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ABSTRACT

Background. The survival advantage of HER2-positive breast cancer from targeted treatment is commonly undermined
by catastrophic health expenditure (CHE), particularly in resource-limited areas. Recognizing that financial catastrophe
leads to non-adherence to treatment and dissaving practices, we examined the out-of-pocket (OOP) expenses of
patients with HER2-positive breast cancer.

Objective. The study aimed to estimate the median total per-cycle out-of-pocket expenditure of HER2-positive breast
cancer treatment from the patient perspective, in public and private clinics, evaluate the association of catastrophic
health expenditure with non-adherence to treatment, and describe dissaving practices.

Methods. This was a cross-sectional micro-costing analysis of the treatment of HER2-positive breast cancer from
the patient perspective from a tertiary cancer center and select private clinics in the Philippines. Random sampling
of patients with HER2-positive breast cancer was done. Using a validated questionnaire, a guided interview was
administered. Catastrophic health expenditure was estimated as having OOP of >20% of the household income.
OOP costs were assessed retrospectively from the time of confirmed HER2 diagnosis up to the date of survey, while
household income referred to the corresponding period. The proportion of patients experiencing catastrophic health
expenditure was computed. Fisher's exact was used to assess for any association between CHE and non-adherence
to treatment. Descriptive statistics were used to report dissaving practices. All statistical analyses were performed
using Stata analytical software version 12.

Results. A total of 101 patients participated in the
study. The mean age of participants from the tertiary
cancer center and private clinics were 52 and 58 years
old respectively. Patients from the private clinics had a
median total OOP expenditure of PhP 54,737.06 (IQR =
PhP 102,670.00), compared with patients from tertiary
cancer center who had a median total OOP expenditure
of PhP 13,920.66 (IQR = PhP 20,830.00). The overall
prevalence of CHE (90.9%, 95% Cl 0.81, 0.95) and non-
adherence to treatment with trastuzumab (79%, 95%
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observed.
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Conclusion. The high rate of CHE and treatment delay
among patients with HER2-positive breast cancer were
not addressed by the existing cancer programs. Most
OOP expenditure was for trastuzumab. Current cancer
support programs have potential to address the financial
impact of their treatment.

Keywords: micro-costing analysis, catastrophic health
expenditure, breast cancer

INTRODUCTION

Breast cancer remains to be the most common cancer
and the leading cause of mortality among women worldwide.!
It has a high potential for cure if diagnosed and treated at an
early stage.>* A subtype of breast cancer, when HER2 gene is
overexpressed was shown to be more aggressive compared to
those without this overexpression.* The discovery of HER2
gene in breast cancer led to having treatment that targets
the overexpression of this gene. Trastuzumab, a monoclonal
antibody that blocks HER2, has been proven to cause
significant progression free survival (PFS) and overall survival
benefit not only for early stage, but also for advanced breast
cancer.”” However, financial barriers, particularly the high
cost of treatment, can prevent patients from fully benefiting
from this survival advantage.®

In the Philippines, breast cancer has the highest inci-
dence of cancer among women.’ It is also one of the top three
leading causes of cancer death among Filipinos.” According
to the data of the Department of Health (DOH) in 2013,
23.17% of breast cancer in the Philippines are HER2-
positive.” In the year 2019, the cost of trastuzumab in the
Philippines is around PhP 84,000 for two vials equivalent
to one cycle for most, which is around PhP 1,512,000 for
a duration of 1 year or 18 cycles. The upfront cost of this
treatment is huge compared with the average annual income
of PhP 312,999 of Filipino families in 2018." According
to the cost-utility study of Genuino et al., the incremental
cost-effectiveness ratio (ICER) of trastuzumab at that time
was PhP 435,505 per QALY gained from a healthcare
system perspective. It had 10% cost-effectiveness probabi-
lity at a threshold of PhP 120,000 per QALY gained in the
Philippines.'

'The Philippine healthcare system is a dual health system
comprised of the public and private sectors. Health financing
is largely reliant on out-of-pocket (OOP) expenditures; the
proportion of which, exceeds any health financing provided
by the national health insurance and government subsidies.
According to the National Objectives for Health Philippines
2017-2022, OOP expenditure accounts for 52.2% of the
total health expenditure in 2016. Whereas the national
insurance, PhilHealth accounts for 16.7%, and government
subsidies account for 18.9% of the total health expenditures
only. From 2018 to 2021, OOP health expenditures of
Filipinos accounted for almost half of the total household

income.” Although PhilHealth introduced the Z Benefit
Package for breast cancer in 2012 to reduce financial
catastrophe, coverage remains limited and OOP spending
continues to be substantial.™

In the prospective cohort study of Ngelangel et al.,
mean monthly OOP expenditure of patients with cancer
in the Philippines was USD 3,511.68. In this 12-month
follow-up study, 40.6% of the cohort (n=909) experienced
catastrophic health expenditure. This occurred the most
among patients with breast cancer, where 70.41% experienced
financial catastrophe.”

Catastrophic health expenditure is the out-of-pocket
(OOP) expenditure that exceed the identified threshold
of a household’s capacity to pay for their health. In the
systematic review of Iragorri et al on OOP expenditures of
cancer patients worldwide, for patients from high-income
countries (HIC), 16% of their annual income goes to out-
of-pocket expenses related to cancer care, compared with
42% among low- to middle-income countries (LMIC)."”
Patients from LMICs remain to be the most vulnerable to
this financial burden, resulting in wider health inequities.

