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Abstract

Background: Patients with breast cancer experience a variety of disease symptoms and treatment-related side

effects that can adversely affect functioning. The breast cancer experience may differ across disease stages and

biomarker subtypes. This study identified relevant disease symptoms, treatment-related side effects, and physical
functioning impacts in women with hormone receptor-positive (HR+)/human epidermal growth factor receptor

2-negative (HER2-) advanced breast cancer.

Methods: One-on-one concept elicitation interviews were conducted with 15 patients with HR+/HER2- advanced

breast cancer. Open-ended questions about patient experience with breast cancer and its treatment were drawn

from a semi-structured interview guide. All interviews were audio-recorded and transcribed verbatim, and codes
were used to document and organize patient descriptions of their experiences. Coded concepts were defined,

supported by exemplary patient quotes, and analyzed for frequency of mention and saturation. Five interviews with

experienced oncologists were conducted to supplement the concept elicitation interviews.

Results: The average age of the patients was 66 years. Most (53%) self-identified as White/Caucasian; 40%, as Black/

African American. Patients were reported to have metastases to bone (87%), liver (20%), lung (13%), skin (7%), and

lymph nodes (7%). The most frequently reported disease-related concepts were fatigue and lump in breast
(47% each) and pain (40%), while the most frequently reported treatment-related side effects were hair loss (67%),

fatigue/tiredness (47%), and nausea (40%). Patients identified 10 concepts associated with both breast cancer and

its treatment, including fatigue/tiredness, shortness of breath, weakness, and nausea. The most frequently reported
impacts on physical function included working around home (73%), walking (73%), and cooking (53%). The most

frequently reported symptoms and side effects from the expert perspective included fatigue, pain, and hot flashes

(n = 5 each, 100%), while the ability to work (n = 5, 100%) and walk (n = 3, 60%) were reported impacts, aligning with
those concepts reported by patients. The resulting concepts were organized into a patient-based conceptual model.

Conclusions: Patients have varied experiences due to HR+/HER2- advanced breast cancer and its treatment, and

commonly experience fatigue/tiredness, hair loss, general pain, lump in breast, and nausea, as well as impacts to
physical functioning (specifically, activities of daily living and mobility).
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Background
For patients with hormone receptor positive (HR+)/hu-

man epidermal growth factor receptor-2 negative

(HER2-) advanced (i.e., metastatic, locally advanced, or

stage III or IV) breast cancer, standard treatments in-

clude endocrine monotherapy or targeted therapy with

an anti-estrogen in patients with non-visceral or asymp-

tomatic visceral tumors [1]. Disease process and associ-

ated treatments can give rise to numerous symptoms,

typically differing based on site of metastasis and disease

course, and adverse effects that negatively impact patients’

day-to-day lives [1]. Treatment goals for this patient popu-

lation are to increase overall survival, delay disease pro-

gression, and improve or maintain quality of life [2].

Because treatment for HR+/HER2- advanced breast

cancer is rarely curative, understanding the most rele-

vant disease-related symptoms, treatment-related side

effects, and impacts, particularly those on physical func-

tioning, is essential for promoting and maintaining high

levels of quality of care in this patient population. In

order to evaluate treatment benefits from the patient

perspective, it is necessary to understand the most im-

portant and relevant aspects of the HR+/HER2- ad-

vanced breast cancer experience.

In its 2009 Patient-Reported Outcome (PRO) Guidance

to Industry, the United States Food and Drug Administra-

tion (FDA) acknowledged the value of the patient perspec-

tive in evaluating drug efficacy to support labelling claims

[3]. In oncology specifically, the FDA has encouraged the

evaluation of patient symptoms and functioning in

addition to more traditional biomarkers such as tumor re-

sponse and progression-free survival [4, 5]. This acknowl-

edges that the impact of disease-related symptoms and

adverse events resulting from drug therapies plays a role

in patient functioning, particularly in regard to physical

functioning [6]. From a measurement strategy perspective,

prior work suggests that core contributors to patient

health-related quality of life (HRQoL) include disease-

related symptoms, treatment-related side effects, and

physical functioning, and that each core contributor

should be articulated and measured separately in

order to best assess patient-reported effects of therapy

[6]. Given the plethora of disease-related symptoms

and potential treatment-related side effects in oncology,

the inclusion of PRO measures assessing drug effects is an

important and necessary step in incorporating meaningful

patient perspectives and better understanding the out-

comes of these clinical trials.

