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ABSTRACT

Background: Patient-reported outcome (PRO) can give information to caregivers and doctors about
adverse effects and give real-world data on symptom burden for patients during treatment. We here
report PROs from patients with metastatic castration resistant prostate cancer (mCRPC) receiving onco-
logical treatment. Our findings are compared with adverse events from published findings in relevant
registration studies and we discuss possible applications by looking at the level of interference with
usual or daily activities.

Material and methods: An electronic PRO-Common Terminology Criteria for Adverse Events (ePRO-
CTCAE) questionnaire, with 41 items corresponding to 22 symptoms/adverse events associated with
the treatment regimens commonly used for mCRPC, were collected from 54 patients with mCRPC
receiving medical oncological treatment. Eleven symptoms attributing interference with usual or daily
living were selected and stratified by antineoplastic treatment administered. The responses were
pooled and compared with data from relevant registration studies for docetaxel, cabazitaxel, radium-
223 and abiraterone.

Results: 168 questionnaires were completed, and among responses from patients receiving docetaxel,
89% of responses shows that fatigue interfered with their usual or daily activities to some degree and
22% to a high or very high degree. In the registration study for docetaxel fatigue is reported with
53% for all grades and 5% for grade 3 or above. For cabazitaxel, radium-223 and abiraterone the per-
centage of responses with interference of daily activities from fatigue range from 58% to 82%.
Between four and six of the eleven chosen PRO-CTCAE symptoms are not reported in the registration
studies as common side effects.

Conclusion: PRO may help inform caregivers about symptoms not previously reported, interfering
with usual or daily activities but also point to the use of this information to inform new patients. This
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may help clinicians and patients decide a treatment plan with an acceptable benefit-to-harm ratio.

Background

Regardless if the cancer patient is undergoing standard or
experimental treatment, this intervention most often follows
a protocol developed with the specific purpose of ensuring
uniform and systematic administration of the specific
pharmaceutical. Contrary to this situation, the communica-
tion between patients and doctors is unstructured and does
not follow a protocol, although these situations often serve
as the only source of reports of adverse events (AE) occur-
ring during treatment [1].

Thus, it is not surprising that recently published studies
have shown discrepancies in AE reporting when comparing
information reported by patients and clinicians. Across stud-
ies and different cancers, the main finding has been, that
clinicians underreport such AE in terms of prevalence, sever-
ity and duration. This has been shown regardless of cancer

type, treatment modality and symptom scoring [1-6].
These observations form the main motivation and encourage-
ment for establishing a system of patient reported outcomes
(PROs), which could serve as AE notifications in all aspects of
the treatment of a cancer disease including interference with
daily activities, quality of life, health care system contacts, and
specific somatic symptoms [5,7-14]. Additionally, treatment
information from daily clinical practice is crucial for shared
decision making (SDM) and PRO data is suggested as an infor-
mation aid for this purpose [15]. Real-world evidence is
health-care data derived from sources outside the context of
traditional clinical studies including the collection of adverse
events from daily practice for instance via PROs [16]. Real-
world evidence from daily practice can provide information
on treatment safety in the general population and thus com-
plement the evidence emerged from clinical studies [17].
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PRO has been developed across different treatment areas
[10,18], and for oncology the National Cancer Institute (NCI)
has developed PRO-CTCAE (Patient Reported Outcome of
Common Terminology Criteria for Adverse Events) to evalu-
ate symptomatic toxicities by self-report in patients partici-
pating in clinical cancer trials [5,19], designed as an
additional source of information to the commonly applied
CTCAE (Common Terminology Criteria for Adverse Events).
The PRO-CTCAE comprises 78 symptoms attributing exist-
ence, frequency, and severity of symptomatic toxicities. The
large number of items (n=124) in the PRO-CTCAE library is
not relevant for every cancer patient. Hence a selection of
items is necessary to make PRO-CTCAE clinically applicable,
this selection of items is not uniform but guidelines have
emerged for both clinical trials and daily practice [20,21].
Most of these recommendations are based on expert advice,
extrapolation from relevant known adverse events and
patient surveys [21].

Treatment toxicities in cancer patients may lead to a
reduced capacity for carrying out daily activities, which is
considered a crucial limiting factor for completing the
planned treatment cycles, especially with the elderly and in
the palliative setting were frailty is usually more present than
in a curative setting, as has been demonstrated with differ-
ent cancers [2,22-24]. It must be noted that activities of daily
living, ADL, is a performance-based measure for specific tasks
and should not be confused with the PRO-CTCAE interfer-
ence attribute [25]. In the PRO-CTCAE setting, the interfer-
ence with daily or usual activities is a self-perceived measure
for a usual or daily activity reported from the patients per-
spective without a selection of specific tasks. We therefore
believe that especially symptoms that interfere with usual or
daily activities are crucial to detect and manage.

