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The role of patient-reported outcomes in outpatients receiving active
anti-cancer treatment: impact on patients’ quality of life

Chiara Baratelli1,2,3 & Carmela Giovanna Cleopatra Turco1,2
& Gaetano Lacidogna1 & Elisa Sperti1 & Francesca Vignani1 &

Donatella Marino1,2
& Clizia Zichi1,2 & Emmanuele De Luca1,2 & Marco Audisio1,2

& Daniela Ballaminut1 &

Annalisa Bellezza1 & Paola Chiotto1
& Giovanna Ciriolo1

& Rossella Comite1
& Fulvia Codegone1

& Santina Florio1
&

Luisa Fusco1
& Laura Polimeno1

& Donatella Pozzi1 & Eliana Zilio1
& Sabrina Terzolo1

& Massimo Di Maio1,2

Received: 28 August 2018 /Accepted: 25 March 2019
# Springer-Verlag GmbH Germany, part of Springer Nature 2019

Abstract
Introduction Patient-reported outcomes (PROs) are the gold standard to describe subjective symptoms. Nurses can be success-
fully involved in collecting symptom information, because of their direct relationship with the patient. In order to improve clinical
management of outpatients receiving active anti-cancer treatment, we introduced in routine clinical practice an assessment of
patient-reported symptoms and toxicities, starting from January 2018. Our hypothesis was that this could help to better control
symptoms, improving patients’ quality of life (QoL).
Methods Eligible patients were receiving an active anti-cancer treatment, as outpatients. Patients included in the control group
(treated in 2017) underwent Busual^ visits (group A), while patients treated in 2018, before each visit received a questionnaire by
a dedicated nurse, in order to provide information about symptoms and toxicities (group B). Primary objective was the compar-
ison of QoL changes, measured by EORTC QLQ-C30.
Results A total of 211 patients have been analyzed (119 group A; 92 group B). After 1 month, mean change from baseline of
global QoL was − 1.68 in group A and + 2.54 in group B (p = 0.004, effect size 0.20). Group B showed significantly better mean
changes for fatigue, pain, and appetite loss. Proportion of patients obtaining a clinically significant improvement in global QoL
score was higher in group B (32.6%) compared to group A (19.3%, p = 0.04). Patients’ satisfaction with questionnaire was high.
Conclusion Introduction of PROs in clinical practice, thanks to an active role of nurses, was feasible, produced high patients’
satisfaction and a significant QoL improvement, compared to the traditional modality of visit.
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Introduction

The proper management of cancer patients receiving anti-
neoplastic treatments is based on many factors, including an
adequate collection of the information about symptoms and
side effects. Oncological therapies can significantly affect
quality of life (QoL) of patients, and a proper description of
subjective symptoms is crucial.

Several instruments can be used to describe an adverse
event and its impact on patient’s daily activities; they include
the Common Toxicity Criteria for Adverse Events (CTCAE),
which provide a list of potential side effects and a grading
scale to quantify the entity of each toxicity [1] and the ques-
tionnaires on health-related quality of life (as the European
Organization for Research and Treatment of Cancer Quality
of Life questionnaire (EORTC QLQ) (http://groups.eortc.be/
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qol/eortc-qlq-c30) or the Functional Assessment of Cancer
Therapy (FACT)) (http://www.facit.org/FACITOrg/
Questionnaires) which, in addition to functional scales and
questions about global quality of life and well-being, ask the
patient about the presence and intensity of several symptoms.

As a matter of fact, data about anti-cancer drug toxicities
and patient symptoms are mainly based on clinicians’ reports
[2]; nevertheless, an adequate collection of subjective symp-
toms requires a targeted discussion with the patient, in order to
reduce the risk of under-reporting [3, 4], which may have
clinical consequences.

A patient-reported outcome (PRO) is the direct report of a
patient’s condition, not interpreted nor modified from a clini-
cian [5]. Currently, PROs are considered the gold standard to
describe subjective symptoms [6, 7]. Several studies have
compared the description of a subjective toxicity using
PROs versus the report by physicians; in most cases, a rele-
vant difference has been described, with a suboptimal agree-
ment and a relevant underestimation of the incidence and the
entity of symptoms by clinicians [3, 4, 8–11].

