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Abstract

Background Few studies have assessed the safety and effectiveness of the numerous available chemotherapeutic therapies
for geriatric oncology patients. Most safety studies are conducted in large trials, and there is some uncertainty surrounding
whether the results would be the same in typical daily use.

Objective This retrospective study aims to assess the adverse effects of real-world capecitabine use in elderly patients.
Methods We reviewed the records of patients treated with capecitabine in an oncology department of a University Clinic in
Nijmegen, The Netherlands. We scored adverse effects such as hand-foot syndrome and diarrhea, and dosage adjustments
and the reasons for them. In total, 132 patients were included, 69 of whom were aged 70 years or below (mean age: 57 years),
while 63 were aged older than 70 years (mean age: 74 years).

Results Patients aged over 70 years experienced more serious adverse effects than younger patients. Grade 2 or 3 hand-foot
syndrome toxicity was experienced by 20.2% of patients aged younger than 70 years and by 34.9% of patients older than
70 years (p=0.059). Grade 2, 3, or 4 diarrhea was experienced by 17.4% of the patients aged younger than 70 years but by
31.7% of the patients aged older than 70 years (p =0.044). Dosage was adjusted for 27/69 patients in the younger group and
52/63 patients in the older group (p =0.001).

Conclusion The difference in observed adverse effects cannot be the sole explanation for the high incidence of observed
dose adjustments. A prospective follow-up study of elderly patients using capecitabine outside clinical trials is needed to
evaluate the optimum balance between adverse effects and efficacy.

Key Points

This study shows that when used in daily practice:
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1 Introduction

As people are living longer, the incidence of cancer is
increasing. Today, more than half of patients with cancer
are over 70 years of age [1], and are often given either
curative or palliative cancer treatments. Most previous
studies on systemic cancer treatments have excluded or
underrepresented elderly patients; for example, about 50%
of patients with colon cancer are aged 70 years or above,
but represented just 16% of the patients who participated
in trials [2]. Because data concerning elderly patients with
cancer are scarce, it is very difficult to advise on adjuvant
chemotherapy for patients over 70 years of age; thus, this
decision is frequently based on the intuitive judgment of
the physician rather than on evidence-based guidelines.

Capecitabine is an oral chemotherapy agent approved
in 2001, which has been proven effective for, and is fre-
quently used in, curative and palliative colon cancer,
gastric cancer, and breast cancer regimens [3, 4]. Its use
has increased because patients prefer this oral administra-
tion over the 5-day intravenous 5-fluorouracil/FA therapy
standard of care (Mayo Clinic regimen), which has a com-
parable efficacy [5, 6]; however, the adverse effects of
these two treatment types are different [7]. Capecitabine is
an oral progenitor drug that is converted to 5-fluorouracil
in the body, causing cell death by RNA- and DNA-related
mechanisms [8]. In adults, capecitabine has a bioavail-
ability of ~100% with a maximum plasma concentration
of 3.9 mg/L, time to maximum plasma concentration of
1.5-2 h, and area under the plasma concentration—time
curve of 5.96 mg-h/L. The predominant route of elimi-
nation is renal, and dosage reduction of 75% is recom-
mended in patients with creatinine clearance of 30-50 mL/
min. The drug is contraindicated if creatinine clearance
is < 30 mL/min [9]. The incidence of adverse effects such
as diarrhea, stomatitis, nausea, and neutropenia was lower
in the patients treated with capecitabine than with 5-fluo-
rouracil [4]; however, the rate of hand-foot syndrome
(HFS) was higher [10]. The pathophysiology of HFS is
complex and not fully understood [11].

In most studies, elderly patients were found to experi-
ence more adverse events related to the use of capecit-
abine [7, 8, 12], although one study [13] showed no dif-
ference in the incidence of grade 3 or 4 adverse events
between patients aged older than 80 years and the overall
population. The impact of these adverse effects on patient
quality of life, treatment compliance, and disease-related
outcomes in the elderly is largely unknown. In daily prac-
tice, disease-related outcomes might be influenced by
dose adjustments due to toxicity, which are very common,
although some studies indicated that the consequent reduc-
tion in efficacy was not very high [10]. The primary aim of
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this study was to compare the adverse effects of real-world
capecitabine treatments in patients older and younger than
70 years of age. Further, we compared the incidence of
chemotherapy dose adjustments and the reasons for them.

