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ABSTRACT

Introduction: Trastuzumab is the standard therapy for HER-positive breast cancer, traditionally
administered intravenously (T-1V). The subcutaneous trastuzumab (T-SC), introduced in 2013, may may
offer cost savings compared to T-1V. While previous studies have examined the economic value of T-SC,
no quality assessment of these studies or a currency-standardized comparison across countries has
been conducted. This study aimed to address these gaps by systematically reviewing and assessing the
quality of economic evaluations comparing T-SC and T-1V. Methods: A systematic review of publications
until May 31, 2021, was performed using databases like MEDLINE, Cochrane, and ScienceDirect,
following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses Protocols (PRISMA-
P) statement. The quality of studies was assessed using the Consolidated Health Economic Evaluation
Reporting Standards (CHEERS) checklist. All costs were adjusted to 2019 Euro using World Bank's
consumer price index (CPI). Results: There were 14 out of 368 studies included in this systematic review.
Most studies were conducted from a hospital perspective, showing cost savings of T-SC ranging from
€52.6 to €29,617.3 per patient annually. Quality assessments based on the CHEERS checklist revealed
that the number of compliant sections oritems in the studies ranged from 11 to 19 out of 24. Conclusion:
This systematic review demonstrated that T-SC might offer cost savings compared to T-1V in treating
HER2-positive breast cancer. However, the limited number of studies and their methodological
heterogeneity highlight the need for further comprehensive research to inform decision-makers on
trastuzumab use.
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1.INTRODUCTION

Breast cancer is the most common type of cancer
with approximately 2.09 million new cases
worldwide in 2018 that accounts for 24.2% of all
new cases in women [1]. Breast cancer is the
leading cause of cancer deathin women with 15%
of all cancer cases [1]. The rising incidence of
breast cancer poses a significant burden to the
healthcare systems. HER2 is one of genes that
play an important role in the development of
breast cancer [2]. 15-30% of breast cancer
overexpresses HER2 [3]. Trastuzumab is
recombinant humanized monoclonal antibody
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used as monotherapy or in combination with
chemotherapy for HER2-positive breast cancer
patients. Thanks to its efficacy and safety [4-6],
trastuzumab is a standard therapy for HER2-
positive breast cancer.

Trastuzumab was administered intravenously but
since 2013 a subcutaneous formulation of
trastuzumab was introduced. Subcutaneous
trastuzumab (T-SC) was comparable to
trastuzumab IV (T-1V) regarding to the
pharmacokinetic effect, safety and therapeutic
efficacy [7], [8]. However, T-SC improved patient
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convenience, increased patient compliance,
reduced preparation time, and optimized
medical resources. Therefore, there is an
increased interest in evaluating the economic
value of T-SC to assess the feasibility of this new
formulation from a cost-effective perspective.
Many studies reported the cost comparison of T-
SC with T-IV in HER2-positive breast cancer.
Currently, Inotai et al. (2018) published a
systematic review of advantages and dis-
advantages of T-SC and T-IV in which monetary
benefits of T-SC were evaluated[9]. However, the
quality of the included studies in this review was
not assessed [9]. Inotai et al. (2018) summarized
results of each study, however, no comparison of
economic value in the same currency between
different countries was performed[9]. To address
this gap in the literature, our objective was to
conduct a systematic review of economic
evaluations comparing the cost-effectiveness of
T-SC and T-1V, while also assessing the quality of
theincludedstudies.

2.METHODS

This systematic review was performed in
accordance with the Preferred Reporting Items
for Systematic Reviews and Meta-analysis
Protocols (PRISMA-P) statement. The quality
assessment was performed using the
Consolidated Health Economic Evaluation
Reporting Standards (CHEERS) statement
checklists.

2.1.Searchingandselection strategy

A systematic, electronic search of MEDLINE,
Cochrane, Embase and ScienceDirect was
performed for articles published until April 2020
with following keywords: economic value,
trastuzumab, breast cancer, HER2-positive,
intravenous, subcutaneous. The search was
performed using Medical Subject Headings
(MeSH) and the operators "OR" and "AND".
Studies were selected based on the inclusion and
exclusion criteria.

Inclusion criteria include studies that evaluate
the economic value of subcutaneous versus
intravenous trastuzumab in the treatment of
HER2-positive breast cancer. Additionally, the
studies must provide detailed results of cost
components, be available in full-text, and be
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writtenin English.

