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ABSTRACT

Introduction: Breast cancer is the foremost cause for mortality among women. The non-
communicable disease (NCD) imposes significant economic expenses to communities. Its
economic impact includes both direct and indirect healthcare costs. This scoping review will
map key concepts underpinning the current direct and indirect expenses of breast cancer in
India.

Methods and analysis: This scoping review will follow ‘Arksey and O'Malley's’ approach
and updated methodological guidance from the Joanna Briggs Institute. The Cochrane
library, Econ Papers, Embase, ProQuest central, PubMed, and SCOPUS will be searched for
peer-reviewed scientific journal publications from the year 2000 to 2021. Reference lists of

included articles and preprint repositories will be searched for additional and unpublished
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literature. Independent screening (title, abstract and full text) and data extraction will be
carried out against the defined inclusion criteria. The results will be narratively summarised
and charted under the conceptual areas of this scoping review. The research gaps and scope
for future research on the topic will be identified. Findings will be reported using the
Preferred Reporting Items for Systematic Reviews extension for Scoping Reviews

(PRISMA ScR).

Ethics and dissemination: Ethics clearance will not be obligatory because this evaluation
will only involve publicly available data. The review's findings will be disseminated through
social media and a presentation in a national or international conference related to
economics and healthcare. The findings will be published in a scientific journal that is peer-

reviewed.

99 «C P11

Key Words - “breast cancer”, “diagnostic cost”, “treatment cost”, “economic burden”,

“health expenditure”, “India”.

Strengths and limitations of this study

1. Breast cancer diagnosis and treatment costs in India will be investigated using an
established, rigorous, and systematic approach.

2. The extensive search in databases and grey literature is aimed at including published and
unpublished research from the past two decades.

3. The literature search is limited to English language.

4. The quality of articles in the scoping review will not be assessed.
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INTRODUCTION

India’s epidemiological transition has increased the burden of both communicable and NCD.
Amongst the NCD, cancers are the most prevalent. Within the Indian context, breast cancer,
lung cancer, oral cancer, stomach, and cervical cancer are commonly predominant.! Breast
cancer is a severe illness, mainly affecting the women of reproductive age in India,
with high medical costs and economic impact.? In 2020, the worldwide cancer
incidence and fatalities reached 19.3 million and 10 million respectively. For the year
2020, the estimated incidence of cancer among females in India was 712,758 (104 per
100,000).3# According to the ‘International Agency for Research on Cancer’ (IARC),
delayed diagnosis leads to poorer probable outcome or prognosis of the breast cancer
disease.>® New cancer diagnoses in 2020 were lower than expected due to decline in cancer
screening procedures and other preventive care visits during the ‘COVID-19’ pandemic.
Potential impact of the ‘COVID-19’ pandemic on future cancer outcomes has affected with
reduced access to care, delayed routine care, later stage diagnosis and delayed or modified
treatment.*° The origin of breast cancer is unclear. However, several risk factors are
known to be associated with the disease, such as age, genetics, genes, radiation
exposure, obesity, delayed pregnancy, and alcohol.” It is the most predominant
cancer in women, accounting for about a quarter of all cancer cases in Indian cities,

and ranking second in rural India.3-’

According to the ‘National Cancer Registry Programme’, breast cancer accounts for
25 to 32 percent of all female cancers in cities like Ahmedabad, Bengaluru, Bhopal,
Chennai, Delhi, Hyderabad and Kolkata.’ Breast cancer incidence rates are growing
with an annual percentage rise ranging from 1.4 percent to 2.8 percent, which is
more evident in urban regions such as Bengaluru, Chennai, Delhi and Hyderabad

than in rural areas.!*® The Indian Council for Medical Research (ICMR) reported
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1.5 lakh new breast cancer cases in 2019, with 70,000 deaths per year. In India, only
66 percent of women with breast cancer survive for five years, compared to 90
percent of women in the United States.? According to a study conducted by the
International Agency for Research on Cancer (IARC) in 2020, in the previous year,

150,000 people had been diagnosed with breast cancer.® Breast cancer is primarily
associated with increased life expectancy, changes in population reproductive patterns (e.g.,
later age at first birth), overweight and obesity, lower levels of physical activity, social
development and growth, and embracing western lifestyles (World Health Organization

(WHO), 2020).5-10

Cancerous breast tissue originates from breast milk providing milk ducts and lobules.’
Breast cancer is categorised as ductal carcinomas and lobular carcinomas. Invasive
ductal carcinoma is the most common type accounting for around 70% of tumours,
whereas invasive lobular carcinomas account for 15-20% of tumours.>%!! Breast
cancer is classified into the five stages depending on the size and spread of the lump
or tumour in breast: Stage 0 (also known as ‘Ductal Carcinoma in Situ’ (DCIS)),
‘stage I’, ‘stage II’, ‘stage III’, and ‘stage IV’.7 The stage of cancer is determined by a
series of specialist physical exams, mammography, ultra-sonography, aspiration, biopsies,
bone scans, and blood tests. Oncologists use a comprehensive strategy to treat breast cancer
such as, surgery, hormone therapy, chemotherapy, radiation therapy and biological
therapies.!? Despite advancements in therapy and awareness initiatives, the dangers linked
with breast cancer continue to grow in India. Poor diagnosis and costly treatment lead to a
high death rate.’ The typical cost of treatment including radiation, surgery, and
investigations costs between INR 5 and 6 lakhs (about US$6700 to US$8000). Six rounds of

chemotherapy with tailored treatment cost more than INR 20 lakhs (US$27000).

Expenditures have risen as a result of expensive infrastructure, new technology-
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based research costs, and newer medicines. Statistics suggest only one in every two
women with breast cancer survive implying a 50% mortality rate. That is, half of
breast cancer patients are not able to effectively combat the disease owing to their lack
of knowledge and the high expense of treatment.®-!3 Because of patients lack of
knowledge on their disease condition they fail to approach suitable medical facilities
therefore most breast cancers are detected at an advanced stage. Patients in urban areas are
predominantly identified at stage two, when the lesions become palpable lumps; but
in rural regions these lesions are diagnosed only after they have progressed to
metastatic tumors.!4!> The cost of targeted therapy on the WHO Essential Medicine
List (EML) for ‘stage | HER2+ breast cancer’ Human Epidermal growth factor
Receptor 2) breast cancer, for example, is projected to be comparable to roughly ten
years of average yearly income in India.!%-1¢ As breast cancer treatment is getting
expensive, primary prevention is the key to breast cancer management. Breast
cancer has a one hundred percent success rate if detected early and a high survival
percentage till the middle stages. Approximately half of all breast cancer patients in
India are in stages 3 and 4, when the chances of survival are exceedingly low and
treatment costs are considerable. According to the ICMR, less than 5% of women in
India get their breasts screened. Breast cancer has a low survival rate since it is
detected late. The sole recourse to improve breast cancer statistics is to raise awareness on
the disease through early detection.®%!7 The 2030 Agenda endorsed by the General
Assembly for Sustainable Development in September 2015, comprises 17 Sustainable
Development Goals (SDGs). Among 17 SDGs, SDG 1 & 3 have set a target which aim
for the abolition of all kinds of poverty and a one-third decrease in
noncommunicable disease-related early death respectively, by 2030.!® Breast cancer

i1s a prominent cause of death in recent decades, posing a significant societal and
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economic threat. As a result, governments must understand the economic burden
(direct and indirect expenses) of breast cancer in order to effectively allocate
resources. Direct expenses include medical and non-medical expenditures incurred
as a result of resource usage owing to inpatient and outpatient health care
occurrences connected with diagnosis and treatment. These also include
transportation and caregivers’ costs. Indirect expenses, on the other contrary, include
productivity loss owing to work absenteeism (morbidity) and death from cancer
(mortality) at early age.'® Direct and indirect expenses together form the economic

burden of breast cancer.

In India, the amount of information accessible on the economic impact of breast cancer is
limited.?0-23 Although studies on expenses associated with breast cancer?*2¢ and state wise
cost of breast cancer?’-?® are available, a comprehensive review of literature on costs of breast
cancer in India is missing.?® To fill this void, a scoping review assessment of the literature on
the evidence on the cost of diagnosis and treatment of breast cancer in India will be
performed. The major objective is to collect data on the direct and indirect costs of breast
cancer diagnosis and treatment in India. Additionally, this scoping study can serve to
evaluate the impact of illnesses on society, aiding policymakers and decision makers in

forecasting future healthcare expenditures and making resource allocation choices.

METHODS & ANALYSIS

Protocol Design

The Arksey and O'Malley's scoping review methodological framework?’, guidance
by Levac at al.3!, and JBI updated methodological guidance (Peters et al., 2020) were
used in preparation of this protocol.?3? The current procedure and future scoping review

would be documented using the ‘Preferred Reporting Items for Systematic Reviews and
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Meta-Analyses (PRISMA) protocols extension for scoping reviews guidelines’ (PRISMA-

ScR; Supplementary file-1).33-34 The scoping rev

stages

1. Identification of the research question
2. Identifying relevant studies

3. Selection of eligible studies

4. Data extraction and charting results

5. Collating, summarizing and reporting

Stage 1: Identification of the research question

1iew will be carried out in five different

the results

The main research question is: “What is the distribution of evidence on the cost (direct and

indirect) associated with breast cancer in India among the female population aged 18 years

and above? These include costs associated with diagnosis and treatment.” Research sub-

questions include: What are the direct and indirect expenses of breast cancer treatments (all

stages) in India?

Stage 2: Identifying relevant studies

Eligibility Criteria

To discover relevant literature, a comprehensive search strategy was established, which was

supported by key inclusion criteria. The eligibility criteria is defined based on ‘Population-

Concept-Context’ (PCC) framework recommended by the ‘JBI methodology for scoping

reviews’ (Table 1).3

Table 1. PCC framework (Eligibility criteria) for study selection

Criteria

Determinants
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Population Female participants with breast cancer
Concept Cost associated with breast cancer disease
management
Context India

Population: The scoping review will examine studies including Indian women aged 18 and
above who have been diagnosed with breast cancer. Studies on breast cancer that includes
male population and does not report cost data separately for the female population, will not

be considered.

Concept: This scoping review's main goal is to investigate and quantify the costs of breast
cancer detection and treatment in India. It will include cost or expenditure categorized as
direct and indirect costs. Studies that include cost of diagnosis and treatment with specific
modalities will be included. The direct cost will cover the total medical cost, which include
the cost of diagnostic and screening such as, physical examination, mammograms, ultra-
sonography, fine needle aspiration test (FNAC), bone scans, blood tests, biopsies, and cost of
treatment such as, hospitalization cost (including cost of surgery), drug cost, radiotherapy
cost, chemotherapy, hormone therapy, biological treatment, consultation cost and non-
medical cost (transportation, food, and lodging). Indirect cost will include total patient wage
loss, total caregiver wage loss, spending on hired help, productivity loss.3637 Direct and
indirect cost will also be provided for all stages of breast cancer treatment (Stage 0 to 4).33
Studies that assess the cost of many cancers simultaneously; but do not provide the specific

break down of costs for breast cancer will be excluded.

Context: The purpose of this scoping review is to assess the economic impact of breast
cancer in India. As a result, it would evaluate research in India at all stages (0 to 4) of breast

cancer.’® This review will consider research done in any clinical setting (e.g., inpatient,
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outpatient) or health care institution (e.g., hospitals, health centres, nursing homes)

throughout all Indian states.

Search strategy

Only literature published from 2000 onwards in English language will be considered. A
search of several electronic databases was used as the major source of literature: The
Cochrane library, EconPapers, Embase, ProQuest central, PubMed, and Scopus. The
secondary source of potentially relevant material was for grey literature from Google
Scholar and Shodhganga: a reservoir of Indian theses (@ INFLIBNET. We will manually
examine the reference lists of included research, reports, related reviews and publications, as
well as preprint repositories, for the inclusion of further relevant studies. Authors will be
contacted. In cooperation with a medical librarian, the team devised a search
technique to find a complete list of relevant terms pertaining to the cost of breast
cancer diagnosis and treatment in India. A primary search on PubMed was initiated
to identify articles for this review. The key words used to describe the relevant articles
will be listed and used to develop a full search strategy for PubMed. Initially “breast cancer”
OR "breast oncology" OR "breast neoplasm" OR "mammary gland” OR
“carcinoma" AND “diagnostic cost” OR "cost", "treatment cost" OR "economic
burden" OR "cost of disease" OR "cost of treatment" OR "cost of diagnosis" AND
“India" OR "LMIC" OR “developing countries” was used for mapping relevant studies.
The search strategy was customized and modified consisting of all keywords and index
terms for Scopus, The Cochrane library, Embase, Econ Papers and ProQuest Central
databases. A search will also be done through scientific repositories such as, the cancer

institute and research centre and the population-based cancer registries repository.
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The search terms from each concept of the search strategy were merged with
appropriate boolean operators to produce the final relevant reports and articles. An
example of the search strategy is provided below in Table 2 and search results for

PubMed are provided in an online supplementary file 2.