2 Methods

The Radboud University Medical Center Institutional
Review Board concluded that the study did not fall within
the scope of the Medical Scientific Research Act because it
was a retrospective observational study, without interven-
tion and with no burden for the participants. Patients who
had been prescribed capecitabine between January 2007
and December 2013 were retrospectively identified from
the records of the hospital’s outpatient pharmacy, which is
responsible for outpatient chemotherapy. All patients were
linked to data stored in electronic patient files of the oncol-
ogy department of the Radboud University Medical Center
(electronic patient database). Data on the chemotherapy,
dosing, and adverse effects were collected, as well as patient
characteristics. Patients with incomplete data were excluded.
In this study, only Xeloda® was used.

The primary outcomes were the occurrence and severity
of capecitabine-related toxicity. Secondary outcomes were
dose adjustments and their reasons. The toxicity and sever-
ity of HFS and diarrhea were classified according to the
National Cancer Institute Common Terminology Criteria
for Adverse Events Version 3.0. The frequency (number)
of dose adjustments was assessed, as were the reasons for
these adjustments and any early ending of therapy. Adverse
effects in cycle 1 were assessed just prior to the start of
cycle 2 and this process was continued. The assessment was
performed by the treating physician, one of eight academic
medical oncologists in accordance with standard practice.
Patients with upfront dosage reductions of capecitabine were
not included in the study.

Adpverse effects were divided into two groups: no or mild
adverse effects (grade O or 1), and (more) severe or life-
threatening adverse effects (grade 2—4). Age was categorized
into two groups: 70 years or below, and over 70 years. This
cut-off at the age of 70 years is frequently used in geriatric
and geriatric oncology literature [14, 15]. Missing data were
not replaced or imputed. Differences in the incidence and
severity of HFS, diarrhea, and neutropenia were analyzed
using a Chi square analysis performed in SPSS Version 16.

3 Results

In total, 149 patients who received capecitabine from the
hospital pharmacy in the inclusion period were identified.
Their background characteristics were extracted from the



Adverse Events Lead to Reduced Dose Intensity of Capecitabine in Older Patients 163

electronic patient file. We excluded 17 patients with incom-
plete data on adverse effects, resulting in 132 (89%) patients
being included, 77 of whom were men and 55 were women.
The age of the patients varied between 47 and 87 years at the
start of the capecitabine treatment. The patients were divided
into two study groups; patients older than 70 years (63
patients) and patients aged 70 years or below (69 patients).
The patient characteristics are shown in Table 1. The two
groups initially received similar starting doses of capecit-
abine, and had similar Karnofsky Performance Scale Index
scores, intentions of treatment, tumor types, and additional
chemotherapies. Differences were detected in the renal func-
tion, Charlson Comorbidity Index scores, polypharmacy, and
sex distributions of the two groups.

The distribution of adverse effects across the two age
groups is given in Table 2. There was no statistical difference
in the frequency of HFS (all grades) in the older patients
(27/63 patients; 46%) compared with the younger popula-
tion (23/69; 33.3%) (p=0.262). This was also the case for

all grades of diarrhea, which occurred in 42.9% of the older
group and 26.1% of the younger group (p=0.221). The dif-
ferences in the levels of more severe HFS (grades 2 and 3)
between both groups [14/69 younger patients (20.3%) vs.
22/63 older patients (34.9%); p=0.059]. Serious diarrhea
(grades 2—4) was more prevalent during capecitabine ther-
apy in older (21/63; 31.7%) than younger patients (12/69;
17.4%) (p=0.044). Life-threatening diarrhea with dehydra-
tion (grade 4) was only seen in three patients in the older
group. The two age groups did not differ significantly in their
hematological adverse effects, such as neutropenia [15/69
younger patients (21.7%) vs. 15/63 older patients (25.4%);
p=0.522].