To direct and inform the research described in this

paper, a targeted review of the scientific literature was

first conducted to identify and describe the patient ex-

perience of advanced breast cancer from the perspective

of the peer-reviewed literature. The literature review

identified several qualitative studies that sought to

provide findings on the relevant and important

disease-related symptoms, treatment-related side effects,

and impacts of breast cancer from the patient perspec-

tive. For example, two semi-structured interview studies

and one study that involved essay writing all identified

pain and lack of energy (fatigue) as key symptoms or

side effects among women with metastatic breast cancer

[7–9]. Other symptoms and side effects that women in

these studies described included muscle weakness, nau-

sea, vomiting, infections, hot flashes, and sexual dysfunc-

tion. Study participants also reported a number of

breast-cancer related impacts, such as the ability to

enjoy life, worry that the condition will get worse, con-

cerns about appearance, and the ability to work and care

for family. Further, another exploratory study of the psy-

chosocial aspects of metastatic breast cancer endorsed

similar impacts [10].

Although patient experiences with advanced breast

cancer have been researched, there is a need to under-

stand patient experiences across biomarkers, which can

differ substantially due to various sites of metastases,

disease history, and treatment options [7, 11]. Under-

standing experiences across biomarkers can inform se-

lection of tools that reflect concerns specific to each

population. The purpose of this article is to identify rele-

vant disease symptoms, treatment-related side effects,

and physical functioning impacts in women with HR

+/HER2- advanced breast cancer specifically from the

perspective of patients, as well as experienced oncolo-

gists, in order to inform patient-centered measurement

strategies of drug efficacy and adverse events in this pa-

tient population.

Methods
Qualitative concept elicitation interviews were conducted

with patients with HR+/HER2- advanced (i.e., metastatic,

locally advanced, or stage III or IV) breast cancer. Inter-

views with experienced oncologists were also conducted

to supplement findings from the patient perspective.

Qualitative patient interviews

Concept elicitation interviews were conducted to collect

and document information about the important and

relevant disease-related symptoms, treatment-related

side effects, and physical functioning impacts from the

perspective of patients with HR+/HER2- advanced

breast cancer. Patients were also administered selected

PRO measures to evaluate their understanding of the

content; results of that activity are beyond the scope of

the present paper and will be published elsewhere.

Approval to execute the study was received from

Quorum Independent Review Board on 27 June 2016.

All patients completed and signed statements of in-

formed consent prior to their participation and, once

Galipeau et al. Journal of Patient-Reported Outcomes            (2019) 3:10 Page 2 of 12



enrolled, completed a Demographic Health and Informa-

tion Form. A clinician-completed Subject Clinical

Screener was used to collect clinical data about patients

enrolled in the study.

Patient recruitment

Patients were recruited in person by clinicians at four

different clinical sites in the United States (US) from

June 2016 to December 2016. Clinicians reviewed pa-

tient charts and communicated with a third-party re-

cruitment agency regarding patient eligibility. Patients

were considered eligible for participation if they had

clinical confirmation of HR+/HER2- advanced breast

cancer not amenable to curative treatment by surgery or

radiotherapy and were willing and able to participate in

a 90-min interview. Additional clinical targets were iden-

tified (i.e., menopausal status, treatment experience, and

metastatic site) to align the qualitative study population

with clinical trials, as recommended by the FDA’s 2009

PRO guidance [3]. Recruitment targeted approximately

20 patient participants based on predictions about the

number of participants required to achieve saturation

(i.e., the point at which no new or relevant information

is gained from additional interviews [12, 13]).

Conduct of patient interviews

One-on-one patient interviews were conducted in per-

son or over the telephone. The interviews were approxi-

mately 90 min long, and the concept elicitation portion

lasted approximately 45 min. Trained interviewers

followed a semi-structured interview guide developed to

solicit spontaneous responses through open-ended ques-

tions about the topics of disease-related symptoms,

treatment-related side effects, and physical functioning

impacts experienced by patients. The interview guide

contained questions designed to allow patients to pro-

vide detailed descriptions of these topics, such as:

“You mentioned [Symptom A]. Can you tell me more

about this? Are [Symptom A] and [Symptom B] the

same or different?”

“Can you describe any changes to your daily life, if

any, that you have experienced due to [patient’s term

for breast cancer]? If so, how? What do you think

causes [the impact]?”

Some follow-up questions drew from the literature re-

view and interviews with experienced oncologists to en-

sure concerns specific to the population were captured:

“Has your breast cancer spread to any other parts of

your body? What symptoms do you have in

[metastatic site]?”

Data management, analysis, and presentation

Interviews were audio-recorded, transcribed, anon-

ymized (i.e., identifying information was removed), and

imported into ATLAS.ti, a computerized qualitative data

analysis package (ATLAS.ti Scientific Software Develop-

ment GmbH, Berlin, Germany) [14], to facilitate the

storing, coding, and retrieval of qualitative data using

Boolean operators [15]. Coding consisted of a researcher

or “coder” identifying transcript text where a patient

expressed a unique breast cancer-related symptom,

treatment-related side effect, or physical functioning im-

pact (i.e., a concept), highlighting that text, and then

assigning the text to a code from the codebook, or de-

veloping a new code, that best characterized the concept.

All three coders coded and then reviewed the first tran-

script together, and subsequently met to review each

coded transcript to ensure consistency across the study

sample. This process was ongoing until harmonization

of the use of all codes within all transcripts was reached.

