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Simple Summary

The cost of cancer medications is rapidly increasing, which presents a significant problem for patients
and healthcare systems. Limited prior research has investigated patient attitudes towards the societal
costs of cancer treatment and towards potential methods used to reduce these costs. This study found
that a majority of patients with breast cancer found the societal costs of many cancer medications to
be unacceptable. Furthermore, most patients indicated that they would like to be better informed of
the societal costs of their treatment. These results further highlight the need to reduce drug costs and
a potential desire amongst patients to be better informed of treatment costs. This study also identified
several cost reduction methods which were acceptable to many patients. This may help inform future
policy decisions at international levels to ensure legislation reflects patient preference. Future studies
should seek to investigate patient attitudes towards drug costs for other malignancies.

Abstract

Background: Oncology medication costs are increasing internationally; patient attitudes towards
these costs remain unclear. Methods: A three-part cross-sectional questionnaire was distributed to
patients with breast cancer to determine their attitudes towards oncology medication costs and to
explore potential patient acceptable methods to reduce these costs. Results: 321 patients were eligible
for inclusion and 180 fully completed the questionnaire (56.1% response rate). Overall, 67.8% (N =
122/180) of patients found the costs presented in the questionnaire to be unacceptable. 92.2% (N =
166/180), 87.8% (N = 158/180) and 68.9% (N = 124/180) of participants found the costs of
pembrolizumab, palbociclib and trastuzumab respectively to be unacceptable. 72.8% (N = 131/180) of
patients indicated that they would like to be better informed about the societal costs of their cancer
treatment and 81.1% (N = 146/180) of patients believed that reducing the costs of cancer treatment to
society is important. There was a statistically significant difference in patient desires to be better
informed of societal drug costs between those with early-stage breast cancer and those with
metastatic disease (75.8% vs 47.4%, x2 = 6.923, p = 0.009). Conclusion: These findings indicate that
many Irish patients with breast cancer find the societal costs of oncology medications to be
unacceptable, and many patients have a desire to be better informed of these costs.

Keywords: cost; drug; breast

1. Introduction

The field of oncology has undergone rapid advancement in recent years. Both academic and
industry-led research have provided people with a diagnosis of cancer more access to effective
treatment options. Whilst this increase in available treatment options has been accompanied by an
improvement in patient outcomes [1,2], the costs associated with these new treatments have also
increased, limiting their availability and potential impact which has resulted in financial hardship for
patients even in affluent countries [3]. Annual global healthcare expenditure on pharmaceuticals is
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projected to exceed €2.2 trillion by 2028 [4]. Of this expenditure, oncology medications are forecast to
approach €400 billion per year over the same period [5]. The situation in Ireland reflects this global
trend. A recent report found that annual pharmaceutical expenditure in Ireland reached an all-time
high of €2.54 billion in 2021 [6]. Furthermore, a report conducted by the Health Service Executive
(HSE) into pharmaceutical spending indicated that “high-tech drugs” and “high-cost drugs” (of
which oncology medications are key members) were two of the leading causes of this increasing
expenditure [7].

Internationally, patients often bear much of the out-of-pocket costs of their cancer treatment [8]
and are therefore acutely aware of these costs. This differs to models employed in many European
countries, e.g. Germany, the United Kingdom and Ireland, where medications are largely reimbursed
by governmental bodies [9]. In contrast, in Ireland, most oncology medications are subsidised under
the Oncology Drugs Management System (ODMS), Primary Care Reimbursement Scheme (PCRS),
local hospital budgeting or the Drug Payment Scheme. Under these programs, the maximum out-of-
pocket cost for patients is capped at €80 per family per month [10], even for drugs that may cost
thousands of euros. This lessens the financial burden on individual patients and distributes the cost
across society. Given that Irish patients are rarely exposed to the total costs of their treatment; their
attitude towards growing prices remains unclear. Few existing studies have assessed patient attitudes
towards the societal costs of cancer treatment [11-15].

In 2009, the American Society of Clinical Oncology released a seminal guidance statement
outlining the economic issues facing cancer care provision [16]. In this statement patient-physician
cost discussions were endorsed as an important element of high-quality care. The report also
highlighted a paucity of research on the influence of societal costs on patient-physician
communication. Despite this report being published over a decade ago, few studies have explored
the relevance of societal costs to patient-physician communication. Instead, much existing research
has focused on the direct out-of-pocket costs to patients [17-19]. One of the few studies conducted in
this area found a majority of patients believed the societal costs of cancer care were concerning [20].
Despite these concerns, just 38% of participants indicated that they would like to discuss societal costs
with their doctor. Another study found that over half of patients with a cancer diagnosis did not want
their doctor to consider societal costs when making medical decisions [21]. These studies may
indicate that cancer patients generally do not wish to engage in societal cost discussions. However, it
is important to note that these studies were conducted in the United States, a country which employs
predominantly privately provided healthcare delivery.

