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Background
• Triple-negative breast cancer (TNBC) is a complex form of breast cancer lacking expression of

estrogen receptors, progesterone receptors, and human epidermal growth factor receptor.
• Approximately 10-15% of breast carcinomas are of the TNBC subtype, and although triple-negative

tumors have good initial response to chemotherapy, disease-free survival is short.1 Patients with
TNBC generally have lower five-year survival than other breast cancers, and relapsed cases have
particularly poor prognosis.1

• There has been little therapeutic progress during past decades, and chemotherapy remains the
standard of care. Recent advances in understanding biological processes in TNBC have revealed
novel targets including poly ADP-ribose polymerase (PARP) and immune checkpoints, and trials of
monotherapy and combination regimens for new treatments are underway.2

• Breast cancer has large quality of life impacts including pain, physical and emotional functioning, and
is estimated to have the highest cost for any single cancer type.3,4 A recent literature review suggests
that while there exists an expanse of literature on burden of disease of breast cancer more broadly,
literature specific to TNBC economic burden is limited.5

• Considering its substantial humanistic and economic burden, and its aggressive and difficult-to-treat
nature, research into humanistic and economic impacts of TNBC is required to inform clinicians,
patients, and payers.

Objective
• To summarize available data related to the humanistic and economic burden of triple-negative breast

cancer (TNBC).

Methods
• A systematic literature review was conducted in established clinical, medical, and economic databases

using a range of Medical Subject Headings (MeSH) terms and key words.
• Databases [MEDLINE®, Embase, EconLit, and National Health Services Economic Evaluation

Database (NHS EED)], were searched for English language publications from 2010 (economic
burden) up to July 2018. Conference abstracts were searched through Embase database and
included American Society of Clinical Oncology (ASCO), European Society for Medical Oncology, and
San Antonio Breast Cancer Symposium published between January 2016 and the end of 2018. The
2018 ASCO conference proceedings were not available through Embase at the time of the search,
and therefore acquired manually by downloading the PDF file containing all abstracts from the
conference web site.

• Inclusion was based on the following PICO criteria:
o Population: adult females with TNBC
o Interventions: any systemic pharmaceutical therapy given in any of:
 First-line or second-line and beyond treatment for metastatic stage (Stage IV)
 Neoadjuvant and adjuvant treatment for early stages (Stage I-III)

o Comparators: any or none
o Outcomes of interest:
 Humanistic outcomes of interest such as health-related quality of life (HRQoL); physical,

emotional and social functioning; fatigue, pain, emotional distress; well-being, or participation in
education, employment, civic engagements, or leisure.

 Economic outcomes of interest such as health resource utilization, cost, burden of illness,
incremental cost-effectiveness and cost-utility.

• Quality of research and reporting was appraised for full publications. Observational burden-of-illness
publications were appraised using the principles of the Grading of Recommendations, Assessment,
Development, and Evaluation (GRADE) approach.

Search Results and Characteristics of Included Studies  
• The search identified 410 publications for humanistic (Figure 1) and 906 publications for the

economic burden (Figure 2) of TNBC. Following title, abstract and full-text screening, 34 publications
were identified for the humanistic and 6 publications for the economic burden, respectively.

• Humanistic burden study characteristics are available in Table 1 for the 11 studies (of 34) that report
patient-reported outcomes (PRO) and/or HRQoL measures for the TNBC population. The remaining
23 studies reported various specific aspects of the humanistic burden of TNBC such as regional or
geographic idiosyncrasies and age-related information, which were not of particular interest to us. Out
of the 11 studies in Table 1, 6 studies reported HRQoL outcomes, with 5 using validated tools of
assessment (European Organization for Research and Treatment of Cancer quality of life
questionnaire QLQ-C30 and QLQ-BR23, Edmonton Symptom Assessment Scale (ESAS), Functional
Assessment of Cancer Therapy -B, and G questionnaires) and one using a phone questionnaire. In
addition, 10 studies reporting PRO (5 of which also reported HRQoL and are mentioned above) used
various tools including self-reports, physician notes, structured interviews, and ad hoc questionnaires.

• Characteristics for the included economic studies are presented in Table 2. Resource use/cost were
reported in 4 US-based studies, while cost-effectiveness of systemic therapies for TNBC was reported
in 1 study from France and 1 study from the UK.