To evaluate saturation, disease-related symptom,

treatment-related side-effect, and physical functioning

impact concept emergence was documented across sets

of successive interviews. The first 25% of interviews were

compared with the next 25% of interviews to see what, if

any, new concepts emerged, followed by comparing the

third 25% against the first 50%, and the final 25% against

the first 75% [16–18]. Saturation was considered reached

when no new relevant data was expected to emerge from

additional interviews (i.e., when ≥90% of sign, symptom,

and treatment-related side-effect concepts had emerged

in the first 75% of interviews).

To organize and catalog patients’ descriptions of their

HR+/HER2- advanced breast cancer experience, con-

cepts were analyzed qualitatively by examining specific

words and phrases used by the patient regarding rele-

vant characteristics of each concept (e.g., description of

sensation, duration, location, severity, frequency, and at-

tribution of the concept to disease and/or its treatment)

and quantitatively by overall frequency of report (i.e., the

number of patients who reported a concept as being

relevant). The frequency with which a concept was re-

ported by patients as most bothersome or occurring

most frequently was also analyzed quantitatively. This

approach allowed for the concepts that are important

and relevant to the patients’ HR+/HER2- advanced

breast cancer experience to emerge by observing and

examining the patient voice. Data collected from the in-

terviews were organized into concept description tables

and were used to construct an HR+/HER2- advanced

breast cancer conceptual model.

Interviews with experienced oncologists

Concept elicitation interviews with five oncologists expe-

rienced in the area of advanced breast cancer were
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conducted to support the patient interview findings by

defining and describing disease-related symptom con-

cepts, treatment-related side-effect concepts, and impact

concepts from the perspective of therapeutic area ex-

perts. Experienced oncologists were identified by study

sponsor-employed clinicians. The interviews were con-

ducted over the telephone by trained interviewers,

followed a semi-structured interview guide, and were ap-

proximately 60 min in length. The interviews were

audio-recorded, transcribed, anonymized, and analyzed

using semi-quantitative and qualitative data analytic

methods via ATLAS.ti Version 7.5 or later [14]. Con-

cepts reported by at least three oncologists were consid-

ered to be the most frequently reported.

Results
Qualitative patient interviews

Study sample

A total of 15 patients participated in the interviews.

Patients’ ages ranged from 45 to 87 years, with a mean

age of 66 years (standard deviation = 12.4). Six patients

(40%) self-identified as black or African American, eight

(53%) self-identified as white/Caucasian, and one (7%)

selected “Other” in response to race. The majority of

patients reported completing some college or beyond

(n = 13, 87%) and reported their overall health status

as “good” or “fair” (n = 13, 87%) (Table 1).

Most patients were post-menopausal (n = 12, 80%) and

had an Eastern Cooperative Oncology Group score of

0–1 (n = 12, 80%; Table 2). Six (40%) were refractory to

treatment with non-steroidal aromatase inhibitors

(NSAIs), tamoxifen, or fulvestrant. A few patients had

received mammalian target of rapamycin (mTOR) in-

hibitor treatment (n = 3, 20%) and/or cyclin-dependent

kinase (CDK 4/6) inhibitor treatment (n = 5, 33%). Fi-

nally, the majority of patients’ breast cancer had metas-

tasized to the bone (n = 13, 87%).

Disease-related symptom and treatment-related side-effect

concepts

A total of 50 sign, symptom, and treatment-related

side-effect concepts were elicited spontaneously from

patients during the qualitative interviews. Patients iden-

tified 14 unique concepts that they attributed to be

disease-related signs or symptoms; fatigue and lump in

breast (n = 7 each, 47%) and pain (n = 6, 40%) were the

three most frequently reported. Patients also identified

43 concepts that they attributed to be treatment-related

side effects. The three most frequently reported

treatment-related side effects were hair loss (n = 10, 67%),

fatigue/tiredness (n = 7, 47%), and nausea (n = 6, 40%).

Fatigue/tiredness, general pain, nausea, shortness of

breath, weakness, diarrhea, lymphedema, weight loss, neck

swelling, and cough were identified as both disease- and

treatment-related experiences. Due to some overlap in pa-

tients’ attribution of disease- and treatment-related con-

cepts, analyses were performed to identify the most

frequently reported concepts overall, which included fa-

tigue/tiredness (n = 12, 80%), hair loss (n = 10, 67%), and

general pain and lump in breast (n = 7 each, 47%). The

overall most frequently reported concepts are reported

with exemplary patient quotes in Table 3.

Eleven of the 50 sign, symptom, and treatment-related

side effect concepts were reported by patients as the

“most frequent” (i.e., occurring often) characteristic of

their disease, with general pain reported by the greatest

number of patients as occurring frequently (n = 3, 20%).

