltitrexed were comparable with other existing treatment
options.”” These data overall provide a strong rationale for use of
raltitrexed-based therapy in patients with CV risk/toxicities in all
lower GI and advanced upper GI malignancies. However,
raltitrexed-based treatment in early upper GI malignancies should
be considered with caution, specially within the context of new
available perioperative chemotherapy options.™

Although our study provides valuable information on the relative
cardiac safety of raltitrexed versus 5-FU/capecitabine, we recognize
that our analysis has some limitations. The main limitation is its
retrospective nature along with its associated biases. However, given
the stark differences in the incidence of cardiac AEs in patients
receiving raltitrexed versus those receiving FPs, a prospective trial in

high-risk CV patients would be ethically questionable. The lack of
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treatment options for such patients would also mean that prospective
trials would be difficult to design and recruit. Our analysis may have
also underestimated the incidence of cardiac AEs that would occur if
all patients without a clear indication for raltitrexed dose reduction
(eg, those with renal failure) had been offered the full dose. However,
in all likelihood, patients with renal impairment would have received
appropriate dose reduction with other chemotherapies as well, thus
making our results applicable to such patients.

Conclusion

This study demonstrated the safety and efficacy of raltitrexed in
upper and lower GI cancer patients who either experienced mild to
moderate cardiac toxicity after FPs or those who had significant
cardiac risk factors. Allowing extrapolation of data and comparison
with available contemporaneous regimens, we recommend use of
raltitrexed-based therapy in high-risk CV patients with all lower and
advanced upper GI malignancies. In patients with early stage GI
malignancies and curative treatment options, the use of raltitrexed-
based therapy should be restricted to patients for whom no alter-
native therapeutic options are available.

Clinical Practice Points

e This study represents the largest examination of raltitrexed-
treated GI cancer patients with CV toxicities after FPs or with
CV risk factors precluding them from receiving or continuing
with FP-based therapy.

Consistent with previously published literature, we demonstrate

the safety of this approach, with < 5% cardiac toxicity and low
fatality (< 0.1%).

e The novel aspect of this study is that efficacy data with long
median follow-up in a patient population with significant cardiac
toxicities or risk factors were found to be comparable to the
contemporaneous standard of care: 5-FU/capecitabine-based

regimens.

Despite the retrospective nature of our study, the findings sup-
port the use of raltitrexed-based regimens in a patient population
with limited systemic therapy options.
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Supplemental Table 1 | Intent of Chemotherapy in Different Groups

5-Fluorouracil
Characteristic Pretreatment
Neoadjuvant 1
Neoadjuvant + 2
radiochemotherapy
Radiochemotherapy 0
Adjuvant 23
Palliative chemotherapy 19

Capecitabine
Pretreatment
8
13

2
35
52

Cardiovascular Risk
Factors

13
14

26
36

Total

22
29

84
107

Supplemental Table 2 | Cardiac Background for Patients

Considered to Have High Cardiovas-

cular Risk Factors

Condition

Angina

Heart failure

Cardiomegaly + arrhythmia

Ischemic heart disease + heart failure
Ischemic heart disease + atrial fibrillation
Cardiomyopathy

Heart block

Angina + atrial fibrillation

Palpitations

Arrhythmia

Atrial fibrillation

Paroxysmal atrial fibrillation

Myocardial infarction

Ischemic heart disease

Arrhythmia + ischemia heart disease/myocardial infarction
Pacemaker

Total

Frequency

O O A 44w N W s 2 ©

(o] NN
N = W N W
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