Table 2. Search strategy

# Keywords

(“Breast Cancer” OR “Cancer of Breast” OR “Mucin like Carcinoma” OR “BRCA
1 1 Protein” OR “BRCA 2 Protein”) OR (“Cancer” OR “Neoplasm” OR

“Carcinoma”)

(“Healthcare Cost” OR “Diagnosis Cost” OR “Treatment Cost” OR “Direct Cost”

OR “Indirect Cost” OR “Disease Burden” OR “Cost Utility Analysis” OR “Cost

2
Effectiveness Analysis” OR “Cost Benefit Analysis” OR “Disease Cost” OR
“Estimation of Cost” OR “Medical Cost™)
(“India” OR “Republic of India” OR “Bharat” OR “Hindustan” OR “LMIC” OR
3

“Developing Country”)

4 #1 AND #2 AND #3

Stage 3: Selection of eligible studies
Identified studies from search on different databases will be collated and imported to
Zotero version 5.0. Duplicates will be removed at compilation stage, and the citations
and their abstracts will consecutively be transferred to Microsoft Excel for screening
process. A two-stage screening process comprising of

1. Title and abstract screening

2. Full-text review will be carried out

Based on the eligibility criteria, two independent reviewers will do the screening of
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title and abstract (Table 3) and studies that do not address the research question will be

removed. Any disagreements between the reviewers will be resolved involving a

third reviewer. Further, the screening of full text will be done for articles that meets

the inclusion criteria. Disagreements will be resolved by involving a subject expert.

Both the stages will follow an identical process and the result will be documented on

Microsoft Excel spreadsheets. Reasons for exclusion of studies will be informed and

documented at the full-text screening stage.

Table 3 Inclusion & exclusion criteria

Criteria Inclusion criteria Exclusion criteria
Population Female participants aged Female participants not
18 years and above diagnosed with breast
diagnosed with breast cancer but undergone
cancer screening will be excluded
Concept All studies concerning the Pre-diagnosis screening
expenses related with cost
breast cancer disease
management, including
direct and indirect costs
Context India Non-Indian studies or

studies with a focus on
LMICs or South Asia in
which the expenses for
India are not reported

separately.
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Types of evidence sources

Quantitative, qualitative

and mixed methods studies

Letter to the editor,
viewpoint, reviews,

editorials and perspectives

Timeframe Studies published from Articles published before
January 2000 onwards 2000

Language Studies published in Non-English articles
English

Stage 4: Data extracting and charting results

Data from the included full text articles will be extracted by two reviewers

independently using a custom data extraction form (Supplementary file 3) developed

by the research team in Microsoft Excel. The data extracted will capture the study

components as follows -

1. Details of the study (Study title, aim or research question, the authors, year of

publication, state/district/union territories, geographic location, objectives,

methodology, and sample size).

2. Population (e.g., age, gender, target population, population excluded and

sample size).

3. Type of cancer - Breast cancer stages (stage 0-4)

4. Diagnostic and treatment modalities (e.g., physical examination,

mammograms, ultra-sonography, fine needle aspiration test (FNAC), bone

scans, blood tests and biopsies, surgery, radiation therapy, chemotherapy

and/or targeted therapy).

5. Study setting (e.g., clinical settings — public (government) and private).

6. Type of costs reported - Diagnostic costs, treatment costs, direct costs,

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 12 of 24


http://bmjopen.bmj.com/

Page 13 of 24

oNOYTULT D WN =

BMJ Open

13

indirect costs.
7. Study design, study duration, data collection period/year, cost related data
collection methods, result summary, other measures reported, key findings.
8. Relevant Conclusion
During the piloting phase, any adjustments will be made as needed. As the
evaluation progresses, the data extraction technique will be updated or adjusted. Any
changes or amendments that are required during the actual review will be
documented in the scoping review report. The findings will be evaluated with the
team to see if the data extracted meets the scoping reviews goals and objectives.3?
The resolution of differences between the reviewers will be discussed with a subject

expert or a senior reviewer.>?

Stage S: Collating, summarizing, and reporting the results

To exhibit the search process, a ‘Preferred Reporting Items for Systematic Reviews and
Meta-analyses’ (PRISMA) flow diagram will be used.*’ The flow diagram will help display
the decision-making process, as well as the outputs of the searches, the exclusion of
duplicated citations, study selection, complete retrieval, additional bibliography mining, and

presentation of the final summary.

Studies will be grouped by costs type (direct or indirect), settings, and study design
along with key findings. A descriptive statistics, such as measures of frequencies and
central measures of tendency will be used to reflect the kind of research design, costs
of treatment examined, and costs identification criteria.*! The results will be
summarized and analyzed and will be presented in a graphical, tabular, or in a
detailed descriptive structure that aligns to the purpose and scope of the review.3?

Thematic and narrative approach will also be incorporated for the analysis of
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quantitative and qualitative studies.*?> Inadequacies and limitations in the current
literature will be identified and summarised.

Study timeline is depicted in Table 4
Table 4 Study timeline

Scoping review steps Status

1. Identifying the research questions Completed

2. Identifying relevant studies

e Search terms and Completed
inclusion/exclusion criteria

o Conducting the search Ongoing

3. Selection of eligible studies

e Title and abstract screening 2 Weeks
o Full text screening 4 weeks
4. Data extraction and charting 4 weeks
5. Data analysis and reporting the 6 weeks
results
DISCUSSION

This scoping review will map the existing information on the economic burden
(direct and indirect costs) of female breast cancer in India. Understanding the economic
effect of illness is critical for low-income nations dealing with a high disease burden and
limited resources. This is in accordance with the SDGs, which aim for the abolition of all
forms of poverty and a one-third decrease in NCD-related early death by 2030.'8 In a
narrative format, the findings of this scoping review will address the significance for health
care policy, including a debate on national screening programmes in India for current primary
prevention of breast cancer through cancer screening programmes and future research.
Additionally, cancer treatment leads to high out-of-pocket expenditure (OOPE) in India,

which imposes financial hardship, especially for the poorest. Findings from this scoping
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review will also help enhance the coverage of risk pooling mechanism for health insurance
packages/schemes for breast cancer treatment in India. We plan to share our findings via
social media, conference presentations, and publishing in peer-reviewed publications. Any
variation from the techniques specified in this protocol shall be documented and disclosed in

the final publication.

PATIENT AND PUBLIC INVOLVEMENT
This scoping review procedure was not informed by a patient and public
participation strategy or organisation. The design and development of the procedure

were neither patient- or public-centred.

ETHICS AND DISSEMINATION

This scoping review procedure describes a strategy for searching and mapping the
literature on breast cancer management costs for individuals with breast cancer in a
rigorous and methodical manner. Because this evaluation will solely contain publicly
available data, therefore ethical approval is not obligatory. The findings of this study
will be presented at a national or international conference related to economics and
healthcare and published in peer-reviewed journal. The authors expect that our
analysis of the present status of breast cancer diagnostic and treatment research will
help to steer future research and to guide clinical practice and public policy makers
and bring awareness among patients, clinicians, decision makers, third party payers about the
out-of-pocket expenditure for breast cancer. It will also help to understand the economic

burden of breast cancer in India.
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Preferred Reporting Items for Systematic reviews and Meta-Analyses extension for
Scoping Reviews (PRISMA-ScR) Checklist

REPORTED
SECTION ITEM | PRISMA-ScR CHECKLIST ITEM ON PAGE #

TITLE
Title
ABSTRACT

Structured
summary

INTRODUCTION

Rationale

Objectives

METHODS
Protocol and
registration

Eligibility criteria

Information
sources*
Search
Selection of

sources of
evidencet

Data charting
processt

Data items
Critical appraisal of

individual sources
of evidence§

o
e T,

W

St. Michael’s

Inspired Care.
Inspiring Science.

K

-
Moj ya®

>
Hyyo®

11

12

Identify the report as a scoping review.

Provide a structured summary that includes (as
applicable): background, objectives, eligibility criteria,
sources of evidence, charting methods, results, and
conclusions that relate to the review questions and
objectives.

Describe the rationale for the review in the context of
what is already known. Explain why the review
questions/objectives lend themselves to a scoping
review approach.

Provide an explicit statement of the questions and
objectives being addressed with reference to their key
elements (e.g., population or participants, concepts, and
context) or other relevant key elements used to
conceptualize the review questions and/or objectives.

Indicate whether a review protocol exists; state if and
where it can be accessed (e.g., a Web address); and if
available, provide registration information, including the
registration number.

Specify characteristics of the sources of evidence used
as eligibility criteria (e.g., years considered, language,
and publication status), and provide a rationale.
Describe all information sources in the search (e.g.,
databases with dates of coverage and contact with
authors to identify additional sources), as well as the
date the most recent search was executed.

Present the full electronic search strategy for at least 1
database, including any limits used, such that it could be
repeated.

State the process for selecting sources of evidence (i.e.,
screening and eligibility) included in the scoping review.

Describe the methods of charting data from the included
sources of evidence (e.g., calibrated forms or forms that
have been tested by the team before their use, and
whether data charting was done independently or in
duplicate) and any processes for obtaining and
confirming data from investigators.

List and define all variables for which data were sought
and any assumptions and simplifications made.

If done, provide a rationale for conducting a critical
appraisal of included sources of evidence; describe the
methods used and how this information was used in any
data synthesis (if appropriate).
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REPORTED
SECTION ITEM | PRISMA-ScR CHECKLIST ITEM ON PAGE #

Describe the methods of handling and summarizing the

Synthesis of results data that were charted. 12-13
RESULTS
. Give numbers of sources of evidence screened,
Selection of . . X ) i
assessed for eligibility, and included in the review, with
sources of 14 : . . NA Protocol
. reasons for exclusions at each stage, ideally using a flow
evidence .
diagram.
Characteristics of . -
For each source of evidence, present characteristics for
sources of 15 . : o NA Protocol
. which data were charted and provide the citations.
evidence
Crm_cal appraisal If done, present data on critical appraisal of included NA scoping
within sources of 16 . . .
. sources of evidence (see item 12). review
evidence
Results of For each included source of evidence, present the
individual sources 17  relevant data that were charted that relate to the review NA
of evidence questions and objectives.
Synthesis of results 18 Summarize and_/or preser_lt the chart|r_1g rgsults as they NA
relate to the review questions and objectives.
DISCUSSION
Summarize the main results (including an overview of
Summary of concepts, themes, and types of evidence available), link
. 19 : . L . 13
evidence to the review questions and objectives, and consider the
relevance to key groups.
Limitations 20 | Discuss the limitations of the scoping review process. 2
Provide a general interpretation of the results with
Conclusions 21  respect to the review questions and objectives, as well 14
as potential implications and/or next steps.
FUNDING
Describe sources of funding for the included sources of
Funding 22 evidence, as well as sources of funding for the scoping 16

review. Describe the role of the funders of the scoping

review.

JBI = Joanna Briggs Institute; PRISMA-ScR = Preferred Reporting Items for Systematic reviews and Meta-Analyses
extension for Scoping Reviews.

* Where sources of evidence (see second footnote) are compiled from, such as bibliographic databases, social media
platforms, and Web sites.

1 A more inclusive/heterogeneous term used to account for the different types of evidence or data sources (e.g.,
quantitative and/or qualitative research, expert opinion, and policy documents) that may be eligible in a scoping
review as opposed to only studies. This is not to be confused with information sources (see first footnote).

I The frameworks by Arksey and O’Malley (6) and Levac and colleagues (7) and the JBI guidance (4, 5) refer to the
process of data extraction in a scoping review as data charting.

§ The process of systematically examining research evidence to assess its validity, results, and relevance before
using it to inform a decision. This term is used for items 12 and 19 instead of "risk of bias" (which is more applicable
to systematic reviews of interventions) to include and acknowledge the various sources of evidence that may be used
in a scoping review (e.g., quantitative and/or qualitative research, expert opinion, and policy document).