The disease-related symptoms or treatment-related side

effects that patients reported to be “most bothersome”

were varied; shortness of breath (n = 3, 20%), followed

by fatigue/tiredness, general pain, and vomiting (n = 2

each, 13%) were mentioned as “most bothersome” by

more than one patient each. All of the “most frequent”

concepts were also reported by patients as the most

bothersome, with the exception of vomiting (Note: The

“vomiting” concept is not included in Table 3, as it was

reported by fewer than 20% of patients).

Impact concepts

The majority of the 36 total impact concepts reported

by patients were related to the impact of HR+/HER2-

advanced breast cancer on patients’ ability to function

physically (n = 26, 72%). Most frequently, patients re-

ported that their condition affected concepts within the

activities of daily living domain (including their ability to

do housework [n = 11, 73%] and ability to cook [n = 8,

53%]) and the general physical functioning domain (abil-

ity to walk [n = 11, 73%]) (Table 4). Patients spontan-

eously reported on other types of impacts aside from

physical functioning, which were noted during analysis.

For instance, more than a quarter of subjects described

the impact their condition had on the domains of leisure

activities (e.g., bowling) (n = 10, 67%), relationships (e.g.,

ability to maintain relationships) (n = 7, 47%), work

(e.g., having to transition from full-time to part-time

work) (n = 4, 27%), and sleep (e.g., difficulty sleeping

due to pain or discomfort) (n = 4, 27%) (Additional

file: 1 Table S3).

The 50 sign, symptom, and side effect concepts and 36

impact concepts reported by subjects during the concept

elicitation portion of the interviews were organized into

a patient-based conceptual model (Fig. 1).

Saturation

Of the 50 sign, symptom, and treatment-related

side-effect concepts that were elicited spontaneously

from subjects during the qualitative interviews, 48 (96%)

were elicited in the first 75% of interviews. A total of 26
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physical function impacts were elicited from subjects, 23

(88%) of which were elicited in the first 75% of inter-

views. Based on these saturation results, it was deter-

mined that an adequate number of interviews had been

conducted.

Interviews with experienced oncologists

Five experienced oncologists specializing in breast can-

cer participated in the expert interviews. Oncologists de-

scribed 26 disease-related signs and symptoms relevant

to patients with HR+/HER2- advanced breast cancer; the

most frequently reported were fatigue and pain (n = 5

each, 100%), followed by neurologic symptoms (confu-

sion, dizziness, dysarthria, headaches, seizures, trouble

walking, vision disturbances, etc.) and shortness of

breath (n = 4 each, 80%). In relation to treatment-related

side effects, a total of 37 concepts were identified; the

most frequently reported were fatigue (n = 5, 100%), hot

flashes (n = 5, 100%), arthralgia (n = 4, 80%), hair loss (n =

4, 80%), mouth sores (n = 4, 80%), neuropathy (n = 4,

80%), and vaginal dryness (n = 4, 80%). Oncologists re-

ported that both disease-related symptoms and

treatment-related side effects can lead to a variety of im-

pacts on patients, most notably physical functioning, and

specifically the ability to work (n = 5, 100%), ability to walk

(n = 3, 60%), and decreased motor function (n = 3, 60%).

The impact on social functioning/relationships was also

frequently discussed, such as the ability to engage with

family and friends (n = 5, 100%) (Table 5).

Overall results

A concept tracking matrix was developed to evaluate the

extent to which patients’ most frequently reported HR

Table 1 Patient interviews: Demographic and health

information (self-reported)a

Total (N = 15) n (%)b

Age (years)

Range 45.3–87.6

Mean (standard deviation) 66.0 (12.4)

Gender

Female 15 (100.0%)

Ethnicity

No, not Spanish/Hispanic/Latino 14 (93.3%)

Yes, Mexican/Mexican American, Chicano 1 (6.7%)

Race

Black or African American 6 (40.0%)

White/Caucasian 8 (53.3%)

Other 1 (6.7%)

Education

High school diploma (or GED) or less 0 (0.0%)

Some college or certificate program 7 (46.7%)

College or university degree (two- or four-year) 5 (33.3%)

Graduate degree 1 (6.7%)

Other 2 (13.3%)

Living status

Living with family or friends 13 (86.7%)

Living alone 2 (13.3%)

Annual household income

Under $25,000 1 (6.7%)

$25,000 to $49,999 6 (40.0%)

$50,000 to $74,999 3 (20.0%)

$75,000 to $99,999 1 (6.7%)

$100,000 and over 1 (6.7%)

Prefer not to answer 3 (20.0%)

Work statusc

Working full-time 4 (26.7%)

Working part-time 2 (13.3%)

Homemaker 1 (6.7%)

Retired 7 (46.7%)

Unemployed 1 (6.7%)

On disability 1 (6.7%)

Health in general

Excellent 0 (0.0%)

Very good 0 (0.0%)

Good 8 (53.3%)

Fair 5 (33.3%)

Poor 2 (13.3%)

Other health conditionsc

Heart disease 1 (6.7%)

Table 1 Patient interviews: Demographic and health

information (self-reported)a (Continued)