Even when the report of side effects by patients and clini-
cians has been analyzed using data prospectively collected
within randomized trials, a low level of agreement was dem-
onstrated, with a significant underreporting by the physicians
of the presence and the severity of each side effect [11]. As
reported by Basch et al. [2], some models estimating overall
survival according to the entity of the reported symptoms
demonstrated more accuracy when based on both patient
and clinician description of symptoms and toxicities than
when including the clinician estimation alone. The same au-
thor presented at ASCO 2017 how an adequate collection of
symptoms and toxicities directly from the patients is strictly
related to the outcome; median overall survival in the arm
using PROs was 5 months longer than the one of the standard
arm (31.2 vs. 26.0 months, p = 0.03) [12].

Several trials, designed to analyze the usefulness of pa-
tients’ self-reporting of symptoms and toxicities during onco-
logic treatments, have directly involved the nurses [13, 14].
However, their role mainly consisted in receiving e-mail alerts
in case of a high-grade side effect or worsening symptoms; in
particular, in the two mentioned trials, patients receiving che-
motherapy for solid tumors were asked to directly report their
symptoms through electronic devices, and in case of relevant
disturbs, the dedicated nurses received a warning. More gen-
erally, nurses could be successfully involved in collecting tox-
icity information, because of their direct relationship with the
patient. Agreement in the description of symptoms between
patients and nurses can be stronger than the agreement be-
tween patients and physicians [10].

In order to optimize the involvement of nurses and to
improve the clinical management of outpatients receiving
active anti-cancer treatment, we decided to introduce a
patient-based assessment of symptoms and toxicities in

routine clinical practice, starting from January 2018.
Before each medical visit, information was collected
using dedicated questionnaires, administered by nurses
and self-filled by patients. Nurses collected the question-
naires, making the written information available to physi-
cians before the medical visit.

In this report, we describe the results of this clinical single-
center experience. In detail, the study is designed as a com-
parison of two groups of patients: a first group, who had been
visited in 2017 using the Busual^ modality of toxicity and
symptoms collection and management, and a second group,
visited in 2018, after the introduction of patient-based assess-
ment of symptoms and toxicities in routine clinical practice.
Primary measure of outcome was the impact on global QoL:
when this observational comparison was planned, our hypoth-
esis was that the collection of patient-reported symptom tox-
icities could help to better control side effects, improving pa-
tients’ QoL.

Materials and methods

Patients and procedures

To be eligible for the analysis, all the patients had to be
treated with an active anti-cancer treatment, as outpa-
tients, at the Day Hospital of the Division of Medical
Oncology, Mauriziano Hospital in Turin, Italy. In addi-
tion, to be suitable for toxicity data collection, the patients
must have received at least one administration of therapy
at the time of the first evaluation. Patients included in the
control group (who were treated in 2017) underwent only
Busual^ medical visits, while to patients treated in 2018, a
dedicated nurse administered before each visit a specifi-
cally designed questionnaire, in order to estimate symp-
toms and toxicities. The role of the nurse was to explain
the patient the correct way of filling the questionnaire;
subsequently, the nurse collected the questionnaire and
delivered it to the physician, who could consult it before
the visit. When the questionnaire was introduced in clin-
ical practice, all the physicians were instructed to pay
attention to the information reported in the questionnaire.
After the visit, the questionnaire was transcripted into the
study database and then archived into the patient’s medi-
cal records.

With the aim of describing QoL changes, all patients re-
ceived two EORTCQLQ-C30 questionnaires [15]: the second
was scheduled approximately 1 month after the first, although
the interval between visits was imposed by clinical practice,
determining some variability in timing of administration of
questionnaires among patients. All patients signed a written
consent before filling questionnaires.
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Study objectives

Primary objective was the comparison between the two pa-
tients’ groups in terms of QoL changes, in order to verify if the
patient-based assessment of toxicities and symptoms by
nurses could significantly improve patients’ QoL.

Secondary objectives were the description of the evaluation
of toxicities and symptoms in terms of feasibility, patients’
compliance and patients’ satisfaction.