The aim of this study is to investigate how PRO data can
help understand patient experiences during antineoplastic
treatment by looking at the level of interference with usual
or daily activities in PRO symptoms specific to the metastatic
castration resistant prostate cancer (mCRPC) population.
Further we compare data from this study with toxicity data
from relevant phase 3 registration studies [26-29].

Material and methods

An electronic PRO-CTCAE (ePRO-CTCAE) questionnaire, with
41 items corresponding to 22 symptoms/adverse events
associated with the regimens commonly used for prostate
cancer, were collected from patients with mCRPC, receiving
antineoplastic treatment at the Department of Oncology,
Rigshospitalet, Copenhagen between 9 March 2015 and 8
June 2015 [9]. To be eligible the patients, in addition to hav-
ing mCRPC and receiving antineoplastic treatment, had to be
able to read, write and speak Danish. As of today (autumn
2020), the products used for antineoplastic treatment in
2015, are still in use as standard treatment.

We have previously published a feasibility study of elec-
tronic symptom reporting based on the present observations
and here we present a secondary analysis of the original
data [9]. Briefly, questionnaires were completed upon each

clinic visit, using a tablet computer with software from
Ambuflex [30] for selected PRO-CTCAE matching CTCAEs usu-
ally reported with medical treatment for mCRPC [9].

The antineoplastic treatment for prostate cancer in this
calendar period (9 March 2015 and 8 June 2015) was doce-
taxel 75mg/m2 [26] as first line, cabazitaxel 25 mg/m2 [27]
as second line, radium-223 [28] or abiraterone [29] as third
or fourth line following local hospital guidelines and there
were no changes in treatment guidelines during the sam-
pling period [9].

Every third week during treatment, each patient com-
pleted the study-specific questionnaire during outpatient
clinic visits applying a seven-day recall period [9]. A seven
day recall period was chosen due to recommendations on
the recall period at this time [5]. From the PRO-responses
obtained, we chose those symptoms with attributes interfer-
ing with usual or daily activities as those presenting the
most relevant information seen from a clinical perspective as
this has been reported in smaller studies to be one of the
most salient problems for mCRPC patients [31].

By this procedure we identified eleven PRO-CTCAE symp-
toms with the attribute of interference with usual or daily
activities, and subsequently we stratified the data set by anti-
neoplastic agent administered (docetaxel, cabazitaxel,
radium-223 and abiraterone) as well as the grade of
response. As there are five possible answers describing the
severity of the interference attribute (Table 1), we graded the
responses in the range 0 to 4 with ‘Not at all' equaling 0,
and ‘very much’ equaling 4.

We have adhered to the ‘The Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE)
Statement’ [32] and a checklist is provided in supplemen-
tary material.

Results

Sixty out of 63 eligible patients were approached to partici-
pate, and a total of 54 patients completed the questionnaires
before each treatment cycle with a total of 168 completed
questionnaires (55 questionnaires during docetaxel, 66 dur-
ing cabazitaxel, 42 during radium-223 and five during abira-
terone). None of the patients changed oncological treatment
during the sampling period. Median age of the participants
was 69years (range 51-88years). 18 patients received doce-
taxel, 18 patients cabazitaxel, 16 patients received radium-
223 and two patients received abiratarone [9].

Among responses from patients receiving docetaxel, 89%
responded that fatigue, to some degree, interfered with their
usual or daily activities, and of all responses 22% to a high
or very high degree. For cabazitaxel, radium-223 and abira-
terone the responses of fatigue interference range from 58%
to 82%. For dyspnea, the interference ranges from no
reported interference in the patients receiving abiraterone,
to 44% for docetaxel. As for general pain, the interference in
the abiraterone group is at 80%, and 25% in the cabazitaxel
group. Figure 1 illustrates that fatigue and general pain have
the highest scores regarding interference with usual or daily
activities. As illustrated in Figure 2, including scores of grades
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Table 1. PRO-CTCAE attributes and item structures [5,50].
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Frequency Severity

Interference

Amount Presence/Absence

In the last 7 days how often In the last 7 days, what was

In the last 7 days how much

In the last 7 days, did you In the last 7 days did you

did you have ? the severity of your did interfere with have any ? have any ?
at its worst? your usual or
daily activities?
e Never e None e Not at all e Not at all e No
e Rarely e Mild e A little bit o A little bit o Yes
e Occasionally e Moderate e Somewhat e Somewhat
e Frequently e Severe e Quite a bit e Quite a bit
e Almost constantly o Very severe e Very much e Very much
All grades
B Docetaxel B Cabazitaxel Radium-223 W Abiraterone
100%
75%
50%
25%
0%
Watery Abdominal Fatigue  General Decreased Jointpain Muscle Shortness Swelling Cough  Numbness
eyes pain pain appetite pain of breath

Figure 1. Graph illustrating percentage of PRO-CTCAE responses >0 for the four treatments across symptoms interfering with usual activities.