Conclusions
Health-related quality of life is negatively impacted by having TNBC, and humanistic burden is increased
with disease progression as well as with systemic chemotherapy, the only currently recommended
treatment option, which illustrates need for targeted therapies. Economic burden estimates are available
from US administrative data, and being triple-negative as opposed to negative only for HER2 increases
the economic burden.
Overall, the assessment of the humanistic burden in TNBC is difficult due to lack of available data. No
studies provided information out-of-pocket cost to patients and families, productivity losses, and other
indirect costs that are relevant from a societal perspective. This review highlights the need for continuing
research on humanistic and economic burdens of TNBC.
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Figure 1. PRISMA diagram – Humanistic Studies
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Figure 2. PRISMA diagram – Economic Studies
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Author & 
Year

Publication 
type Title HRQoL results 

reported PRO reported

Fietz T (2017) Journal Article Palliative Systemic Therapy and Overall Survival of 1,395 Patients 
with Advanced Breast Cancer - Results from the Prospective 
German TMK Cohort Study.

N/A Pain

Gamucci T 
(2013)

Meeting 
Abstract

Quality of Life (QoL) and Symptoms Evaluation in Metastatic 
Breast Cancer (MBC) Patients (pts) Treated with Eribulin: 
Preliminary Results of a Prospective Observational Study.

ESAS, FACT-B, 
FACT-G

N/A

Goo A (2016) Journal Article Factors Associated with Depression Assessed by the Patient 
Health Questionnaire-2 in Long-Term Cancer Survivors.

N/A Patient questionnaire, 
Fatigue Severity Scale

Hoffmann-La 
Roche (2018)

Other A Study of Bevacizumab with Taxane Therapy in Participants with 
Triple Negative Breast Cancer (BATMAN)

N/A Karnofsky score

Medina J 
(2018)

Meeting 
Abstract

Comparison of QoL According to Treatment Received. First 
Cohort Study in Mexico.

EORTC QLQ-
C30, QLQ-BR23

Body image

Muller V 
(2018)

Meeting 
Abstract

Effectiveness, Safety and Quality of Life Results from the German 
Multicenter AVANTI Study of 1st-line Bevacizumab -Containing 
Therapy in >2000 Patients with Advanced Breast Cancer.

EORTC QLQ-
C30

Fatigue/pain

Parisi M (2018) Journal Article Outcomes Research Examining Treatments, Quality of Life and 
Costs in HER2-Negative and Triple-Negative Metastatic Breast 
Cancer: A Systematic Literature Review.

FACT-B Treatment satisfaction, 
symptom burden

Rief W (2011) Journal Article Long-Term Course of Pain in Breast Cancer Survivors: A 4-Year 
Longitudinal Study.

N/A Pain

Takashima T 
(2016) 

Journal Article Taxanes versus S-1 as the First-Line Chemotherapy for 
Metastatic Breast Cancer (SELECT BC): An Open-Label, Non-
Inferiority, Randomised Phase 3 Trial.

EORTC QLQ-
C30

Fatigue

Watkins (2017) Journal Article Differences in Coping Among African American Women with 
Breast Cancer and Triple-Negative Breast Cancer.

N/A Pain, nausea, vomiting, 
psychological distress

White (2017) Meeting 
Abstract

Payers, Patients, and Physicians Understanding of Quality of Life, 
Functional Status, and their Importance Relative to Survival in 
Triple-Negative Breast Cancer.

Structured phone 
interview

Physical functioning

Table 1. Humanistic burden studies reporting HRQoL and/or PRO

ESAS = Edmonton Symptom Assessment Scale; FACT-B = Functional Assessment of Cancer Therapy-Breast Cancer scale; FACT-G = Functional 
Assessment of Cancer Therapy-General; EORTC = European Organization for Research and Treatment; EORTC QLQ-C30 = EORTC quality of life 
questionnaire C30.

Author 
& Year

Study & 
Publication 
type

Title Population Data source

Country & 
Cost 
perspective / 
source

Currency 
& Year of 
cost

Schwartz 
K (2018)

TNBC BOI

Journal 
Article

Clinical and Economic Burden Associated 
with Stage III to IV Triple-Negative Breast 
Cancer: A SEER-Medicare Historical Cohort 
Study in Elderly Women in the United 
States.

TNBC
Stage III/IV
Age ≥65: 100%

Linked Medicare and 
SEER Registry

US 

Public payer -
Medicare

$US 2013

Baser O 
(2012a)

TNBC BOI

Journal 
Article

Patient Survival and Healthcare Utilization 
Costs after Diagnosis of Triple-Negative 
Breast Cancer in a United States Managed 
Care Cancer Registry.