Exclusion criteria include studies not conducted
in a specific country, as well as review articles,
letters, and reports.

2.2.Dataextraction

Two reviewers independently assessed the
studies. Any disagreements were discussed with
the third author to reach a consensus. Two
reviewers independently extracted the data.
Data were extracted from relevant studies using a
predefined data extraction form, comprising
specific details about studying characteristics
(author, nation, year, method, sample size, point
of view, types of cost) and results (currency and
index year, costs). All costs were converted into
2019 Euro by using Consumer Price Index (CPI)
and exchange rate from database of World Bank
in2019[10].

2.3. Quality assessment using the CHEERS
statement checklists

Quality assessment of included studies was
performed by two reviewers using the
consolidated Health Economic Evaluation
Reporting Standards (CHEERS) checklist[11]. The
CHEERS checklist consists of 24 items which are
divided into 6 groups including title and abstract,
introduction, methods, results, discussion, and
other[11],[12]. Two reviewers had to determine
which situation was “Yes” and which was “No”. In
particular, we assumed that studies containing
over a half of contents in each item would be
assessed as “Yes”, or, conversely, the result was
“No”[13].

3.RESULTS AND DISCUSSIONS

3.1. Results of systematic literature research and
selection

The systematic literature research yielded 368
articles including 190 from MEDLINE, 80 from
Cochrane, 67 from Embase and 31 articles from
ScienceDirect. After removing 59 duplicated
articles, 309 studies were included. We screened
abstracts of 309 studies and excluded 291 articles
which did not evaluate economic value of
trastuzumab SCand IV (264 studies) and were not
available in full-text (27 studies). After reviewing
the full-text studies, we excluded 4 review articles
andincluded 14 studies (Figure 1).
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Figure 1. PRISM

3.1.1. Study characteristics

Characteristics of the included studies are
summarized in Table 1. This table aggregates
information and sortsin chronological order.

The 14 studies were conducted between 2013 and
2018. Twelve out of fourteen studies were
conducted in Europe including United Kingdom
[15], Italy [16], [17], Sweden [18], [19] , Spain [20],
[22], Belgium [21], Denmark [23], Ireland [25],
Netherlands [26], and France [27]. One study was
conducted in Chile [24] while the remaining study
was in New Zealand [14]. In terms of study design,
prospective study (11 studies) was the most
popular. The three remaining studies are
retrospective study [16], descriptive study[14] and
cross- sectional study[22]. Two analytical methods
were used, including cost minimization analysis in
4 studies [14], [20], [24], [25] and costs analysis in
10studies.

There was a total of 4 ways in collecting data, with
Franken et al. (2018) having the most diverse
methods of collecting data, including observation,
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A flow chart

guestionnaire, and database access. Hedayati et al.
(2015) combined two methods including
interviewing and accessing database [18]. Among
the four methods, the most common way was
observation, by which the data of six research were
collected [14], [15], [20], [21], [25], [26].
Questionnaire was the second popular, which was
used in five studies [17], [19], [22], [26], [27]. There
were three studies collected data by accessing to
database [16], [18], [26], which is the only way of
collecting data in the study of Farolfi et al. (2014)
[16]. The method of having interview was also used
in three studies[18],[23],[24]. Only 3 studies with
more than one objects. Among them, there are 2
studies analyzed costs saving on first patients
(Hedayati et al. and Olofsson et al.) [18], [19].
Hedayati et al. (2015) analyzed on first patients
with total of 2,769 SC administrations since not all
the new diagnosed patients received 17 cycles of
treatment during the given calendar year [18].
Meanwhile, Olofsson et al. (2015) studied on first
and subsequent patients separately [19]. The
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remaining study recorded 1st, 2nd, 3rd and
subsequent cycle separately to resulted total
treatment [20]. Four studies were performed from
2 different perspectives including hospital and
patient perspectives[17],[23], hospital and societal

were reported from 1 perspective in which 6
studies were from hospital perspective [14], [15],
[18],[21],[22],[27] and 4 studies were from societal
perspective [16], [19], [20], [24]. All thel4 studies
estimated direct costs in which 7 studies further

perspectives [25], [26]. The remained 10 studies

Table 1. Study characteristics

reported indirect costs[16],[19],[20],[23-25].