3 or higher, fatigue is the most prominent symptom for all
treatments, and the Docetaxel and Radium-223 groups expe-
rienced more grade 3 or higher responses than that of
patients treated with abiraterone and cabazitaxel.

In the registration studies fatigue is reported to be among
the most frequent side effects, whereas pain is relatively rare
(NA for docetaxel and radium-223, and 5% for cabazitaxel
and abiraterone) (Table 2). Fatigue and dyspnea are, as the
only two CTCAEs, reported in all four studies. Fatigue is
reported by more than half of the patients receiving first line
docetaxel, for cabazitaxel fatigue is reported by 37% [26-29].
For dyspnea the respective registration studies report
between 8% and 15% (Table 2). Both taxanes have compar-
able AEs from registration and later studies [33,34]. Between
four and six of the eleven chosen PRO-CTCAE symptoms are
not reported in the registration studies as common side
effects (Figure 3). The percentage of responses for grade 1-4
is demonstrated in Figure 3 and corresponding symptoms,
were available, from each of the registration studies (doce-
taxel, cabazitaxel, radium-223 and abiraterone) are shown for
descriptive comparison [26-29] together with the eleven
PRO-CTCAE symptoms.

Discussion

This descriptive study in prostate cancer helps to map symp-
toms experienced by patients, reported to have an interfer-
ence with daily activities, for different oncological
treatments. Additionally, we observed, that several subjective
symptoms are not reported in the registration studies of the
drugs primarily used for the treatment of patients with meta-
static prostate cancer.

There are few published studies on PROs among mCRPC
patients undergoing antineoplastic treatment [35], although
within the last few years the information in this field has
increased as a result of FDA [36] (Food and Drug
Administration) and EMA [37,38] (European Medicines
Agency) making PRO measures a part of their oncology clin-
ical trial guidelines [36,38-46]. To our knowledge, this is the
first study demonstrating ePRO-CTCAEs from mCRPC patients
undergoing antineoplastic treatment with a focus on daily or
usual activities.

One could expect that later lines of antineoplastic treat-
ment would give more serious side effects due to a general
deterioration of health as disease is progressing, and adverse
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Grade > 3

B Docetaxel W Cabazitaxel Radium-223 B Abiraterone
100%

75%
50%

25%
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Watery Abdominal Fatigue  General Decreased Jointpain Muscle Shortness Swelling Cough  Numbness
eyes pain pain appetite pain of breath

Figure 2. Graph illustrating percentage of PRO-CTCAE responses grade 3 or above, for the four treatments across symptoms interfering with usual activities.
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Figure 3. Top left shows percentage of patients receiving docetaxel with CTCAE score >0 published by Tannock et al. and percentage of patient responses with
PRO-CTCAE score >0 (green columns) from our dataset. Top right shows percentage of patients receiving radium-223 with CTCAE score >0 published by Parker
et al. and percentage of patient responses with PRO-CTCAE score >0 (green columns) from our dataset. Bottom left shows percentage of patients receiving cabazi-
taxel with CTCAE score >0 published by Bono et al. and percentage of patient responses with PRO-CTCAE score >0 (green columns) from our dataset. Bottom right
graph shows percentage of patients receiving abiraterone with CTCAE score >0 published by Fizazi et al. (light green columns represents our PRO-CTCAE responses

but are based on only 5 responses by two patients).
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Table 2. Comparing percentage of PRO-CTCAE responses interfering with usual or daily activities, and matching CTCAE reported by registration studies.

Docetaxel Cabazitaxel Radium-223 Abiraterone

all grades/grade >3 all grades/grade >3 all grades/grade 3 all grades/grade 3
PRO-CTCAE/CTCAE

PRO CTCAE [26] PRO CTCAE [27] PRO CTCAE [28] PRO CTCAE [29]
Watery eyes/Watering eyes 44%/5% 10%/NA 20%/0% NA 40%/5% NA 0% NA
Abdominal pain 16%/5% NA 12%/0% 12%/2% 36%/10% NA 40%/0% 13%/2%
Fatigue 89%/22% 53%/5% 58%/30% 37%/5% 82%/17% 26%/4%/1%* 80%/0% 47%/9 %/<1%*
General pain/Pain 52%/13% NA 25%/3% 5%/1% 58%/3% NA 80%/0% 5%/<1%
Decreased appetite/Anorexia 25%/5% 17% 14%/2% NA 36%/2% 23%/2% 0% NA
Joint pain/Arthralgia 30%/7% NA 24%/3% 11%/1% 31%/0 % 50%/20%/1%* 80%/0% 30%/5%
Muscle pain/Myalgia 36%/9% 14% 24%/2% 8%/2% 35%/2% NA 60%/0% 20%