From: Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al. PRISMA Extension for Scoping Reviews
(PRISMASCR): Checklist and Explanation. Ann Intern Med. 2018;169:467—-473. doi: 10.7326/M18-0850.
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Supplementary file 2: Draft Search Strategy for PubMed/MEDLINE
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PubMed/MEDLINE

(("breast neoplasms"[MeSH Terms] OR ("breast"[All Fields] AND "neoplasms"[All Fields]) OR "breast
neoplasms"[All Fields] OR ("breast"[All Fields] AND "cancer"[All Fields]) OR "breast cancer"[All Fields]
OR ("brca 1 protein"[All Fields] OR "brca 2 protein"[All Fields] OR "cancer of the breast"[All Fields] OR
"breast cancer cell"[All Fields] OR "ductal carcinoma"[All Fields] OR "brca2 protein"[All Fields] OR "brcal
protein"[All Fields] OR "Breast Tumor"[All Fields] OR "Breast Malignant Tumors"[All Fields] OR
"Malignant Neoplasm"[All Fields] OR "Breast Malignant Neoplasm"[All Fields] OR "Breast
Carcinoma"[All Fields] OR "Triple Negative Breast Cancer"[All Fields] OR "Triple Negative Breast
Neoplasms"[All Fields] OR "Triple Negative Breast Neoplasm"[All Fields] OR "Inflammatory Breast
Neoplasms"[All Fields] OR "Inflammatory Breast Cancer"[All Fields] OR "Mucin-like Carcinoma-
associated Antigen"[All Fields] OR "Unilateral Breast Cancer"[All Fields] OR "Hereditary Breast
Cancer"[All Fields] OR "Mammary Cancer"[All Fields] OR "Mammary Cancers"[All Fields] OR "Human
Mammary Carcinomas"[All Fields] OR "Human Mammary Cancer"[All Fields] OR "Breast Carcinoma In
Situ"[All Fields])) AND ("healthcare cost*"[Text Word] OR "cancer treatment cost"[Title/Abstract] OR
"cost*"[All Fields] OR "treatment cost*"[All Fields] OR "health care cost*"[All Fields] OR "diagnostic
cost*"[All Fields] OR "indirect cost*"[All Fields] OR "direct cost*"[All Fields] OR "disease burden"[All
Fields] OR "cost effectiveness analysis"[All Fields] OR "cost effectiveness benefit"[All Fields] OR "cost
utility analysis"[All Fields] OR "cost estimation*"[All Fields] OR "pharmacoeconomic*"[Text Word] OR
“cost of illness"[All Fields] OR "cost of disease"[All Fields] OR "disease cost*"[All Fields] OR "hospital
cost*"[All Fields] OR "health economics"[All Fields] OR "economic evaluation"[Title/Abstract] OR
"economic burden"[All Fields] OR "economic impact"[Text Word] OR "oop"[All Fields] OR "out of
pocket"[All Fields] OR "out of pocket expenditure*"[All Fields] OR "out of pocket payment*"[All Fields]
OR "medical cost*"[All Fields] OR "medical care cost*"[All Fields] OR ("developing countr*"[All Fields]
OR "Imic*"[All Fields] OR "low income econom*"[All Fields] OR "developing econom*"[All Fields] OR
"developing nation*"[All Fields] OR "developing population*"[All Fields] OR "less developed
countr*"[All Fields] OR "Less-Developed Countries"[All Fields] OR "third world countr*"[All Fields] OR
"third world nation*"[All Fields] OR "less developed nation*"[All Fields] OR "less developed
econom*"[All Fields] OR "low to middle income countr*"[All Fields] OR "low middle income countr*"[All
Fields] OR "low income countr*"[All Fields] OR "low income econom*"[All Fields] OR "lower income
countr*"[All Fields] OR "lower income nation*"[All Fields] OR "lower income econom*"[All Fields] OR
"lower income population*"[All Fields] OR "middle income countr*"[All Fields] OR "middle income
econom*"[All Fields] OR "middle income nation*"[All Fields] OR "middle income group*"[All Fields] OR
"transitional countr*"[All Fields] OR "transitional econom*"[All Fields] OR "under developed count*"[All
Fields] OR "under developed nation*"[All Fields])) AND ("india*"[All Fields] OR "asia*"[All Fields] OR
"south asia*"[All Fields] OR "bharat"[All Fields] OR "hindustan"[All Fields] OR "kerala*"[All Fields] OR
"tamil nadu"[All Fields] OR "karnataka"[All Fields] OR "andra pradesh"[All Fields] OR "telangana"[All
Fields] OR "goa"[All Fields] OR "Maharashtra"[All Fields] OR "Gujarat"[All Fields] OR "punjab"[All Fields]
OR "Rajasthan"[All Fields] OR "Haryana"[All Fields] OR "Uttarakhand"[All Fields] OR "Jammu and
Kashmir"[All Fields] OR "Uttar Pradesh"[All Fields] OR "Madhya Pradesh"[All Fields] OR "orissa"[All
Fields] OR "bihar"[All Fields] OR "Jharkhand"[All Fields] OR "Chhattisgarh"[All Fields] OR "manipur"[All
Fields] OR "West Bengal"[All Fields] OR "Sikkim"[All Fields] OR "Meghalaya"[All Fields] OR "assam"[All
Fields] OR "Mizoram"[All Fields] OR "Tripura"[All Fields] OR "Arunachal Pradesh"[All Fields] OR
"Himachal Pradesh"[All Fields] OR "Republic of India"[All Fields])) AND ((humans[Filter]) AND

(english[Filter]) AND (2000:2021[pdat]))
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ABSTRACT

Introduction: Breast cancer is the foremost cause for mortality among women. The non-
communicable disease (NCD) imposes significant economic expenses to communities. Its
economic impact includes both direct and indirect healthcare costs. This scoping review will
map key concepts underpinning the current direct and indirect expenses of breast cancer in
India.

Methods and analysis: This scoping review will follow ‘Arksey and O'Malley's’ approach
and updated methodological guidance from the Joanna Briggs Institute. The Cochrane
library, Econ Papers, Embase, ProQuest central, PubMed, and SCOPUS will be searched for
peer-reviewed scientific journal publications from the year 2000 to 2021. Reference lists of

included articles and preprint repositories will be searched for additional and unpublished
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literature. Independent screening (title, abstract and full text) and data extraction will be
carried out against the defined inclusion criteria. The results will be narratively summarised
and charted under the conceptual areas of this scoping review. The research gaps and scope
for future research on the topic will be identified. Findings will be reported using the
Preferred Reporting Items for Systematic Reviews extension for Scoping Reviews

(PRISMA ScR).

Ethics and dissemination: Ethics clearance will not be obligatory because this scoping
review will only involve publicly available data. The review's findings will be disseminated
through social media and a presentation in a national or international conference related to
economics and healthcare. The findings will be published in a scientific journal that is peer-

reviewed.

99 «C P11

Key Words - “breast cancer”, “diagnostic cost”, “treatment cost”, “economic burden”,

“health expenditure”, “India”.

Strengths and limitations of this study

1. Breast cancer diagnosis and treatment costs in India will be investigated using an
established, rigorous, and systematic approach.

2. The extensive search in databases and grey literature is aimed at including published and
unpublished research from the past two decades.

3. The literature search is limited to English language.

4. The quality of articles in the scoping review will not be assessed.
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INTRODUCTION

India’s epidemiological transition has increased the burden of both communicable and NCD.
Amongst the NCD, cancers are the most prevalent. Within the Indian context, breast cancer,
lung cancer, oral cancer, stomach, and cervical cancer are commonly predominant.! Breast
cancer is a severe illness, mainly affecting the women of reproductive age in India,
with high medical costs and economic impact.? In 2020, the worldwide cancer
incidence and fatalities reached 19.3 million and 10 million respectively. For the year
2020, the estimated incidence of cancer among females in India was 712,758 (104 per
100,000).3# According to the ‘International Agency for Research on Cancer’ (IARC),
delayed diagnosis leads to poorer probable outcome or prognosis of the breast cancer
disease.>® The origin of breast cancer is unclear. However, several risk factors are
known to be associated with the disease, such as age, genetics, genes, radiation
exposure, obesity, delayed pregnancy, and alcohol.” It is the most predominant
cancer in women, accounting for about a quarter of all cancer cases in Indian cities,

and ranking second in rural India.3-’

According to the ‘National Cancer Registry Programme’, breast cancer accounts for
25 to 32 percent of all female cancers in cities like Ahmedabad, Bengaluru, Bhopal,
Chennai, Delhi, Hyderabad and Kolkata.’ Breast cancer incidence rates are growing
with an annual percentage rise ranging from 1.4 percent to 2.8 percent, which is
more evident in urban regions such as Bengaluru, Chennai, Delhi and Hyderabad
than in rural areas.!*® The Indian Council for Medical Research (ICMR) reported
1.5 lakh new breast cancer cases in 2019, with 70,000 deaths per year. In India, only
66 percent of women with breast cancer survive for five years, compared to 90
percent of women in the United States.’ According to a study conducted by the

International Agency for Research on Cancer (IARC) in 2020, in the previous year,
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150,000 people had been diagnosed with breast cancer.® Breast cancer is primarily
associated with increased life expectancy, changes in population reproductive patterns (e.g.,
later age at first birth), overweight and obesity, lower levels of physical activity, social
development and growth, and embracing western lifestyles (World Health Organization

(WHO), 2020).5-10

Cancerous breast tissue originates from breast milk providing milk ducts and lobules.’
Breast cancer is categorised as ductal carcinomas and lobular carcinomas. Invasive
ductal carcinoma is the most common type accounting for around 70% of tumours,
whereas invasive lobular carcinomas account for 15-20% of tumours.>%!! Breast
cancer is classified into the five stages depending on the size and spread of the lump
or tumour in breast: Stage 0 (also known as ‘Ductal Carcinoma in Situ’ (DCIS)),
‘stage I’, ‘stage II”, ‘stage III’, and ‘stage IV’.7 The stage of cancer is determined by a
series of specialist physical exams, mammography, ultra-sonography, aspiration, biopsies,
bone scans, and blood tests. Oncologists use a comprehensive strategy to treat breast cancer
such as, surgery, hormone therapy, chemotherapy, radiation therapy and biological
therapies.!? Despite advancements in therapy and awareness initiatives, the dangers linked
with breast cancer continue to grow in India. Poor diagnosis and costly treatment lead to a
high death rate.’ The typical cost of treatment including radiation, surgery, and
investigations costs between INR 5 and 6 lakhs (about US$6700 to US$8000). Six rounds of

chemotherapy with tailored treatment cost more than INR 20 lakhs (US$27000).

Expenditures have risen as a result of expensive infrastructure, new technology-
based research costs, and newer medicines. Statistics suggest only one in every two
women with breast cancer survive implying a 50% mortality rate. That is, half of
breast cancer patients are often unable to successfully combat the disease due to a lack of

awareness of the disease, and the majority of breast cancers are diagnosed at a very advanced
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stage, resulting in no response to treatment and expensive treatment costs..?"!3 Because of
patients lack of knowledge on their disease condition they fail to approach suitable medical
facilities therefore most breast cancers are detected at an advanced stage. Patients in urban
areas are predominantly identified at stage two, when the lesions become palpable
lumps; but in rural regions these lesions are diagnosed only after they have
progressed to metastatic tumors.!4!> The cost of targeted therapy on the WHO
Essential Medicine List (EML) for ‘stage | HER2+ breast cancer’ Human Epidermal
growth factor Receptor 2) breast cancer, for example, is projected to be comparable
to roughly ten years of average yearly income in India.!%-1¢ As breast cancer
treatment is getting expensive, primary prevention is the key to breast cancer
management. Breast cancer has a one hundred percent success rate if detected early
and a high survival percentage till the middle stages. Approximately half of all
breast cancer patients in India are in stages 3 and 4, when the chances of survival are
exceedingly low and treatment costs are considerable. According to the ICMR, less
than 5% of women in India undergo breast screening. Breast cancer has a low

survival rate since it is detected late. If a variety of early detection measures were
improved, breast cancer mortality may be lowered. Raising knowledge of the benefits and
potential risks of breast screening, as well as making it more widely available, could also
help in promoting early identification of this disease and consequently reducing the

associated costs.®%!7 The 2030 Agenda endorsed by the General Assembly for
Sustainable Development in September 2015, comprises 17 Sustainable Development Goals
(SDGs). Among 17 SDGs, SDG 1 & 3 have set a target which aim for the abolition
of all kinds of poverty and a one-third decrease in non-communicable disease-
related early death respectively, by 2030.!8 Breast cancer is a prominent cause of

death in recent decades, posing a significant societal and economic threat. As a
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result, governments must understand the economic burden (direct and indirect
expenses) of breast cancer in order to effectively allocate resources. Direct expenses
include medical and non-medical expenditures incurred as a result of resource usage
owing to inpatient and outpatient health care occurrences connected with diagnosis
and treatment. These also include transportation and caregivers’ costs. Indirect
expenses, on the other contrary, include productivity loss owing to work
absenteeism (morbidity) and death from cancer (mortality) at early age.' Direct and

indirect expenses together form the economic burden of breast cancer.