Increasing oncology drug costs present a significant challenge to clinical practice and to the
sustainability of healthcare which is particularly pronounced in low- and middle-income countries
[22]. Many methods have been proposed to reduce the growing costs of cancer care. The World
Health Organisation, for example, has advocated for increased cost transparency to improve the
affordability of cancer medications [23]. Other proposed methods include the use of less expensive
alternatives such as generics or “biosimilars”. Few studies have explored patient attitudes towards a
broad variety of these cost reduction methods [20]. Determining patient attitudes towards cost
reduction methods may help to inform future policy discussions at national and international levels.

2. Materials and Methods

A cross-sectional survey was conducted from July 1st and December 20th, 2024, in the breast
cancer outpatient clinics at two university hospitals in the South of Ireland: Cork University Hospital
(CUH) and The South Infirmary Victoria University Hospital (SIVUH). A three-part questionnaire
was designed by the study authors to assess patient attitudes towards societal oncology medication
costs and cost reduction methods. A copy of the questionnaire can be found in the supplementary
documentation under Figure S1. The study focused on patients with breast cancer to provide a
homogeneous patient cohort.

Patients were eligible for inclusion in the study if they had a diagnosis of breast cancer, were
attending the breast cancer outpatient department and were aged > 18 years old. Patients were
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excluded if they were pregnant, aged < 18 years old, had a cognitive impairment, were unable to read
or write, those unable to complete the survey due to high burden of cancer symptoms/acute distress,
Eastern Cooperative Oncology Group performance score of 3 or more, or those otherwise
inappropriate to approach (in opinion of outpatient staff on day of appointment). Convenience
sampling was used for questionnaire distribution. Consent was implied by completion and return of
the questionnaire. Incomplete questionnaires were not included in the final analysis. Ethical approval
was received from the Clinical Research Ethics Committee of the Cork Teaching Hospitals on the 12th
of February 2024 (ECM 6 (a) 05/03/2024).

The first section of the questionnaire consisted of non-identifiable demographic questions
adapted from previous studies [20,24]. The second section contained elements from an existing
survey [20] and inquired regarding general patient attitudes towards personal and societal oncology
drug costs, using Likert scales. Patients were also asked to provide their views on potential methods
to reduce the societal costs of oncology medications.

In the final section, the costs of eleven commonly prescribed breast cancer treatments, outlined
in List 1 below, were presented to participants. Participants were first asked if they had been treated
with any of the listed medications. They then indicated if the costs presented were more or less
expensive than expected and finally, they indicated the acceptability of each cost. Participants were
also asked about their overall views of the costs presented in the questionnaire. An explanation of
the cost calculations for the costs used in the questionnaire can be found in the supplementary
documentation under Tables S1-54.

List 1 — Drug List
¢ Oral therapy: tamoxifen, anastrozole and palbociclib.

* Intravenous Targeted and Immunotherapy: trastuzumab, pertuzumab, pembrolizumab and
atezolizumab.
¢ Chemotherapy: paclitaxel, doxorubicin, docetaxel and cyclophosphamide.

Data were compiled and analysed using IBM SPSS Statistics 29.0. Descriptive statistics were used
to analyse demographic data, general and specific attitudes towards drug costs and drug cost
reduction methods. Mann-Whitney U and Chi-square tests were used to investigate associations
between participant characteristics and participant attitudes towards oncology drug costs as well as
associations of patient desires to be better informed of the societal costs of their cancer treatment.

Participant characteristics investigated in the Mann-Whitney U and Chi-square tests included
participant age, education level, annual household income, time from diagnosis, disease and use of
expensive medications (defined as a cost > €10,000). Due to the limited research in this area the
participant characteristics chosen by the study authors for investigation were selected as they were
hypothesized theoretically to be relevant to patient cost acceptability and patient desires to discuss
treatment costs. Characteristic selection was also informed by the available existing research®.

3. Results

Three hundred and twenty-one patients were offered the questionnaire, of these 180 fully
completed the questionnaire, yielding a response rate of 56.1%. Participant demographics are
presented in Table 1. Of the eleven medications presented in the questionnaire, the three most
commonly prescribed were anastrozole 48.9% (N = 88/180), tamoxifen 47.2% (N = 85/180) and
paclitaxel 15% (N =27/180).