Author . |Data collection| Analytical . .
No (Vear) Country | Year | Study design methods methods Sample size |Perspective| Type of cost
Cost Direct costs
Northetal.| New Descriptive . .. . .. | 18 patients ) .
1 (2013) [14]| Zealand 2013 study Observation mlnlmlza.‘uon 65C. 121V Hospital (HCP time,
analysis consumables)
Burcombe Direct costs
. . ) .
2 etal. Kﬁnzi?n 2013 Pro;ze(:jctwe Observation |Cost analysis 13 2 gtllezn T\s/ Hospital (HCP time,
(2013) [15] g y ’ consumables)
Direct costs
Farolfietal Retrospective Access (drug cost, drug
3 1 Italy |2014 database |Costanalysis [Not available| Societal ’
(2014) [16] study wastage) and
(Log80) .
indirect costs.
Ponzett Prospective Hospital Direct costs
4 etal. ltaly {2015 StFl).I q Questionnaire | Cost analysis [Not available and gtient (drug wastage)
(2014) [17] y P gwasiag
D
Hedayatiet Prospective Interview and 178 first (co::tjtr::kflt:s
5 | al.(2015) | Sweden |2015 P access Cost analysis . Hospital ’
[18] study database patients pharmacy fees
(HCP time)
Direct medical
costs (drug cost,
195 patients consumables,
(number of HCP time),
Olofsson et . first and direct non-
Prospective . . . . .
6 | al.(2015) | Sweden |2015 stud Questionnaire | Cost analysis | subsequent | Societal | medical costs
[19] y patients)101 (transportation)
(4-97) Vo4 and indirect
(16-78) SC costs
(production loss,
lost leisure time)
Direct costs
(drug costs, HCP
Lopez- . .
Vivanco et Prospective Cost 307 patients tme,
7 Spain |2016 P Observation |minimization| 1591V, 148 | Societal | consumables).
al. (2016) study . .
analysis SC Indirect costs
[20]
(lost
productivity)
Direct costs
Tjalma et Prospective 130 patients (HCPtime,
8 | al.(2016) | Belgium (2016 o Observation |Cost analysis P Hospital | consumables
study 651V, 65SC
(21] and drug
wastage)
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No 'L(\;l:g;r Country |Year | Study design Dazecgll:,z(c’t;nn ?:::ml Sample size |Perspective| Type of cost
Lazaro et Cross- ?érz: zs::s
9 | al.(2016) | Spain |2016| sectional |Questionnaire|Costanalysis | 76 patients | Hospital ’
22] study consumables,
HCP time)
Direct costs
Jens Olsen Prospective Hospital HCP time, room
10| etal. |Denmark|2017 Interview | Cost analysis [Not available . time). Indirect
(2017) [23] study and patient cost (cost of
patient’s time)
Direct costs
(drugs cost, HCP
time,
Luis Rojas . Cost consumab|e5,
11| etal Chile |2017 Prospective Interview  |minimization|100 patients| Societal | room time and
study .
(2017) [24] analysis ADR treatment).
Indirect costs
(lost
productivity)
Direct costs
(costs of HCP
O'Brien et Prospective Cost Hospital conszr:gbles
12| al. (2018) | Ireland |2018 Observation |minimization |[Not available . ’
25] study analysis and societal an.d drugs).
Indirect costs
(lost
productivity)
Direct costs
(drugs,
healthcare
Observation, professional
Franken et Nether- Prospective |questionnaire 82 patients | Hospital labor,
13| al. (2018) 2018 ’| Cost analysis . consumables,
lands study and access 45SC, 37 IV |and societal )
[26] traveling
database
expenses).
Indirect cost
(productivity
losses)
14 (I;Igllr;:'[c;;] France |2018 Pro;zzc;twe Questionnaire | Cost analysis |Not available| Hospital ( Czlr:‘:ﬁtn::;i )

3.1.2. Studyresults

Table 2 summarizes the results of 14 included
studies that analyzed economic value between
subcu-taneous and intravenous trastuzumab in
the treatment of HER2-positive breast cancer. All
studies were presented in cost savings per
patient/year (either 17 or 18 treatment cycles per
years).