Total (N = 15) n (%)b

High blood pressure 8 (53.3%)

High cholesterol 2 (13.3%)

Pain 6 (40.0%)

Muscle pain 4 (26.7%)

Neuropathic pain 2 (13.3%)

Other pain 1 (6.7%)

Diabetes 2 (13.3%)

Type 2 2 (13.3%)

Thyroid disease 1 (6.7%)

Depression/anxiety 6 (40.0%)

None 2 (13.3%)

Other 4 (26.7%)

aInformation self-reported by subject on the Demographic and Health

Information Form
bUnless other statistic indicated
cResponses are not mutually exclusive
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+/HER2- advanced breast cancer-related concepts were

also endorsed by experienced oncologists (Table 6). In

summary, all of the sign, symptom, and side effect con-

cepts frequently reported by patients were also reported

by the oncologists: fatigue/tiredness, hair loss, general

pain, lump in breast, nausea, shortness of breath, and

weakness. Additionally, fatigue/tiredness, general pain,

nausea, and shortness of breath were identified as both

disease- and treatment-related by patients and oncolo-

gists. Hair loss was reported by both sources as a

treatment-related side effect only. Oncologists defined

“weakness” as specifically a disease-related symptom,

whereas the patients attributed weakness to both the dis-

ease and its treatment (Table 7). Of the three physical

functioning impacts most frequently reported by patients,

two were supported by the oncologists: ability to walk and

ability to do housework. The third impact, patients’ ability

to cook, was reported by approximately half of the pa-

tients (53.3%), but was not reported by the oncologists.

Discussion

The intent of the present research was to identify the

important and relevant disease-related symptoms,

treatment-related side effects, and physical functioning

impacts from the perspective of patients with HR

+/HER2- advanced breast cancer, supported by the per-

spective of experienced oncologists. The present study

suggests, similar to other research [7–9], that pain and

fatigue were the most relevant symptoms. Further, these

symptoms affect important areas of functioning [7]. The

importance of fatigue specifically is consistent with find-

ings in general advanced cancer populations. In a study

by Butt et al. (2008) of symptoms in advanced cancer pa-

tients who had received chemotherapy for advanced

bladder, brain, breast, colorectal, head and neck, hepato-

biliary/pancreatic, kidney, lung, ovarian, or prostate can-

cer or lymphoma (N = 534), patients reported fatigue as

either the first or second most important symptom or

concern to monitor [19]. Garcia et al. also found fatigue

Table 2 Patient interviews: Clinician-reported patient health informationa

Total (N = 15) n (%)b

Menopausal status

Pre-menopausal 3 (20.0%)

Not on gonadotropin-releasing hormone (GnRH) agonist treatment 3 (100.0%)c

Post-menopausal 12 (80.0%)

Mammalian target of rapamycin (mTOR) inhibitor treatment

Yes 3 (20.0%)

No 12 (80.0%)

Recurrent or progressive disease refractory to non-steroidal aromatase inhibitor (NSAI), tamoxifen, or fulvestrant

Yes 6 (40.0%)

No 9 (60.0%)

Eastern Cooperative Oncology Group score

0 1 (6.7%)

1 11 (73.3%)

2 3 (20.0%)

Cyclin-dependent kinase (CDK4/6) inhibitor treatment

Yes 5 (33.3%)

No 10 (66.7%)

Metastatic sited

Bone 13 (86.7%)

Lung 2 (13.3%)

Liver 3 (20.0%)

Lymph node 1 (6.7%)

Skin 1 (6.7%)

aInformation reported by clinician on the Subject Clinical Screener
bUnless other statistic indicated
cThis characteristic was only reported by the clinician for subjects who were pre-menopausal at diagnosis. The clinician for one subject reported menopausal

status at the time of the study (post-menopausal); however, it was determined that treatment caused the subject to begin menopause. Thus, the subject is

characterized as pre-menopausal. Data for this subject regarding treatment with a GnRH agonist were not provided
dResponses are not mutually exclusive
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Table 3 Patient-reported HR+/HER2- advanced breast cancer disease-and treatment-related concepts reported by ≥33.3% of

patients (frequencies and descriptions)

Concept Concept descriptiona Frequency of
patient reportb

N = 15 n (%)

Most bothersome
to patientc

N = 15 n (%)

Most frequent
to patientd

N = 15 n (%)

Attributed to disease
or treatment by patiente

N = 15 n (%)

Fatigue/tiredness “Um, now there are days when you’re really tired or you
wake up and you feel weak. But it’s not every day.
It’s just some days that you’re, you’re tired and
you’re weak.” (01–01-F-79)

12 (80.0%) 2 (13.3%) 1 (6.7%) Disease-related:
7 (46.7%)
Treatment-related:
7 (46.7%)
Unable to attribute:
0 (0.0%)

