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ABSTRACT
Objective: To understand current treatment patterns and health care resource utilization (HRU) of
women with locally advanced or metastatic breast cancer (advanced breast cancer; ABC) in Korea over-
all and within patients who had progressed with prior endocrine therapy (as first-line treatment for
metastatic disease) and patients with no prior systemic treatment (for advanced disease).
Methods: A chart review was conducted in 109 patients (women � 18 years old with HRþ/HER2- ABC
diagnosed between 2015 and 2017) from 11 hospitals. Anonymized data on patient characteristics,
treatment patterns and HRU was abstracted.
Results: Mean (range) age of all patients was 57.5 (40–81) years. Overall, the most common first-,
second- and third-line systemic therapy after diagnosis of ABC were letrozole ±palbociclib (51%),
endocrine therapy (ET)±everolimus (42%) or chemotherapy (ChT) (39%), and ChT (68%), respectively.
In patients progressed with ET (n¼ 33) and those with no prior systemic treatment (n¼ 52), the most
common first-line treatments were letrozole (82%) and letrozoleþpalbociclib (42%), respectively. The
percentage of patients with at least one grade 3 or higher adverse event during first-line therapy was
93.1% vs 39.2% in patients on a ChT based regimen (N¼ 29) vs. ET (N¼ 74). Overall, oncologist visits,
at an annual rate of 9.27 (95% CI: 8.87, 9.69) visits per month, and hospitalizations, with an annual
rate of 0.44 (95% CI: 0.36, 0.54), and mean (SD) length of stay of 14.3 (10.32) days, were the key drivers
of HRU.
Conclusions: These findings on real world HRU reflected clinical guidelines and severity of ABC.
Results can inform future evaluations of new ABC treatments that estimate the health economic
impact of their adoption in Korea.
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Introduction

Cancer is one of the primary public health concerns in South
Korea and it is expected that the burden due to cancer will
continue to grow with the aging population. Cancer
accounts for one in four deaths in Korea (27.9% in 2015) and
more than 200,000 new cases are diagnosed each year. The
number of women in Korea living with breast cancer (preva-
lent cases) was estimated to be 178,395 at the end of 2015
with 19,219 new cases of breast cancer and 17,399 deaths
during the year. The Korean age-standardized incidence of
all newly diagnosed breast cancer in 2015 was estimated to
be 49.2 per 100,000 for women (crude incidence 75.1) and
their five-year relative survival is among the highest in the
developed world at over 90% (92.3% for cases diagnosed in
2011–151. A small proportion of new breast cancer cases are
diagnosed with distant extent of disease (4.6% in 2015), and

five-year relative survival for this group remains relatively
low (38.3%)2.

Breast cancer is a heterogeneous disease. In the United
States (US), hormone receptor-positive (HRþ)/human epider-
mal growth factor receptor-2-negative (HER2-) subtype is the
most common subtype at initial presentation (67.8%), fol-
lowed by HRþ/HER2-overexpressing (HER2þ) (13.3%), triple-
negative (13.1%), and HR-/HER2þ (6.8%)3. In another study,
the distribution of cancer subtypes were shown to vary by
ethnicity, with the lowest proportion of HRþ/HER2- observed
among Korean-Americans (56.0%) compared to White-
Americans (71.6%) and Chinese-Americans (65.9%)3. Among
patients with newly diagnosed breast cancer in Korea in
2015, 74% were estrogen receptor positive (ERþ) and 63%
were progesterone receptor positive (PRþ)3. Recent Korean
National Health Insurance data suggested that 57% of all
breast cancer patients were HRþ3.
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The selection of treatment for locally advanced and meta-
static breast cancer depends on the cancer subtype, meno-
pausal status, prior treatment and extent of the disease.
Systemic treatments such as ET and cytotoxic chemotherapy
remain mainstream treatment options for the management
of advanced HRþ disease. Among international guidelines,
ET is recommended for HRþ/HER2- ABC with or without kin-
ase inhibitors (cyclin-dependent kinase [CDK]: abemaciclib,
palbociclib, ribociclib; mTOR: everolimus)4. These ET include
aromatase inhibitors (AI; non-steroidal: anastrozole, letrozole;
steroidal: exemstane), selective estrogen receptor degraders
(SERDs; fulvestrant) and selective estrogen receptor modula-
tors (SERMs; tamoxifen, toremifene). Specific regimens are
recommended based on receipt of ET in the previous year
and menopausal status. Ovarian suppression (goserelin, leu-
prolide) or ovarian ablation is recommended with ET for pre-
menopausal women who are HRþ. Chemotherapy, generally
as sequential single agents, is recommended for patients
with visceral crisis or following progression or unacceptable
toxicity after first-line ET.