Questionnaires

Using a dedicated paper questionnaire, a patient-reported col-
lection of symptoms and toxicities was performed, starting in
January 2018. Before its introduction in clinical practice, the
questionnaire was specifically designed by physicians and
nurses; this instrument has not been externally validated.

Toxicity questionnaire

In detail, the questionnaire contains 13 questions, correspond-
ing to 13 symptoms/toxicities (mouth problems, nausea,
vomiting, constipation, diarrhea, dyspnea, skin problems, nail
problems, itching, hand/foot problems, fatigue, pain, other
issues). Patient was asked to refer to the period elapsed since
previous therapy, and a final question interrogated about the
persistence of problems at the moment of the visit. All the
questions had the same five response categories: BNot at all^,
BA little^, BQuite a bit^, BMuch^, and BVery much^. When
patients reported any pain, they had to fill a 11-point visual
analog scale to describe its intensity.

Satisfaction questionnaire

Patients filling the toxicity questionnaire received also a sat-
isfaction questionnaire, consisting of three questions asking if
the instrument was clear and easy to fill, if it was useful to
better describe toxicity, and if it was efficacious in improving
communication between patient and physician. In detail, the
three questions were (1) Do you judge the questionnaire of
evaluation of side effects clear and easy to understand? (2) Do
you judge the questionnaire of evaluation of side effects useful
for the reporting of symptoms and side effects? (3) Do you
think that the use of the questionnaire of evaluation of side
effects made easier your communication with the physician?

Quality of life questionnaires

In both groups, two EORTC QLQ-C30 questionnaires were
administered. EORTC QLQ-C30 [15] is a 30-item question-
naire composed of five multi-item functional subscales (phys-
ical, role, emotional, social, and cognitive functioning), three
multi-item symptom scales (fatigue, pain, and emesis), a

global health status subscale, and six single items to assess
financial impact, dyspnea, sleep disturbance, appetite, diar-
rhea, and constipation, during the previous week. Global
QoL is measured by items 29 (BHow would you rate your
overall health during the past week?^) and 30 (BHow would
you rate your overall quality of life during the past week?^).
With the exception of items 29 and 30, which have seven
response categories, all the remaining items have the same
four response categories: BNot at all^, BA little^, BQuite a bit^
and BVery Much^.

According to EORTC QLQ-C30 scoring manual, scores
for multi-item scales are calculated by deriving mean raw
scores, calculated by the addition of item responses divided
by the number of items [16]. Subsequently, a linear transfor-
mation is used to standardize both mean raw scores for multi-
item scales and scores for single items, transforming them
linearly into scales ranging from 0 to 100, based on this for-
mula: Score = [(raw score-1) × 100] / range. Range is the dif-
ference between the maximum and minimum possible value
of the raw score: all items are scored from 1 to 4, giving a
range = 3, with the exception of items 29 and 30, which are
scored from 1 to 7, giving a range = 6.

For functional subscales and global health status, higher
values represent better function. For symptom scales, higher
values represent greater severity of symptoms.

Statistical issues

Before starting the observation, change in global QoL of
QLQ-C30 was used to estimate sample size. A 90% power
to detect an effect size of 0.50 (i.e., a difference between mean
scores of global health status equal to 50% of the standard
deviation) was planned. Such an effect size has been correlat-
ed with ‘moderate’ or ‘very much’ positive changes in a sub-
jective satisfaction questionnaire [17]. With two-sided signif-
icance level 0.05, 172 evaluable patients were needed.

For each domain or symptom, mean changes within groups
from baseline to the follow-up assessment were reported. A
positive value represents an improvement in functional scales
and a worsening in symptom scales. Only patients with avail-
able values at baseline and at follow-up assessment were in-
cluded in the analysis. Differences from baseline scores were
compared between groups by a multivariable linear regression
model, using baseline values as covariates.

QoL response from baseline was derived for global QoL
scores as follows: a change of at least 10 points from baseline
was defined as clinically relevant [17]; patients were consid-
ered improved if they reported a score of 10 or more points
better than baseline and were considered worsened if they
reported a score of 10 or more points worse than baseline.
Patients whose scores changed less than 10 points were con-
sidered stable.