TNBC
Stage I-IV
Age ≥65: 18%

Linked Impact 
Intelligence Oncology 
Management cancer 
registry and 
administrative claims

US 

Private –
administrative 
claims

$US 2010

Baser O 
(2012b)

TNBC BOI 

Journal 
Article

Burden of Early-Stage Triple-Negative 
Breast Cancer in a US Managed Care Plan. 

TNBC
Stage I-III
Age ≥65: 16%

Linked Impact 
Intelligence Oncology 
Management cancer 
registry and 
administrative claims

US 

Private –
administrative 
claims

$US 2010

Quek R 
(2018)

TNBC BOI

Meeting 
Abstract

Clinical Outcomes, Treatment Patterns and 
Health Resource Utilization among 
Metastatic Breast Cancer Patients with 
Germline BRCA Mutation

HR+/HER2- or 
TNBC
Stages not 
reported
Age ≥18

Flatiron Health 
Database

US 

Private –
administrative 
claims

N/A – no 
costs 
reported

Petitjean
A (2016)

CEA

Meeting 
Abstract

A First Cost-Effectiveness Analysis Based 
on Real Life Clinical Outcomes of 
Bevacizumab+ Paclitaxel Compared to 
Paclitaxel Among French Patients with 
HER2-Metastatic Breast Cancer in First Line 
of Treatment.

HER2-negative 
metastatic BC; 
TNBC subgroup
Stage IV
Age not reported

French health care 
standard unit costs, 
clinical trial resource 
use, literature 

France

French health 
care system 
“collective”

Euros, 
year not 
reported

Wex J 
(2018)

CEA

Meeting 
Abstract

Economic Evaluation of Eribulin in the 
Treatment of Triple Negative Breast Cancer 
in the United Kingdom

TNBC
Locally advanced 
or metastatic
Age not reported

2 RCTs: Eribulin 305 
(NCT00388726) and 
301 (NCT00337103)

UK 

Public payer -
NICE

£UK 2017

Table 2. Economic burden studies

Humanistic and Economic Burden Results
Humanistic burden of TNBC studies showed that:
• HRQoL is negatively impacted by systemic chemotherapy toxicity, which is the only recommended

treatment option for TNBC during the time of this literature review, and illustrates need for targeted
therapy in TNBC.5

• HRQoL is related to disease progression, with increased physical pain, trouble sleeping, decreased
physical and sexual functioning, and acute distress.19

• For metastatic disease manifested in the brain, cognitive function decreased.25

• The humanistic burden can be alleviated by appropriate bio-psycho-social intervention.23

• Higher rates of TNBC have been observed in women who are younger as compared to other types of
breast cancer.16

• Elderly TNBC patients face challenges in accessing treatment. About half of Medicare metastatic
TNBC patients do not receive chemotherapy in the real world, increasing humanistic burden of
untreated disease.24

• Humanistic burden of TNBC is greater in communities and countries with fewer treatment options and
support infrastructure than large US urban centers. The situation is particularly difficult in the
developing world, where the available resources are limited and the expertise in the field is lacking.
One of the countries facing heightened burden of TNBC is India. A systematic review of TNBC rates in
India by Sandhu et al.26 found that the overall prevalence could be as high as 31% (95% confidence
interval, 27% to 35%) as contrasted to the usual 10-20% prevalence found in western countries.

Economic burden of TNBC studies showed that:
• Economic burden of TNBC studies were based on US administrative health data10 or clinical registry

data linked to administrative claims6,7,9 and no studies reported out-of-pocket costs, indirect costs, or
cost of adverse events management.

• For all types of resource use, TNBC patients had significantly higher utilization than patients that were
hormone receptor-positive and negative for human epidermal growth factor receptor 2 (HR-/HER2+).10

• All-cause cost per month for stage IV TNBC ranged from $5,7739 to $11,028 ($US 2013)6 per month.
• From a French health care system perspective, compared with paclitaxel alone, the incremental cost-

effectiveness ratio for bevacizumab + paclitaxel was €66,874/QALY for the TNBC subgroup, which
was higher than for the overall HER2-negative metastatic breast cancer population (€56,721/QALY).8

• Compared with any single agent, chemotherapy, radiotherapy, symptomatic treatment alone, or
capecitabine, eribulin falls within the cost-effectiveness threshold (£50K) for the UK.11

BC = breast cancer; BOI = burden of illness; CEA = cost-effectiveness analysis; HR+ = hormone receptor positive; HER2 = hormone receptor 2; TNBC =
triple negative breast cancer; $US = United States dollars; £UK = British pounds.

Alex Z Fu1,2, Boris Breznen3, Mir Sohail Fazeli3, Marg Hux4, Neela Kumar1,5, Catherine Davis1


	Slide Number 1

