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Patient-reported function, health-related quality of life, and
symptoms in APHINITY: pertuzumab plus trastuzumab and
chemotherapy in HER2-positive early breast cancer
José Bines 1, Emma Clark2, Claire Barton2,15, Eleonora Restuccia3, Marion Procter4, Amir Sonnenblick5,16, Debora Fumagalli6,
Damien Parlier5, Amal Arahmani6, José Baselga7,17, Giuseppe Viale8, Linda L. Reaby9, Elizabeth Frank10, Richard D. Gelber11,
Martine Piccart12, Christian Jackisch13 and Jennifer A. Petersen14,18

BACKGROUND: We assessed health-related quality of life (symptoms of therapy/patient functioning/global health status), in
APHINITY (pertuzumab/placebo, trastuzumab, and chemotherapy as adjuvant HER2-positive early breast cancer therapy).
METHODS: Patients received 1 year/18 cycles of pertuzumab/placebo with trastuzumab and chemotherapy and completed EORTC
QLQ-C30 and BR23 questionnaires until 36 months post-randomisation/disease recurrence. Changes ≥10 points from baseline were
considered clinically meaningful.
RESULTS: 87–97% of patients completed questionnaires. In the pertuzumab versus placebo arms, mean decrease in physical
function scores (baseline→ end of taxane) was −10.7 (95% CI −11.4, −10.0) versus −10.6 (−11.4, −9.9), mean decrease in global
health status was −11.2 (−12.2, −10.2) versus −10.2 (−11.1, −9.2), and mean increase in diarrhoea scores (baseline→ end of
taxane) was +22.3 (21.0, 23.6) versus +9.2 (8.2, 10.2). Diarrhoea scores remained elevated versus baseline in the pertuzumab arm
throughout HER2-targeted treatment (week 25: +13.2; end of treatment: +12.2). Role functioning was maintained in both arms.
CONCLUSIONS: Improved invasive disease-free survival achieved by adding pertuzumab to trastuzumab and chemotherapy did
not adversely affect the ability to conduct activities of daily living versus trastuzumab and chemotherapy alone. Patient-reported
diarrhoea worsened during taxane therapy in both arms, persisting during HER2-targeted treatment in the pertuzumab arm.
CLINICALTRIALS.GOV: NCT01358877.
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BACKGROUND
Dual HER2-targeted therapy with pertuzumab and trastuzumab
significantly improves outcomes for patients with HER2-positive
breast cancer in multiple settings. In patients with metastatic
breast cancer, treatment with pertuzumab plus trastuzumab and
docetaxel resulted in improved progression-free and overall
survival compared with placebo plus trastuzumab and doce-
taxel.1,2 Used in the neoadjuvant setting, pertuzumab plus
trastuzumab and docetaxel increased pathological complete
response rates versus trastuzumab and docetaxel.3 Pathological
complete response post-neoadjuvant therapy is associated with
long-term clinical benefit.4 In APHINITY (NCT01358877 BIG 4–11/

BO25126/TOC4939G),5 pertuzumab plus trastuzumab and che-
motherapy in the adjuvant setting significantly improved 3-year
invasive disease-free survival (IDFS) compared with placebo,
trastuzumab, and chemotherapy in the overall population (hazard
ratio [HR] 0.81, 95% confidence interval [CI] 0.66, 1.00, P= 0.045; 3-
year IDFS rates: 94.1% with pertuzumab and 93.2% with placebo).
The benefit appeared more marked in patients with node-positive
disease (HR 0.77 [95% CI 0.62, 0.96]), and in those with hormone
receptor-negative disease (HR 0.76 [95% CI 0.56, 1.04]).5 At a
subsequent interim analysis, updated IDFS results further sup-
ported the clinical benefit of pertuzumab in patients with node-
positive disease.6 With longer follow-up, the treatment effect was

www.nature.com/bjc

Received: 10 June 2020 Revised: 26 January 2021 Accepted: 18 February 2021
Published online: 7 April 2021