Hong Bang International University Journal of Science

All the 14 included studies remarked that T-SC
offered cost savings compared to T-1V, ranging
from€52.6t0€29,617.3. In terms of direct costs,
13 out of 14 studies showed that T-SC was lower
than T-IV. In contrast, in Farolfi et al. (2014),
direct cost of T-SC was slightly more expensive
than T-IV. However, T-SC reduced indirect costs
compared to T-IV that resulted to total cost
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savings of €52.6 (€50.4 in 2014). Among
all 7 studies that investigate indirect costs, T-SC

Table 2. Study characteristics

were found to save indirect costs relative to T-IV
in6research[16],[19],[20],[23-26].

v SC Original Year Cost Savings Up.date.d Cost
" Author Count Obect Savings in 2019
° (Year) untry ) Direct |Indirect| Direct |Indirect| Direct |Indirect Total | Direct |Indirect| Total
cost cost cost cost cost cost cost cost cost cost
Northetal.| New
1 - 1. - 188. - 2. - 2. 20.1 - 20.1
(2013) [14] | Zealand 9715 88.7 782.8 7828 | 820 820
Burcombe
i 1
2|etal 2013), 04 | U8 laiacel | 7164 | - |24192| - |24192|2535| - |25345
Kingdom| episodes)
[15]
Faroffietal.
3 (2014) [16] [taly - 13,655.0| 668.4 |14,154.0| 1190 | -499.0 | 5494 | 50.4 | -5206 | 573.2 | 52.6
Ponzettiet
4| al.(2014) [taly - 28,3990 - 0.0 - 128,3990 - [28,399.0/29617.3| - 296173
(17]
. First
5 | Hedayatiet . 2,782.0 - 428.0 - 2,3540 - 2,354.0 | 2,455.0 - 12,455.0
6| al.(2015) Sweden| patient
' 1SCadm®| 673 - 0.7 - 66.6 - 66.6 69.5 - 69.5
Arst 56950 2810 [1,0380 1410 | 7570 | 1400 | 897.0 | 7895 | 1460 | 9355
7 | Olofsson et patient
Sweden
8| al.(2015) Sub-
. .+]20340| 660 |1933.0| 500 | 1010 | 160 | 1170 | 1053 | 16.7 | 1220
patient
Lopez-
Vivanco .
9 etal Spain - 29,431.8| 348.1 (28452.1| 1953 | 979.6 | 152.8 |1,132.5| 1,019.2 | 159.0 |1,178.2
(2016)
10 T’a('rzr(')algal' Belgum| - |40235| - | 1908 | - [38327| - |38327|39875| - (39875
11|lazaroetal. .
(2016) [22] Spain - 12,6294 - |12,1645] - 464.9 - 4649 | 483.7 - 483.7
1%cycle | 1705 | 1191 | 59.6 937 | 1109 | 254 | 1363 | 1136 | 26.0 | 1396
2 cycle | 1196 | 289 53.7 26.7 65.9 2.2 68.1 67.5 23 69.8
3¢ cycle | 1196 | 27.7 531 19.8 66.5 79 74.4 68.1 81 76.2
Jens Olsen Denmark Sub
12|etal. (2017) cyléle** 1034 89 51.6 33 518 5.6 574 531 5.7 58.8
Total |1 g573 13003 | 8888 | 1864 | 9685 | 1139 |1,0824| 9923 | 1167 [1,1000
treatment
Luis Rojas et
13| al.(2017) | Chile - |70665.7| 147.4 |65,404.1| 1033 |52616| 44.1 |5306.7 | 53913 | 452 [54365
[24]
14 ?2%”1‘:)‘ thg?' reland | - [36619.5) 2437 350006 67.2 | 16100 | 1766 17866 | 16226 | 1780 (18006
Franken Nether-
15|etal. (2018) lands (18 cycles)|31,554.0 180.0 |30,907.8| 88.2 | 646.2 | 91.8 | 7380 | 6513 | 925 | 743.8
[26]
Cécile Blein (18
16| et al. (2018)| France . 223.2 - 234 - 199.8 - 1998 | 2014 - 2014
7] sessions)

Note. *adm = administration, **sub = subsequent
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The highest and the least cost savings were both
recorded in Italy. As being mentioned earlier,
Farolfi et al. (2014) reported the least costs
saving of €52.6 (€50.4 in 2014) because direct
cost (drug cost, drug wastage) of T-SC was more
expensive than T-IV and the analysis was in
societal perspective[16]. Otherwise, the study of
Ponzetti et al. (2014) estimated cost saving by
assessing cost of drug wastage and recorded the
cost saving per patient per total treatment was
€29,617.3 (€28,399.0 in 2014) [17]. However,
both studies did not describe in detail the
methodology for the measurement of drug
wastage.