Advances in the understanding of molecular heterogen-
eity and gene expression analysis over the past two decades
have led to development of novel agents targeting patterns
associated with specific cancer subtypes, offering increased
progression-free and/or overall survival. Palbociclib was the
first cyclin-dependent kinase (CDK) 4/6 inhibitor to be
approved as a cancer therapy. The PALOMA-2 study showed
that progression-free survival was longer with palbociclib
plus letrozole than with letrozole alone in the initial treat-
ment of postmenopausal women with HRþ/HER2- ABC5.
Palbociclib, in combination with fulvestrant therapy, was also
showed to prolong progression-free and overall survival in
the PALOMA-3 study6,7.

Abemaciclib, another CDK 4/6 inhibitor has been
approved in the US for the treatment of women with HRþ/
HER2- ABC in combination with an aromatase inhibitor as ini-
tial ET-based therapy; or in combination with fulvestrant in
patients with disease progression following ET; or as mono-
therapy in patients with disease progression following ET
and prior chemotherapy in the metastatic setting.
Abemaciclib has been shown to prolong overall survival (OS)
and progression-free survival (PFS) in women with HRþ/
HER2- locally advanced or metastatic breast cancer who had
progressed with ET (as neoadjuvant or adjuvant therapy or
first-line treatment for metastatic disease; MONARCH-2) and
PFS in women who had not received prior systemic treat-
ment for advanced disease (MONARCH-3)8,9. In a single-arm
phase 2 study (MONARCH-1), abemaciclib monotherapy
showed promising clinical activity (overall response rate of
19.7%) and OS (median OS of 22.3months) in a heavily pre-
treated population who had received prior ET and prior
chemotherapy in the metastatic setting8,10,11.

In addition, ribociclib with letrozole was also shown to
achieve prolonged PFS in the MONALEESA-2 study women
with HRþ/HER2- ABC12. The MONALEESA-7 study of ribociclib
in addition to endocrine therapy (goserelin and either a non-
steroidal aromatase inhibitor or tamoxifen) showed improve-
ment in OS13, while the MONALEESA-3 study demonstrated

improved PFS and OS with ribociclib in combination with
fulvestrant14,15.

The economic burden of cancer in Korea almost doubled
between 2000 and 2010 placing significant financial burden
on government and patients16. Analysis based on claims
data of the National Health Insurance Service in Korea identi-
fied that breast cancer had the highest cost among cancer
types in women with a cost of $1,044 million in 201517.
Specifically in HRþ/HER2- advanced breast cancer, a recent
Korean study estimated per monthly per patient direct med-
ical costs to increase from $870 to $3762 after disease pro-
gression18. The burden of breast cancer in terms of impaired
self-reported health was found to be particularly unfavorable
in advanced or metastatic breast cancer patients among all
breast cancer patients in Korea19.

The aim of this research was to characterize current treat-
ment patterns in ABC and HRU in Korea overall and within
patients who had progressed with ET and patients with no
prior systemic treatment. Understanding treatment patterns
and related outcomes such as PFS and adverse event (AE)
burden can, in turn, inform future health evaluations of new
ABC treatments that estimate the cost-effectiveness or
budgetary impact of adopting them in Korea.

Methods

Study design

This observational study included a retrospective review of
medical charts to describe treatment patterns and health
care resource utilization (HRU) in patients with locally
advanced or metastatic breast cancer in Korea. The study
data was collected via an online physician survey.

A total of 34 oncologists were recruited from an extensive
list of a large proportion of oncologists who treat ABC in
Korea. Invitations to the oncologists were sent out randomly
until the minimum required sample size was achieved. Each
oncologist reported anonymized data on 3 or 4 patients,
resulting in a sample size of 109. The reasons for specifying
the chart number per oncologists to up to four were to
reduce physician burden, increase geographical representa-
tiveness, and limit cluster effect. Oncologists were asked to
identify eligible patients from those meeting the inclusion/
exclusion criteria, based on a randomly generated month of
birth date to avoid selection bias, and review those patients’
charts to report anonymized patient-level information on
treatments and outcomes. No subject-identifying data were
collected on the forms.

The study was conducted in compliance with the protocol
and the Code of Conduct of the World Association of Opinion
and Marketing Research Professionals (https://www.esomar.org/).
Ethics review was conducted by the New England (US)
Institutional Review Board (IRB) (http://neirb.com/service-inquiry).