/3%/<1%*

Shortness of breath/Dyspnea 44%/7% 15% 20%/0% 12%/1% 40%/8% 8%/2%/1%* 0% 15%/2%/<1%*
Swelling/Edema 28 %/0% 19% 11%/3% NA 12%/7% 13%/2% 20%/0% 33%/2%/<1%*
Cough 29 %/0% NA 8%/0% NA 14 %/2% NA 20 %/0% NA
Numbness/Sensory neuropathy 35%/4% 30% 20%/0% NA 34%/5% NA 40%/0% NA

*Grade 4/5 if reported.

PRO column: data collected in this study; CTCAE column: toxicity data from relevant registration studies.

events from earlier lines of treatment become chronic.
Contrary to this intuitive expectation, we did not observe
this pattern. Except for fatigue, all reported symptoms for
second line treatment, with cabazitaxel, seem to have lower
impact on daily activities, than in the first line setting with
Docetaxel. In 2017 a phase Il randomized trial demonstrated
comparable effect but reduced toxicity with a lower dosage
of cabazitaxel (from 25mg/m? to 20 mg/m?), which probably
has reduced the AEs for patients today receiving cabazitaxel
at the lower dosage [34].

With a seven-day recall period, at the end of each treat-
ment cycle were side effects usually are mildest [47], one
would expect a lower symptom burden if the entire treat-
ment cycle would have been in question. Contrary to this we
find that there is a higher degree of symptom burden in the
patient-reported data than in the phase lll registration trials
(Figure 1). This is in line with earlier findings in various can-
cer populations in real-world datasets versus clinical trials [1].
It is noteworthy that all patient-reported symptoms contain
a degree of interference with usual or daily activities, ranging
from 8% to 89% of responses across the different treatments
and symptoms. Some of these symptoms are not reported to
be common adverse events for docetaxel, cabazitaxel,
radium-223 or abiraterone in registration studies [26-29].

We suspect that symptoms causing a reduction in usual
activities would affect patients to a higher degree than
symptoms causing no change in daily routines. If a symptom
affects daily routines and tasks, this also affects QoL and
more specifically increases anxiety, and general discomfort
[13,37,48-50]. Many patients choose to discontinue treat-
ment, due to treatment-induced decline of usual activities,
hampering their chance for improved survival or better palli-
ation [2,13,49,51,52]. Maintaining usual or daily activities
might be particularly important in the palliative setting in
which new treatments have a modest impact on survival
[53,54]. Studies show that patients in potentially curative
treatments are willing to accept more side effects than
patients receiving palliative treatment [55,56]. The real-world
information we gather with PRO-CTCAE, help make symp-
toms that may change the patient’s daily routines visible,
this can be used when informing patients about the

treatment options. PRO may thus serve as a decision aid in
facilitating effective shared decision-making. Further valid-
ation is needed to support this suggestion [57,58].

There are limitations to the interpretation of our data due
to the small sample size and the pooling of responses from
patients. Although 168 questionnaires have been presented,
only 54 patients participated in this study, thereby including
a single patient’s reports multiple times in the analysis.
Patients responding to treatment and thus reporting for a
longer period will therefore weigh more, potentially skewing
the data. Biased interpretation might occur due to the fact
that we cannot account for random variations in the fre-
quency of symptoms due to the small sample size.
Symptoms reported in this study do not necessarily reflect
the antineoplastic treatment administered but could also
demonstrate symptoms from the cancer or comorbidities,
this would be overcome by a larger randomized trial with a
control arm, as in the registration trials. The responses in the
abiraterone group are sparse as this treatment shifted to
being administered by urologists during the study period
and the patients were therefore not followed clinically by
the Department of Oncology [9]. We have however chosen
to include the patients in this group to present the full data-
set of patients in the original study and to show the CTCAEs
from the registration study of abiraterone. The present data
provide indications of symptom burden reported by PROs
but prompts for more prospective collection of data from
mCRPC patients.

Conclusion

PRO may help inform caregivers about symptoms interfering
with usual or daily activities but also point to the use of this
information to inform new patients. This may facilitate and
support SDM and help clinicians and patients decide a treat-
ment plan with an acceptable benefit-to-harm ratio.
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