Dose adjustments of the capecitabine therapy because
of adverse effects were initiated for 79 of the 132 patients
included in the study (59.8%), with adjustments being made
more frequently to the dosage for older patients (52/63; 83%)
than the younger group (27/69; 39%) (p =0.011). The main
reasons for these dose adjustments were HFS, diarrhea, bone

Table 1 Baseline characteristics

Measured variables Age <70 years Age>70 years Difference p
N=69 N=63 value
Age (years), mean 57.0 74.1
Female, n (%) 31 (44.9) 24 (38) 0.426
Dosage (mg), mean (SD) 1772 (455) 1869 (387) 0.476
Karnofsky Perfomance Scale (KPS) 60 0(0) 1(1.8)
KPS 70 4(8.9) 8 (14.3)
KPS 80 12 (26.7) 16 (28.6)
KPS 90 22 (48.9) 27 (48.2)
KPS 100 7 (15.6) 4(7.1)
KPS (0-100), median 87.1 84.3 0.546
Renal function Cockcroft (mL/min), mean (SD) 113.9 (35) 77 (20.8) 0.0001
Polypharmacy?, n (%) 13 (19.1) 26 (45.6) 0.002
Charlson Comorbidity Index, mean 5.27 6.0 0.007
Curative treatment intention, n (%) 14 (20.6) 11 (17.5) 0.671
Type of tumor, n (%)
Colon carcinoma 45 (65.2) 44 (77.8)
Breast carcinoma 9 (13) 4(6.3)
Gastric carcinoma 5(7.2) 4(6.3)
Pancreas carcinoma 3(4.3) 23.2)
Other or unknown 6 (8.7) 3(4.8)
Capecitabine treatment with:
Monotherapy capecitabineb, n (%) 23 (33.3) 20 (31.7) 0.03
Oxaliplatin/irinotecan®, n (%) 15 (21.7) 14 (22.2)
Bevacizumab, n (%) 0(0) 12 (19)
Bevacizumab + oxaliplatin®, n (%) 19 (27.5) 12 (19)
Other or unknown, n (%) 11 (16.2) 5(7.9)

SD standard deviation

“Definition of polypharmacy is five or more drugs

®Dosage 1250 mg/m?
°Dosage 800 mg/m>

A\ Adis



164

M. W. H. van Beek et al.

Table 2 Adverse effects in

patients Measured adverse effects, n (%) Age <70 years Age>70 years p value Chi square
(N=69) (N=63)
Hand-foot syndrome 0.262 (all grades)
Grade 0 46 (66.7) 34 (54)
Grade 1 9 (13) 7(11.1)
Grade 2 8 (11.6) 15 (23.8)
Grade 3 6(9.7) 7(11.1)
Mild (grade 0 and 1) 55(79.7) 41 (65.1)
Severe (grade 2 and 3) 14 (20.3) 22 (34.9) 0.059 (severe grades)
Diarrhea 0.221 (all grades)
Grade 0 51(73.9) 35 (55.6)
Grade 1 6 (8.7) 7(11.1)
Grade 2 4(5.8) 6(9.5)
Grade 3 8 (11.6) 12 (19)
Grade 4 0(0) 3(4.8)
Mild (grade 0 and 1) 57 (82.6) 42 (66.2)
Severe (grade 2-4) 12 (17.4) 21 (31.7) 0.035 (severe grades)
Hematology 0.522 (all grades)
Grade 0 54 (78.3) 48 (76.2)
Grade 1 10 (14.5) 9(14.3)
Grade 2 5(7.2) 4(6.3)
Grade 3 0(0) 2(3.2)
Mild (grade 0 and 1) 64 (92.8) 57 (90.5)
Severe (grade 2 and 3) 5(7.2) 6(9.5) 0.636 (severe grades)