Overall, cost savings of T-SC across studies in
Europe ranged from €52.6 to €3,987.5 except
for study by Ponzetti et al. (2014) with
€29,617.3[17]. Estimate of cost savingsin New
Zealandwasalsointhisrange while cost savings
of T-SC in Chile was higher than that (€5,436.5)
[14], [24]. The wide heterogeneity in cost
savings of T-SC was due to the variations of
treatment course, methods of data collection,
and cost components, which are discussed
below. A research conducted by Burcombe et
al. (2013) [15] analyzed direct costs (HCP time
and consumables), of T-SC versus T-IV in UK
were €716.4 (£597.6 in 2013) and €3,135.6
(£2610.0in 2013) respectively, resulting in the
cost saving of €2,534.5 (£1,893.6 in 2013).
North et al. (2013) analyzed the same
componentsofdirectcostsof T-SCversus T-IVin
New Zealand. T-SC was found to be associated
with cost savings of €820.1 (NZD 1,304.6 in
2013)[14].Thisresultwassimilarto Olofsson et
al. (2015) in Sweden (€820.1 vs €935.5).
Olofsson et al. (2015) noted cost savings for
direct costs was€789.5(€757.0in2015) and for
indirect costs was €146.0 (€140.0 in 2015),
resulting in total cost savings of €935.5 (€897.0
in 2015) in first patients. Meanwhile, in
subsequent patients, this study noted direct
cost savings was €105.3 (€101.0 in 2015) and
indirect cost savings was €16.7 (€16.0in 2015),
led to a total cost savings of €122.0 (€117.0 in
2015) per patient per total treatment. Olofsson
et al. (2015) showed that cost savings in first
patients were 8 times higher than subsequent
patients (€935.5 vs €122.0). In addition to HCP
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time and consumables as reported in North et
al. (2013), Olofsson et al. (2015) also estimated
direct non-medical cost (transportation). This
cost component was also studied by Franken et
al. (2018) with the cost spent for travelling
being €20.4 (€20.2 in 2018) and €7.6 (€7.5 in
2018) for T-IV and T-SC group, respectively.
However, nodifferenceincostoftransportation
between the two groups was found in both
research[19],[26].

Another analysisin Sweden was Hedayati et al.
(2015) which estimated the economic value of
T-SC by assessing the monetary benefits of
changing actual T-SC process at a single
Swedish healthcare institution. Hedayati et al.
(2015) reported cost savings of €2,455.0
(€2,354.0in2015) pernewly diagnosed patient
(first patient) from avoiding port-a-cath
surgery and €69.5 (€66.6 in 2015) associated
with each SC administration. Hence, for first
patient who received full of 17 cycles, the costs
saving per patient would be €3,636.5. It should
be noted that there was no reference group
using T-1IV. The authors reported cost savings of
using T-SC instead of T-1V in newly diagnosed
patients[18].

Beside Olofsson et al. (2015), study of Lopez-
Vivancoetal.(2016), Lazaroetal.(2016), O'Brien
et al. (2018), and also investigated direct cost
savings by assessing drug cost, consumables and
HCP time. Lopez-Vivanco et al. (2016) estimated
direct cost savings at €1,019.2 (€979.6 in 2016)
[20] which was similar to O'Brien et al. (2018)
(€1,622.6)[25]. However, Lazaroetal. (2016) and
reported at lower value of €483.7 [22]. Lopez-
Vivanco et al. (2016) and Lazaro et al. (2016)
were both conducted in Spain in 2016.
Nevertheless, cost savings estimated by Lopez-
Vivanco et al. (2016) were twice higher than that
by Lazaro et al. (2016) (€1,01 9.2 versus €483.7)
[20],[22]. This can be explained by differences in
study design, perspective, analytical methods
and datacollection methods.

Both Lopez-Vivanco et al. (2016) and O'Brien et
al. (2018) analyzed indirect costs which were
similar to each other (€159.0 vs €178.0,
respectively). As a result, a comparable cost
savings was found between these two studies
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(€1,178.2vs€1,800.6, respectively)[20],[25].