In the systematic review by Yabroff et al., 20.4% of
cancer patients experienced any form of financial catastrophe
across all ages.' This review highlighted one particular study
which identified 37% of patients were found to discontinue
treatment due to the financial burden. The primary
consequence identified was inadequate delivery of cancer
treatment.'”? Financial catastrophe was not only associated
with worse quality of life, but also with different coping
strategies that entailed non-adherence to treatment—and in
some contexts, even higher mortality.?"*> Missed schedules
or refusal of recommended treatment were observed most
among those with low annual income, with work disability,
unemployed, or often had leave of absence.?? In the ACTION
(Asean CosTs ONcology) study, cancer patients in the lowest
income category across Southeast Asia were markedly
more vulnerable: they were nearly six times more likely
to experience catastrophic health expenditure (OR 5.86;
95% CI: 4.76-7.23) and nearly six times more likely to die
within one year of diagnosis (OR 5.52; 95% CI: 4.34-7.02),

compared to their high-income counterparts.®
OBJECTIVE

Recognizing the financial impact of cancer treatment, we
did a micro-costing analysis of HER2-positive breast cancer
treatment from the patient perspective. The primary objective
was to estimate the median total per-cycle out-of-pocket
expenditure of HER2-positive breast cancer treatment
from the patient perspective, in public and private clinics.
'The secondary objectives were 1) to evaluate the association
of catastrophic health expenditure with non-adherence to
treatment and 2) to describe the dissaving practices (e.g.,
borrowing of money) of patients with HER2-positive breast
cancer.
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METHODS

Study Design

This was a cross-sectional micro-costing analysis of the
treatment of patients with HER2-positive breast cancer
of all stages. The study was conducted from the patient
perspective through a validated survey to estimate their OOP
expenses during treatment. Chart review was performed to
confirm disease- and treatment-specific details (i.e., stage,
chemotherapy regimen). The study protocol was reviewed
and approved by the University of the Philippines Manila
Research Ethics Board, and all participants provided written
informed consent prior to enrolment.

Population

A daily list of HER2-positive patients presenting at the
clinic (excluding weekends) was generated; patients arrived
individually on their scheduled days. From this list, random
sampling was done, independent of who their attending
physicians were. Up to ten eligible patients were sampled
per day. Patients who returned for repeat clinic visits during
the study period were only considered once; if a patient was
not selected on a prior visit, she could still be included on
a subsequent visit, but once interviewed, she was no longer

eligible for re-sampling.

Inclusion Criteria

1. Atleast 18 years old up to 69 years old at the time of visit

2. HER2-positive based on laboratory

3. Atany phase of medical treatment (i.e., ongoing chemo-
therapy, trastuzumab, or surveillance)

The two testing sites were tertiary cancer center and
private clinics of oncologists. The tertiary cancer center
manages approximately 200 cancer patients per day, while
each private clinic sees fewer than 100 patients daily. The
private clinics of oncologists are situated in the designated
area for internists in a multispecialty complex. The two testing
sites are within the same complex in Manila, National Capital

Region (NCR).

Pre-testing Costing Tool

The validated costing tool on Out-of-Pocket (OOP)
Expenses by Palileo-Villanueva et al., originally piloted in
Filipino, that had six domains (a. sociodemographic data, b.
health-related information, c. healthcare pathways, d. eco-
nomic profile, e. health financing, f. direct medical costs and
non-medical costs) For this study, the tool was adapted to
include sources of cancer treatment, dissaving practices (e.g.,
borrowing money, selling assets), and questions assessing
adherence to breast cancer treatment (Appendix A).*

A pilot test on ten patients with HER2-positive breast
cancer using the adapted tool was done to include variables/
components of costs that were not previously included in
the tool. Questions, clarifications and instructions were
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added and revised in the process of pilot testing. The revised
questionnaire included sources of financial assistance (e.g.,
government offices).

Data Collection
Each patient was surveyed once at the time of first
sampling (December 2019 to May 2020), and costing was
measured retrospectively. Patients were either in their 1)
chemotherapy phase of treatment, 2) completed chemo-
therapy but ongoing trastuzumab, 3) completed chemo-
therapy and/or trastuzumab, or 4) surveillance after an incom-
plete or completed treatment. Baseline demographics (e.g.,
age, place of residence, and monthly household income) were
collected. Direct medical costs were estimated under the
following cost areas: chemotherapy, trastuzumab, ancillary
materials (e.g., intravenous fluid, macroset, and needles).
Direct non-medical costs were estimated with the following
cost areas: transportation, food, caregiver costs, paper/pen,
communication, and others. Their adherence to treatment,
defined as completion of intended number of cycles and
timing of administration (i.e., adherence to 3-week interval of
trastuzumab), were also noted. Non-adherence may either be:
*  unable to complete the prescribed number of cycles
* delay of administration of treatment (>1 week of delay
for the next chemo)
*  delay of initiation of treatment (>12 weeks from surgery
for adjuvant; >8 weeks from diagnosis for neoadjuvant
chemo)®?¢

* unable to adhere to correct dosing.

'This was applied to both chemotherapy and trastuzumab.
Dissaving practices were surveyed as to whether they had to
1) stop working or schooling, 2) borrow money, or 3) sell
assets.

As the timeframe of costing was limited to medical
expenses incurred after the establishment of diagnosis based
on HER?2 laboratory testing, this study did not include cost
of diagnostic tests for work-up prior to diagnosis (e.g., biopsy,
immunohistochemical staining, and diagnostic imaging).
Cost of surgery, biopsy, or radiation treatment, if applicable,
were also not included in the estimation of costs. All costs
included were cost areas within the medical treatment phase
after the diagnosis has been established.

Statistical Analysis

The sample size of 100 was computed using margin of
error (E) derived as 5% of the total estimated per-cycle cost
of breast cancer HER2 treatment, and with 95% confidence
intervals. The standard deviation (SD) of PhP 9,407.44 was
computed from the pilot study.

Sociodemographic and clinical variables (stage of
breast cancer, etc.) were assessed using descriptive statistics
(frequency %, mean (sd), median range). Mean total per-cycle
costs of HER2-positive treatment (SD) were estimated. This
included both direct medical and non-medical costs. Mean
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direct medical costs of treatment (SD) were computed, and
this included the following: chemotherapy, biologic agents
and pre-medications. Mean direct nonmedical costs of treat-
ment (SD) were also computed. Accounting for the possibility
of skewed data, median with minimum to maximum data
and interquartile range was computed for total per-cycle
cost of HER2-positive breast cancer treatment, direct
medical cost, and direct non-medical costs as appropriate.

In this study, CHE was measured using the budget
share approach, defined as out-of-pocket (OOP) health
expenditures exceeding >20% the household income. OOP
costs were assessed retrospectively from the time of confirmed
HER?2 diagnosis up to the date of survey, while household
income referred to the corresponding period. This was
estimated using the total per-cycle OOP expenditure as the
numerator, and the self-reported household income as the
denominator. The proportion with 95% CI of patients with
HER2-positive breast cancer who experience catastrophic
health expenditure was computed.