Hair loss “I lost all of my hair. See, it’s coming back up there. I’m still
losing it. … And my hair came back totally different. It used
to be red. … You know, and now it’s like dark. Q: Uh-huh. A:
You know, and kind of curly, and it was never curly, and so
it came back totally different.” (01–07-F-45)

10 (66.7%) 1 (6.7%) 1 (6.7%) Disease-related: 0
(0.0%)
Treatment-related:
10 (66.7%)
Unable to attribute:
0 (0.0%)

General pain “I say bad, you know, just – well the only thing that really,
really hurt me a lot was my legs. My legs were just – it,
it felt to where I could barely walk sometimes. …
Towards the end of the treatment it would get a little better.
But even after the treatment stopped, um, the pain in my
legs were so bad I had to end up going back to the doctor
to see maybe it was something

else.” (01–02-F-70)

7 (46.7%) 2 (13.3%) 3 (20.0%) Disease-related: 4
(26.7%)
Treatment-related: 4
(26.7%)
Unable to attribute: 1
(6.7%)

Lump in breast “I found the lump myself and, um, putting on my deodorant
and I saw an inversion in my breast and I knew that was a
sign of breast cancer. … the first one I felt was like hard as a
rock. … I could see them. They were out. They weren’t in,
you know, where you could just feel it. They were out.
They were popping out.” (01–10-F-68)

7 (46.7%) 0 (0.0%) 0 (0.0%) Disease-related: 7
(46.7%)
Treatment-related: 0
(0.0%)
Unable to attribute: 0
(0.0%)

Nausea “Um, with the chemo I was nauseated, um, a lot. I didn’t want
to eat because of the, um, smells of the food. And it just was
hard to keep down. … It just feels like I, I have to, um, throw
up. But it’s just, um, put like this – I don’t know. Like this –
you know how when you, um, you smell some food that
don’t smell good to your taste and it be like, ugh, and
sometimes it makes your stomach quiver. That’s how the
nausea makes my stomach feel. And it feels like I want to
throw up, but it’s like it’s just stuck right in my throat, in my
chest area.” (01–07-F-45)

6 (40.0%) 0 (0.0%) 2 (13.3%) Disease-related: 1 (6.7%)
Treatment-related: 6
(40.0%)
Unable to attribute: 0
(0.0%)

Shortness
of breath

“You know, because I did have shortness of breath, but that
was with the drip chemo. … Because I would get to where I
couldn’t talk, you know, and it would like it would be hard to
breathe, and I’d have to stop, you know, and get – you’re making
me experience all this stuff again. … Ah, but you
know, it was like I couldn’t breathe, and then I would have to
stop and then, you know, catch my breath to be able to talk
again, and it would last about a week, you know.”
(01–05-F-62)

6 (40.0%) 3 (20.0%) 2 (13.3%) Disease-related: 3
(20.0%)
Treatment-related: 2
(13.3%)
Unable to attribute: 0
(0.0%)

Weakness “But then, you know, you get up and then you have to sit
back down. … don’t know what happened because I had
done chemo like two months and then I just felt weak all
over. I don’t know what happened, but, uh, they had put me
in a wheelchair because I was never in a wheelchair before. I
couldn’t sit up. I remember leaning over in the chair. I, I was
dying. I was out. I couldn’t sit up. I couldn’t use my cell
phone to call my family. I was just weak and tired.”
(03–01-F-70)

5 (33.3%) 1 (6.7%) 1 (6.7%) Disease-related: 1 (6.7%)
Treatment-related: 4
(26.7%)
Unable to attribute: 1
(6.7%)

aConcept descriptions are based on aggregated quotes from the total sample
bFrequency is presented as the total count for each concept reported at least once by at least one-third of patients; all signs, symptoms, and side effects
were spontaneously reported by the patient without prior mention by the interviewer. The following concepts were reported by fewer than one-third of
patients: diarrhea, lymphedema, neuropathy, skin burn, altered taste, constipation, feeling unwell, injection site reaction, joint pain, loss of appetite,
vomiting, bone pain, dizziness, headache, hot flashes, indent in breast, memory loss, mouth sores, nail issues, neck swelling, stiffness, stomach pain, acid
reflux, allergic reaction, bleeding, bloating, breast size decrease, chemotherapy brain, cough, flu-like symptoms, lung fluid build-up, flushing, gout, itching,
lack of balance, lymph node inflammation, runny nose, skin peeling, sore throat, vaginal bleeding, weight gain (Additional file: 2 Table S1)
cFrequency is presented as the total count for each concept reported as most bothersome by the patients
dFrequency is presented as the total count for each concept reported as most frequent by the patients
eFrequency is presented as the total count for each concept reported as disease-related, treatment-related, and/or unsure attribution; frequency counts for
concept attribution are not mutually exclusive
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to be the most important symptom experienced by ad-

vanced breast cancer patients [7]. Similarly, in Siefert’s

2010 study of outpatient chemotherapy patients (breast,

colorectal, lung, and lymphoma; N = 70), fatigue was the

most commonly reported symptom and most important

to patients [20].