Support Care Cancer (2019) 27:4697–4704 4699



All statistical tests were two-tailed and p values less than
0.05 were considered statistically significant. Because of the
exploratory nature of the QoL analysis, adjustment for multi-
ple item comparisons was not performed. Analyses were per-
formed with SPSS for Windows, version 25.0.

Results

Overall, 229 patients, receiving an active anti-cancer treatment
between November 2017 and June 2018, were eligible for this
analysis. Namely, 131 patients were visited, in 2017, accord-
ing to the standard modality (only medical evaluation) (group
A) and 98 patients were visited, in 2018, adding the patient-
based assessment of toxicity to the visit with the oncologist
(group B). Eighteen patients (12 in group A and 6 in group B)
have been excluded because they had only baseline evalua-
tion, without follow-up questionnaires. Therefore, 211 pa-
tients are included in this report (119 in group A and 92 in
group B).

Main characteristics of the two groups are detailed in
Table 1. The majority of patients were males (59% and 58%
in group A and group B, respectively, Chi-square test p =
0.86) and median age was 67 and 68 years, in group A and
group B, respectively (Wilcoxon test p = 0.55). The two
groups were similar in terms of type of tumor (the two most
common tumors, in both groups, were colorectal and lung
cancer, Chi-square test p = 0.62) and in terms of type of treat-
ment (more than 90% of patients were treated with chemo-
therapy, being platinum-based treatment the most common
therapy, Chi-square test p = 0.60) without statistically signifi-
cant differences. The proportion of patients receiving a
second- or next-line treatment was significantly higher in
group A (Chi-square test p = 0.045). However, most patients
were receiving a first-line treatment for advanced disease
(58% and 67% in group A and group B, respectively), while
a minority was receiving an adjuvant treatment (15% and
22%, respectively).

The two groups were comparable in terms of baseline QoL
scores (Supplemental Table A1, online only). Mean baseline
global QoL score was 57.14 (standard deviation 22.37) in
group A and 61.14 (standard deviation 21.16) in group B
(Wilcoxon test p = 0.25). Similarly, baseline scores for func-
tional scales and symptoms were not significantly different
between the two groups with the exception of cognitive func-
tioning and social functioning, both worse in group A com-
pared to group B. The time interval between the baseline and
the second questionnaire was similar in the two groups: me-
dian number of days was 35 (interquartile range, 28–43) in
group A and 35 (interquartile range 29–41) in group B
(Wilcoxon test p = 0.23).

Mean changes from baseline of all QoL domains are
displayed in Fig. 1, and results of the multivariable linear

regression models for all QoL domains are reported in
Supplemental Table A2. Global QoL was significantly im-
proved in patients receiving the questionnaire about symp-
toms and toxicity compared to the control group. Namely,
mean change from baseline of global QoL was − 1.68 (stan-
dard error 1.88) in group A and + 2.54 (standard error 2.32) in
group B (p = 0.004, effect size 0.20). Difference in global QoL
between the two groups remained statistically significant (p =
0.019) in an exploratory model including as covariates those
items that were significantly different between groups (cogni-
tive functioning and social functioning). There were no statis-
tically significant differences in mean changes from baseline
for all functioning scales between the two groups. As for
symptoms, mean changes from baseline in the group of pa-
tients receiving the questionnaire about symptoms and toxic-
ity compared to the control group were significantly better for
fatigue, pain, and appetite loss. Namely, mean change from
baseline was + 7.10 (standard error 1.88) in group A and +
2.54 (standard error 2.44) in group B for fatigue (p = 0.029,
effect size 0.21); + 7.42 (standard error 1.92) in group A and
0.00 (standard error 3.17) in group B for pain (p = 0.016,
effect size 0.28); + 5.88 (standard error 2.57) in group A and
− 3.26 in group B (standard error 3.96) for appetite loss (p =
0.003, effect size 0.27). There were no significant differences
between the two groups in terms of nausea and vomiting,
sleeping disturbance, constipation, diarrhea, financial distress,
and dyspnea.

The proportion of patients obtaining a clinically significant
improvement in global QoL score was significantly higher in
group B compared to group A (p = 0.04). As reported in
Fig. 2, an improvement was observed in 23 patients in group
A (19.3%, 95% confidence interval 13.2% - 27.3%) and in 30
patients in group B (32.6%, 95% confidence interval 23.9–
42.7%).