Fischer’s exact test was computed to assess for the
relationship between catastrophic health expenditure and
non-adherence to treatment. We recognize that this approach
does not adjust for potential confounders, including stage of
disease and timing of treatment, which may influence both
financial burden and adherence. This represents a limitation
of our analysis. Descriptive statistics was used to assess the
proportion of patients who had dissaving practices during
treatment. All statistical analyses were performed using Stata
analytical software version 12.

RESULTS

Baseline Demographics

A total of 101 patients with HER2-positive breast
cancer participated in this study. Eighty-eight (88) of the
participants were from the tertiary cancer center, and 13 were
from the private clinics. The mean age of the participants was
53 years old. Across both settings, 93 patients had a specified
chemotherapy regimen. Doxorubicin, cyclophosphamide,
and paclitaxel (ACT) was most common overall (60/93,
64.5%). In PGH, ACT accounted for two-thirds of regimens
(56/83,67.5%), followed by docetaxel plus cyclophosphamide
(12/83, 14.5%). In private clinics, ACT and docetaxel plus
carboplatin were each used in 4 of 10 patients (40%); other
regimens were uncommon. Most chemotherapy was given
with adjuvant intent (87% at PGH and 83% in private clinics;
87% overall). Palliative treatment accounted for about 9% at
PGH and 17% in private clinics (10% overall). Neoadjuvant
therapy was uncommon, recorded in 3 patients at PGH and
none in private.

More than half (55%) of the patients interviewed
were from outside of NCR. Majority of the patients were
unemployed (75% from the tertiary cancer center and 61.5%
from private clinics). The median monthly household income
was PhP 15,739.06 for patients from the tertiary cancer

center, and PhP 57,283.71 for those from the private clinics,

both belonging to the low- to lower middle-income bracket

(Table 1).7

Table 1. Baseline Characteristics

Tertiary Cancer Private Clinics,

Center, n=88 (%) n=13 (%)
Mean Age (SD, Range) 52.2(9.18) 58.6 (11.05)
35-72 37-81
Place of Residence (%)
NCR 38 (43.2) 7 (53.8)
Non-NCR 50 (56.8) 6(46.2)
Marital Status (%)
Single 13 (14.8) 2(15.4)
Married 61 (69.3) 9 (69.2)
Live-in 1(1.1) 0
Separated 7 (8.0) 0
Widow 6 (6.8) 2(15.4)
Educational Attainment (%)
College 31(35.2) 10(76.9)
High School 33(37.5) 2(15.4)
Elementary 9(10.2) 1(7.7)
Technical/ Vocational 14 (15.9) 0
Others 1(1.1) 0
Employment Status (%)
Employed 2(25.0) 5(38.5)
Unemployed 66 (75.0) 8(61.5)
Informal sources of income 3(37.5) 0
Retired 7 (8.0) 0
Monthly Household Income in 16,842.1 52,615.4
PhP (Mean, Median, SD, Range) 15,739.06 57,283.71
12,000 20,000
0-90,000 3,000 - 170,000
Number of Household Members 4.8 (2.0) 5.2(1.72)
(Mean, Median, SD, Range) 1-15 3-9
PhilHealth Member (%) 2(70.4) 3(23.1)
White Card Holder (%) 83(94.3) 2(15.4)
Senior Citizen (%) 20(22.7) 6(46.2)
PWD Card Holder (%) 8(77.2) 7 (53.8)
Breast Cancer Staging (%)
Stage | 7 (8.0) 2(15.4)
Stage Il 36 (40.9) 4(30.8)
Stage Il 35(39.8) 5(38.5)
Stage IV 10(11.4) 2(15.4)
Ongoing Cancer Treatment (%) 67 (76.1) 8(61.5)
Surveillance for Cancer (%) 21(23.9) 4(30.8)
Adjuvant* 74 (87.1) 10 (83.3)
Palliative* 8(9.4) 2(16.7)
Neoadjuvant* 3(3.5) 0

NCR - National Capital Region, PhP - Philippine Peso, PWD - Persons
with Disabilities

*total varies from the rest of the table due to missing data for some
participants (n=85 for tertiary cancer center and n=12 for private clinic)
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Financing of Chemotherapy

A third (36.6%) of the participants used their Non-Z
benefit PhilHealth to procure their chemotherapy. The
median cost of coverage of Non-Z benefit PhilHealth was
PhP 5,100. Sixteen percent (6 out of 37) of those who
used their PhilHealth reported co-payment of the amount
exceeding the coverage of PhilHealth. This is followed in
equal distribution by Philhealth Z-package and BCMAP
at 19.8%; programs that provide full coverage for their
chemotherapy. OOP expense was the fourth most common
source of chemotherapy at 15.8%. (Figure 1) Out-of-pocket
(OOP) payments, including borrowing or selling assets,
accounted for a substantial share of chemotherapy financing.
For reporting clarity, we separated direct OOP payments
from borrowed funds in Figure 1; however, these categories
are technically both OOP expenditures. These financing
sources were not mutually exclusive; although only 12% of
patients across both sites reported relying on multiple sources
to cover their chemotherapy costs.

Financing of Trastuzumab

The financing source that had the highest frequency
was PCSO (67%). Eighty percent (80%) of those benefitting
from PCSO reported to have co-payment with an average
co-payment of PhP 10,444.79 per cycle. Medical Social
Service (MSS) of the public cancer center was the second
most common source of trastuzumab reaching up to 51.5%
of the participants. Around a third (34%) of the participants
reported full OOP expenditure of trastuzumab for at least
one cycle. 20% of the participants go to specific government
officials for financial assistance. BCMAP was also a source
of trastuzumab, but only 6.9% of the participants. (Figure 2)
Majority (72%) of the patients from both sites had multiple

sources of financing for trastuzumab.
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Cost of Treatment

The median total OOP expenditure per cycle was
higher among patients in private clinics (PhP 54,738; IQR
= 102,670) compared to those treated at the tertiary cancer
center (PhP 13,920; IQR = 20,830). Median direct medical
costs per cycle were comparable between the two settings—
PhP 97,551 (IQR = 120,246) in the tertiary cancer center
and PhP 102,001 (IQR = 200,699) in private clinics. The
difference in overall OOP burden is largely explained by
professional fees, which were negligible at the tertiary
cancer center (median PhP 0; range 0-8,000) but substantial
in private clinics (median PhP 6,000; IQR = 1,000; range
0-85,000). This reflects the fact that oncologists in training
at the tertiary center did not charge professional fees.