Study population

The target population included women � 18 years old with
HRþ/HER2- locally advanced or metastatic breast cancer
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diagnosed between 1 January 2015 and 31 December 2017
(i.e. recurrence or de novo cases of ABC). Exclusion criteria
included patients who have participated in a clinical trial for
ABC, and patients with evidence of other prior or concurrent
malignancy apart from ABC.

Subject groups

This was a non-comparative study; however, two sub-groups
of patients were examined in a post-hoc analysis in addition
to the total subject population.

Specifically, the patient group “progressed with ET” in the
chart review included patients who were pre- or postmeno-
pausal; had disease progression while receiving endocrine
monotherapy (excluding fulvestrant) as first-line therapy post
ABC diagnosis; an Eastern Cooperative Oncology Group
(ECOG) Performance Status of 0 or 1; not received more than
one ET; not received any prior chemotherapy for ABC; not
received prior treatment with everolimus, or CDK 4 and 6
inhibitors; and no evidence or history of Central Nervous
System (CNS) metastasis.

The patient group “no prior systemic treatment” in the
chart review included subjects who: were postmenopausal; at
the time of data abstraction, had not had disease progression
while receiving endocrine monotherapy as first-line therapy
post ABC diagnosis; had an ECOG of 0 or 1; had not received
prior treatment with fulvestrant, everolimus, or CDK 4 and 6
inhibitors; and had no evidence or history of CNS metastasis.

Time periods

The index event was the diagnosis of ABC, which could be a
de novo case or recurring disease. Adult women with HRþ/
HER2- ABC diagnosed between 1 January 2015 and 31
December 2017 were eligible for the study. Information prior
to the index event (pre-period) were from the date of initial
diagnosis of breast cancer. The observation period for each
patient was from index date until date of data collection,
December 2018, or death, whichever occurred earlier. Thus,
patients were potentially observed for between 1 and
4 years, depending on their index date.

Data collected

The online data abstraction form was completed by the
physicians based on a review of their medical charts. The
data abstraction form included questions on physician char-
acteristics, patient demographic characteristics, disease his-
tory, number and location of metastases at diagnosis of ABC,
line of cancer directed systemic treatments (determined by
the physician), reasons for treatment discontinuation, HRU
and pre-specified grade 3 or higher AEs occurring during
cancer directed systemic therapy.

Systemic treatments included ET; chemotherapy; CDK
inhibitors; mammalian target of rapamycin (mTOR) inhibitors;
and ovarian suppression. Radiation therapy and surgery were
also collected. The HRU collected included health care pro-
fessional office visits, diagnostic and disease monitoring

tests, blood transfusions, supportive care treatments, and
hospitalizations. The pre-specified grade 3 or higher AEs
included: alanine aminotransferase increased, anemia, spar-
tate aminotransferase increased, asthenia/fatigue, diarrhea,
dyspnea, gamma-glutamyl transferase increase, hypergly-
cemia, hypertension, infection, leukopenia, lymphopenia,
nausea, neutropenia, and stomatitis.

Analytic methods

Descriptive statistics were used to characterize the study
population and treatment patterns overall and within
patients who had progressed with prior ET and patients with
no prior systemic treatment. Systemic cancer-directed treat-
ment lines were determined by the physician. The percent-
age of patients who had a pre-specified grade 3 or higher
AE during first-line therapy was assessed. Annual rates and
95% confidence intervals for HRU were evaluated using
Poisson models, which included an offset of patient observa-
tion time, to adjust for the variable patient follow-up time.
Progression free survival from the commencement of first
and second line therapy was assessed using Kaplan-Meier
methods. Date of progression was defined as the earliest of:
end of treatment if reason for discontinuation was progres-
sive disease; death; and start of the next line of therapy.
Patients not known to have progressed, were censored at
their last contact date (e.g. last visit to the clinic).

Descriptive summary statistics for continuous variables
included the number of subjects (n), mean, standard devi-
ation (SD), median, interquartile range (IQR) and range.
Descriptive summary statistics for categorical variables
included frequency counts and percentages [n (%)]. No data
imputation was undertaken.

Results

Physician and patient characteristics

All 34 physicians were medical oncologists based in Seoul,
with 24 (71%) working in a tertiary hospital setting. The
mean (SD) time physicians had been practicing in ABC was
11.6 years (3.64 years), and they reported treating a median
(IQR) of 25 (20–30) patients with ABC per month.