All 98 patients of group B filled the satisfaction question-
naire about the administration of the toxicity questionnaire.
Satisfaction was very high: 92% declared that the question-
naire was clear and easy to understand, 93% declared that it
was useful to report symptoms and side effects, and 88%
thought that the questionnaire was a valid instrument to im-
prove communication with the physician.

Discussion

In our experience, the introduction in clinical practice of a
patient-based evaluation of toxicity and symptoms was asso-
ciated with a statistically significant improvement in health-
related QoL, compared to the traditional modality of visit.
Accordingly, we observed significantly better trends in several
symptoms, namely in pain, in fatigue, and in appetite loss.
Interestingly, the positive impact on global QoL and
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symptoms was relatively fast, being observed a few weeks
after the start of observation.

Nurses had a fundamental role in the introduction of PROs
in our clinical practice. In detail, a dedicated nurse adminis-
tered the questionnaires, explained their objective and the
proper way of filling, and finally delivered them to the physi-
cian before the visit. Given that, on average, patients spend
more time with nurses than with physicians, this modality can
be really useful to optimize the communication between pa-
tients and health personnel, particularly in terms of reporting
of symptoms and toxicities.

In the traditional modality of visit, discussion of symptoms
and toxicities was left to the unstructured interview performed
by the physicians; this way of collection can imply substantial
under-reporting of many symptoms, compared to the use of
PROs [5]. However, under-reporting by physicians does not
automatically imply under-treatment: in principle, even if not

reporting one ormore symptoms in patient’s file, the physician
could have adequately managed all clinically relevant
problems.

Recently, important evidence has been produced
supporting the role of PROs and proactive management of
symptoms and toxicities in cancer outpatients [18–23]. In
2016, a randomized trial by Basch and colleagues was con-
ducted in 766 outpatients receiving routine chemotherapy for
advanced solid tumors [14]. Primary endpoint was QoL
change after 6 months, measured by the EuroQoL EQ-5D
Index. Patients assigned to control arm received usual care,
while subjects assigned to the experimental arm were asked to
electronically report their symptoms remotely from home (or
during visits), using tablets or computer kiosks. Doctors re-
ceived a report of symptoms referred by patients during visits,
and in addition nurses received email alerts when patients
reported severe or worsening symptoms. More patients in

Table 1 Main characteristics of
patients eligible for the analysis Group A Group B P value All patients

Number of patients 119 92 211

Gender 0.86

Males 70 (58.8%) 53 (57.6%) 123 (58.3%)

Females 49 (41.2%) 39 (42.4%) 88 (41.7%)

Age 0.55

Median (range) 67 (27–84) 68 (35–82) 67/ (27–84)

Type of tumor 0.62b

Colorectal cancer 42 (35.3%) 27 (29.3%) 69 (32.7%)

Lung cancer 25 (21.0%) 17 (18.5%) 42 (19.9%)

Pancreatic cancer 14 (11.8%) 17 (18.5%) 31 (14.7%)

Genitourinary cancer 12 (10.1%) 8 (8.7%) 20 (9.5%)

Head and neck cancer 5 (4.2%) 9 (9.8%) 14 (6.6%)

Liver/biliary cancer 6 (5.0%) 5 (5.4%) 11 (5.2%)

Gastric cancer 6 (5.0%) 3 (3.3%) 9 (4.3%)

Mesothelioma 6 (5.0%) 2 (2.2%) 8 (3.8%)

Breast cancer 3 (2.5%) 2 (2.2%) 5 (2.4%)

Unknown primary – 2 (2.2%) 2 (0.9%)

Type of treatment 0.60

Cisplatin-based 27 (22.7%) 22 (23.9%) 49 (23.2%)

Oxaliplatin or irinotecan-based 43 (36.1%) 26 (28.3%) 69 (32.7%)

Carboplatin-based 5 (4.2%) 3 (3.3%) 8 (3.8%)

Other cytotoxic agents 33 (27.7%) 32 (34.8%) 65 (30.8%)

Immunotherapy 7 (5.9%) 8 (8.7%) 15 (7.1%)