At the tertiary cancer center, the median proportion of
OOP direct medical costs relative to total direct medical costs
was 17.3% (IQR = 39.9%), reflecting subsidies and financial
assistance for chemotherapy and trastuzumab. In contrast,
in private clinics, the median OOP direct medical cost per
cycle was PhP 49,401 (IQR = 92,500), accounting for 48%
of the total direct medical costs (median PhP 102,001;
IQR =200,699).

Median direct non-medical costs (e.g., transportation,
food, caregiver expenses) were also higher in private clinics
(PhP 7,430; IQR = 3,144) than in the tertiary cancer center
(PhP 1,975; IQR = 2,887). Within this category, costs under
“others” were notably higher in the tertiary cancer center,
largely attributable to temporary housing during treatment

(Table 2).

Treatment Adherence and Catastrophic Health
Expenditure
The prevalence of catastrophic health expenditure of

patients from the tertiary cancer center (90.9%, 95% CI
0.81, 0.95) and private clinics (92.3%, 95% CI 0.64, 1.00)

PhilHealth
BCMAP
Z-package
ooP

DOH

MSS

PCSO

Govt Official
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NGO
Insurance
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0 10 20 30 40

Frequency (%)
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MSS
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0 20 40 60 80

Frequency (%)

Figure 1. Financing of chemotherapy.

BCMAP - Breast Cancer Medicine Access Program, OOP - Out-
of-Pocket, DOH - Department of Health, MSS - Medical Social
Service, PCSO - Philippine Charity Sweepstakes Office, NGO - Non-
Governmental Organization

Figure 2. Financing of trastuzumab.

PCSO - Philippine Charity Sweepstakes Office, MSS - Medical Social
Service, OOP - Out-of-Pocket, BCMAP - Breast Cancer Medicine Access
Program, DOH - Department of Health, DSWD - Department of Social
Welfare and Development, NGO - Non-Governmental Organization
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Table 2. Cost Summary in Philippine Peso [Mean (SD), Median (IQR), Range and (95% Cl of Median)]

Tertiary Cancer Center, n=88 Private Clinics, n=13
Total OOP per cycle 22,295.8 (26,246.50) 82,241.0 (84,259.76)
13,920.5 (20,830.00) 54,738.0 (102,670.00)
993 - 179,501 (12,313.34, 15,691.03) 3,306 - 259,420 (14,563.13, 130,195.90)
OOP Direct Medical Costs per cycle 31,940.1 (33,506.91) 67,543.69 (69,924.42)
15,503.5 (42,435.00) 49,401.0 (92,500.00)
1-175,001 (12,510.94, 29,505.09) 1,500 - 214,200 (5,867.43, 119,320.40)
OOP Direct Non-Medical Costs per cycle 2,798.9 (2,835.51) 14,697.31 (24,260.79)
1,694.5 (1,866.50) 7,430 (3,144.00)
185 - 12,630 (1,441.17, 2,159.96) 1006 - 94,420 (5,965.50, 10,909.33)
Direct Medical Costs per cycle 211,352.7 (298,187.70) 275,936.00 (387,433.50)

97,551.0 (120,245.50)
501 - 1,548,544 (71,614.1, 119781.5)

102,001.0 (200,699.00)
1,500 - 981,821 (18,111.21, 640,440.80)

Professional Fees

172.7 (1,126.56)

11,115.40 (22,282.42)

0.0 (0.00) 6,000.0 (1,000.0)
0 - 8,000 (0.0, 0.0) 0 - 85,000 (5,000, 6,302.80)
Chemotherapy 38,965.9 (21,898.02) 38,992.30 (31,772.69)
40,800.0 (33,450.00) 40,000.0 (55,000.00)
0 - 96,800 (34,459.29, 45,000) 0 - 85,000 (1,972.03, 66,540.42)
Trastuzumab 388,484.7 (455,824.50) 463,701.9 (564,774.5)
180,000.0 (447,996.50) 75,000.0 (924,525.00)
0 - 1,750,000 (129,148.2, 28,4257.5) 0-1,531,800 (0, 1,012,503)
Diagnostics 902.6 (1,112.99) 6,347.4 (17,011.94)

675.0 (665.00) 1,000.0 (2,300.00)
0 - 8,200 (500, 800) 0 - 62,700 (578.88,4211.19)
Materials for chemotherapy 3,850.1 (6,554.45) 1,238.5(2,471.01)
(e.g., syringes, macroset, diluent, etc.) 1,808.0 (4,900.00) 0 (500)
0 - 50,000 (1,200, 3,142.59) 0 - 8,000 (0.0, 2,377.34)
Herbal Medication 226.1(1,464.56) 330.8 (772.86)
(median, 95% Cl) 0.0 (0.00) 0.0 (0.0)
(min - max) 0.0 (0.00) 0.0 (0.00)
0 - 13,200 (0.0, 0.0) 0 - 2,500 (0.0, 181.68)
Hormonal Therapy 711.8 (1,213.94) 1,207.7 (2,794.18)
0.0 (925.00) (800.00)
0 - 5,000 (0.0, 0.0) 0 - 10,000 (0.0, 1,768.95)
Pain medicine 43.8 (145.83) 284.6 (690.22)
0.0 (0.00) 0.0 (100.00)
0 - 1,000 (0.0, 0.0) 0 - 2,500 (0.0, 342.24)
Food supplement 92.6 (275.98) 938.5 (2,229.55)
0.0 (0.00) 0.0 (900.00)
0 - 1,750 (0.0, 0.0) 0 - 8,000 (0.0, 960.56)
Vitamins 288.8 (388.27) 893.8 (834.96)
183.5 (440.00) 500.0 (1,180.00)
0 - 2,100 (0.0, 300) 0 - 2,500 (247.33, 1,802.80)
DM/HPN Medication 335.7 (684.80) 592.3(1,492.46)
0.0 (375.00) 0.0 (0.00)
0 - 3,000 (0.0, 0.0) 0 - 5,000 (0.0, 121.12)
Anti-vomiting 126.6 (201.16) 230.8 (483.71)
0.0 (300.00) 0.0 (0.00)
0 - 1,000 (0, 300) 0 - 1,500 (0.0, 302.80)
Oral pre-medication 204.5 (814.65) 296.2 (720.67)
0 (250.00) 0.0 (0.00)