1Department of Medical Oncology, Instituto Nacional de Câncer, Rio de Janeiro, Brazil; 2Roche Products Limited, Welwyn Garden City, UK; 3F. Hoffmann-La Roche Ltd, Basel,
Switzerland; 4Frontier Science (Scotland) Ltd, Kincraig, UK; 5Breast European Adjuvant Study Team (BrEAST), Brussels, Belgium; 6Breast International Group (BIG), Brussels,
Belgium; 7Formerly of Department of Medicine, Memorial Sloan Kettering Cancer Center, New York, NY, USA; 8IEO European Institute of Oncology IRCCS, University of Milan,
Milan, Italy; 9Breast Cancer Trials, Newcastle, NSW, Australia; 10Department of Medical Oncology, Dana-Farber Cancer Institute, Boston, MA, USA; 11Division of Biostatistics, Dana-
Farber Cancer Institute, Harvard Medical School, Harvard TH Chan School of Public Health, Frontier Science & Technology Research Foundation, Inc., Boston, MA, USA;
12Department of Medical Oncology, Institut Jules Bordet, Université Libre de Bruxelles, Brussels, Belgium; 13Department of Obstetrics and Gynecology, Sana Klinikum Offenbach
GmbH, Offenbach, Germany and 14Patient-Centered Outcomes Research, Genentech, Inc., South San Francisco, CA, USA
Correspondence: José Bines (jose_bines@yahoo.com)
15Present address: Barton Oncology Ltd, Croxley Green, Hertfordshire, UK
16Present address: Oncology Division, Tel Aviv Sourasky Medical Center and Sackler School of Medicine, Tel Aviv University, Tel Aviv, Israel
17Present address: Formerly of AstraZeneca, Gaithersburg, MD, USA
18Present address: Digital Health Technologies, Genentech, Inc., South San Francisco, CA, USA
Deceased: José Baselga.

© The Author(s), under exclusive licence to Cancer Research UK 2021

http://crossmark.crossref.org/dialog/?doi=10.1038/s41416-021-01323-y&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41416-021-01323-y&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41416-021-01323-y&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41416-021-01323-y&domain=pdf
http://orcid.org/0000-0003-2465-8854
http://orcid.org/0000-0003-2465-8854
http://orcid.org/0000-0003-2465-8854
http://orcid.org/0000-0003-2465-8854
http://orcid.org/0000-0003-2465-8854
mailto:jose_bines@yahoo.com


seen regardless of hormone receptor status.6 Dual HER2 blockade
with pertuzumab and trastuzumab is the standard of care for first-
line treatment of advanced HER2-positive breast cancer, and is
also approved for neoadjuvant treatment of early breast cancer,
and for adjuvant treatment of patients at high risk of recurrence,
as part of a complete regimen.7,8

When selecting a treatment, the magnitude of clinical efficacy
has to be balanced against the probable risk of adverse events
(AEs), and effects on health-related quality of life (HRQoL). We
report the results of patient-reported HRQoL measures (key
secondary endpoints in APHINITY), defined as symptoms of
therapy, patient functioning, and global health status.

METHODS
Patients and treatment
The design of APHINITY has been described previously.5 Briefly,
patients with non-metastatic, adequately excised, invasive
HER2-positive breast cancer were randomised to adjuvant
treatment with pertuzumab plus trastuzumab and chemotherapy,
or to placebo plus trastuzumab and chemotherapy (Supplemen-
tary Fig. S1). Patients with node-negative tumours 0.5–1.0 cm were
initially eligible if ≥1 high-risk feature was present. A protocol
amendment was added after 3655 patients were randomised,
excluding further enrolment of patients with node-negative
disease. Patients could receive anthracycline- or non-
anthracycline-based chemotherapy according to investigator/
patient choice (non-randomised). Anthracycline-based regimens
comprised three or four 3-weekly cycles of epirubicin or
doxorubicin, plus cyclophosphamide (with or without 5-fluorour-
acil), followed by either three or four 3-weekly cycles of docetaxel
or 12 once-weekly cycles of paclitaxel; or four 2-weekly (dose-
dense) cycles of epirubicin or doxorubicin plus cyclophosphamide,
followed by docetaxel or paclitaxel. Non-anthracycline chemother-
apy comprised six 3-weekly cycles of docetaxel plus carboplatin.
Pertuzumab/placebo and trastuzumab were administered intra-
venously: pertuzumab as an 840mg loading dose followed by
420mg every 3 weeks and trastuzumab as an 8mg/kg loading
dose followed by 6mg/kg every 3 weeks. Both were initiated at
the first taxane therapy cycle and continued for 1 year (maximum
18 cycles). APHINITY was conducted in accordance with the
Declaration of Helsinki; all patients provided written informed
consent. The protocol was approved by the appropriate ethical
committee/institutional review board at each centre.