The present study also found that patients attributed

many concepts to both the condition and its treatment,

and in some cases, patients were unable to attribute a par-

ticular concept specifically to their disease or its treat-

ment. The challenges of distinguishing between disease-

and treatment-related symptoms were not unique to the

Table 4 Patient-reported HR+/HER2- advanced breast cancer physical function impact concept frequencies and descriptions

reported by > 33.3% of patients

Concept Concept descriptiona Frequency of
patient reports
N = 15 n (%)b

Associated sign, symptom,
or treatment-related side
effect N = 15 n(%)c

Instrumental activities of daily living (ADLs)

Ability to do
housework

“I don’t want to do nothing. Eat, cook, clean, nothing. I’m just that tired and I’ll go
right to sleep. And my significant other, he be like, You can’t be that tired.
Because he’s accustomed to us being active. … Or like if I’m doing stuff around
the house like I might – say today I got up and I was off. I might say, oh I’m going
to mop, mop up the house today. I haven’t mopped in a couple of days. And I might
start mopping, but I might just done one little area and I’m feeling like exhausted.
Now I don’t want to mop anymore. So sometimes I have to sit down and take a
rest and then finish up or sometimes I just get so aggravated with just being tired
and can’t finish and just go ahead and finish up.” (01–02-F-70)

11 (73.3%) Fatigue/tiredness
6 (40.0%)

Lymphedema
2 (13.3%)

Shortness of breath
2 (13.3%)

General pain
1 (6.7%)

Joint pain
1 (6.7%)

Memory loss
1 (6.7%)

Ability
to cook

“When I’m cooking with the hands, I can’t turn, um, can openers and stuff like that,
um-hum, manual can openers. That it causes me to cook less. Uh, I had a catering
business at one time. So I know that I’m a very good cook but now, in the kitchen,
that’s tiresome.” (01–03-F-62)

8 (53.3%) Fatigue/tiredness
5 (33.3%)

Neuropathy
1 (6.7%)

Weakness
1 (6.7%)

Ability
to shop

“And my rest of my family was helping with the other things, you know,
going to the store and so forth. But like I said, it was really, really a weak,
weak time in my life.” (01–02-F-70)

6 (40.0%) Fatigue/tiredness
3 (20.0%)

Shortness of breath
2 (13.3%)

Weakness
1 (6.7%)

General physical functioning

Ability to walk “I mean there are days I might have done – I might have walked a long distance.
I don’t do that anymore. I walk a shorter distance. But as far as like my habits
like gardening and planting flowers and going to the shopping center,
it doesn’t – it hasn’t affected me. … After chemo and radiation, you
become tireder quicker. So you don’t want to walk long distances unless you’re
with someone. Even if you’re with someone you don’t want to walk long
distances because you become tireder quicker.” (01–04-F-67)

11 (73.3%) Fatigue/tiredness
5 (33.3%)

Shortness of breath
4 (26.7%)

Neuropathy
3 (20.0%)

Weakness
2 (13.3%)

Gout
1 (6.7%)

Feeling unwell
1 (6.7%)

aConcept descriptions are based on aggregated quotes from the total sample
bFrequency is presented as the total count for each concept reported at least once by at least one third of patients; all impacts were spontaneously reported by

the patient without prior mention by the interviewer. The following physical functioning impact concepts were reported by less than one-third of patients:

toileting, bathing, ability to drive, ability to lift, ability to climb stairs, ability to exercise, ability to lie down, ability to sit, ability to stand, fine motor skills, ability to

bend, ability to get in and out of car, ability to move at normal pace, ability to stand from seated position, dancing, gardening, bowling, crocheting/knitting,

ability to care for pets, ability to play pool, lack of interest in hobbies, and ability to sleep (Additional file: 3 Table S2)
cFrequency is presented as the total count for each concept associated with a disease-related sign or symptom and/or treatment-related side effect
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current study or to breast cancer. Indeed, prior research

by Cleeland et al. (2010) has noted that cancer-related dis-

ease and treatment symptoms do not occur in isolation,

but instead occur simultaneously, and that this should be

taken into consideration when trying to measure the pa-

tient experience [21]. Rosenberg and colleagues (2012)

conducted a study that aimed to describe symptom bur-

den and symptom attribution patterns in a large sample of

breast cancer survivors taking endocrine therapy [22].

They found that more than half of women (53%) misat-

tributed at least one symptom to their endocrine therapy.

The results of the current research were combined

into a concept tracking matrix (Table 6), which demon-

strates the extent to which patients’ most frequently

reported disease-experience concepts overlapped with

those from the experienced oncologists. The value of

this table is that these results may help to guide future

PRO instrument development for this specific patient

population. While FDA PRO guidance places primacy

on the patient perspective [3], understanding and evalu-

ating the commonalities in report across the two data

sources provides additional insight into which concepts

may be the most important and relevant for future

measurement.