0 - 7,500 (0.0, 0.0)

0 -2,500 (0.0, 211.96)

6 ACTA MEDICA PHILIPPINA



OOP of HER2-Positive Breast Cancer Patients

Table 2. Cost Summary in Philippine Peso [Mean (SD), Median (IQR), Range and (95% Cl of Median)] (continued)

Tertiary Cancer Center, n=88

Private Clinics, n=13

Direct Non-Medical Costs per cycle 3,470.4 (3,516.24) 14,774.2 (24,240.59)
1,975.0 (2,887.00) 7,430.0 (3,144.00)
188 - 15348 (1,532.95, 2,559.09) 1,006 - 94,420 (5,965.50, 10,909.33)
Transportation 439.9 (747.55) 772.3(1,120.58)
158.0 (387.50) 400.0 (894.00)
0 - 5,500 (124.57,198.85) 0 - 4,000 (103.58, 1,000)
Food 203.5 (264.41) 403.8 (456.65)
150.0 (100.00) 200.0 (400.00)
0 - 2,000 (105.74, 200) 0 - 1,400 (39.44, 802.80)
Communication 40.6 (84.29) 405.4 (859.32)
0.0 (30.00) 50.0 (190.00)
0 - 500 (0, 20) 0 - 3,000 (3.94, 381.68)
Paper, etc 39.1(65.62) 41.2 (61.65)
20.0 (20.00) 20.0 (5.00)
0 - 500 (20, 30) 0 -200(5.92,38.17)
Companion 472.8 (564.70) 936.2 (1,384.66)
300.0 (378.00) 240.0 (1,230.00)
0 - 3,000 (252.87, 388.52) 0-4.200 (0, 1,999.11)
Others 1,110.8 (1,811.23) 900.0 (1357.08)
500.0 (700.00) 400.0 (800.00)

0 - 10,500 (500, 637.08)

0 - 5,000 (78.88, 1,000)

Medians are reported with IQR and 95% Cl to account for skewed distributions and to indicate the precision of the estimates.

were similar. In total, 90% (95% CI 0.83, 0.95) of the
participants experienced catastrophic health expenditure.
The rate of non-adherence to treatment, defined as missed,
delayed, or incomplete treatment, was very high at 79% (95%
CI: 0.70-0.87) across both sites, and showed no significant
association with CHE. Forty-four percent (44%, 95% CI
0.34, 0.44) experienced delay specifically in their treatment
with trastuzumab. The participants’ reason for the delay in
their trastuzumab treatment ranged from no available stock
from BCMAP, to no available funds for the co-payment of
their treatment with PCSO. In a post-hoc analysis, delay
in trastuzumab was associated with a specific period where
PCSO has decreased markedly the financial support provided
to the patients.”® (Appendix B Tables 1 and 2).

Dissaving

A number of dissaving practices were reported by the
participants. Majority of the patients (97%, 95% CI 0.92,
0.99) reported at least one dissaving practice listed below.
Although majority of the patients were unemployed, 11.9%
had to permanently leave from work. One third (32.7%) of
the participants had their caregivers file for leave during days
of treatment. Other dissaving practices such as borrowing
money, and selling her house for one of the participants,
were also noted in the study (Table 3).

DISCUSSION

Our study examined the OOP expenditure per treat-
ment cycle of patients with HER2-positive breast cancer in
the Philippines. Patients from private clinics had a median

total OOP expenditure four times higher (PhP 54,738.00,
IQR = PhP 102,670.00) than those from the tertiary
cancer center (PhP 13,920.50, IQR = PhP 20,830.00). The
difference was largely explained by professional fees in private
settings and the greater availability of subsidies in tertiary
cancer center. Synthesizing across cost categories, medicines
(particularly trastuzumab) were the dominant driver of
OOP expenditure, followed by professional fees in private
settings, and non-medical costs such as transportation and
temporary housing for patients outside NCR.

Table 3. Dissaving Practices

Frequency (%), n = 101

Patient
Temporary leave from work 7.9
Leave during days of treatment 17.8
Permanent leave from work 11.9
Stopped school 0.0
Caregiver / Family member
Temporary leave from work 3.0
Leave during days of treatment 32.7
Permanent leave from work 6.9
Stopped School 3.0
Any household member
Sold household items 4.0
Sold their house 2.0
Loan from bank 6.9
Loan from friend/s 23.8
Loan from lender 6.9
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Our estimated OOP expenditures per cycle were lower
than the estimated mean monthly OOP expenditure by
Ngelangel et al. (2018) (PhP 181,789.00; n = 458; SD =
348,717.47), but direct comparison must be cautious, as their
study included hospitalization costs and multiple cancer
types, whereas our analysis focused on per-cycle outpatient
expenditures for breast cancer.”® Importantly, Ngelangel and
colleagues showed that Filipinos with an annual household
income below were at higher risk of financial catastrophe
from cancer treatment.” In contrast, our cohort highlights
a different pattern: despite income differences between
settings, catastrophic health expenditure was uniformly high
(92.3% in private clinics and 90.9% in the tertiary cancer
center). Even higher-income patients, particularly in private
clinics, experienced financial catastrophe, reflecting the
disproportionate burden of trastuzumab, whose cost alone
can exceed average household income.

It should be emphasized that our costing reflects
the policy environment prior to 2021, before PhilHealth
expanded its coverage and before the Cancer Assistance Fund
(CAF) was operationalized.’* Current benefit packages
have since been adjusted to better align with Universal Health
Care (UHC) reforms, but our findings remain instructive as
they capture the baseline financial burden and illustrate the
gaps that national health financing reforms seek to address.