HRQoL assessments
HRQoL was defined as symptoms of therapy, patient functioning,
and global health status and was assessed using the European
Organisation for Research and Treatment of Cancer (EORTC) Quality
of Life of Cancer Patients’ Questionnaires: EORTC QLQ-C30 (core
module, version 3) and its breast cancer-specific module, QLQ-BR23.
EORTC QLQ-C30 comprises 30 questions that assess five aspects

of patient functioning: physical, emotional, role (ability to conduct
activities of daily living), cognitive, and social; symptoms: fatigue,
nausea and vomiting, pain, global health status; and additional
single-items: dyspnoea, insomnia, appetite loss, constipation,
diarrhoea, and financial difficulties.9

QLQ-BR23 comprises five multiple-item scales that assess
symptoms specific to women undergoing breast cancer treat-
ment: systemic therapy effects, arm symptoms, breast symptoms,
body image, and sexual functioning. In addition, single items
assess sexual enjoyment, hair loss, and future perspective (how a
patient feels about the future).10

It was recommended that a key person (e.g., research nurse) at
each centre be responsible for questionnaire data collection to
optimise compliance and data completeness. Patients were to
complete questionnaires at the centre prior to physician assess-
ment and before receiving study treatment at pre-specified time

points: screening, the end of anthracycline therapy (if applicable),
the end of taxane therapy (week 10, 13, or 19 of HER2-targeted
therapy, depending on the chemotherapy regimen), week 25, the
end of HER2-targeted therapy (12 months). The timing of the end
of taxane patient-reported outcome (PRO) assessment was
tailored to the patient’s treatment regimen to ensure that PROs
were assessed at key time points, namely the end of anthracycline
treatment (only in patients receiving an anthracycline-based
regimen), the end of taxane therapy (all patients), and the end
of HER2-targeted treatment (all patients). For patients who
discontinued study treatment early, the end of HER2-targeted
treatment assessment is based on the patient’s last post-baseline
assessment during the treatment period, defined as up to 28 days
after the last dose of study treatment. There were no clinically
meaningful differences observed in functional scores between
anthracycline-treated and non-anthracycline-treated patients;
therefore, most analyses are shown for all patients, with the time
point ‘end of anthracycline treatment’ not included. Follow-up
questionnaires were to be completed by patients at 6, 12, and
24 months after therapy completion.
Questionnaires were scored according to the EORTC scoring

manual; scores ranged from 0 to 100.11 In line with the scoring
manual and validation papers, a pro-rated score was calculated for
scales with ≥50% of the items completed. Scales with <50% of the
items completed were considered missing. Absolute scores and
changes from baseline were recorded, with mean, 95% CIs,
median, and interquartile ranges calculated.
The mean (and 95% CIs) and median (and interquartile ranges)

of the changes from baseline were calculated for patients who
completed the baseline assessment, and at least one post-baseline
PRO measure. A change of ≥10 points from baseline was defined
as clinically meaningful based on previously published data.12

Analysis was by intention-to-treat population. To further char-
acterise the changes in HRQoL, the number (%) of patients with a
clinically meaningful worsening (reduction in score of ≥10 points)
in EORTC QLQ-C30 global health status score from baseline to the
end of taxane visit, end of HER2-targeted therapy visit, and the 18-
and 36-month follow-up visits was calculated post hoc. The
relative risk, odds ratio, and absolute risk reduction were
calculated to assess differences between treatment groups.
Presentation of the data in this format was limited to global
health status to minimise risks associated with multiplicity.