In India, the amount of information accessible on the economic impact of breast cancer is
limited.2%-23 Although studies on expenses associated with breast cancer?*2¢ and state wise
cost of breast cancer?’-?® are available, a comprehensive review of literature on costs of breast
cancer in India is missing.?® To fill this void, a scoping review assessment of the literature on
the evidence on the cost of diagnosis and treatment of breast cancer in India will be
performed. The major objective is to collect data on the direct and indirect costs of breast
cancer diagnosis and treatment in India. Additionally, this scoping study can serve to
evaluate the impact of illnesses on society, aiding policymakers and decision makers in

forecasting future healthcare expenditures and making resource allocation choices.

METHODS & ANALYSIS

Protocol Design

The Arksey and O'Malley's scoping review methodological framework3’, guidance
by Levac et al.!, and JBI updated methodological guidance by Peters et al., 2020, were
used in preparation of this protocol.?3? The current procedure and future scoping review
would be documented using the ‘Preferred Reporting Items for Systematic Reviews and

Meta-Analyses (PRISMA) protocols extension for scoping reviews guidelines’ (PRISMA-

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 6 of 24


http://bmjopen.bmj.com/

Page 7 of 24

oNOYTULT D WN =

BMJ Open

ScR; Supplementary file-1).33-3 The scoping review will be carried out in five different

stages

1. Identification of the research question
2. Identifying relevant studies

3. Selection of eligible studies

4. Data extraction and charting results

5. Collating, summarizing and reporting the results

Stage 1: Identification of the research question

The main research question is: “What is the cost (direct and indirect) associated with breast
cancer in India among the female population aged 18 years and above? These include costs
associated with diagnosis and treatment.” Research sub-questions include: What are the direct

and indirect expenses of breast cancer treatments (all stages) in India?

Stage 2: Identifying relevant studies

Eligibility Criteria

To discover relevant literature, a comprehensive search strategy was established, which was
supported by key inclusion criteria. The eligibility criteria is defined based on ‘Population-
Concept-Context’ (PCC) framework recommended by the ‘JBI methodology for scoping

reviews’ (Table 1).3

Table 1. PCC framework (Eligibility criteria) for study selection

Criteria Determinants

Population Female participants with breast cancer
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Concept Cost associated with breast cancer disease
management
Context India

Population: The scoping review will examine studies including Indian women aged 18 and
above, who have been diagnosed with breast cancer. Studies on breast cancer that includes
male population and does not report cost data separately for the female population, will not

be considered.

Concept: This scoping review's main goal is to investigate and quantify the costs of breast
cancer detection and treatment in India. It will include cost or expenditure categorized as
direct and indirect costs. Studies that include cost of diagnosis and treatment with specific
modalities will be included. The direct cost will cover the total medical cost, which include
the cost of diagnostic and screening such as, physical examination, mammograms, ultra-
sonography, fine needle aspiration test (FNAC), bone scans, blood tests, biopsies, and cost of
treatment such as, hospitalization cost (including cost of surgery), drug cost, radiotherapy
cost, chemotherapy, hormone therapy, biological treatment, consultation cost and non-
medical cost (transportation, food, and lodging). Indirect cost will include total patient wage
loss, total caregiver wage loss, spending on hired help, productivity loss.3%37 Direct and
indirect cost will also be provided for all stages of breast cancer treatment (Stage 0 to 4).33
Studies that assess the cost of many cancers simultaneously; but do not provide the specific

break down of costs for breast cancer will be excluded.

Context: The purpose of this scoping review is to assess the economic impact of breast
cancer in India. As a result, it would evaluate research in India at all stages (0 to 4) of breast
cancer.’® This review will consider research done in any clinical setting (e.g., inpatient,

outpatient) or health care institution (e.g., hospitals, health centres, nursing homes)
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throughout all Indian states.

Search strategy

The literature published from the year 2000 onwards will be considered, to capture the trend
for costs associated with breast cancer in India for two decades. A search of several
electronic databases was used as the major source of literature: The Cochrane library,
EconPapers, Embase, ProQuest central, PubMed, and Scopus. The secondary source of
potentially relevant material was for grey literature from Google Scholar and Shodhganga: a
reservoir of Indian theses @ INFLIBNET. We will manually examine the reference lists of
included research, reports, related reviews and publications, as well as preprint repositories,
for the inclusion of further relevant studies. Authors will be contacted. In cooperation with
a medical librarian, the team devised a search technique to find a complete list of
relevant terms pertaining to the cost of breast cancer diagnosis and treatment in
India. A primary search on PubMed was initiated to identify articles for this review.
The key words used to describe the relevant articles will be listed and used to develop a full
search strategy for PubMed. Initially “breast cancer” OR "breast oncology" OR "breast
neoplasm" OR "mammary gland” OR “carcinoma" AND “diagnostic cost” OR "cost",
"treatment cost" OR "economic burden" OR "cost of disease" OR "cost of
treatment" OR "cost of diagnosis" AND “India" OR "LMIC" OR “developing
countries” was used for mapping relevant studies. The search strategy was customized and
modified consisting of all keywords and index terms for Scopus, The Cochrane library,
Embase, Econ Papers and ProQuest Central databases. A search will also be done through
scientific repositories such as, the cancer institute and research centre and the population-

based cancer registries repository.
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The search terms from each concept of the search strategy were merged with
appropriate boolean operators to produce the final relevant reports and articles. An
example of the search strategy is provided below in Table 2 and search results for

PubMed are provided in an online supplementary file 2.

Table 2. Search strategy

# Keywords

(“Breast Cancer” OR “Cancer of Breast” OR “Mucin like Carcinoma” OR “BRCA
1 1 Protein” OR “BRCA 2 Protein”) OR (“Cancer” OR “Neoplasm” OR

“Carcinoma”)

(“Healthcare Cost” OR “Diagnosis Cost” OR “Treatment Cost” OR “Direct Cost”

OR “Indirect Cost” OR “Disease Burden” OR “Cost Utility Analysis” OR “Cost

2
Effectiveness Analysis” OR “Cost Benefit Analysis” OR “Disease Cost” OR
“Estimation of Cost” OR “Medical Cost™)
(“India” OR “Republic of India” OR “Bharat” OR “Hindustan” OR “LMIC” OR
3

“Developing Country”)

4 #1 AND #2 AND #3

Stage 3: Selection of eligible studies
Identified studies from search on different databases will be collated and imported to
Zotero version 5.0. Duplicates will be removed at compilation stage, and the citations
and their abstracts will consecutively be transferred to Microsoft Excel for screening
process. A two-stage screening process comprising of

1. Title and abstract screening

2. Full-text review will be carried out

Based on the eligibility criteria, two independent reviewers will do the screening of
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title and abstract (Table 3) and studies that do not address the research question will be
removed. Any disagreements between the reviewers will be resolved involving a
third reviewer, an expert in health economics. Further, the screening of full text will
be done for articles that meets the inclusion criteria. Disagreements will be resolved
by involving a subject expert. Both the stages will follow an identical process and the
result will be documented on Microsoft Excel spreadsheets. Reasons for exclusion of

studies will be informed and documented at the full-text screening stage.

Table 3 Inclusion & exclusion criteria

Criteria Inclusion criteria Exclusion criteria
Population Female participants aged Female participants not
18 years and above diagnosed with breast
diagnosed with breast cancer but undergone
cancer screening will be excluded
Concept All studies concerning the Pre-diagnosis screening
expenses related with cost

breast cancer disease
management, including

direct and indirect costs

Context India Non-Indian studies or
studies with a focus on
LMICs or South Asia in
which the expenses for
India are not reported

separately.
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Types of evidence sources

Quantitative, qualitative

and mixed methods studies

Letter to the editor,
viewpoint, reviews,

editorials and perspectives

Timeframe Studies published from Articles published before
January 2000 onwards 2000

Language Studies published in Non-English articles
English language

Stage 4: Data extracting and charting results

Data from the included full text articles will be extracted by two reviewers

independently using a custom data extraction form (Supplementary file 3) developed

by the research team in Microsoft Excel. The data extracted will capture the study

components as follows -

1. Details of the study (Study title, aim or research question, the authors, year of

publication, state/district/union territories, geographic location, objectives,

methodology, and sample size).

2. Population (e.g., age, gender, target population, population excluded and

sample size).

3. Type of cancer - Breast cancer stages (stage 0-4)

4. Diagnostic and treatment modalities (e.g., physical examination,

mammograms, ultra-sonography, fine needle aspiration test (FNAC), bone

scans, blood tests and biopsies, surgery, radiation therapy, chemotherapy

and/or targeted therapy).

5. Study setting (e.g., clinical settings — public (government) and private).

6. Type of costs reported - Diagnostic costs, treatment costs, direct costs,
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indirect costs.
7. Study design, study duration, data collection period/year, cost related data
collection methods, result summary, other measures reported, key findings.
8. Relevant Conclusion
During the piloting phase, any adjustments will be made as needed. As the scoping
review progresses, the data extraction technique will be updated or adjusted. Any
changes or amendments that are required during the actual review will be
documented in the scoping review report. The findings will be evaluated with the
team to see if the data extracted meets the scoping reviews goals and objectives.3?
The resolution of differences between the reviewers will be discussed with a subject

expert or a senior reviewer.>?

Stage S: Collating, summarizing, and reporting the results

To exhibit the search process, a ‘Preferred Reporting Items for Systematic Reviews and
Meta-analyses’ (PRISMA) flow diagram will be used.*’ The flow diagram will help display
the decision-making process, as well as the outputs of the searches, the exclusion of
duplicated citations, study selection, complete retrieval, additional bibliography mining, and

presentation of the final summary.

Studies will be grouped by costs type (direct or indirect), settings, and study design
along with key findings. A descriptive statistics, such as measures of frequencies and
central measures of tendency will be used to reflect the kind of research design, costs
of treatment examined, and costs identification criteria.*! The results will be
summarized and analyzed and will be presented in a graphical, tabular, or in a
detailed descriptive structure that aligns to the purpose and scope of the review.3?

Thematic and narrative approach will also be incorporated for the analysis of
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quantitative and qualitative studies.*?> Inadequacies and limitations in the current
literature will be identified and summarised.

Study timeline is depicted in Table 4
Table 4 Study timeline

Scoping review steps Status

1. Identifying the research questions Completed

2. Identifying relevant studies

e Search terms and Completed
inclusion/exclusion criteria

o Conducting the search Ongoing

3. Selection of eligible studies

e Title and abstract screening 2 Weeks
o Full text screening 4 weeks
4. Data extraction and charting 4 weeks
5. Data analysis and reporting the 6 weeks
results
DISCUSSION

This scoping review will map the existing information on the economic burden
(direct and indirect costs) of female breast cancer in India. Understanding the economic
effect of illness is critical for low-income nations dealing with a high disease burden and
limited resources. This is in accordance with the SDGs, which aim for the abolition of all
forms of poverty and a one-third decrease in NCD-related early death by 2030.'8 In a
narrative format, the findings of this scoping review will address the significance for health
care policy, including a debate on national screening programmes in India for current primary
prevention of breast cancer through cancer screening programmes and future research.
Additionally, cancer treatment leads to high out-of-pocket expenditure (OOPE) in India,

which imposes financial hardship, especially for the poorest. Findings from this scoping
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review will also help enhance the coverage of risk pooling mechanism for health insurance
packages/schemes for breast cancer treatment in India. Any variation from the techniques

specified in this protocol shall be documented and disclosed in the final publication.

PATIENT AND PUBLIC INVOLVEMENT
This scoping review procedure was not informed by a patient and public
participation strategy or organisation. The design and development of the procedure

were neither patient- or public-centred.