The mean (SD) age of the 109 patients was 57.5 (9.39)
years and ranged from 40 to 81 years. The majority of
patients (94%) were not employed. A total of 33 patients
met the subgroup criteria of having had progressed with
prior ET and 52 patients met the subgroup criteria of having
no prior systemic treatment. The mean number of metastatic
sites was 1.8 overall, at the time of diagnosis of locally
advanced or metastatic breast cancer; 1.4 and 1.6 within the
patient group who progressed with ET and who had no prior
systemic treatment, respectively (Table 1).

ABC treatment patterns

Patients use a variety of anti-cancer treatments since diagno-
sis of ABC including ET (N¼ 88 [81%]), chemotherapy (N¼ 49
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[45%]), CDK 4 and 6 inhibitors and mTOR inhibitors, e.g.
everolimus, palbociclib (N¼ 33 [30%]), ovarian suppression
(N¼ 17 [16%]), as well as radiation (N¼ 11 [10%]) and sur-
gery (N¼ 1 [1%]). Since ABC diagnosis (N¼ 47 [43%]),
patients had two lines of systemic therapy regimens only;
(N¼ 37 [34%]) had one line only; (N¼ 12 [11%]) had five or
more lines; (N¼ 9 [8%]) had three lines only; and (N¼ 4 [4%])
had four lines only of systemic therapy regimens since diag-
nosis of ABC. The number of unique regimens in first-line
treatment was 25 in the overall study population. The study
population had 21 unique second-line regimens and 12
unique third-line regimens, respectively.

Overall, the most common first-, second- and third-line
systemic therapy after diagnosis of ABC were letrozo-
le ± palbociclib (N¼ 56 [51%]), endocrine thera-
py ± everolimus (N¼ 30 [42%]) or ChT (N¼ 28 [39%]), and
ChT (N¼ 17 [68%]), respectively (Table 2). In patients who
progressed with ET and received treatment (N¼ 33 first-line,
N¼ 30 s-line), the most common respective first-and second-
line treatments were letrozole (N¼ 27 [82%]), and exemesta-
neþ everolimus (N¼ 9 [30%]). In patients with no prior

systemic treatment and received treatment (N¼ 52 first-line,
N¼ 20 s-line), the most common respective first-and second-
line treatments were letrozoleþpalbociclib (N¼ 22 [42%]),
and endocrine therapy (N¼ 9 [45%]) or ChT (N¼ 8 [40%]).

Overall, the main reason for discontinuation from first-line
systemic therapy was disease progression (N¼ 65 [60%]),
with 31 (28%) patient having ongoing first-line therapy at
the end of the observation period. Similar distributions were
observed for second and third-line therapy.

Adverse events

Overall, the percentage of patients with at least one of the
selected grade 3 or higher adverse event during first-line
therapy was higher in patients on a chemotherapy based
regimen (27 of 29 [93%]) compared to an endocrine based
therapy (27 of 74 [39%]).

The most commonly reported severe (grade 3 or higher)
adverse events during first-line were asthenia/fatigue (N¼ 19
[66%]), neutropenia (N¼ 11 [38%]), leukopenia (N¼ 10
[34%]), and febrile neutropenia (N¼ 9 [31%]), for patients on

Table 1. Patient characteristics.
Characteristics Total

(N¼ 109)
Patients progressed with

ET (N¼ 33)
Patients with no prior

systemic treatment (N¼ 52)
Other patients

(N¼ 24)

Age (years)a

Mean (SD) 57.5 (9.39) 60.5 (10.26) 58.4 (5.80) 51.5 (11.88)
Range 40–81 41–77 41–72 40–81

Alive at time of data abstraction, n (%) 109 (100.0%) 33 (100.0%) 52 (100.0%) 24 (100.0%)
Not employed (student, retired, other) 96 (94.1%) 32 (97.0%) 45 (100.0%) 19 (79.2%)
Comorbidities,b,c n (%)
Hypertension 52 (47.7%) 22 (66.7%) 25 (48.1%) 5 (20.8%)
Arthritis 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Thyroid problem 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Hyperlipidemia 21 (19.3%) 7 (21.2%) 9 (17.3%) 5 (20.8%)
Hypercholesterolemia 7 (6.4%) 3 (9.1%) 4 (7.7%) 0 (0.0%)
Diabetes 16 (14.7%) 5 (15.2%) 11 (21.2%) 0 (0.0%)
GI disorders or GERD
(gastroesophageal reflux disease)