RESULTS
Questionnaire completion rates
Two thousand, four hundred patients were randomised to
pertuzumab and 2405 to placebo. Intention-to-treat populations
were 2400 and 2404 patients, respectively.5

Completion rates for EORTC QLQ-C30 and EORTC QLQ-BR23
were consistently high in both arms throughout the study, with
87–97% of patients who remained on the study at each
assessment, and therefore considered evaluable, completing at
least one question at that assessment (Table 1). Each scale had
sufficient data for assessment. There were no notable differences
in completion rates between arms or between anthracycline/non-
anthracycline chemotherapies.

Global health status and patient functioning
Mean global health status scores were 72.9 (standard deviation
[SD] 19.7) in the pertuzumab arm and 72.5 (SD 19.7) in the placebo
arm at baseline, 61.9 (SD 20.8) and 62.3 (SD 20.5) at the end
of taxane treatment, 68.9 (SD 19.4) and 69.7 (SD 19.2) at the end of
week 25, and 69.7 (SD 20.0) and 71.5 (SD 19.6) at the end of
treatment. Scores worsened in both treatment arms up to the end
of taxane treatment (as previously reported),5 and returned to
baseline thereafter (Fig. 1). No clinically meaningful differences
were seen at any time point in either arm. Global health status
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scores and changes from baseline at each visit are shown in
Supplementary Table S1. At the end of taxane treatment, the
percentage of patients with a clinically meaningful worsening in
their global health status was 47.4% (pertuzumab arm) and 46.1%
(placebo arm). Thereafter, the percentage of patients with a
clinically relevant worsening fell to below 30% in both treatment
arms (see Supplementary Table S2). Overall, there were minimal
differences between treatment arms, as demonstrated by the 95%
CI for the relative risk. The trend of the clinically relevant changes
was consistent with the changes observed in the global health
status mean scores, with the worst changes occurring at the end
of taxane treatment, followed by an improvement thereafter.
Mean scores for physical function and role function were

comparable between arms throughout treatment (Fig. 2). The
decline in physical function was clinically meaningful in both
groups up to the end of taxane treatment (Fig. 2a; pertuzumab
group −10.7, 95% CI −11.4, −10.0; placebo group −10.6, 95% CI
−11.4, −9.9) and returned to baseline levels during HER2-targeted
therapy. Nonetheless, patients’ ability to conduct daily activities, as

assessed by role function, was maintained over the course of the
study in both arms (Fig. 2b).
Social and cognitive function were also maintained during

therapy, while emotional functioning scores improved from
baseline over time in both arms (Supplementary Fig. S2).

Symptoms
Patients in both arms reported a worsening in diarrhoea
symptoms from baseline until the end of taxane treatment, with
a clinically meaningful increase in the pertuzumab arm of 22.3
(95% CI 21.0, 23.6) compared with 9.2 (95% CI 8.2, 10.2) in the
placebo arm. Scores improved after the end of taxane treatment
but still remained elevated in both arms during the HER2-targeted
treatment period. The elevation was clinically meaningful (≥10
points) in the pertuzumab group (week 25 13.2, 95% CI 12.0, 14.3;
end of treatment 12.2, 95% CI 11.1, 13.4) but not the placebo
group (week 25 3.3, 95% CI 2.4, 4.1; end of treatment 2.9, 95% CI
2.1, 3.8) (Fig. 3 and Supplementary Table S3). Scores in both arms
returned to baseline after the end of HER2-targeted treatment.

Table 1. Completion rates for EORTC QLQ-C30 and EORTC QLQ-BR23.