ETHICS AND DISSEMINATION

This scoping review procedure describes a strategy for searching and mapping the
literature on breast cancer management costs for individuals with breast cancer in a
rigorous and methodical manner. Because this scoping review will solely contain
publicly available data, therefore ethical approval is not obligatory. The findings of
this study will be presented at a national or international conference related to economics
and healthcare and published in peer-reviewed journal. The authors expect that our
analysis of the present status of breast cancer diagnostic and treatment research will
help to steer future research and to guide clinical practice and public policy makers
and bring awareness among patients, clinicians, decision makers, third party payers about the
out-of-pocket expenditure for breast cancer. It will also help to understand the economic

burden of breast cancer in India.

ACKNOWLEDGEMENTS

The authors would like to thank Dr. Bhumika T.V., Coordinator, PHESA, Prasanna
School of Public Health (PSPH), Manipal Academy of Higher Education (MAHE),
Manipal, Karnataka, India for coordinating with Department of Commerce, MAHE,

during the research period.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

FOOTNOTES

Author Statement: PCB, HTH, PS, KKK, JB, VSD, PP, AR contributed to the title and
conception or design of the review. PCB, HTH, PS, KKK drafted the protocol manuscript with

suggestions from PP, VJD, JB and AJS. PCB, HTH, PS, KKK developed and conducted the

preliminary searches. JB, VSD, and PP assisted in developing the search strategy, and

protocol development. AR and AJS coordinated between departments and furnished

administrative support. All the authors have proofread the protocol and given the final approval

of the version to be published.

Funding: The authors declare that they received no specific grant, from any funding

agency in the public, commercial or not-for-profit sectors, for this review.

Competing interests: The authors declare there is no conflict of interest.

Provenance and peer review: Not commissioned, externally peer reviewed

Patient consent for publication: Not required.

REFERENCES

1 Dikshit R, Gupta PC, Ramasundarahettige C, Gajalakshmi V, Aleksandrowicz L,
Badwe R et al. Cancer mortality in India: a nationally representative survey. Lancet

2012; 379: 1807-1816.

2 Female Breast Cancer — Cancer Stat Facts.
https://seer.cancer.gov/statfacts/html/breast.html (accessed 2 Apr2021).

3 Jemal A, Bray F, Center MM, Ferlay J, Ward E, Forman D. Global Cancer Statistics.

doi:10.3322/caac.20107.

4 Cancer Statistics - India Against Cancer. http://cancerindia.org.in/cancer-statistics/

(accessed 2 Apr2021).

5 Breast Cancer Treatment | Breast Cancer Hospital Delhi NCR, India | RGCIRC.
https://www.rgcirc.org/specialties/department-surgical-oncology/breast-oncology-

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 16 of 24


http://bmjopen.bmj.com/

Page 17 of 24

oNOYTULT D WN =

10

11

12

13

14

15

16

17
18

19

20

21

BMJ Open

17

services/ (accessed 2 Apr2021).

World Cancer Report — IARC. https://www.iarc.who.int/cards_page/world-cancer-
report/ (accessed 3 Apr2021).

Agarwal G, Ramakant P. Breast Cancer Care in India: The Current Scenario and the
Challenges for the Future. Breast Care 2008; 3: 21.

Chen T, Sepanlou SG, Zeeb H, Dai Z, Di G-H, Ji P et al. The Burden and Trends of
Breast Cancer From 1990 to 2017 at the Global, Regional, and National Levels:
Results From the Global Burden of Disease Study 2017. Front Oncol |
www.frontiersin.org 2020; 1: 650.

INDIAN COUNCIL OF MEDICAL RESEARCH.
https://main.icmr.nic.in/sites/default/files/ICMR_News_1.pdf.

WHO report on cancer: setting priorities, investing wisely and providing care for all.
https://www.who.int/publications/i/item/who-report-on-cancer-setting-priorities-
investing-wisely-and-providing-care-for-all (accessed 3 Apr2021).

Rangarajan B, Shet T, Wadasadawala T, Nair NS, Sairam RM, Hingmire SS et al.
Breast cancer: An overview of published Indian data. South Asian J Cancer 2016; 5:
86.

Nounou MI, EIAmrawy F, Ahmed N, Abdelraouf K, Goda S, Syed-Sha-Qhattal H.
Breast Cancer: Conventional Diagnosis and Treatment Modalities and Recent Patents
and Technologies. Breast Cancer (Auckl) 2015; 9: 17.

Alkabban FM, Ferguson T. Breast Cancer. Cambridge Handb Psychol Heal Med
Second Ed 2020; : 577-580.

Sharma GN, Dave R, Sanadya J, Sharma P, Sharma KK. Various types and
management of breast cancer: An overview. J. Adv. Pharm. Technol. Res. 2010; 1:
109-126.

Ginsburg O, Yip C-H, Brooks A, Cabanes A, Caleffi M, Yataco JAD et al. Breast
cancer early detection: A phased approach to implementation. Cancer 2020; 126:
2379-2393.

Sun L, Legood R, dos-Santos-Silva I, Gaiha SM, Sadique Z. Global treatment costs of

breast cancer by stage: A systematic review. PLoS One 2018; 13.
doi:10.1371/JOURNAL.PONE.0207993.

OM K. Breast cancer and early detection. J Family Community Med 1996; 3: 7-9.

IN THE YEAR 2015, LEADERS FROM 193 COUNTRIES OF THE WORLD.
https://www.undp.org/sites/g/files/zskgke326/files/publications/SDGs_Booklet Web
En.pdf.

Jo C. Cost-of-illness studies: concepts, scopes, and methods. Clin Mol Hepatol 2014;
20: 327-337.

Santacroce SJ, Tan KR, Killela MK. A systematic scoping review of the recent
literature (~2011-2017) about the costs of illness to parents of children diagnosed with
cancer. Eur. J. Oncol. Nurs. 2018; 35: 22-32.

Nair Sherin;Tiwari, Vijay Kumar;Piang, Lam Khan; KS. Cost of Treatment for

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

BMJ Open

18

Cancer: Experiences of Patients in Public Hospitals in India. Asian Pacific J Cancer
Prev2013; 14: 5049-5054.

Hond DE. THE COSTS OF BREAST CANCER PRIOR TO AND FOLLOWING
DIAGNOSIS PCN53 COST PER DISEASE STAGE OF ADVANCED GASTRIC
CANCER IN BRAZIL FROM THE PRIVATE PAYER PERSPECTIVE PCN54 A
DESCRIPTIVE ANALYSIS OF SUBJECTS WITH METASTATIC GASTRIC
CANCER (MGC) PCN55 THE ECONOM. 2009. doi:10.1016/S1098-3015(10)74302-
3.

Mittmann N, Porter JM, Rangrej J, Seung SJ, Liu N, Saskin R et al. Health system
costs for stage-specific breast cancer: A population-based approach. Curr Oncol 2014;
21: 281-293.

Coumoundouros C, Ould Brahim L, Lambert SD, McCusker J. The direct and indirect
financial costs of informal cancer care: A scoping review. Heal. Soc. Care Community.
2019; 27: €622—¢636.

American Health & Drug Benefits. https://www.ahdbonline.com/.

Tekin RN, Saygili M. Determining Breast Cancer Treatment Costs Using the Top
Down Cost Approach. Eur J Breast Heal 2019; 15: 242.

Jain M, Mukherjee K. Economic burden of breast cancer to the households in Punjab,
India. 2016. doi:10.4103/2230-8598.179754.

Aboutorabi A, Jahangiri R, Bagherzadeh R, Gorman JF, Nemati A. Indirect costs in
patients with breast cancer: protocol for a systematic review. doi:10.21203/rs.3.rs-
28905/v1.

Gupta N, Verma RK, Gupta S, Prinja S. Cost effectiveness of trastuzumab for
management of breast cancer in India. J Glob Oncol 2020; 6: 205-216.

Arksey H, O’Malley L. Scoping studies: towards a methodological framework.
https://doi.org/101080/1364557032000119616 2007; 8: 19-32.

Levac D, Colquhoun H, O’Brien KK. Scoping studies: advancing the methodology.
Implement Sci 2010 51 2010; 5: 1-9.

Peters MDJ, Marnie C, Tricco AC, Pollock D, Munn Z, Alexander L et al. Updated
methodological guidance for the conduct of scoping reviews. JBI Evid Synth 2020; 18:
2119-2126.

Moher D, Shamseer L, Clarke M, Ghersi D, Liberati A, Petticrew M et al. Preferred
reporting items for systematic review and meta-analysis protocols (PRISMA-P) 2015
statement. Rev Esp Nutr Humana y Diet 2016; 20: 148—160.

Tricco AC, Lillie E, Zarin W, O’Brien KK, Colquhoun H, Levac D ef al. PRISMA
extension for scoping reviews (PRISMA-ScR): Checklist and explanation. Ann. Intern.
Med. 2018; 169: 467-473.

Peters M, Godfrey C, Mclnerney P, Munn Z, Trico A, Khalil H. Chapter 11: Scoping
Reviews. JBI Man Evid Synth 2020. doi:10.46658/JBIMES-20-12.

Fortner B V, Demarco G, Irving G, Ashley J, Keppler G, Chavez J et al. Description
and Predictors of Direct and Indirect Costs of Pain Reported by Cancer Patients. J

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 18 of 24


http://bmjopen.bmj.com/

Page 19 of 24

oNOYTULT D WN =

37

38

39

40

41

42

BMJ Open

19

Pain Symptom Manage 2003; 25: 9—18.

ROINE E, FARKKILA N, SINTONEN H, TAARI K, ROINE RP, SAARTO T. Costs
in Different States of Breast Cancer. Anticancer Res 2019; 39: 353-359.

Breast cancer - Diagnosis and treatment - Mayo Clinic.
https://www.mayoclinic.org/diseases-conditions/breast-cancer/diagnosis-treatment/drc-
20352475.

Page MJ, Moher D, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD et al.
PRISMA 2020 explanation and elaboration: updated guidance and exemplars for
reporting systematic reviews. BMJ 2021; 372. doi:10.1136/BMJ.N160.

Schmidt B-M, Colvin CJ, Hohlfeld A, Leon N. Definitions, components and processes
of data harmonisation in healthcare: a scoping review. doi:10.1186/s12911-020-01218-
7.

Daudt HML, van Mossel C, Scott SJ. Enhancing the scoping study methodology: a
large, inter-professional team’s experience with Arksey and O’Malley’s framework.
BMC Med Res Methodol 2013 131 2013; 13: 1-9.

Nye C, Brunton G, Wendt O. Methods for Scoping Reviews Faculty: KTDRR’s
Workshop on Scoping Review Methods for Producing Research Syntheses. 2016.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

Supplementary file 1

Preferred Reporting Items for Systematic reviews and Meta-Analyses extension for
Scoping Reviews (PRISMA-ScR) Checklist

REPORTED
SECTION ITEM | PRISMA-ScR CHECKLIST ITEM ON PAGE #

TITLE
Title
ABSTRACT

Structured
summary

INTRODUCTION

Rationale

Objectives

METHODS
Protocol and
registration

Eligibility criteria

Information
sources*
Search
Selection of

sources of
evidencet

Data charting
processt

Data items
Critical appraisal of

individual sources
of evidence§

o
e T,

W

St. Michael’s

Inspired Care.
Inspiring Science.

K

-
Moj ya®

>
Hyyo®

11

12

Identify the report as a scoping review.

Provide a structured summary that includes (as
applicable): background, objectives, eligibility criteria,
sources of evidence, charting methods, results, and
conclusions that relate to the review questions and
objectives.

Describe the rationale for the review in the context of
what is already known. Explain why the review
questions/objectives lend themselves to a scoping
review approach.

Provide an explicit statement of the questions and
objectives being addressed with reference to their key
elements (e.g., population or participants, concepts, and
context) or other relevant key elements used to
conceptualize the review questions and/or objectives.

Indicate whether a review protocol exists; state if and
where it can be accessed (e.g., a Web address); and if
available, provide registration information, including the
registration number.

Specify characteristics of the sources of evidence used
as eligibility criteria (e.g., years considered, language,
and publication status), and provide a rationale.
Describe all information sources in the search (e.g.,
databases with dates of coverage and contact with
authors to identify additional sources), as well as the
date the most recent search was executed.

Present the full electronic search strategy for at least 1
database, including any limits used, such that it could be
repeated.

State the process for selecting sources of evidence (i.e.,
screening and eligibility) included in the scoping review.

Describe the methods of charting data from the included
sources of evidence (e.g., calibrated forms or forms that
have been tested by the team before their use, and
whether data charting was done independently or in
duplicate) and any processes for obtaining and
confirming data from investigators.