0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Heart Disease 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Respiratory Disease 5 (4.6%) 0 (0.0%) 0 (0.0%) 5 (20.8%)
Depression 9 (8.3%) 2 (6.1%) 2 (3.8%) 5 (20.8%)
Other 33 (30.3%) 7 (21.2%) 13 (25.0%) 13 (54.2%)

Hormone receptor statusc n (%)
Estrogen receptor positive (ERþ) 109 (100.0%) 33 (100.0%) 52 (100.0%) 24 (100.0%)
Progestrone receptor positive (PRþ) 98 (89.9%) 32 (97.0%) 42 (80.8%) 24 (100.0%)
Both ERþ and PRþ 98 (89.9%) 32 (97.0%) 42 (80.8%) 24 (100.0%)

ECOG score, n (%)
0 27 (24.8%) 7 (21.2%) 19 (36.5%) 1 (4.2%)
1 78 (71.6%) 26 (78.8%) 33 (63.5%) 19 (79.2%)
2þ 4 (3.7%) 0 (0.0%) 0 (0.0%) 4 (16.7%)

Pre- or perimenopause 25 (22.9%) 7 (21.2%) 0 (0.0%) 18 (75.0%)
Number of metastatic sites (number of

organs involved)
Mean (SD) 1.8 (1.05) 1.4 (0.66) 1.6 (0.79) 2.5 (1.56)
Range 1–7 1–3 1–4 1–7

Brain metastasis, n (%) 3 (2.8%) 0 (0.0%) 0 (0.0%) 3 (12.5%)
Bone and bone marrow metastasis,

n (%)
68 (62.4%) 18 (54.5%) 29 (55.8%) 21 (87.5%)

Any visceral disease,c n (%) 42 (38.5%) 8 (24.2%) 23 (44.2%) 11 (45.8%)

Abbreviations. ECOG, Eastern Cooperation Oncology Group; n, number of patients; SD, standard deviation.
Notes: Patients who progressed with ET include patients who had disease progression while receiving endocrine monotherapy as first-line therapy post ABC
diagnosis. Patients with no prior systemic treatment includes postmenopausal women who are not in the patient population who progressed with ET after first-
line therapy. The 24 patients who do not meet the criteria for either “progressed with ET” or “no prior systemic treatment” are included in the “Other patients”
population. Total includes all patients in the study.
aAge is measured as at date of data collection or at death.
bComorbidities were measured as at date ABC diagnosis.
cPercentages may add to more than 100% as patients may be counted in more than one category.
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a chemotherapy based regimen; and leukopenia (N¼ 16
[22%]), and asthenia/fatigue (N¼ 11 [15%]) for patients on an
endocrine based therapy (Figure 1(A,B)).

Health care resource utilization

Overall, HRU included oncologist visits, at an average rate of
9.27 (95%CI: 8.87, 9.69) visits per patient-year, and hospital-
izations, with an annual rate of 0.44 (95%CI: 0.36, 0.54) per
patient-year, and a mean (SD) length of stay of 14.3 (10.32)
days (Table 3). Among the diagnostic and disease monitoring
tests, nearly all patients received at least one; chest X-ray
103 (94.5%), bone scan 106 (97.2%), tumor markers 104
(95.4%), and CT 108 (99.1%), while the majority of patients
also received at least one PET 91 (83.5%), MRI 69 (63.3%),
and ultrasound 65 (57.8%). The most common palliative and
supportive care treatments included antiemetic drugs, pain
medications, antibiotics, bone-modifying agents, and growth
factors (Table 4).

The rates for nearly all HRU categories were higher in
patients taking chemotherapy compared to those taking ET
therapy as first-line therapy post ABC diagnosis. The annual
rates of HRU which were higher within the chemotherapy
compared to the ET group included: ultrasound, chest X-ray,
bone scans, CTs, MRIs, oncologist visits, surgeon visits, pain
or palliative physician, blood transfusions, accident and
emergency visits, and hospitalizations. Of note, the annual
rate of hospitalizations was 1.47 for all patients in the
chemotherapy group compared to 0.04 for all patients in the
ET group, while length of stay per hospitalization was also
longer in the chemotherapy group (15.22 vs. 9.33 days,
respectively).

Progression-free survival

Overall, the median first-line progression-free survival, was
9.2months (95% CI: 6.9, 11.0). Of the 109 patients who com-
menced first-line therapy, i.e. all patients per the study inclu-
sion criteria, 76 (69.7%) were defined as having disease
progression, the remaining 33 (30.3%) patients were cen-
sored. For the 72 patients who commenced second-line ther-
apy, only 25 (34.7%) discontinued treatment, and therefore
the median progression-free survival was not evaluable, as at
least 50% of patients need to have progression in order to
assess median progression-free survival.