EORTC QLQ-C30 EORTC QLQ-BR23

Visit Pertuzumab + trastuzumab +
chemotherapy (n = 2400)

Placebo + trastuzumab +
chemotherapy (n = 2404)

Pertuzumab + trastuzumab +
chemotherapy (n = 2400)

Placebo + trastuzumab +
chemotherapy (n = 2404)

Baseline

Evaluable patients 2400 2404 2400 2404

Completed ≥1
question

2338 (97%) 2343 (97%) 2337 (97%) 2340 (97%)

End of taxanea

Evaluable patients 2239 2283 2239 2283

Completed ≥1
question

2120 (95%) 2164 (95%) 2120 (95%) 2162 (95%)

Week 25

Evaluable patients 2187 2237 2187 2237

Completed ≥1
question

2096 (96%) 2124 (95%) 2093 (96%) 2124 (95%)

End of treatment

Evaluable patients 2378 2391 2378 2391

Completed ≥1
question

2089 (88%) 2142 (90%) 2088 (88%) 2141 (90%)

FU month 18

Evaluable patients 2208 2244 2208 2244

Completed ≥1
question

1960 (89%) 1960 (87%) 1960 (89%) 1958 (87%)

FU month 24

Evaluable patients 2169 2189 2169 2189

Completed ≥1
question

1900 (88%) 1910 (87%) 1900 (88%) 1912 (87%)

FU month 36

Evaluable patients 2094 2097 2094 2097

Completed ≥1
question

1859 (89%) 1831 (87%) 1860 (89%) 1828 (87%)

Evaluable patients are defined as patients still on study treatment (on-treatment visits) or still on study (follow-up period) at the expected date of the
scheduled visit.
EORTC QLQ-C30 European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire, Core module, version 3, EORTC QLQ-BR23 European
Organisation for Research and Treatment of Cancer Quality of Life Questionnaire, Breast module, FU follow-up.
aFor patients receiving anthracycline-based chemotherapy, the actual time point was week 10 or week 13 of HER2-targeted treatment (depending on the
chemotherapy regimen given). For patients receiving non-anthracycline-based chemotherapy (i.e., the pertuzumab plus trastuzumab and
docetaxel–carboplatin regimen), this was week 19 of HER2-targeted treatment.
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Diarrhoea symptom scores and changes from baseline at each
visit are shown in Supplementary Table S3.
Changes in symptoms of fatigue and dyspnoea (Fig. 4a, b),

systemic therapy effects (Fig. 5a), and body image (Supplementary
Fig. S3a) were clinically meaningful and worsened in both arms at
the end of taxane treatment, while for appetite loss the worsening
of symptoms during taxane treatment was only clinically mean-
ingful in the pertuzumab arm (Fig. 4c). During HER2-targeted
therapy, the scores improved for systemic therapy side effects
(Fig. 5a) and body image (Supplementary Fig. S3a) and in both
arms.
Scores for nausea/vomiting, pain, constipation, financial diffi-

culties, and insomnia were maintained throughout the study
period (Supplementary Fig. S4).
Scores for sexual enjoyment and upset by hair loss had clinically

meaningful worsening from baseline at the end of taxane time
point in both arms (Supplementary Fig. S3b, c). The scores for
upset by hair loss remained worse than baseline during HER2-
directed therapy, except at week 25 in the pertuzumab group. The
scores improved compared with baseline for the pertuzumab
group and were slightly elevated in the placebo group during the
follow-up period. The sample size for this question was relatively
small as only patients who experienced hair loss were asked to
respond, with fewer than 300 responses at each time point during
treatment and follow-up.
Scores for sexual enjoyment improved during HER2-directed

therapy in both groups, but remained worse than baseline in the
pertuzumab group only (mean change −10.7, 95% CI −12.6, −8.8
in the pertuzumab group; −8.0, 95% CI −9.9, −6.1 in the placebo
group). The data are limited, with fewer than half of patients
responding to the question. Sexual function scores are shown in
Supplementary Fig. S3d.

Scores for future perspective increased during treatment and
follow-up, with a clinically meaningful improvement by follow-up
month 18 compared with baseline (Fig. 5b).
There were no clinically meaningful changes in the arm and

breast symptom scales throughout treatment.