List and define all variables for which data were sought
and any assumptions and simplifications made.

If done, provide a rationale for conducting a critical
appraisal of included sources of evidence; describe the
methods used and how this information was used in any
data synthesis (if appropriate).
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REPORTED
SECTION ITEM | PRISMA-ScR CHECKLIST ITEM ON PAGE #

Describe the methods of handling and summarizing the

Synthesis of results data that were charted. 12-13
RESULTS
. Give numbers of sources of evidence screened,
Selection of . . X ) i
assessed for eligibility, and included in the review, with
sources of 14 : . . NA Protocol
. reasons for exclusions at each stage, ideally using a flow
evidence .
diagram.
Characteristics of . -
For each source of evidence, present characteristics for
sources of 15 . : o NA Protocol
. which data were charted and provide the citations.
evidence
Crm_cal appraisal If done, present data on critical appraisal of included NA scoping
within sources of 16 . . .
. sources of evidence (see item 12). review
evidence
Results of For each included source of evidence, present the
individual sources 17  relevant data that were charted that relate to the review NA
of evidence questions and objectives.
Synthesis of results 18 Summarize and_/or preser_lt the chart|r_1g rgsults as they NA
relate to the review questions and objectives.
DISCUSSION
Summarize the main results (including an overview of
Summary of concepts, themes, and types of evidence available), link
. 19 : . L . 13
evidence to the review questions and objectives, and consider the
relevance to key groups.
Limitations 20 | Discuss the limitations of the scoping review process. 2
Provide a general interpretation of the results with
Conclusions 21  respect to the review questions and objectives, as well 14
as potential implications and/or next steps.
FUNDING
Describe sources of funding for the included sources of
Funding 22 evidence, as well as sources of funding for the scoping 16

review. Describe the role of the funders of the scoping

review.

JBI = Joanna Briggs Institute; PRISMA-ScR = Preferred Reporting Items for Systematic reviews and Meta-Analyses
extension for Scoping Reviews.

* Where sources of evidence (see second footnote) are compiled from, such as bibliographic databases, social media
platforms, and Web sites.

1 A more inclusive/heterogeneous term used to account for the different types of evidence or data sources (e.g.,
quantitative and/or qualitative research, expert opinion, and policy documents) that may be eligible in a scoping
review as opposed to only studies. This is not to be confused with information sources (see first footnote).

I The frameworks by Arksey and O’Malley (6) and Levac and colleagues (7) and the JBI guidance (4, 5) refer to the
process of data extraction in a scoping review as data charting.

§ The process of systematically examining research evidence to assess its validity, results, and relevance before
using it to inform a decision. This term is used for items 12 and 19 instead of "risk of bias" (which is more applicable
to systematic reviews of interventions) to include and acknowledge the various sources of evidence that may be used
in a scoping review (e.g., quantitative and/or qualitative research, expert opinion, and policy document).

From: Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al. PRISMA Extension for Scoping Reviews
(PRISMASCR): Checklist and Explanation. Ann Intern Med. 2018;169:467—-473. doi: 10.7326/M18-0850.
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Supplementary file 2: Draft Search Strategy for PubMed/MEDLINE
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PubMed/MEDLINE

(("breast neoplasms"[MeSH Terms] OR ("breast"[All Fields] AND "neoplasms"[All Fields]) OR "breast
neoplasms"[All Fields] OR ("breast"[All Fields] AND "cancer"[All Fields]) OR "breast cancer"[All Fields]
OR ("brca 1 protein"[All Fields] OR "brca 2 protein"[All Fields] OR "cancer of the breast"[All Fields] OR
"breast cancer cell"[All Fields] OR "ductal carcinoma"[All Fields] OR "brca2 protein"[All Fields] OR "brcal
protein"[All Fields] OR "Breast Tumor"[All Fields] OR "Breast Malignant Tumors"[All Fields] OR
"Malignant Neoplasm"[All Fields] OR "Breast Malignant Neoplasm"[All Fields] OR "Breast
Carcinoma"[All Fields] OR "Triple Negative Breast Cancer"[All Fields] OR "Triple Negative Breast
Neoplasms"[All Fields] OR "Triple Negative Breast Neoplasm"[All Fields] OR "Inflammatory Breast
Neoplasms"[All Fields] OR "Inflammatory Breast Cancer"[All Fields] OR "Mucin-like Carcinoma-
associated Antigen"[All Fields] OR "Unilateral Breast Cancer"[All Fields] OR "Hereditary Breast
Cancer"[All Fields] OR "Mammary Cancer"[All Fields] OR "Mammary Cancers"[All Fields] OR "Human
Mammary Carcinomas"[All Fields] OR "Human Mammary Cancer"[All Fields] OR "Breast Carcinoma In
Situ"[All Fields])) AND ("healthcare cost*"[Text Word] OR "cancer treatment cost"[Title/Abstract] OR
"cost*"[All Fields] OR "treatment cost*"[All Fields] OR "health care cost*"[All Fields] OR "diagnostic
cost*"[All Fields] OR "indirect cost*"[All Fields] OR "direct cost*"[All Fields] OR "disease burden"[All
Fields] OR "cost effectiveness analysis"[All Fields] OR "cost effectiveness benefit"[All Fields] OR "cost
utility analysis"[All Fields] OR "cost estimation*"[All Fields] OR "pharmacoeconomic*"[Text Word] OR
“cost of illness"[All Fields] OR "cost of disease"[All Fields] OR "disease cost*"[All Fields] OR "hospital
cost*"[All Fields] OR "health economics"[All Fields] OR "economic evaluation"[Title/Abstract] OR
"economic burden"[All Fields] OR "economic impact"[Text Word] OR "oop"[All Fields] OR "out of
pocket"[All Fields] OR "out of pocket expenditure*"[All Fields] OR "out of pocket payment*"[All Fields]
OR "medical cost*"[All Fields] OR "medical care cost*"[All Fields] OR ("developing countr*"[All Fields]
OR "Imic*"[All Fields] OR "low income econom*"[All Fields] OR "developing econom*"[All Fields] OR
"developing nation*"[All Fields] OR "developing population*"[All Fields] OR "less developed
countr*"[All Fields] OR "Less-Developed Countries"[All Fields] OR "third world countr*"[All Fields] OR
"third world nation*"[All Fields] OR "less developed nation*"[All Fields] OR "less developed
econom*"[All Fields] OR "low to middle income countr*"[All Fields] OR "low middle income countr*"[All
Fields] OR "low income countr*"[All Fields] OR "low income econom*"[All Fields] OR "lower income
countr*"[All Fields] OR "lower income nation*"[All Fields] OR "lower income econom*"[All Fields] OR
"lower income population*"[All Fields] OR "middle income countr*"[All Fields] OR "middle income
econom*"[All Fields] OR "middle income nation*"[All Fields] OR "middle income group*"[All Fields] OR
"transitional countr*"[All Fields] OR "transitional econom*"[All Fields] OR "under developed count*"[All
Fields] OR "under developed nation*"[All Fields])) AND ("india*"[All Fields] OR "asia*"[All Fields] OR
"south asia*"[All Fields] OR "bharat"[All Fields] OR "hindustan"[All Fields] OR "kerala*"[All Fields] OR
"tamil nadu"[All Fields] OR "karnataka"[All Fields] OR "andra pradesh"[All Fields] OR "telangana"[All
Fields] OR "goa"[All Fields] OR "Maharashtra"[All Fields] OR "Gujarat"[All Fields] OR "punjab"[All Fields]
OR "Rajasthan"[All Fields] OR "Haryana"[All Fields] OR "Uttarakhand"[All Fields] OR "Jammu and
Kashmir"[All Fields] OR "Uttar Pradesh"[All Fields] OR "Madhya Pradesh"[All Fields] OR "orissa"[All
Fields] OR "bihar"[All Fields] OR "Jharkhand"[All Fields] OR "Chhattisgarh"[All Fields] OR "manipur"[All
Fields] OR "West Bengal"[All Fields] OR "Sikkim"[All Fields] OR "Meghalaya"[All Fields] OR "assam"[All
Fields] OR "Mizoram"[All Fields] OR "Tripura"[All Fields] OR "Arunachal Pradesh"[All Fields] OR
"Himachal Pradesh"[All Fields] OR "Republic of India"[All Fields])) AND ((humans[Filter]) AND

(english[Filter]) AND (2000:2021[pdat]))
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Word Count: 3,015

ABSTRACT

Introduction: Breast cancer is the foremost cause for mortality among women. The non-
communicable disease (NCD) imposes significant economic expenses to communities. Its
economic impact includes both direct and indirect healthcare costs. This scoping review will
map key concepts underpinning the current direct and indirect expenses of breast cancer in
India.

Methods and analysis: This scoping review will follow ‘Arksey and O'Malley's’ approach
and updated methodological guidance from the Joanna Briggs Institute. The Cochrane
library, Econ Papers, Embase, ProQuest central, PubMed, and SCOPUS will be searched for
peer-reviewed scientific journal publications from the year 2000 to 2021. Reference lists of

included articles and preprint repositories will be searched for additional and unpublished
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literature. Independent screening (title, abstract and full text) and data extraction will be
carried out against the defined inclusion criteria. The results will be narratively summarised
and charted under the conceptual areas of this scoping review. The research gaps and scope
for future research on the topic will be identified. Findings will be reported using the
Preferred Reporting Items for Systematic Reviews extension for Scoping Reviews

(PRISMA ScR).

Ethics and dissemination: Ethics clearance will not be obligatory because this scoping
review will only involve publicly available data. The review's findings will be disseminated
through social media and a presentation in a national or international conference related to
economics and healthcare. The findings will be published in a scientific journal that is peer-

reviewed.

99 «C P11

Key Words - “breast cancer”, “diagnostic cost”, “treatment cost”, “economic burden”,

“health expenditure”, “India”.

Strengths and limitations of this study

1. Breast cancer diagnosis and treatment costs in India will be investigated using an
established, rigorous, and systematic approach.

2. The extensive search in databases and grey literature is aimed at including published and
unpublished research from the past two decades.

3. The literature search is limited to English language.

4. The quality of articles in the scoping review will not be assessed.
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INTRODUCTION

India’s epidemiological transition has increased the burden of both communicable and NCD.
Amongst the NCD, cancers are the most prevalent. Within the Indian context, breast cancer,
lung cancer, oral cancer, stomach, and cervical cancer are commonly predominant.! Breast
cancer is a severe illness, mainly affecting the women of reproductive age in India,
with high medical costs and economic impact.? In 2020, the worldwide cancer
incidence and fatalities reached 19.3 million and 10 million respectively. For the year
2020, the estimated incidence of cancer among females in India was 712,758 (104 per
100,000).># The origin of breast cancer is unclear. However, several risk factors are
known to be associated with the disease, such as age, genetics, genes, radiation
exposure, obesity, delayed pregnancy, and alcohol.> According to the ‘International
Agency for Research on Cancer’ (IARC), delayed diagnosis leads to poorer probable
outcome or prognosis of the breast cancer disease.® It is the most predominant cancer in
women, accounting for about a quarter of all cancer cases in Indian cities, and

ranking second in rural India.?’

According to the ‘National Cancer Registry Programme’, breast cancer accounts for
25 to 32 percent of all female cancers in cities like Ahmedabad, Bengaluru, Bhopal,
Chennai, Delhi, Hyderabad and Kolkata.’ Breast cancer incidence rates are growing
with an annual percentage rise ranging from 1.4 percent to 2.8 percent, which is
more evident in urban regions such as Bengaluru, Chennai, Delhi and Hyderabad
than in rural areas.!*® The Indian Council for Medical Research (ICMR) reported
1.5 lakh new breast cancer cases in 2019, with 70,000 deaths per year. In India, only
66 percent of women with breast cancer survive for five years, compared to 90
percent of women in the United States.’ According to a study conducted by the

International Agency for Research on Cancer (IARC) in 2020, in the previous year,
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150,000 people had been diagnosed with breast cancer.® Breast cancer is primarily
associated with increased life expectancy, changes in population reproductive patterns (e.g.,
later age at first birth), overweight and obesity, lower levels of physical activity, social
development and growth, and embracing western lifestyles (World Health Organization

(WHO), 2020).5-10

Cancerous breast tissue originates from breast milk providing milk ducts and lobules.’
Breast cancer is categorised as ductal carcinomas and lobular carcinomas. Invasive
ductal carcinoma is the most common type accounting for around 70% of tumours,
whereas invasive lobular carcinomas account for 15-20% of tumours.>%!! Breast
cancer is classified into the five stages depending on the size and spread of the lump
or tumour in breast: Stage 0 (also known as ‘Ductal Carcinoma in Situ’ (DCIS)),
‘stage I’, ‘stage II”, ‘stage III’, and ‘stage IV’.7 The stage of cancer is determined by a
series of specialist physical exams, mammography, ultra-sonography, aspiration, biopsies,
bone scans, and blood tests. Oncologists use a comprehensive strategy to treat breast cancer
such as, surgery, hormone therapy, chemotherapy, radiation therapy and biological
therapies.!? Despite advancements in therapy and awareness initiatives, the dangers linked
with breast cancer continue to grow in India. Poor diagnosis and costly treatment lead to a
high death rate.’ The typical cost of treatment including radiation, surgery, and
investigations costs between INR 5 and 6 lakhs (about US$6700 to US$8000). Six rounds of

chemotherapy with tailored treatment cost more than INR 20 lakhs (US$27000).