Other agents 4 (3.4%) 1 (1.1%) 5 (2.4%)

Setting 0.045

Adjuvant treatment 18 (15.1%) 20 (21.7%) 38 (18.0%)

First-line treatmenta 70 (58.8%) 62 (67.4%) 132 (62.6%)

Second-line treatment 24 (20.2%) 8 (8.7%) 32 (15.2%)

Third- or fourth-line treatment 7 (5.9%) 2 (1.1%) 9 (3.8%)

a Including neo-adjuvant treatments
b For this test, tumors with less than 10 cases in both groups were grouped together
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the self-reporting arm experienced QoL benefit (p = 0.001).
Of note, a secondary analysis of the same trial showed a sig-
nificant prolongation in overall survival for patients assigned
to the experimental arm, with a 5-month difference in median
survival [12]. The authors themselves hypothesized that the
integration of PROs into usual care, allowing early reaction to
patient alerts, could prevent adverse downstream conse-
quences, or could allow continuation of chemotherapy longer
than usual care, with potential improvement in treatment
efficacy.

Of note, we observed a better trend in pain control, which
could reasonably play a relevant role in the better trend in
global QoL. In principle, a written report of pain presence
and severity could substantially help the communication, fa-
voring a better management. On the other side, we described a
better tendency in other symptoms that are not obviously man-
aged with pharmacologic interventions. These could be false
positive results (we did not correct for multiplicity), or a con-
sequence of the improved pain control, or even a Bplacebo^
effect of the questionnaire itself, giving the patients more sat-
isfaction in reporting some symptoms that could be otherwise
neglected.

We acknowledge that our observational analysis is meth-
odologically weaker than a randomized trial. We originally
planned to conduct a randomized study, assigning patients to
usual modality of visit alone or with the addition of a dedicat-
ed evaluation of symptoms and toxicities. However, following
the results of the trial by Basch [14], many oncologists and
scientific societies encourage the adoption of patient-reported
outcomes in clinical practice in order to improve patient-
physician communication, especially in settings characterized
by high amount of symptoms. Consequently, we convinced
ourselves that randomization was no more acceptable, be-
cause adoption of PROs could not be considered experimental
anymore. Consequently, we decided to simply describe the

introduction of PROs in our clinical practice, in terms of fea-
sibility, patients’ compliance and satisfaction, and impact on
QoL, using a previous cohort of patients as control group. The
two groups were treated at a distance of a few months, by the
same staff of physicians and nurses, and were quite similar in
terms of age, type of tumor, type of treatment, and baseline
QoL scores: consequently, the bias in the comparison between
the two cohorts should be reasonably limited. Another rele-
vant limitation of our experience is that the questionnaire
adopted for the evaluation of symptoms and toxicities had
not been previously validated, and this limits the validity of
the results. However, the significant improvement we have
observed in global QoL demonstrates that higher attention to
the reporting of symptoms and toxicities can have a significant
clinical impact. Following the discussion of results, the whole
team of physicians and nurses agreed on continuing the ad-
ministration of the questionnaire to all patients in clinical
practice.

Of course, statistically significant differences are not nec-
essarily clinically relevant. Difference in mean change from
baseline in global QoL between the two groups was about 4
points, lower than the 10-point difference that has recently
been defined as Bclinically relevant^ [17]. Coherently, the
effect size (0.20) was quite small. However, there was a sig-
nificant increase (+ 13.3%) in the proportion of patients
obtaining a clinically significant improvement in global
QoL, which considering the limited cost of our procedure
(intended as a nurses and physicians time), can be considered
cost-effective.

One reason for the limited magnitude of QoL benefit ob-
served in our experience is that PROs were collected with a
paper questionnaire at the time of visit, and there was no Breal-
time^ report. In the future, we are planning to further improve
the collection of PROs in our clinical practice, with the use of
electronic instruments.
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In conclusion, the introduction of PROs in clinical practice,
thanks to an active role of nurses, was feasible, was associated
with a high grade of patients’ satisfaction, and was related to a
significant QoL improvement, compared to the traditional mo-
dality of visit. These results encourage the wide application of
PROs in clinical practice, as strongly suggested by a growing
body of evidence in recent years.
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