According to National Cancer Institute Common Terminology Criteria Toxicity Scale Version 2

Hand-foot syndrome: O=none; 1=skin changes or dermatitis without pain (e.g., erythema, peeling);
2 =skin changes with pain not interfering with function; 3 =skin changes with pain interfering with func-

tion

Diarrhea: 0=none; 1 =increase of <4 stools/day over pretreatment; 2=increase of 4—-6 stools/day or noc-
turnal stools; 3 =increase of >7 stools/day or incontinence or need for parenteral support of dehydration;
4 =physiological consequence requiring intensive care or hemodynamic collapse

Bone marrow: O =normal for age; 1 =mildly hypocellular or <25% reduction; 2=moderately hypocellular
or 25-50% reduction; 3 =severely hypocellular or 50-75% reduction; 4 =aplasia

Table 3 Reason for dose

. Adverse effect Dosage adjustment for patients ~ Dosage adjustment for patients ~ p value
adjustment aged <70 years, n/N (%) aged > 70 years, n/N (%)
Hand-foot syndrome 9/69 (13) 18/63 (29) 0.073
Diarrhea 5/69 (7) 14/63 (22) 0.034
All adverse effects leading 27169 (39) 52/63 (83) 0.011

to dosage adjustment

marrow depression, and renal impairment. These results are
shown in Table 3.

4 Discussion
This study compared the adverse effects of capecitabine

therapies in real-world patients aged over 70 years with
their incidence in younger patients. Secondarily, we
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compared the incidence of dose adjustments in these
groups and investigated the reasons for these changes. We
found that the incidence of HFS was not statistically dif-
ferent between the older and younger patients. Only the
incidence of severe diarrhea differed between patients of
different ages, being more common in the older group, and
more dose adjustments were made for the older patients.
These observations confirm the observed increased
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incidence in the adverse effects of capecitabine in older
patients reported in several other studies [13].

There are regional differences for the tolerability profiles
of capecitabine, as was shown in a large retrospective safety
analysis across the world. Similarly, the number of adverse
effects related to fluoropyrimidine treatment is considerably
higher in USA than in the rest of the world, particularly
in Europe and East Asia, which could be owing to genetic
polymorphisms, differences in folate intake, or cultural dif-
ferences [16]. Some patients may be more willing to accept
toxicity and continue treatment. Our analysis found differ-
ent levels of adverse effects in elderly patients than were
reported in earlier studies [4, 5, 13]; for example, severe HFS
(grade 3) was documented in 11% of the patient population
aged older than 70 years, which is somewhat less than the
21% of patients aged older than 65 years experiencing severe
HFS reported in a previous randomized controlled trial
undertaken by Cassidy et al. [10]. The number of patient
records evaluated in the study was too small to evaluate the
less common adverse effects of capecitabine.

We did not find a statistically significant difference in
the occurrence of HFS, only a difference in the incidence
of severe diarrhea; however, we did find a difference in the
total number of dosage adjustments, which could suggest
that oncologists tend to take more precautions in the elderly.
It is possible that oncologists prescribe oral capecitabine to
frailer older patients based on the good safety results of this
therapeutic for elderly patients in earlier studies. However, a
Dutch study demonstrated differences between hospitals and
physicians regarding the safety ratings of chemotherapy. The
variability reported for these differences increases with the
age of the patients [17, 18]. The reason for these differences
are not clear but some researchers have hypothesized that the
more patients a specialist has treated, the more comfortable
this specialist becomes with their treatment, accepting more
adverse effects. In addition, the age of the medical specialist
is known to be important, as is the involvement of scientific
research and multidisciplinary healthcare teams [19].