Discussion

This study presents a recent overview of current treatment
patterns and HRU observed between 2015 and 2018 in
patients with ABC in the real world setting in Korea. Results
quantified a substantial burden of ABC in terms of treat-
ments and health resources required, including visits and
hospitalizations especially among those patients who
received chemotherapy, which were consistent with the
severity of ABC. Studies on health care resource utilization in
breast cancer in Korea are very limited and, as such, this
chart review fills a gap for such evidence. However, one pre-
vious study on claims data based direct medical costs had a
similar finding in terms of identifying inpatient care as a key
cost driver and quantifying a substantial cost increase
in more severe patients who experienced disease
progression18.

The findings also showed that treatment patterns in real
world practice reflected clinical guidelines published inter-
nationally and in Korea4,16,20,21 in terms of systemic

Table 2. Most common treatments (>10% of patients) after diagnosis of ABC.
Treatment Total Patients progressed

with ET
Patients with no

prior systemic treatment
Other
patients

First-line Therapy, n (%) (N¼ 109) (N¼ 33) (N¼ 52) (N¼ 24)
Letrozole ± Palbociclib 56 (51.4%) 27 (81.8%) 28 (53.8%) 1 (4.2%)
ET monotherapy: Letrozole 34 (31.2%) 27 (81.8%) 6 (11.5%) 1 (4.2%)
ETþ CDK: Letrozoleþ Palbociclib 22 (20.2%) 0 (0.0%) 22 (42.3%) 0 (0.0%)

ChT combinations 25 (22.9%) 0 (0.0%) 9 (17.3%) 16 (66.7%)
CyclophosphamideþDoxorubicin 11 (10.1%) 0 (0.0%) 7 (13.5%) 4 (16.7%)

Second-line Therapy, n (%) (N¼ 72) (N¼ 30) (N¼ 20) (N¼ 22)
ET ± Everolimus 30 (41.6%) 16 (48.5%) 9 (45.0%) 5 (22.7%)
ET monotherapy 18 (25.0%) 7 (23.3%) 8 (40.0%) 3 (13.6%)
ET combination 2 (2.8%) 0 (0.0%) 1 (5.0%) 1 (4.5%)
ETþmTOR: Exemestaneþ Everolimus 10 (13.9%) 9 (30.0%) 0 (0.0%) 1 (4.5%)

ChT 28 (38.9%) 9 (30.0%) 8 (40.0%) 11 (45.8%)
ChT monotherapy: Docetaxel 9 (12.5%) 5 (16.7%) 3 (15.0%) 1 (4.5%)
ChT monotherapy: Other agent 1 (1.4%) 0 (0.0%) 1 (5.0%) 0 (0.0%)
ChT combinations 18 (25.0%) 4 (13.3%) 4 (17.3%) 10 (45.5%)

Ovarian suppression monotherapy 5 (6.9%) 4 (13.3%) 1 (5.0%) 0 (0.0%)
Third-line Therapy, n (%) (N¼ 25) (N¼ 8) (N¼ 4) (N¼ 13)
ChT 17 (68.0%) 7 (87.5%) 3 (75.0%) 7 (53.8%)
ChT monotherapy 11 (44.0%) 6 (75.0%) 2 (50.0%) 3 (23.1%)
ChT Combinations: Docetaxelþ Epirubicin 5 (20.0%) 0 (0.0%) 1 (25.0%) 4 (30.8%)
ChT Combinations: CyclophosphamideþDoxorubicin 1 (4.0%) 1 (12.5%) 0 (0.0%) 0 (0.0%)

ETþOvarian suppression: TamoxifenþGoserelin 5 (20.0%) 0 (0.0%) 0 (0.0%) 5 (38.5%)

Abbreviations. ABC, locally advanced or metastatic breast cancer; CDK, cyclin dependent kinase; ChT, chemotherapy; ET, endocrine therapy; mTOR, mechanistic
target of rapamycin.
Notes: Patients who progressed with ET includes patients who had disease progression while receiving endocrine monotherapy as first line therapy post ABC
diagnosis. Patients with no prior systemic treatment includes postmenopausal women who are not in the patient population who progressed with ET after first-
line therapy. The 24 patients who do not meet the criteria for either “progressed on ET” or “no prior systemic treatment” are included in the “Other patients”
population. Total includes all patients in the study.
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treatments such as ET and chemotherapy options dominat-
ing ABC care with ovarian suppression with ET used in a cer-
tain portion of pre-menopausal patients.