Evidence from neighboring countries underscores the
vulnerability of households to cancer costs. In Malaysia,
Liew et al. reported a median annual OOP expenditure of
USD 1,396 (IQR = USD 3,013) for gynecologic cancers.
Although cancer type and health system context differ, the
study highlights the vulnerability of low- and middle-income
households.*® Similarly, our findings show that chemo-
therapy and trastuzumab costs place Filipino households,
including those in higher income brackets, at substantial risk
of financial catastrophe.

For early-stage breast cancer (i.e., St. I-IITA), the Breast
Cancer Medicine Access Program (BCMAP) and the
PhilHealth z-package offered partial financial support.’**
However, PhilHealth was only the fourth most common
financing source for chemotherapy in our cohort, reflecting
both underutilization and limited benefit adequacy. While
19.8% of the patients reported receiving chemotherapy from
BCMAP for free, only 6.9% received free trastuzumab from
the same program. The limited reach of this subsidy mirrors
experiences in Malaysia, where trastuzumab is covered
under national programs but constrained by budget ceilings,
leaving many eligible patients without access.* In our study,
the most common source of trastuzumab assistance was
the Philippine Charity Sweepstakes Office (PCSO), often
requiring co-payments. More than half of patients in private
clinics (54%) and 70% in the tertiary cancer center received
PCSO support. This reliance on multiple fragmented sources,
including PCSO, BCMAP, Medical Social Service within
the tertiary cancer center, and NGOs, illustrate inefficiencies
in the financing pathway. Strengthening the role of a central

coordinated mechanism, such as the Cancer Assistance Fund,
could streamline access, reduce redundancy, and improve the
patient experience.

The financial strain was further evident in widespread
dissaving practices, including resignation from work (11.9%),
borrowing money (23.8%), and asset sales, with one patient
selling her home. As breast cancer disproportionately affects
women during their most productive years, such practices
undermine women’s economic empowerment and household
stability. In Bangladesh, Sarker et al. similarly reported 89%
of cancer patients experiencing financial distress, while
Mohanty et al. found dissaving more common among
those with catastrophic health expenditure. These findings
underscore the gendered and long-term economic dimensions
of financial toxicity. "¢

Adherence was also poor, with frequent delays in
trastuzumab linked to reduced PCSO assistance from
PhP 50,000 to PhP 10,000 per cycle beginning in 2018.%7
'This aligns with Velasco et al., who documented delays in
multiple treatment timepoints among BCMAP patients,
and with Talao et al., who reported similar delays in another
government hospital.*** Such evidence illustrates how
fluctuations in subsidy levels directly translate to treatment
interruptions with potential survival consequences.

Geographic inequities compounded the burden: more
than half of patients came from outside NCR, incurring
additional costs for transportation and temporary housing.
'This highlights the urgency of investing in regional cancer
centers and considering travel or accommodation support to
reduce non-medical costs for provincial families.

Taken together, our findings reveal how decentralized,
overlapping, and unevenly distributed cancer financing
perpetuates inequities. Policy implications extend in two
directions: first, expanding public-sector capacity and benefit
coverage to absorb more patients under subsidized care; and
second, considering regulatory and subsidy mechanisms in
the private sector to mitigate excessive OOP burdens. Beyond
health financing, the near-universal reliance on dissaving
practices highlights cancer as a socio-economic development
challenge requiring cross-sectoral responses, including
poverty alleviation and social protection programs.

Slowly transitioning the cancer programs to a wider
coverage under the national health insurance can address a
number of concerns on CHE and adherence to treatment.
In West China, patients with HER2-positive breast cancer
who are able to get financial support from their Breast Cancer
Access Program (BCAP) from 2011-2017, had 37% lower
risk of overall mortality compared with those who did not
receive any support. When the program was transitioned
to wider coverage through national health insurance, they
observed lower risk of overall mortality by 64% compared
with those that did not receive any financial support. This
exemplifies the vital role of financial support in improving
survival outcomes.* Taking on the success of other countries’
cancer support programs, the current cancer programs in
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the Philippines have potential in serving more with better
accessibility.

'This micro-costing analysis from the patient perspective
would have implications on the implementation of the
National Integrated Cancer Control Act. Access to health
services can then be improved with the development of several
regional cancer centers nationwide.”’ Unifying allocation
of resources for cancer treatment can minimize the burden
of solicitation through several agencies, thus potentially
decreasing the direct non-medical costs.

Scope and Limitations of the Study

The computed OOP may still be an underestimate to the
overall treatment of breast cancer because the following were
not included 1) cost of surgery and radiotherapy treatment,
and 2) cost of diagnostic tests for the diagnosis and staging.
Indirect costs such as wage loss of the patients and caregivers
were also not included in this study. The retrospective data
collection of the study may have been subject to recall bias.

CONCLUSION

There is a high rate of catastrophic health expenditure
among patients with HER2-positive breast cancer in the
Philippines. Despite the multiple medicine access programs
for the treatment of breast cancer, and several sources of
financial assistance, there was still significant catastrophic
health expenditure and delay in trastuzumab treatment.
Transportation costs and temporary housing during treatment
as non-medical costs can be minimized with better access to
healthcare.

This study reflects how fragmented health financing
resulted in 1) several sources of financial assistance, 2) unequal
access to the cancer programs, and 3) lack of adequate
financial risk protection, all leading to catastrophic health
expenditure and dissaving practices. Framed within the
implementation of the National Integrated Cancer Control
Act and UHC reforms, our findings provide baseline metrics
and policy directions to reduce financial toxicity for Filipino
cancer patients.

Recommendations
To provide actionable insights for policymakers, we

outline the following priority recommendations:

*  Expand PhilHealth cancer benefit packages to align
more closely with the actual costs of chemotherapy,
biologics, and supportive care.

*  Strengthen and unify fragmented financing streams (e.g.,
PCSO, BCMAP, CAF) under a central coordinating
mechanism to streamline patient access.

* Invest in regional cancer centers and travel/accommo-
dation support to address geographic inequities.