Limitations of this study include several challenges in

generalizing findings to the wider advanced breast can-

cer population. Although saturation was determined to

have been achieved for symptoms/side effects,

Fig. 1 Patient-centric conceptual model of HR+/HER2- advanced breast cancer.

Concepts that are shown in bold were reported by subjects patients to be related to both the disease and its treatment. Disease-related,

treatment-related, and unknown cause concepts are ordered by frequency with which subjects patients reported concept attribution.*The

following treatment-related side effects were reported by one subject patient each: acid reflux, allergic reaction, bleeding, bloating, breast size

decrease, chemotherapy brain, cough, flu-like symptoms, flushing, gout, itching, lack of balance, neck swelling, runny nose, skin peeling, sore

throat, stiffness, stomach pain, weight gain, weight loss
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suggesting that these concepts are the key features of

the HR+/HER2- advanced breast cancer experience,

there is a possibility that because of the specific breast

cancer subtype and treatments received, these results

may not be generalizable to the wider advanced breast

cancer population. Treatment-related concepts may vary

based on treatment regimen, dose, sequence, and

schedule [6]. Furthermore, it is not known the extent

to which molecular subtype or solid tumor type affect

the experience of disease-related symptoms. For

example, it is not clearly understood whether HR-/

HER2+ status or tumor location distinguish one

patient population from another. However, a greater

understanding of these differences and similarities will

allow researchers to more confidently draw conclu-

sions about generalizability.

Another potential limitation of the current study was

the sole focus on physical functioning-type impacts dur-

ing the patient interviews. Although other types of im-

pacts were spontaneously elicited and reported in the

findings, these were not explored in as much depth,

given time limitations and the focus of this study. The

focus on physical functioning was driven from a PRO

measurement perspective; previous literature indicated

that it is a core contributor to patient HRQoL, and less

susceptible to confounding sources other than the dis-

ease or its treatment [6], thus taking precedence over

other impacts in terms of measuring drug efficacy.

Documenting and describing the relevant sign, symp-

toms, and impacts from the patient perspective contrib-

utes to a deeper understanding of the specific patient

experience of HR+/HER2- advanced breast cancer and

Table 5 Oncologist-reported HR+/HER2- advanced breast cancer concepts (N = 5)

Concept Disease symptom oncologist report n (%) Treatment side effect oncologist report n (%)

Fatigue 5 (100.0%) 5 (100.0%)

Pain 5 (100.0%) 2 (40.0%)

Shortness of breath 4 (80.0%) 1 (20.0%)

Nausea/vomiting 4 (80.0%) 1 (20.0%)

Neurologic symptoms 4 (80.0%) –

Weakness 3 (60.0%) –

Loss of appetite 2 (40.0%) 3 (60.0%)

Hot flashes – 5 (100.0%)

Arthralgia Also referred to as joint pain – 4 (80.0%)

Mouth sores – 4 (80.0%)

Neuropathy – 4 (80.0%)

Vaginal dryness – 4 (80.0%)

Diarrhea – 3 (60.0%)

Table 6 Concept tracking matrix: Concepts reported by patients and experienced oncologists

Conceptsa Reported by patients N = 15 n (%) Reported by oncologists

Signs, symptoms, and side effects

Fatigue/tiredness 12 (80.0%) ✓

Hair loss 10 (66.7%) ✓

General pain 7 (46.7%) ✓

Lump in breast 7 (46.7%) ✓

Nausea 6 (40.0%) ✓

Shortness of breath 6 (40.0%) ✓

Weakness 5 (33.3%) ✓

Physical functioning impacts

Ability to walk 11 (73.3%) ✓

Ability to do housework 11 (73.3%) ✓

Ability to cook 8 (53.3%)

Ability to shop 6 (40.0%) ✓

aAll concepts were reported by at least 33.3% of patients during the concept elicitation portion of interviews
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can provide avenues to identify and target the measure-

ment of treatment outcomes. Recent emphasis on PROs

from the FDA, particularly in oncology [4, 5], highlights

the continued need to encourage and affirm the patient

voice in drug development. Future research is necessary

to both confirm the findings of this study and assess

their applicability to the general advanced breast cancer

population.

Conclusions
Results of qualitative interviews with patients, supported

by interviews with experienced oncologists, indicate that

individuals with HR+/HER2- advanced breast cancer ex-

perience a myriad of concepts related to both disease and

treatment, with fatigue/tiredness, hair loss, general pain,

and lump in breast reported most frequently and short-

ness of breath, fatigue/tiredness, general pain, and vomit-

ing reported as the most bothersome. Further, the results

of the concept elicitation activities described herein indi-

cate that HR+/HER2- advanced breast cancer affects indi-

viduals’ ability to function physically, such as walking,

ability to do housework, and ability to cook, as well as

impacting other areas of their lives (due to physical limita-

tions or other attributes of their condition), such as family,

social life, work, and emotional well-being.
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