Function in anthracycline- and non-anthracycline-treated patients
Functioning scores for patients treated with anthracycline or non-
anthracycline regimens were consistent with the overall findings,
with no difference in mean scores or mean changes observed
between cohorts (Supplementary Fig. S5), despite the higher
incidence of diarrhoea AEs in the non-anthracycline cohort, as
previously reported.13 These results should be interpreted with
caution and may not be generalisable because patients were not
randomly assigned between anthracycline and non-anthracycline
treatment, and a relatively small proportion of patients received
non-anthracycline treatment.

DISCUSSION
Anti-cancer treatments can significantly affect patients’ HRQoL.
Studies involving patients with a variety of malignancies have
shown that the effect of chemotherapy and other treatments on
factors such as fatigue, diarrhoea, and hair loss can also impair
functional ability.9,12,14 When considering additions to a standard
treatment regimen, the effect of the added treatment on HRQoL is
an essential consideration when evaluating treatment benefit.12,14

Ideally, the addition of a new drug to a standard regimen should
improve efficacy without causing deterioration in HRQoL.
In the curative adjuvant setting, the benefit in IDFS achieved

using pertuzumab plus trastuzumab and chemotherapy needs to
be balanced against any potential impact on patient HRQoL. This
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Fig. 1 Mean EORTC QLQ-C30 global health status scores in patients in the pertuzumab plus trastuzumab and chemotherapy arm (solid
line) or the placebo plus trastuzumab and chemotherapy arm (dashed line). Analysis is by ITT population. Higher scores indicate better
health status. Horizontal lines indicate the level at which the change from baseline was considered clinically meaningful,12 with asterisks
indicating time points where there was a clinically meaningful change. The lines are slightly offset to improve visibility, but time points are the
same for each arm. aFor patients receiving anthracycline-based chemotherapy, the actual time point was week 10 or week 13 of HER2-targeted
treatment (depending on the chemotherapy regimen given). For patients receiving non-anthracycline-based chemotherapy (i.e., the
pertuzumab plus trastuzumab and docetaxel–carboplatin regimen), this was week 19 of HER2-targeted treatment. EORTC QLQ-C30 European
Organisation for Research and Treatment of Cancer Quality of Life Questionnaire, Core module, version 3; FU follow-up; mo months. From The
New England Journal of Medicine, von Minckwitz G, Procter M, de Azambuja E, Zardavas D, Benyunes M, Viale G, Suter T, Arahmani A, Rouchet
N, Clark E, Knott A, Lang I, Levy C, Yardley DA, Bines J, Gelber RD, Piccart M, and Baselga J, for the APHINITY Steering Committee and
Investigators, Adjuvant Pertuzumab and Trastuzumab in Early HER2-Positive Breast Cancer, 377, 122–131. Copyright © (2017) Massachusetts
Medical Society. Adapted with permission.
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is particularly relevant considering the promising long-term
efficacy results seen in APHINITY.6 The APHINITY trial has
produced one of the largest datasets of HRQoL reported to date
in patients with HER2-positive early breast cancer. Analyses of
these data indicate that patients’ ability to conduct daily
activities, as assessed by role function, was maintained through-
out treatment and was similar in the two treatment arms. Global
health status and physical function deteriorated during the
taxane portion of treatment in both arms; however, the