*  Address the gendered impact of financial toxicity by
linking cancer care financing with social protection
measures for women and caregivers.

OOP of HER2-Positive Breast Cancer Patients

*  Explore regulatory and subsidy mechanisms in private
clinics to reduce professional fees and standardize costs.
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APPENDICES

Appendix A. Costing Tool for Assessment of Out-of-Pocket Expenditure of Her2 Positive Breast Cancer Patients (English Version)
I. Personal Information

1. When is your birthday?

2. Sex of patient o0 Male o Female

3. Marital Status:
o Single
o Married
o Live-in partner
o Separated
o Widowed

4. What is your educational status?
o Not applicable
o Primary school graduate
o Secondary school graduate
o College graduate
o Vocational course
o Others (pls. identify)

5. Where do you live?
5.1 Where do you stay while with ongoing chemotherapy?
5.2 What is your permanent address (if different from above)

Il. Breast Cancer Status

6. Breast Cancer Stage. May | check your chart?

7. Chemotherapy Regimen. May | check your chart?

Chemotherapy Dose Number of cycles Frequency

8. Which part of breast cancer treatment are you in?
o chemotherapy
o Ongoing. Which cycle? ___
o Completed chemotherapy. How many cycles were you able to complete?
o Discontinued chemotherapy. How many cycles were you able to complete?
What is the reason for discontinuation? .~
o trastuzumab
o Ongoing. Which cycle? ___
o Completed trastuzumab. How many cycles were you able to complete? ____
o Discontinued trastuzumab. How many cycles were you able to complete?
What is the reason for discontinuation? .~
o surveillance (no longer receiving chemotherapy/trastuzumab)
o completed both chemotherapy and trastuzumab
o completed chemotherapy but not trastuzumab
What is the reason for not completing trastuzumab?
O neither completed chemotherapy nor trastuzumab
What is the reason for not completing trastuzumab?
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9. Is your chemotherapy/trastuzumab given on-time? (meaning interval of every 3 weeks is followed? 0 Yes o No
9.1 if not, why?

10. How many times did you have to go to this clinic to be able to complete one cycle of chemotherapy?
o once o more than once
10.1 if more than once, what was the reason for this?
o to request for treatment protocol/medical abstract/medical certificate
o0 to show my laboratory prior to chemotherapy
o to have my laboratory done
o Others

11. Aside from this clinic, do you consult in another clinic/hospital? o Yes o No
11.1. If yes, which other clinic/hospital do you go to?
o Health Center
o Private Clinic
o Another government hospital
o Private Hospital
o Others

l1l. Socio-economic Status

12. Personal source of income
12.1 What is your occupation?
12.2 Do you have any other sources of income aside from your primary occupation? (check all that applies)
o Income from house rental/ or any other material for rent
o Bank interest
O Retired and with pension
o No other source of income
o Retired but without pension
o In the process of looking for job
o Opted to stay at home and not work
o Others (pls. identify)

13. How much doyou earnpermonth? _____ . If on an on-call basis, how much do you earn per day of work?
How many times in a month are you called in for work?

14. Are you the primary breadwinner of the family? o Yes o No

15. Household income
15.1 How many are you in your household? ______
15.2 How many are earning in your household? _______
15.3 What is your estimate monthly household income?

IV. Health Economics

16. How much do you think do you need for the expenses of your treatment, including chemotherapy/trastuzumab/medication/
laboratory? ___
17. Where do you get your financial support for your treatment? (Check all that applies)
o Own money/Household income
o Loan (bank or individual people)
o Donated by relatives
o Donated by non-relatives (friends/neighbor)
o Government
o MSS
o PCSO
o DSWD
o Others
o NGO, foundation, private institution, donation
o Others
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18.

19.

20.

21.

22.

OOP of HER2-Positive Breast Cancer Patients

Do you have specific budget for your health/breast cancer treatment? o Yes o No o Others (pls. specify) ____
18.1 If yes, how much is your allotted budget? ________ pesos
Are you a member of 4Ps (Pantawid Pamilyang Pilipino Program)? o Yes o No

Were you interviewed by the Medical Social Service (MSS)?

o Yes, if yes, what is your classification? (if unsure, may | please check your bluecard?)
o Not yet interviewed

o Unknown

Do you have any private insurance / health maintenance organization (HMO) that you use for treatment? oDOYes o0 No
21. 1 If yes, where do you use this?

Do you receive any privilege as a Senior Citizen/Persons with disability? o Yes o No
22.1 Ifyes, check which applies o Senior Citizen o PWD o Both

V. Cost of Chemotherapy

23.

24.

Where do you get your chemotherapy (not including Trastuzumab)?

o Bought from outside pharmacy. How much do you spend for this? ______ pesos
o Bought from this clinic pharmacy. How muchisthis? ____ pesos
o Free from NGO, foundation, donor, or church
o Free from Breast Cancer Medicine Access Program (BCMAP)
o Free from PhilHealth (Z-package)
o Free from PhilHealth (regular)
o Free from PCSO
o Partially subsidized by PCSO, with an additional paymentof _____ pesos
o Free from MSS
o Free from health center
o Free from private insurance
o Partially subsidized by private insurance, with out-of-pocket expenseof ____ pesos
o Others
Where do you get your Trastuzumab?
o Bought from outside pharmacy. How much do you spend for this? _______ pesos
o Bought from this clinic pharmacy. How much do you spend for this? _____ pesos
o Part of patient-access program of a pharma company (eg., Roche)
o Partly bought, the rest are free from pharma company. ___________ pesos
o Partly from PCSO, the rest are free from pharma company. _____ pesos
o Free from a foundation, donor, or church
o Free from Breast Cancer Medicine Access Program (BCMAP)
o Free from PhilHealth
o Free from PCSO
o Partially subsidized by PCSO, but therestarepaid. _____ pesos
o Free from MSS
o Free from health center
o Free from private insurance
o Partially subsidized by a private insurance, but would pay thisamount _____~ pesos

o Others

ACTA MEDICA PHILIPPINA 13



OOP of HER2-Positive Breast Cancer Patients

25. Where do you get the supplies needed for the administration of chemotherapy/trastuzumab (IV line, PNSS, etc.)?
o Bought from outside pharmacy. How much do you spend for this? ______
o Bought from this clinic pharmacy; How much do you spend for this?
o Part of patient-access program of a pharma company (eg., Roche)

o Partly bought, the rest are free from pharma company. _____
o Partly from PCSO, the rest are free from pharma company.
o Free from a foundation, donor, or church
o Free from Breast Cancer Medicine Access Program (BCMAP)
o Free from PhilHealth
o Free from PCSO
o Partially subsidized by PCSO, but the rest are paid.
o Free from MSS
o Free from health center
o Free from private insurance
o Partially subsidized by a private insurance, but would pay this amount
o Others

26. Which of the following did you have to put out cash for?

How many cycles did you have to pay for this? How much did you pay for this?