While a diverse and high number of unique regimens were
shown to characterize treatment patterns, there was a clear
difference by line of treatment with letrozole ±palbociclib the

Figure 1. (A) Most common severe adverse events (>10% of patients) during treatment in patients on endocrine based therapy. Notes: Percentages may add to
more than 100% as patients may be counted in more than one category. Abbreviation. SAE, severe adverse event (grade 3 or higher). a)Leukopenia was not neces-
sarily reported separately if neutropenia or febrile neutropenia is also reported. (B) Most common severe adverse events (>10% of patients) during treatment in
patients on chemotherapy based regimen. Notes: Percentages may add to more than 100% as patients may be counted in more than one category. Abbreviation.
SAE, severe adverse event (grade 3 or higher). a)Leukopenia was not necessarily reported separately if neutropenia or febrile neutropenia is also reported.

Table 3. Health care resource utilization after diagnosis of ABC.
Annual Rate (95% CI)a

Total (N¼ 109) ET-based line-1 therapy (N¼ 74) ChT-based line-1 therapy (N¼ 29)

Diagnostic and monitoring tests
Chest X-ray 3.94 (3.68, 4.21) 3.28 (2.99, 3.59) 5.96 (5.36, 6.63)
CT 2.99 (2.76, 3.23) 2.35 (2.11, 2.61) 4.63 (4.11, 5.23)
Tumor markers 2.70 (2.49, 2.93) 2.73 (2.47, 3.02) 2.93 (2.52, 3.41)
Bone scan 2.23 (2.04, 2.44) 2.00 (1.78, 2.25) 3.02 (2.60, 3.50)
Ultrasound 0.99 (0.86, 1.13) 0.77 (0.63, 0.93) 1.74 (1.43, 2.12)
MRI 0.90 (0.78, 1.04) 0.66 (0.54, 0.81) 1.68 (1.38, 2.06)
PET 0.58 (0.49, 0.69) 0.62 (0.51, 0.77) 0.51 (0.35, 0.73)

Office Visits
Oncologist 9.27 (8.87, 9.69) 8.55 (8.08, 9.04) 11.70 (10.85, 12.62)
Surgeon 0.62 (0.52, 0.74) 0.38 (0.29, 0.49) 1.35 (1.08, 1.69)
Other specialist physician 0.38 (0.31, 0.48) 0.36 (0.27, 0.48) 0.54 (0.38, 0.77)

Accident and emergency visits 0.07 (0.04, 0.12) 0.01 (0.00, 0.06) 0.23 (0.13, 0.39)
Hospitalization 0.44 (0.36, 0.54) 0.04 (0.02, 0.09) 1.47 (1.19, 1.83)
Length of stay per hospitalization (days)b

Mean (SD) 14.3 (10.32) 9.3 (3.20) 15.2 (10.97)

Abbreviations. ABC, locally advanced or metastatic breast cancer; ChT, chemotherapy; CI, confidence interval; CT, computed tomography; ET, endocrine therapy;
MRI, magnetic resonance imaging; PET, positron emission tomography; SD, standard deviation.
aRates are reported as per person and per year with the 95%CI estimated from the Poisson model with an offset for patient observation time.
bInformation collected on most recent 5 hospitalizations per person only.
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most common first-line, ET± everolimus combination or
chemotherapy dominating second-line, and chemotherapy
dominating third-line treatments, respectively. However,
chemotherapy use remained high even within first-line
prescribing.

Current treatment patterns suggest an unmet need for
new medications, including for the overall patient population
and sub-groups based on prior treatment (those who had
progressed with prior ET and those with no prior systemic
treatment), that lead to reduction in high rate of chemother-
apy use and frequent severe AEs associated with them. This
unmet need was underlined with a striking finding that the
prevalence of severe adverse (grade 3 or higher) events dur-
ing first-line systemic therapy after ABC diagnosis in real
world setting was reported to be over double in patients
undergoing chemotherapy treatment compared to ET-based
treatments. In addition, HRU was also substantially higher in
patients who received chemotherapy based regimens as
first-line treatment with hospitalization burden found particu-
larly high.

With the very recent introduction and reimbursement
coverage of several medications, treatment patterns may
have or likely to change in the future. Namely, while palboci-
clib obtained regulatory approval in 2016, its reimbursement
for first line prescribing in November 2017 and second line
prescribing in June 2020 may have altered prescribing pat-
terns since the chart review data collection. In addition, ribo-
ciclib and abemaciclib both got approval in 2019 and
reimbursement coverage in 2020.