deterioration was similar, and scores returned to baseline levels
after taxane therapy in both arms. Other aspects of patient
functioning (social, cognitive, and emotional) were unaffected by
the addition of pertuzumab to standard adjuvant therapy with
trastuzumab and chemotherapy. Although there were no
apparent differences between arms in worry about financial
difficulties, the possible financial burden of an additional
therapeutic agent does need to be considered for patients
treated outside a clinical trial.
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Fig. 2 Mean EORTC QLQ-C30 scores for functioning scales in patients in the pertuzumab plus trastuzumab and chemotherapy arm (solid
line) or the placebo plus trastuzumab and chemotherapy arm (dashed line). a Physical functioning. b Role functioning. Higher scores
indicate better health status. Horizontal lines indicate the level at which the change from baseline was considered clinically meaningful,12 with
asterisks indicating time points where there was a clinically meaningful change. The lines are slightly offset to improve visibility, but time
points are the same for each arm. The numbers below graphs indicate the number of patients who completed the scale. aFor patients
receiving anthracycline-based chemotherapy, the actual time point was week 10 or week 13 of HER2-targeted treatment (depending on the
chemotherapy regimen given). For patients receiving non-anthracycline-based chemotherapy (i.e., the pertuzumab plus trastuzumab and
docetaxel–carboplatin regimen), this was week 19 of HER2-targeted treatment. EORTC QLQ-C30 European Organisation for Research and
Treatment of Cancer Quality of Life Questionnaire, Core module, version 3, FU follow-up, mo months.
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Consistent with the pattern of AE reporting, patient-reported
diarrhoea worsened during taxane therapy in the APHINITY
trial and remained elevated in the pertuzumab arm during
HER2-targeted treatment. Diarrhoea symptoms returned to base-
line levels in the pertuzumab arm after treatment completion in
the follow-up phase. Most episodes were low-grade and manage-
able with common anti-diarrhoeals. Prompt initiation of anti-
diarrhoeal treatment may improve symptom control and prevent
treatment disruption.
These findings are consistent with HRQoL results from

the CLEOPATRA trial, in which the addition of pertuzumab to
standard trastuzumab and docetaxel in patients with metastatic
HER2-positive breast cancer was assessed. PROs, as assessed by
the time to clinically meaningful deterioration in the Trial
Outcome Index Physical/Functional/Breast (TOI-PFB) of the Func-
tional Assessment of Cancer Therapy-Breast (FACT-B) measure
were maintained with pertuzumab therapy during treatment.15

This pattern is also consistent with the results from other studies
investigating HER2-targeted agents in the early stage. In particular,
in the ALTTO study, impairments of HRQoL were observed with
adjuvant lapatinib, trastuzumab, or lapatinib plus trastuzumab and
chemotherapy at week 12 but returned to baseline at week 52.16

Similar to APHINITY, the deterioration in HRQoL was transient and
likely dominated by chemotherapy-related side effects. A dete-
rioration in HRQoL after baseline with subsequent recovery was
also described with neratinib in the extended adjuvant setting
following standard adjuvant therapy (the ExteNET study); how-
ever, it was transient and during the first month of treatment,
possibly linked to treatment-related diarrhoea.17 Notably, no
chemotherapy was administered in ExteNET. More recent data
reported from the CONTROL trial showed that proactive manage-
ment decreased the rate, severity, and duration of diarrhoea,
allowing patients to stay on treatment for the recommended time
period.18

We utilised the threshold of a 10-point change to determine
clinically important difference12 as the 10-point minimally
important difference is the most commonly used threshold to
assess meaningful change on the EORTC QLQ-C30 and BR23 and is
referenced in the EORTC Scoring Manual.11 In light of the
established literature with the EORTC scales at the time of the
analysis, for comparability and consistency, the 10-point threshold
was utilised in APHINITY. More contemporaneous work,19

identified small, medium, and large deterioration thresholds for
each scale of the EORTC QLQ-C30. This work supports the use of
the 10-point threshold used in APHINITY as many of the “medium
deteriorations” are at least a 10-point change for most scales.
Drop-out of patients who did not tolerate the treatment may

have affected results, although the discontinuation rate of
pertuzumab/placebo due to adverse events in APHINITY was
low at 7.3% in the pertuzumab arm and 6.2% in the placebo arm.5

The effect was likely therefore negligible but nevertheless, we
recognise that this may be a limitation of our analysis. Most of the
data are based on patients treated with an anthracycline-based
chemotherapy backbone. Strengths include the above-mentioned
large dataset with a high degree of questionnaire completion, and
the inclusion of follow-up (post-treatment) assessments.