Doxorubicin

Cyclophosphamide

Docetaxel

Carboplatin

Trastuzumab

Macroset (linya ng swero)

IV bottle (bote ng swero)

Cannula (panturok)

Pre-medications (e.g., Ondansetron,
metoclopramide, dexamethasone)

Mixing fee of pharmacy

27. How much do you pay for your laboratory percycle? ____ pesos
27.1 Which of the following lab tests is done per cycle of chemotherapy? o CBC o CreaASTALT o Others

28. Where do you have your labs done? o In this clinic o Outside this clinic 0 Varies, sometimes this clinic, sometimes outside

29. Were you able to comply with all requested labs? o Yes o No If not, why?

30. What other medications do you buy (whether prescribed or not by the doctor)?

Check if applicable Other Medications Cost

Herbal Medicine (e.g., MX3, serpentina, etc.)

Food Supplement (e.g., Nutren, Boost Optimum, etc.)

Vitamins (e.g., multivitamins, Calcium with Vitamin D, Vitamin B Complex, Vitamin C)

Medications for other comorbidities (e.g., diabetes, hypertension, heart failure, etc.)

Pain relievers (e.g., tramadol, mefenamic acid, ibuprofen, morphine)

For vomiting/nausea (e.g., ondansetron, metoclopramide, etc.)

Pre-medication for chemotherapy (e.g., dexamethasone, loratadine)
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31.

32.

33.

34.

35.

36.

37.

38.

39.

OOP of HER2-Positive Breast Cancer Patients

What is your mode of transportation going to this clinic and going home? Check all that applies. Compute only for yourself
(excluding your caregiver).

o Walking

o Sidecar/Tricycle Cost going to: ____ going back: ____
o Jeep Cost going to: ____ going back: ____
o Bus Cost going to: ____ going back: ____
o Train Cost going to: ____ going back: ____
o Van or FX Cost going to: ____ going back: ____
o Taxi Cost going to: ____ going back: ____
o Ambulance Cost going to: ____ going back: ____
o Ship Cost going to: ____ going back: ____
o Airplane Cost going to: ____ going back: ____

o Others, pls. specify Cost going to: ____ going back:

How much do you spend for food during the day of chemotherapy?
olspend ______ pesos o | don't spend for food

Do you need to allot money for cellphone prepaid or postpaid load?
oYes pesos o No

Do you spend for ballpen/paper/photocopy of papers?

o Yes pesos o No

Do you pay your doctor/nurse or give gifts?

oYes pesos o No

Do you have a caregiver who goes with you during chemotherapy? o Yes o No

36.1 Ifyes, how many? ___

36.2 Do you need to pay for your caregiver? o Yes o No If yes, how much? ____ pesos

36.3 Do you pay for his/her/their transportation? o Yes o No If yes, how much? ____ pesos

36.4 Do you pay for his/her/their food? o Yes o No If yes, how much? ____ pesos

Aside from the costs mentioned above, is there anything else that you spend for your treatment? o VYes o No
37.1 |Ifyes,pls.specify _________________

37.2 Howmuchisthis _______ pesos

For overall financial support for your breast cancer treatment, from which of the following did you receive support from?
(check all that applies)

o Non-governmental organization (NGO) specify: ______
o Department of Social Welfare and Development (DSWD)
o Social Security System (SSS)

o Government Service Insurance System (GSIS)

o Philippine Charity Sweepstakes Office (PCSO)

o Government official, specify _______

o Church / religious congregation

o Relatives

o Friends

o Others
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OOP of HER2-Positive Breast Cancer Patients

If you've received financial support, (include guarantee letters, etc.)
39.1 Howmuchdidyouget? ___ pesos
39.2 Where did you use this? (check all that applies)
o Chemotherapy
o Trastuzumab
o Needs for administration of chemotherapy
o Transportation
o Food
o Others
39.3 How much do you spend for your transportation/food/needs to go to these agencies? ____ pesos

VI. Effect of Health Expenditure to the Family

40. Since you were diagnosed with breast cancer, which of the following did your family experience?
o The patient stopped working permanently.
o The patient would leave from work during days of treatment. How many days in total: ______
0 The patient stopped working temporarily.
o A family member stopped working permanently.
o A family member stops working during days of treatment. How many days in total: ______
o A family member stopped working temporarily.
0 The patient stopped studying.
o A family member stopped studying.
o Sold assets
o Lost their home
o Bank loan
o Loan from friends/relatives
o Loan from a lender

Appendix B

Table 1. Treatment Adherence and Catastrophic Health Expenditure
Adherent Catastrophic Health Expenditure

to Treatment With Without ol
Yes 19 (20.9) 2(20.0) 11
No 72(79.1) 8(80.0) 90
Total 91 10 101
Fisher’s exact test p-value 1.000
Odds ratio (95% Exact confidence interval) 1.06 (0.19, 11.00)
Table 2. Trastuzumab Delay and Onset of Trastuzumab
Onset of Trastuzumab
Trastuzumabdelay ——————————————————————— —————  Total
Before PCSO budget cutoff  After PCSO budget cutoff
Yes 29 (29.3) 15(15.2) 44
No 46 (46.5) 9(9.1) 55
Total 75 24 99
Pearson chi2(1) 4,1828 Pr=0.041
Fisher's exact 0.058
1-sided Fisher's exact 0.035

PCSO - Philippine Charity Sweepstakes Office
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