Expenditures have risen as a result of expensive infrastructure, new technology-

based research costs, and newer medicines. Statistics suggest only one in every two
women with breast cancer survive, implying a 50% mortality rate. The high mortality
rate of breast cancer can be attributed to the lack of awareness about the disease, as majority

of the breast cancers are identified at an advanced stage, resulting in poor response to
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treatment and high treatment costs. °-!3 Because of patients lack of knowledge on their
disease condition they fail to approach suitable medical facilities therefore most breast
cancers are detected at an advanced stage. Patients in urban areas are predominantly
identified at stage two, when the lesions become palpable lumps; but in rural regions
these lesions are diagnosed only after they have progressed to metastatic tumors.!'#15
The cost of targeted therapy on the WHO Essential Medicine List (EML) for ‘stage |
HER2+ breast cancer’ Human Epidermal growth factor Receptor 2) breast cancer,
for example, is projected to be comparable to roughly ten years of average yearly
income in India.!%-1¢ As breast cancer treatment is getting expensive, primary
prevention is the key to breast cancer management. Breast cancer has a one hundred
percent success rate if detected early and a high survival percentage till the middle
stages. Approximately half of all breast cancer patients in India are in stages 3 and 4,
when the chances of survival are exceedingly low and treatment costs are
considerable. According to the ICMR, less than 5% of women in India have their
breasts screened. Breast cancer has a low survival rate since it is detected late. If a
variety of early detection measures were improved, breast cancer mortality may be
lowered. Raising knowledge of the benefits and potential risks of breast screening,
as well as making it more widely available, could also help in promoting early
identification of this disease and consequently reducing the associated costs.’%17
The 2030 Agenda endorsed by the General Assembly for Sustainable Development in
September 2015, comprises 17 Sustainable Development Goals (SDGs). Among 17 SDGs,
SDG 1 & 3 have set a target which aim for the abolition of all kinds of poverty and a
one-third decrease in noncommunicable disease-related early death respectively, by
2030.!% Breast cancer is a prominent cause of death in recent decades, posing a

significant societal and economic threat. As a result, governments must understand
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the economic burden (direct and indirect expenses) of breast cancer in order to
effectively allocate resources. Direct expenses include medical and non-medical
expenditures incurred as a result of resource usage owing to inpatient and outpatient
health care occurrences connected with diagnosis and treatment. These also include
transportation and caregivers’ costs. Indirect expenses, on the other contrary, include
productivity loss owing to work absenteeism (morbidity) and death from cancer
(mortality) at early age.'® Direct and indirect expenses together form the economic

burden of breast cancer.

In India, the amount of information accessible on the economic impact of breast cancer is
limited.2%-23 Although studies on expenses associated with breast cancer?*2¢ and state wise
cost of breast cancer?’-?® are available, a comprehensive review of literature on costs of breast
cancer in India is missing.?® To fill this void, a scoping review assessment of the literature on
the evidence on the cost of diagnosis and treatment of breast cancer in India will be
performed. The major objective is to collect data on the direct and indirect costs of breast
cancer diagnosis and treatment in India. Additionally, this scoping study can serve to
evaluate the impact of illnesses on society, aiding policymakers and decision makers in

forecasting future healthcare expenditures and making resource allocation choices.

METHODS & ANALYSIS

Protocol Design

The Arksey and O'Malley's scoping review methodological framework3’, guidance
by Levac at al.3!, and JBI updated methodological guidance (Peters et al., 2020) were
used in preparation of this protocol.?3? The current procedure and future scoping review
would be documented using the ‘Preferred Reporting Items for Systematic Reviews and

Meta-Analyses (PRISMA) protocols extension for scoping reviews guidelines’ (PRISMA-
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ScR; Supplementary file-1).33-3 The scoping review will be carried out in five different

stages

1. Identification of the research question
2. Identifying relevant studies

3. Selection of eligible studies

4. Data extraction and charting results

5. Collating, summarizing and reporting the results

Stage 1: Identification of the research question

The main research question is: “What is the cost (direct and indirect) associated with breast
cancer in India among the female population aged 18 years and above? These include costs
associated with diagnosis and treatment.” Research sub-questions include: What are the direct

and indirect expenses of breast cancer treatments (all stages) in India?

Stage 2: Identifying relevant studies

Eligibility Criteria

To discover relevant literature, a comprehensive search strategy was established, which was
supported by key inclusion criteria. The eligibility criteria is defined based on ‘Population-
Concept-Context’ (PCC) framework recommended by the ‘JBI methodology for scoping

reviews’ (Table 1).3

Table 1. PCC framework (Eligibility criteria) for study selection

Criteria Determinants

Population Female participants with breast cancer
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Concept Cost associated with breast cancer disease
management
Context India

Population: The scoping review will examine studies including Indian women aged 18 and
above who have been diagnosed with breast cancer. Studies on breast cancer that includes
male population and does not report cost data separately for the female population, will not

be considered.

Concept: This scoping review's main goal is to investigate and quantify the costs of breast
cancer detection and treatment in India. It will include cost or expenditure categorized as
direct and indirect costs. Studies that include cost of diagnosis and treatment with specific
modalities will be included. The direct cost will cover the total medical cost, which include
the cost of diagnostic and screening such as, physical examination, mammograms, ultra-
sonography, fine needle aspiration test (FNAC), bone scans, blood tests, biopsies, and cost of
treatment such as, hospitalization cost (including cost of surgery), drug cost, radiotherapy
cost, chemotherapy, hormone therapy, biological treatment, consultation cost and non-
medical cost (transportation, food, and lodging). Indirect cost will include total patient wage
loss, total caregiver wage loss, spending on hired help, productivity loss.3%37 Direct and
indirect cost will also be provided for all stages of breast cancer treatment (Stage 0 to 4).33
Studies that assess the cost of many cancers simultaneously; but do not provide the specific

break down of costs for breast cancer will be excluded.

Context: The purpose of this scoping review is to assess the economic impact of breast
cancer in India. As a result, it would evaluate research in India at all stages (0 to 4) of breast
cancer.’® This review will consider research done in any clinical setting (e.g., inpatient,

outpatient) or health care institution (e.g., hospitals, health centres, nursing homes)
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throughout all Indian states.

Search strategy

Only literature published from 2000 onwards in English language will be considered. A
search of several electronic databases was used as the major source of literature: The
Cochrane library, EconPapers, Embase, ProQuest central, PubMed, and Scopus. The
secondary source of potentially relevant material was for grey literature from Google
Scholar and Shodhganga: a reservoir of Indian theses (@ INFLIBNET. We will manually
examine the reference lists of included research, reports, related reviews and publications, as
well as preprint repositories, for the inclusion of further relevant studies. Authors will be
contacted. In cooperation with a medical librarian, the team devised a search
technique to find a complete list of relevant terms pertaining to the cost of breast
cancer diagnosis and treatment in India. A primary search on PubMed was initiated
to identify articles for this review. The key words used to describe the relevant articles
will be listed and used to develop a full search strategy for PubMed. Initially “breast cancer”
OR "breast oncology" OR "breast neoplasm" OR "mammary gland” OR
“carcinoma" AND “diagnostic cost” OR "cost", "treatment cost" OR "economic
burden" OR "cost of disease" OR "cost of treatment" OR "cost of diagnosis" AND
“India" OR "LMIC" OR “developing countries” was used for mapping relevant studies.
The search strategy was customized and modified consisting of all keywords and index
terms for Scopus, The Cochrane library, Embase, Econ Papers and ProQuest Central
databases. A search will also be done through scientific repositories such as, the cancer

institute and research centre and the population-based cancer registries repository.

The search terms from each concept of the search strategy were merged with

appropriate boolean operators to produce the final relevant reports and articles. An
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example of the search strategy is provided below in Table 2 and search results for

PubMed are provided in an online supplementary file 2.

Table 2. Search strategy

# Keywords
(“Breast Cancer” OR “Cancer of Breast” OR “Mucin like Carcinoma” OR “BRCA
1 1 Protein” OR “BRCA 2 Protein””) OR (“Cancer” OR “Neoplasm” OR
“Carcinoma”)
(“Healthcare Cost” OR “Diagnosis Cost” OR “Treatment Cost” OR “Direct Cost”
OR “Indirect Cost” OR “Caregiver Cost” OR “Societal Cost” OR “Disease
2 Burden” OR “Cost Utility Analysis” OR “Cost Effectiveness Analysis” OR “Cost
Benefit Analysis” OR “Disease Cost” OR “Estimation of Cost” OR “Medical
Cost”)
(“India” OR “Republic of India” OR “Bharat” OR “Hindustan” OR “LMIC” OR
’ “Developing Country”)
4 #1 AND #2 AND #3

Stage 3: Selection of eligible studies

Identified studies from search on different databases will be collated and imported to

Zotero version 5.0. Duplicates will be removed at compilation stage, and the citations

and their abstracts will consecutively be transferred to Microsoft Excel for screening

process. A two-stage screening process comprising of

. Title and abstract screening

2. Full-text review will be carried out

Based on the eligibility criteria, two independent reviewers will do the screening of

title and abstract (Table 3) and studies that do not address the research question will be
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removed. Any disagreements between the reviewers will be resolved involving a

third reviewer, an expert in health economics. Further, the screening of full text will
be done for articles that meets the inclusion criteria. Disagreements will be resolved
by involving a subject expert. Both the stages will follow an identical process and the

result will be documented on Microsoft Excel spreadsheets. Reasons for exclusion of

studies will be informed and documented at the full-text screening stage.

Table 3 Inclusion & exclusion criteria

Criteria Inclusion criteria Exclusion criteria
Population Female participants aged Female participants not
18 years and above diagnosed with breast
diagnosed with breast cancer but undergone
cancer screening will be excluded
Concept All studies concerning the Pre-diagnosis screening
expenses related with cost
breast cancer disease
management, including
direct and indirect costs
Context India Non-Indian studies or
studies with a focus on
LMICs or South Asia in
which the expenses for
India are not reported
separately.
Types of evidence sources | Quantitative, qualitative Letter to the editor,
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and mixed methods studies | viewpoint, reviews,

editorials and perspectives

Timeframe Studies published from Articles published before
January 2000 onwards 2000

Language Studies published in Non-English articles
English

Stage 4: Data extracting and charting results

Data from the included full text articles will be extracted by two reviewers
independently using a custom data extraction form (Supplementary file 3) developed
by the research team in Microsoft Excel. The data extracted will capture the study

components as follows -

1. Details of the study (Study title, aim or research question, the authors, year of
publication, state/district/union territories, geographic location, objectives,
methodology, and sample size).

2. Population (e.g., age, gender, target population, population excluded and
sample size).

3. Type of cancer - Breast cancer stages (stage 0-4)

4. Diagnostic and treatment modalities (e.g., physical examination,
mammograms, ultra-sonography, fine needle aspiration test (FNAC), bone
scans, blood tests and biopsies, surgery, radiation therapy, chemotherapy
and/or targeted therapy).

5. Study setting (e.g., clinical settings — public (government) and private).

6. Type of costs reported - Diagnostic costs, treatment costs, direct costs,

indirect costs.
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7. Study design, study duration, data collection period/year, cost related data
collection methods, result summary, other measures reported, key findings.

8. Relevant Conclusion
During the piloting phase, any adjustments will be made as needed. As the scoping
review progresses, the data extraction technique will be updated or adjusted. Any
changes or amendments that are required during the actual review will be
documented in the scoping review report. The findings will be evaluated with the
team to see if the data extracted meets the scoping reviews goals and objectives.3?
The resolution of differences between the reviewers will be discussed with a subject

expert or a senior reviewer.3?