Table 1. Demographics of Participants.

Participant Demographics (Total Population N = 180)
Mean Age in Years (range) 55.2 (24 - 83)
Any Primary 6 (3.3%)
. Any Secondary 55 (30.6%)
E Level N (9
ducation Level N (%) Diploma/Certificate 52 (28.9%)
Primary University Degree 30 (16.7%)
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Postgraduate Degree 37 (20.6%)
<€50,000 104 (57.8%)
Yearly I 9
early Income N (%) > €50,000 76 (42.2%)
Early stage (breast +/- lymph 161 (89.4%)
Disease Stage N (%) nodes)
Distant Metastases 19 (10.6%)
<1year 33 (18.3%)
Time From Diagnosis N 1 -3 years 67 (37.2%)
(%) 4 -5 years 26 (14.4%)
> 5 years 54 (30%)
Medication 164 (91.1%)
Treatment Received N (%) Surgery 160 (88.9%)
Radiation Therapy 146 (81.1%)

3.1. Attitudes Towards Societal Medication Costs

Fifty nine percent (N = 106/180) of participants indicated that they understood the societal costs
of their treatment. Seventy three percent (N = 131/180) of patients indicated that they would like to
be better informed about the societal costs of their cancer treatment. Eighty one percent (N = 146/180)
believed that reducing the costs of cancer care to society is important.

After viewing the costs in the questionnaire, 87.2% (N = 157/180) of patients reported being either
surprised or very surprised by the prices presented. Eighty one percent (N = 146/180) believed the
costs presented were higher than they had expected. The degree to which the prices presented in the
questionnaire agreed with patient expectations are shown in Figure 1.
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Figure 1. Patient expectations of drug costs.

Nineteen percent (N = 35/180) of respondents believed that overall, the costs presented in the
questionnaire were acceptable. The proportions of patients finding the costs presented in the
questionnaire to be acceptable are presented in Figure 2. Chi-square and Mann-Whitney U tests were
used to determine characteristics associated with patients identifying the costs presented in the
questionnaire to be acceptable or unacceptable (Table 2).
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Figure 2. Proportion of participants finding the costs presented to be acceptable or unacceptable.

Table 2. Chi-square and Mann-Whitney U tests for cost acceptability.

Acceptable Unacceptable  Test Statistic  Degrees of  p-value

N (%) N (%) Freedom
Age
Median (IQR) 58 (52 - 68) 54 (49 - 61) 1861t - 0.014
Education
No Degree 12 (34.3%) 49 (33.8%) 0.003% 1 0.956
Degree/diploma/certificate 23 (65.7%) 96 (66.2%)
Annual Household Income
<€50,000 21 (60.0%) 83 (57.2%) 0.088+ 1 0.767
>€50,000 14 (40.0%) 62 (42.8%)
Time from Diagnosis
<1 year 2 (5.7%) 31 (21.4%) 5.280t 2 0.071
1-5 years 19 (54.3%) 74 (51.0%)
> 5 years 14 (40.0%) 40 (27.6%)
Stage
Early stage 27 (77.1%) 134 (92.4%) 1 0.014
Metastatic 8 (22.9%) 11 (7.6%)
Use of Expensive Medications
No 29 (82.9%) 121 (83.4%) 0.007+ 1 0.933
Yes 6 (17.1%) 24 (16.6%)

“t+” indicates a Chi-square test statistic and “}” indicates a Mann-Whitney U test statistic. Where there
is no symbol present, this indicates a Fischer’s exact test was used. Statistically significant associations
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have been highlighted in bold. Median and IQR were used for the Mann-Whitney U test, all other
descriptive statistics are presented as frequencies and proportions.

Table 3. Chi-square and Mann-Whitney U tests for desire to be better informed of societal costs.