Tjama et al. (2016) estimated direct cost on
consumables, HCP time and drug wastage in
Belgium. Thus, this study recorded the total cost
savings per patient perfull treatmentat€3,987.5
(€3,832.7 in 2016) [21]. Jens Olsen et al. (2017)
estimated costs saving in 1%, 2", 3", and
subsequent cycles in Denmark. Consequently,
costsavingsof€1,109.0(€1,082.4in2017) overa
full treatment course of T- IV and T-SC were
estimated. Notably, cost savings in the first cycle
was the highest followed by the remained cycles
(€139.6vs€69.8,€76.2,€58.8)[23].

Luis Rojas etal.(2017) in Chile was the first study
performed in Latin America (Chile) with diverse
cost components estimated. Particularly, this
study reported adverse drug reactions-
associated costs (€1,371.2 ($1,574.3 in 2017))
that did not take noted in pre-study published in
2017.T-SCled to savings of €5,391.3($6,190.1 in
2017) for direct cost, and €45.2 ($51.8 in 2017)
forindirect costs, resultingin €5,436.5(56,138.3
in2017) fortotal savingsintreatment costs[24].

A Dutch research conducted in 2018 reported
comprehensive costs associated with one
session of trastuzumab administration showed
that the total cost for one cycle (including drug
costs) vialVand SCroute was (€1855.96in 2018)
and (€1763.36 in 2018) with €1,766.7 (€1,753.0
in 2018) and €1,730.6 (€1,717.1 in 2018) being
direct cost respectively [26]. At the same year, a
multi-center study was conducted by Blein et al.
within 9 healthcare facilities in France, resulted
that the costs of consumables for a T-SC pathway
is significantly lower (€1.4 (€1.4 in 2018) per SC
formulation versus €12.5 (€12.4 in 2018) per IV
counterpart)[27].

There are 7 out of 14 studies investigated
indirect costs. Most of the studies manifested
savings of indirect cost, accounting for about
10% to 16% of total cost savings, except for the
research of Franken at el. (2018). This can be
explained by the assessed expenditure of lost
productivity beingthe cost of unpaid work only.

This systematic review evaluated the con-
tribution of different cost components in
assessing cost savings to estimate the economic
value of T-SC versus T-IV that led to distinct
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results. Hence, it is suggested that future studies
to comprehensively evaluate all cost
components are needed to achieve the most
accurate estimates.

3.1.3. Quality assessment

There hasbeen no checklist available to optimize
reporting cost analyses. Therefore, CHEERS
checklist is the best available until now.
However, for such cost studiesit will only achieve
a maximum of 21 items. An independent
assessment of articles based on CHEERS
checklist showed the number of sections or
items of the studies achieving ranged from 11
(Lazaroetal.[22]) to 19 (Luis Rojas et al.[24]) out
of 24 items. Only 2/11 studies used discount
ratesforcostsandresults.

Most studies were funded by Hoffmann - La
Roche.Inaddition, all studies were no conflicts of
interest of contributors. The majority of the
studies lacked items such as setting and location,
discount rate, choice of health outcome,
measurement of effectiveness, measurement
andvaluation of preference-based outcomes.

3.2.Discussion
This is the first systematic review comparing the

economicvalue of T-SCwith T-IVinthe treatment
of HER2-positive breast cancer using a consistent
currency across studies from different countries.
T-SC was found to save costs compared to T-IV
(ranging from €52.6 to €29,617.3), that was in
agreement with findings by Inotaietal (2018)[9].
However, Inotai et al (2018) did not discuss the
quality of include studies. Our independent
assessment of articles based on CHEERS
checklist showed that the number of sections or
items of the studies achieving ranged from 11 to
19 outof24items.

In addition, during our search we discovered
another systematic review which was of
Papadmitriou et al. (2015) [26]. However, this
review was conducted quite early (2015)
compared to the time of T-SC's first introduction
(2013). Thus, only 2 studies were identified
focusing in the use of healthcare resources in
relation to SC or IV administration of
trastuzumab:atime & motion study and one trial
with no results yet published in a peer reviewed
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journal. Papadmitriou et al. (2015) suggested to
further validate the potential financial impact of
T-SC compared to T-IV but did not conclude
economic value of T-SC versus T-1V due to limited
dataatthatmoment.

In studies that analyzed both direct and indirect
cost, the majority of costs saving came from
direct costsavings, accounting for morethan 85%
of total cost savings. Across studies analyzing the
drug costs, drug costs accounted for the majority
of direct costs (over 90%).