Stage S: Collating, summarizing, and reporting the results

To exhibit the search process, a ‘Preferred Reporting Items for Systematic Reviews and
Meta-analyses’ (PRISMA) flow diagram will be used.*’ The flow diagram will help display
the decision-making process, as well as the outputs of the searches, the exclusion of
duplicated citations, study selection, complete retrieval, additional bibliography mining, and

presentation of the final summary.

Studies will be grouped by costs type (direct or indirect), settings, and study design
along with key findings. A descriptive statistics, such as measures of frequencies and
central measures of tendency will be used to reflect the kind of research design, costs
of treatment examined, and costs identification criteria.*! The results will be
summarized and analyzed and will be presented in a graphical, tabular, or in a
detailed descriptive structure that aligns to the purpose and scope of the review.3?
Thematic and narrative approach will also be incorporated for the analysis of

quantitative and qualitative studies.*?> Inadequacies and limitations in the current
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literature will be identified and summarised.

Study timeline is depicted in Table 4
Table 4 Study timeline

14

Scoping review steps Status
Identifying the research questions Completed
Identifying relevant studies
Search terms and Completed
inclusion/exclusion criteria
Conducting the search Ongoing
Selection of eligible studies
Title and abstract screening 2 Weeks
Full text screening 4 weeks
Data extraction and charting 4 weeks
Data analysis and reporting the 6 weeks

results

PATIENT AND PUBLIC INVOLVEMENT

were neither patient- nor public-centred.

ETHICS AND DISSEMINATION

This scoping review procedure was not informed by a patient and public

participation strategy or organisation. The design and development of the procedure

This scoping review procedure describes a strategy for searching and mapping the
literature on breast cancer management costs for individuals with breast cancer in a
rigorous and methodical manner. Because this scoping review will solely contain
publicly available data, therefore ethical approval is not obligatory. The findings of

this study will be presented at a national or international conference related to economics
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and healthcare and published in peer-reviewed journal. The authors expect that our
analysis of the present status of breast cancer diagnostic and treatment research will
help to steer future research and to guide clinical practice and public policy makers
and bring awareness among patients, clinicians, decision makers, third party payers about the
out-of-pocket expenditure for breast cancer. It will also help to understand the economic

burden of breast cancer in India.
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Preferred Reporting Items for Systematic reviews and Meta-Analyses extension for
Scoping Reviews (PRISMA-ScR) Checklist

REPORTED
SECTION ITEM | PRISMA-ScR CHECKLIST ITEM ON PAGE #

TITLE
Title
ABSTRACT

Structured
summary

INTRODUCTION

Rationale

Objectives

METHODS
Protocol and
registration

Eligibility criteria

Information
sources*
Search
Selection of

sources of
evidencet

Data charting
processt

Data items
Critical appraisal of

individual sources
of evidence§

o
e T,

W

St. Michael’s

Inspired Care.
Inspiring Science.

K

-
Moj ya®

>
Hyyo®

11

12

Identify the report as a scoping review.

Provide a structured summary that includes (as
applicable): background, objectives, eligibility criteria,
sources of evidence, charting methods, results, and
conclusions that relate to the review questions and
objectives.

Describe the rationale for the review in the context of
what is already known. Explain why the review
questions/objectives lend themselves to a scoping
review approach.

Provide an explicit statement of the questions and
objectives being addressed with reference to their key
elements (e.g., population or participants, concepts, and
context) or other relevant key elements used to
conceptualize the review questions and/or objectives.

Indicate whether a review protocol exists; state if and
where it can be accessed (e.g., a Web address); and if
available, provide registration information, including the
registration number.

Specify characteristics of the sources of evidence used
as eligibility criteria (e.g., years considered, language,
and publication status), and provide a rationale.
Describe all information sources in the search (e.g.,
databases with dates of coverage and contact with
authors to identify additional sources), as well as the
date the most recent search was executed.

Present the full electronic search strategy for at least 1
database, including any limits used, such that it could be
repeated.

State the process for selecting sources of evidence (i.e.,
screening and eligibility) included in the scoping review.

Describe the methods of charting data from the included
sources of evidence (e.g., calibrated forms or forms that
have been tested by the team before their use, and
whether data charting was done independently or in
duplicate) and any processes for obtaining and
confirming data from investigators.

List and define all variables for which data were sought
and any assumptions and simplifications made.

If done, provide a rationale for conducting a critical
appraisal of included sources of evidence; describe the
methods used and how this information was used in any
data synthesis (if appropriate).
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REPORTED
SECTION ITEM | PRISMA-ScR CHECKLIST ITEM ON PAGE #

Describe the methods of handling and summarizing the

Synthesis of results data that were charted. 12-13
RESULTS
. Give numbers of sources of evidence screened,
Selection of . . X ) i
assessed for eligibility, and included in the review, with
sources of 14 : . . NA Protocol
. reasons for exclusions at each stage, ideally using a flow
evidence .
diagram.
Characteristics of . -
For each source of evidence, present characteristics for
sources of 15 . : o NA Protocol
. which data were charted and provide the citations.
evidence
Crm_cal appraisal If done, present data on critical appraisal of included NA scoping
within sources of 16 . . .
. sources of evidence (see item 12). review
evidence
Results of For each included source of evidence, present the
individual sources 17  relevant data that were charted that relate to the review NA
of evidence questions and objectives.
Synthesis of results 18 Summarize and_/or preser_lt the chart|r_1g rgsults as they NA
relate to the review questions and objectives.
DISCUSSION
Summarize the main results (including an overview of
Summary of concepts, themes, and types of evidence available), link
. 19 : . L . 13
evidence to the review questions and objectives, and consider the
relevance to key groups.
Limitations 20 | Discuss the limitations of the scoping review process. 2
Provide a general interpretation of the results with
Conclusions 21  respect to the review questions and objectives, as well 14
as potential implications and/or next steps.
FUNDING
Describe sources of funding for the included sources of
Funding 22 evidence, as well as sources of funding for the scoping 16

review. Describe the role of the funders of the scoping

review.

JBI = Joanna Briggs Institute; PRISMA-ScR = Preferred Reporting Items for Systematic reviews and Meta-Analyses
extension for Scoping Reviews.

* Where sources of evidence (see second footnote) are compiled from, such as bibliographic databases, social media
platforms, and Web sites.

1 A more inclusive/heterogeneous term used to account for the different types of evidence or data sources (e.g.,
quantitative and/or qualitative research, expert opinion, and policy documents) that may be eligible in a scoping
review as opposed to only studies. This is not to be confused with information sources (see first footnote).

I The frameworks by Arksey and O’Malley (6) and Levac and colleagues (7) and the JBI guidance (4, 5) refer to the
process of data extraction in a scoping review as data charting.

§ The process of systematically examining research evidence to assess its validity, results, and relevance before
using it to inform a decision. This term is used for items 12 and 19 instead of "risk of bias" (which is more applicable
to systematic reviews of interventions) to include and acknowledge the various sources of evidence that may be used
in a scoping review (e.g., quantitative and/or qualitative research, expert opinion, and policy document).

From: Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al. PRISMA Extension for Scoping Reviews
(PRISMASCR): Checklist and Explanation. Ann Intern Med. 2018;169:467—-473. doi: 10.7326/M18-0850.
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PubMed/MEDLINE

(("breast neoplasms"[MeSH Terms] OR ("breast"[All Fields] AND "neoplasms"[All Fields]) OR "breast
neoplasms"[All Fields] OR ("breast"[All Fields] AND "cancer"[All Fields]) OR "breast cancer"[All Fields]
OR ("brca 1 protein"[All Fields] OR "brca 2 protein"[All Fields] OR "cancer of the breast"[All Fields] OR
"breast cancer cell"[All Fields] OR "ductal carcinoma"[All Fields] OR "brca2 protein"[All Fields] OR "brcal
protein"[All Fields] OR "Breast Tumor"[All Fields] OR "Breast Malignant Tumors"[All Fields] OR
"Malignant Neoplasm"[All Fields] OR "Breast Malignant Neoplasm"[All Fields] OR "Breast
Carcinoma"[All Fields] OR "Triple Negative Breast Cancer"[All Fields] OR "Triple Negative Breast
Neoplasms"[All Fields] OR "Triple Negative Breast Neoplasm"[All Fields] OR "Inflammatory Breast
Neoplasms"[All Fields] OR "Inflammatory Breast Cancer"[All Fields] OR "Mucin-like Carcinoma-
associated Antigen"[All Fields] OR "Unilateral Breast Cancer"[All Fields] OR "Hereditary Breast
Cancer"[All Fields] OR "Mammary Cancer"[All Fields] OR "Mammary Cancers"[All Fields] OR "Human
Mammary Carcinomas"[All Fields] OR "Human Mammary Cancer"[All Fields] OR "Breast Carcinoma In
Situ"[All Fields])) AND ("healthcare cost*"[Text Word] OR "cancer treatment cost"[Title/Abstract] OR
"cost*"[All Fields] OR "treatment cost*"[All Fields] OR "health care cost*"[All Fields] OR "diagnostic
cost*"[All Fields] OR "indirect cost*"[All Fields] OR "direct cost*"[All Fields] OR "disease burden"[All
Fields] OR "cost effectiveness analysis"[All Fields] OR "cost effectiveness benefit"[All Fields] OR "cost
utility analysis"[All Fields] OR "cost estimation*"[All Fields] OR "pharmacoeconomic*"[Text Word] OR
“cost of illness"[All Fields] OR "cost of disease"[All Fields] OR "disease cost*"[All Fields] OR "hospital
cost*"[All Fields] OR "health economics"[All Fields] OR "economic evaluation"[Title/Abstract] OR
"economic burden"[All Fields] OR "economic impact"[Text Word] OR "oop"[All Fields] OR "out of
pocket"[All Fields] OR "out of pocket expenditure*"[All Fields] OR "out of pocket payment*"[All Fields]
OR "medical cost*"[All Fields] OR "medical care cost*"[All Fields] OR ("developing countr*"[All Fields]
OR "Imic*"[All Fields] OR "low income econom*"[All Fields] OR "developing econom*"[All Fields] OR
"developing nation*"[All Fields] OR "developing population*"[All Fields] OR "less developed
countr*"[All Fields] OR "Less-Developed Countries"[All Fields] OR "third world countr*"[All Fields] OR
"third world nation*"[All Fields] OR "less developed nation*"[All Fields] OR "less developed
econom*"[All Fields] OR "low to middle income countr*"[All Fields] OR "low middle income countr*"[All
Fields] OR "low income countr*"[All Fields] OR "low income econom*"[All Fields] OR "lower income
countr*"[All Fields] OR "lower income nation*"[All Fields] OR "lower income econom*"[All Fields] OR
"lower income population*"[All Fields] OR "middle income countr*"[All Fields] OR "middle income
econom*"[All Fields] OR "middle income nation*"[All Fields] OR "middle income group*"[All Fields] OR
"transitional countr*"[All Fields] OR "transitional econom*"[All Fields] OR "under developed count*"[All
Fields] OR "under developed nation*"[All Fields])) AND ("india*"[All Fields] OR "asia*"[All Fields] OR
"south asia*"[All Fields] OR "bharat"[All Fields] OR "hindustan"[All Fields] OR "kerala*"[All Fields] OR
"tamil nadu"[All Fields] OR "karnataka"[All Fields] OR "andra pradesh"[All Fields] OR "telangana"[All
Fields] OR "goa"[All Fields] OR "Maharashtra"[All Fields] OR "Gujarat"[All Fields] OR "punjab"[All Fields]
OR "Rajasthan"[All Fields] OR "Haryana"[All Fields] OR "Uttarakhand"[All Fields] OR "Jammu and
Kashmir"[All Fields] OR "Uttar Pradesh"[All Fields] OR "Madhya Pradesh"[All Fields] OR "orissa"[All
Fields] OR "bihar"[All Fields] OR "Jharkhand"[All Fields] OR "Chhattisgarh"[All Fields] OR "manipur"[All
Fields] OR "West Bengal"[All Fields] OR "Sikkim"[All Fields] OR "Meghalaya"[All Fields] OR "assam"[All
Fields] OR "Mizoram"[All Fields] OR "Tripura"[All Fields] OR "Arunachal Pradesh"[All Fields] OR
"Himachal Pradesh"[All Fields] OR "Republic of India"[All Fields])) AND ((humans[Filter]) AND

(english[Filter]) AND (2000:2021[pdat]))
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