Wish To Be Do Not Wish to Test Degrees p-

Informed of be Informed of  Statistic of value
Costs Costs Freedom
N (%) N (%)
Age
Median (IQR) 55 (49 — 63) 54 (47.5 - 58.5) 2938t - 0.383
Education

No Degree 52 (39.7) 9 (18.4) 7.240t 1 0.007

Degree/diploma/certificate 79 (60.3) 40 (81.6)

Annual Household
Income

<€50,000 80 (61.1) 24 (49.0) 2.136t1 1 0.144

>€50,000 51 (38.9) 25 (51.0)

Time from Diagnosis

<1 year 23 (17.6) 10 (20.4) 0.607t 2 0.738

1-5 years 70 (53.4) 23 (46.9)

> 5 years 38 (29.0) 16 (32.7)

Stage

Early stage 122 (93.1) 39 (79.6) 6.923t 1 0.009

Metastatic 9 (6.9) 10 (20.4)

Use of Expensive
Medications

No 109 (83.2) 41 (83.7) 0.006t 1 0.940

Yes 22 (16.8) 8 (16.3)

“t+” indicates a Chi-square test statistic and “1” indicates a Mann-Whitney U test statistic. Where there
is no symbol present, this indicates a Fischer’s exact test was used. Statistically significant associations
have been highlighted in bold. Median and IQR were used for the Mann-Whitney U test, all other

descriptive statistics are presented as frequencies and proportions.

3.2. Attitudes Towards Societal Cost Reduction Methods

The most popular methods among participants to reduce the societal costs of cancer care were
increased drug cost transparency, increased production of cancer medications in Ireland and
increased governmental control of medication costs. Specific attitudes towards cost reduction
methods are shown in Figure 3.
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Increase drug cost transparency 84% 16%

Manufacture more cancer medications in Ireland 70% 30%
Increase government control of drug costs 64%
Increase competition between manufacturers 60%
Increase awareness of drug costs among patients 53%
Increase awareness of drug costs among the public 53%
Increase awareness of drug costs among doctors 46%
Use the least expensive of two equivalent medications 37%

Involve patients in discussions of medication costs at

national and international levels 35%

Use more nurses instead of doctors 7% 93%

|

I don't care about lowering the cost to society of cancer
care

694 94%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

OAgree M Disagree

Figure 3. Patient preferences for control of costs of cancer care.

4. Discussion

This study investigated the attitudes of patients with breast cancer towards the societal costs of
cancer care and societal cost reduction methods. Patients found the societal costs presented in the
questionnaire to be surprisingly higher than expected. Many patients indicated a desire to be better
informed of these costs. Statistical differences in patient desires to be informed of costs were observed
between those with early stage and metastatic disease as well as those with a
degree/certificate/diploma level education versus those without. Participants found many of the
proposed cost reduction methods to be acceptable which adds to existing international work on
potential cost reduction methods [20,25].

Fewer than one in five participants found the costs of the four most expensive medications in
the questionnaire to be acceptable. In contrast, most patients found the costs of the four least
expensive medications to be acceptable. The least expensive medications in the questionnaire were
also generally the most commonly prescribed in the study population. These findings may indicate
that it is the costs of an expensive, infrequently prescribed group of medications which patients find
to be unacceptable.

This is one of the first studies of its kind which explicitly presents patients with real-world
oncology drug costs to determine their attitudes. In one previous study conducted in the Netherlands,
approximately 30% of patients with cancer believed that an annual cost of more than €240,000 was
acceptable [11]. In a large, multi-country study examining the costs that patients, the general
population and caregivers deemed should be spent on treatment in exchange for an extra year of life,
40% of those in European Union countries indicated that up to €200,000 or more should be spent and
24% of those in the United States believed $200,000 plus should be spent [12]. One study conducted
in the United States found that a quarter of breast cancer patients were willing to pay at least $90,000
for a “hopeful gamble treatment” [13]. In the context of this study a “hopeful gamble treatment”
refers to a treatment which has a chance of increasing survival by a substantial amount. These
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findings are contrary to those of our study. Higher proportions of patients in our study found the
costs of the most expensive medications to be unacceptable even when the costs were significantly
lower than those described in international studies.

Two thirds of German patients with melanoma reported they were willing to spend up to
€100,000 for the immunotherapy treatment ipilimumab [14]. However, in the same study, when
presented to patients in a societal context, participants chose to allocate €100,000 from health funds
at a higher rate towards skin screening (46%) and primary prevention (46%) as compared to
ipilimumab (4%). An additional German study also observed similar findings [15]. When placing
patients with melanoma in the hypothetical position of a treating physician, half of the patients opted
to spend money on combination immunotherapy which could otherwise be used for prevention
measures against cancer despite the high costs associated with combination immunotherapy. In
contrast, when presented in a societal perspective, 73% of patients with melanoma favored spending
€150°000 from the health fund on skin cancer screening for early cancer detection rather than on
immunotherapy or palliative care. These findings indicate that patients with cancer may have
different views towards healthcare costs at a societal level compared to an individual care level. The
cost of the most expensive medication included in our study was approximately €110,000 per year
and just 8% of our study participants found this cost to be acceptable. Taken together, these findings
may explain the relatively lower rate of cost acceptability amongst participants in our study
compared to the rates observed in other international studies.