Some further limitations of this study need to be high-
lighted. The study included physician and patients from
Seoul hospitals only, where breast cancer treatment in Korea
is centered. Therefore, the generalizability of the results to
other regions within or outside Korea may be limited. The
sample size of patients within each of the subgroups was
small and therefore the finding within the subgroups should
be interpreted with caution. In addition, as recent patient
data was collected and the observation period was therefore

limited, overall survival was not possible to report in
this study.

However, there is no particular reason to believe that
these limitations would alter the key overall conclusions of
this study. Future research is warranted on how treatment
patterns and health resource utilization differ in further sub-
groups of ABC patients of particular interest, such as those
with poor prognostic factors, e.g. ECOG > 0, existence of vis-
ceral metastases, and/or endocrine resistance. In addition,
with the emergence of new treatments and updates to clin-
ical guidelines, changes in treatments and HRU should be
monitored over time to assess their impact on health out-
comes and health care budgets in Korea. Furthermore, the
assessment of the impact of new products on the cost-effect-
iveness profile of first and subsequent line treatments in
HRþ/HER2- patients in Korea would be interesting to explore
as similar research has been conducted elsewhere22,23.

Additional research is also warranted on resource utiliza-
tion and costs faced by patients directly. Studies from Korea,
similar to other countries, suggest that “catastrophic health
expenditures” present a substantial problem for households
with members who are severely ill24,25. While costs beyond
health care are important from the patient and the societal
perspective, such data collection would require surveying
patients beyond the limitation of a retrospective
chart review.

Conclusion

This study fills in a gap of evidence on current treatment
patterns and HRU in patients with ABC in the real world set-
ting in Korea. Results highlight a substantial unmet need for
new medications that lead to reduction in chemotherapy use
and associated AE burden, including for the overall patient
population and sub-groups based prior treatment status,
such as those who had progressed with ET and patients with
no prior systemic treatment. Detailed results can inform
future health economic evaluations of new ABC treatments

Table 4. Palliative and supportive care treatments after diagnosis of ABC.
Treatment Total

(N¼ 109)
Patients progressed with

ET (N¼ 33)
Patients with no prior

systemic treatment (N¼ 52)
Other patients

(N¼ 24)

Patients
Antiemetic drugs, n (%) 56 (51.4%) 14 (42.4%) 21 (40.4%) 21 (87.5%)
Pain medications (opiate
and non-opiate), n (%)

46 (42.2%) 16 (48.5%) 17 (32.7%) 13 (54.2%)

Antibiotics, n (%) 31 (28.4%) 9 (27.3%) 11 (21.2%) 11 (45.8%)
Bone-modifying agents,
n (%)

28 (25.7%) 12 (36.4%) 12 (23.1%) 4 (16.7%)

Growth factors, n (%) 25 (22.9%) 4 (12.1%) 11 (21.2%) 10 (41.7%)
Corticosteroids, n (%) 13 (11.9%) 7 (21.2%) 2 (3.8%) 4 (16.7%)
Antidepressant/anxiolytic
agents, n (%)

12 (11.0%) 0 (0.0%) 4 (7.7%) 8 (33.3%)

Antidiarrheal agents, n (%) 7 (6.4%) 6 (18.2%) 1 (1.9%) 0 (0.0%)
Iron supplements, n (%) 6 (5.5%) 4 (12.1%) 2 (3.8%) 0 (0.0%)
Nutritional supporta, n (%) 5 (4.6%) 0 (0.0%) 1 (1.9%) 4 (16.7%)
Oxygen, n (%) 4 (3.7%) 0 (0.0%) 0 (0.0%) 4 (16.7%)

Notes: Percentages may add to more than 100% as patients may be counted in more than one category.
Patients who progressed with ET includes patients who had disease progression while receiving endocrine monotherapy as first-line therapy post ABC diagnosis.
Patients with no prior systemic treatment includes postmenopausal women who are not in the patient population who progressed with ET after first- line ther-
apy. The 24 patients who do not meet the criteria for either “progressed on ET” or “no prior systemic treatment” are included in the “Other patients” popula-
tion. Total includes all patients in the study.
aNutritional support consisting of interventions, such as enteral nutrition, parenteral nutrition, home artificial nutrition.
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that estimate the cost-effectiveness or budgetary impact of
adopting them in Korea.
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