CONCLUSION
In the APHINITY trial, the addition of pertuzumab to adjuvant
trastuzumab and chemotherapy improved clinical outcomes in
patients with early HER2-positive breast cancer and did not
adversely affect patients’ ability to conduct activities of daily living
versus trastuzumab and chemotherapy alone. Patients in both
arms reported a worsening in diarrhoea symptoms from baseline
until the end of taxane treatment, with a clinically meaningful
greater increase in the pertuzumab arm persisting throughout
the HER2-targeted treatment period. Upon completion of
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Fig. 3 Mean EORTC QLQ-C30 scores for the diarrhoea symptom scale in patients in the pertuzumab plus trastuzumab and chemotherapy
arm (solid line) or the placebo plus trastuzumab and chemotherapy arm (dashed line). Numbers below graphs indicate the number of
patients who completed the scale. Higher scores indicate worse/deteriorating symptoms. Horizontal lines indicate the level at which the
change from baseline was considered clinically meaningful,12 with asterisks indicating time points where there was a clinically meaningful
change. The lines are slightly offset to improve visibility, but time points are the same for each arm. aFor patients receiving anthracycline-
based chemotherapy, the actual time point was week 10 or week 13 of HER2-targeted treatment (depending on the chemotherapy regimen
given). For patients receiving non-anthracycline-based chemotherapy (i.e., the pertuzumab plus trastuzumab and docetaxel–carboplatin
regimen), this was week 19 of HER2-targeted treatment. EORTC QLQ-C30 European Organisation for Research and Treatment of Cancer Quality
of Life Questionnaire, Core module, version 3, FU follow-up, mo months.
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HER2-targeted therapy, diarrhoea symptoms returned to baseline
levels.
When discussing adjuvant treatment options with patients who

have high-risk, HER2-positive early breast cancer, it is important to

consider the side effects and patient experience with the
pertuzumab, trastuzumab, and chemotherapy combination, as
well as the demonstrated improvement in IDFS outcome
compared with trastuzumab and chemotherapy alone.
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Fig. 5 EORTC QLQ-BR23 scores (change from baseline) for symptom scales in patients in the pertuzumab plus trastuzumab and
chemotherapy arm (solid line) or the placebo plus trastuzumab and chemotherapy arm (dashed line). a Systemic therapy side effects.
b Future perspectives. Values outside the shaded area represent clinically meaningful changes,12 with asterisks indicating time points where
there was a clinically meaningful change. Numbers below the graphs represent patients completing the response at each time point. Higher
scores indicate improved future perspectives; higher scores indicate worsening in symptoms of systemic therapy side effects. The lines are
slightly offset to improve visibility, but time points are the same for each arm. aFor patients receiving anthracycline-based chemotherapy, the
actual time point was week 10 or week 13 of HER2-targeted treatment (depending on the chemotherapy regimen given). For patients
receiving non-anthracycline-based chemotherapy (i.e., the pertuzumab plus trastuzumab and docetaxel–carboplatin regimen), this was week
19 of HER2-targeted treatment. EORTC QLQ-BR23 European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire,
Breast module, FU follow-up, mo months.

Fig. 4 Mean EORTC QLQ-C30 scores for symptom scales in patients in the pertuzumab plus trastuzumab and chemotherapy arm (solid
line) or the placebo plus trastuzumab and chemotherapy arm (dashed line). a Fatigue. b Dyspnoea. c Appetite loss. The numbers below the
graphs indicate the number of patients who completed the scale. Higher scores indicate worse/deteriorating symptoms. Horizontal lines
indicate the level at which the change from baseline was considered clinically meaningful,12 with asterisks indicating time points where there
was a clinically meaningful change. The lines are slightly offset to improve visibility, but time points are the same for each arm. aFor patients
receiving anthracycline-based chemotherapy, the actual time point was week 10 or week 13 of HER2-targeted treatment (depending on the
chemotherapy regimen given). For patients receiving non-anthracycline-based chemotherapy (i.e., the pertuzumab plus trastuzumab and
docetaxel–carboplatin regimen), this was week 19 of HER2-targeted treatment. EORTC QLQ-C30 European Organisation for Research and
Treatment of Cancer Quality of Life Questionnaire, Core module, version 3, FU follow-up, mo months.
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