Almost three quarters of patients indicated that they would like to be better informed of the
societal costs of their cancer care. Our study also found a statistically significant difference in patient
desires to be better informed of societal drug costs with respect to disease stage and education level.
There was a higher proportion of patients with early-stage breast cancer who wished to be better
informed of costs than those with metastatic disease. Therefore, if societal cost information were
made available for patients, it may be more appropriate to provide it to those with early-stage disease.
This differs from existing research which identified no association between patient desires to discuss
societal costs with their doctor and stage of disease [20]. It remains unclear how this information
could be communicated to patients. Previous studies exploring patient attitudes of societal costs
found that most patients do not want their doctor to discuss the societal costs of care with them or
for their doctor to consider societal costs when making medical decisions [20,21,26]. Interpreting our
findings in this context may indicate that whilst patients do desire to be informed of societal costs,
they do not wish for their doctor to provide this information. It is important to realise that these
previous studies were conducted in the United States so any inferences or extrapolations should be
made with caution. Furthermore, exploring the potential means by which such information could be
communicated was not an aim of our study. Further cross-sectional research is needed to explore
patient perspectives on how best to supply suitable patients with this information.

Over half of participants indicated that increasing cost awareness among patients could help
reduce societal costs, however, just 35% of participants selected “involving patients in medication
cost discussions at national or international levels” as a potential cost reduction method. This may
indicate that whilst patients believe engagement with societal costs at an individual level is
appropriate, they see little role for involvement at a collective policy making level.

A key strength of this study is its broad inclusion criteria. This enabled participants from broad
socioeconomic backgrounds and patients at varying points in their disease trajectory to take part.
Patients within one year of their diagnosis through to those almost 30 years from original diagnosis
were included. Furthermore, participants with a variety of education levels participated in this study.
A key limitation is the possibility of non-response bias. Reasons for non-response could include a
high burden of disease or sociodemographic differences in participants. This study was conducted in
the same setting as participants usual clinical care, and participants were recruited by their treating
clinical team, therefore social desirability bias is difficult to exclude. The stability of social desirability
bias has been previously shown to be influenced by educational history [27] and this may partially
account for the association between desiring to be better informed of drug costs and education.
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The issue of increasing costs of innovative anticancer medications is a growing one that affects
low-, middle- and high-income countries around the world to varying extents and can limit access to
new and effective treatments. For example, in Morrocco 22 out of 39 innovative anticancer drugs that
received market authorization were not reimbursed [28]. The United States has many of the highest
absolute costs of anticancer medications when compared to other countries. However, when
accounting for per capitata spending power, anticancer drugs are least affordable in poorer countries
for example India and China [29]. The limited availability and affordability of anticancer drugs gives
rise to substantial differences in cancer survival between high-income and low-and middle-income
countries [22]. As such it is necessary for future research to evaluate cost reduction methods such as
those described in this paper and to identify novel techniques to improve patient access to innovative
medications.

5. Conclusions

The rapidly growing costs of cancer care present a significant threat to the sustainability of
healthcare systems. Our findings highlight that patients find many societal oncology medication costs
to be unacceptable. Our results also indicate that reducing the societal costs of cancer treatment is
important to many patients. Furthermore, we identified several cost reduction methods which were
acceptable to a majority of patients.

Supplementary Materials: The following supporting information can be downloaded at the website of this
paper posted on Preprints.org, Table S1: Drug Cost Calculations - Intravenous Targeted and Immunotherapy;
Table S2: Drug Cost Calculations - Oral Therapy; Table S3: Drug Cost Calculations - Chemotherapy; Table S4:
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30/07/2024 and date of approval of amendment: 25th July 2024). The amendment added two additional
recruitment sites, namely South Infirmary Victoria University Hospital, Cork City, Cork, Ireland and the
Consultants Private Clinic, Cork City, Cork, Ireland. No patients were ultimately recruited from Consultants

Private Clinic.

Informed Consent Statement: All participants were supplied with documentation explaining the rationale and

aims of the project as well as how any data collected would be used (including publication). Consent was implied
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by completion and return of the questionnaire. This method of consent was approved by the Clinical Research

Ethics Committee of the Cork Teaching Hospitals.

Data Availability Statement: The datasets presented in this article are not readily available because of
commitments made in the original ethical approval request which prohibits sharing of the data for use by those

outside of the study authors. Requests to access the datasets should be directed to Matthew Cronin.
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