The performance status of the patients included in our
study was slightly lower than in the earlier studies; here,
the Karnofsky Performance Scale score was 87.1 (median)
in the younger cohort and 84.3 (median) in the older cohort
of patients, while Cassidy et al. reported a score of 88.3
(median), in the older population [10]. The Eastern Coop-
erative Oncology Group performance score reported in the
X-ACT study also seemed higher than the patients in our
study would have scored [5]. This could be explained by
the fact that certain patients are excluded from clinical tri-
als, such as patients with central nervous system disease
or psychiatric disorders, whereas in our study population,
some of these more vulnerable patients were included. Better
clinical studies including older and more vulnerable people
are warranted [20].

Our findings are consistent with those of Kalsi et al., who
showed that low-grade toxicity in older people can lead to
treatment modification [21]. However, it is also possible that
the differences in toxicity between the older and younger
patients are so small because of the number of dosage adjust-
ments made for the older cohort.

Despite a similar incidence in both age groups for all
grades of HFS, the incidence of severe HFS was higher in
older patients (35% compared with 20%) but did not reach
a statistical difference. In a vast majority of older patients
(83% compared with 39% in the younger age group), adverse
events led to dose adjustments. One explanation might be
oncologists are wary of maintaining doses in older patients
presenting with mild HFS or a mild but cumulative other
toxicity.

Our study has several limitations. First, this is a retro-
spective study with inherent missing data and limitations
with regard to causality. The team medical oncologist in
our hospital scored the adverse effects in real life as they do
in normal daily practice using a standardized adverse event
form similar to those frequently used in prospective trials. In
our cohort, patients were not tested for dihydropyrimidine-
dehydrogenase deficiencies, as is standard practice now;
however, there is no reason to believe that patients with par-
tial dihydropyrimidine-dehydrogenase deficiencies were not
equally divided between the two age groups. The incidence
of impaired dihydropyrimidine-dehydrogenase metabolism
is up to 5% in the general population [22].

It was difficult to determine the exact causality of the
adverse effects. The older patients in our study had a sig-
nificantly lower renal function when measuring the esti-
mated glomerular filtration rate (Cockcroft—Gault) 113.9 vs.
77 mL/min. Because capecitabine is predominantly elimi-
nated renally, it is contraindicated in patients with severe
renal impairment (creatinine clearance below 30 mL/min).
The incidence of grade 3 or 4 adverse events was higher in
our study than in the overall population [23]. In patients
with mild renal impairment no dosage reduction is required;
however, it is plausible that renal dysfunction leads to higher
capecitabine blood concentrations and greater toxicity,
requiring dose adjustment.

Because of the small numbers of patients, a regression
analysis was not feasible. We cannot rule out that the adverse
events in older people are related to other factors, such as
comorbidities.

The strength of this study cohort is that it contains an
adequate number of unselected older people representative
of the older patients seen in daily practice. All patients were
treated by the same medical staff in the same hospital, which
should have prevented bias from differences in protocols and
medical facilities.

Some adverse effects such as HFS are associated with
better survival; however, in more vulnerable patients, they
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can also lead to a greater impact on quality of life [24, 25]. In
a meta-analysis of 14 clinical trials, patients taking capecit-
abine who developed HFS had a longer overall survival than
patients who did not develop HFS: 1100 days (95% confi-
dence interval 1007-1200) vs. 691 days, with a hazard ratio
of 0.61 (95% confidence interval 0.56-0.66) [24]. These data
must be considered when deciding whether to reduce the
dose of capecitabine because of HFS, if the goal of the treat-
ment is prolonged survival. Further research and subgroup
analyses in older patients are required to fully evaluate this
outcome.

Our data show a significant difference in the incidence
of moderate-to-severe diarrhea in the elderly. Diarrhea is
an underestimated problem in elderly patients, frequently
leading to dehydration, functional decline, and hospitaliza-
tion [26].

5 Conclusion

This study shows that the data for toxicity and dosage adjust-
ments can vary between daily practice and clinical registra-
tion studies, and that dosage adjustments can be made based
on both clinical and subjective criteria following toxicity
experience. In the future, more prospective studies involv-
ing elderly patients are needed. With adequate preplanned
subgroup analysis and more attention to, and awareness of,
low-grade toxicity, better (personalized) decisions should
be possible.
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