Our study has some strengths. First, our
systematic review provided the most updated
evidence on economic value of T-SC by including
more articles than Inotai et al. (2018) [9] (11
versus 9 articles). Second, direct comparisons
across included articles were performed by
exchanging all costs to Euro in 2019 per patient
per total treatment. Third, this systematic review
summarized and compared cost of each
component. Forth, our study performed a formal
quality assessment of the identified publications
to enable more consistent and transparent
reporting.We acknowledged several limitations.

The CHEERS checklist is the best recommended
scale for health economic research. Never-
theless, this scale was designed mostly for cost-
effectiveness analysis studies. Although the
CHEERS checklist may not be the most suitable
scalefor costanalyses, itisthe bestavailable until
now. Moreover, despite the broad search of
different libraries, the inclusion of studies
written in English may lead to missing some
relevant studies in other languages. Further
searching for publications in other language and
database might result in a larger number of
included studies.

4.CONCLUSION

Our systematic review demonstrated that T-SC
might offer cost savings compared to T-1V in the
treatment of HER2-positive breast cancer.
However, there is a small number of studies with
the large heterogeneity in study design, cost
components and perspectives. Future
comprehensive studies are needed to better
inform decision-makers with respective to the
use of trastuzumabinbreast cancertreatment.

REFERENCES

[1] F. Bray, J. Ferlay, I. Soerjomataram,... and A.
Jemal, "Global cancer statistics 2018:
GLOBOCAN estimates ofincidence and mortality
worldwide for 36 cancers in 185 countries," (in
eng), CA CancerJClin, vol.68,n0.6, pp.394-424,
Nov2018.

[2] J. A. Freudenberg, Q. Wang,... and M. I.
Greene, "The role of HER2 in early breast cancer
metastasis and the origins of resistance to HER2-
targetedtherapies," (in eng), Exp Mol Pathol, vol.
87,n0.1,pp.1-11,Aug 2009.

[3] N. Igbal and N. Igbal, "Human Epidermal
Growth Factor Receptor 2 (HER2) in Cancers:
Overexpression and Therapeutic Implications,"
(ineng), Mol Biol Int,vol.2014,p.852748,2014.

[4] W. Jacot et al., "Efficacy and safety of
trastuzumab emtansine (T-DM1) in patients with
HER2- positive breast cancer with brain
metastases," (in eng), Breast Cancer Res Treat,

Hong Bang International University Journal of Science

vol.157,n0.2,pp.307-318,Jun2016.

[5] M. Sawaki et al., "Efficacy and safety of
trastuzumab as a single agent in heavily pretreated
patients with HER-2/neu-overexpressing
metastatic breast cancer," (in eng), Tumori, vol. 90,
no. 1, pp.40-3, Jan-Feb 2004.

[6]1. E.Smith, "Efficacy and safety of Herceptinin
women with metastatic breast cancer: Results
from pivotal clinical studies," (in eng), Anticancer
Drugs, vol.12 Suppl 4, pp.S3-10,Dec2001.

[7] G. Ismael et al., "Subcutaneous versus
intravenous administration of (neo)adjuvant
trastuzumab in patients with HER2-positive,
clinical stage I-lll breast cancer (HannaH study): a
phase 3, open- label, multicentre, randomised
trial," (in eng), Lancet Oncol, vol. 13, no. 9, pp.
869-78,Sep2012.

[8] M. F. Haller, "Converting intravenous dosing
to subcutaneous dosing: With recombinant

ISSN: 2615 - 9686



Hong Bang International University Journal of Science - Vol.7 - 12/2024: 61-72

human hyaluronidase," Pharmaceutical
Technology, vol.31, pp.118-132,10/01 2007.

[9] A. Inotai, T. Agh, A. W. Karpenko, A.
Zemplényi, and Z. Kald, "Behind the
subcutaneous trastuzumab hype: evaluation of
benefits and their transferability to Central
Eastern European countries," (ineng), Expert Rev
Pharmacoecon Outcomes Res, vol. 19, no. 2, pp.
105-113,Apr2019.

[10] The World Bank. Available: https://www.world
bank.org/

[11] D. Husereau et al., "Consolidated Health
Economic Evaluation Reporting Standards
(CHEERS)-- explanation and elaboration: areport
of the ISPOR Health Economic Evaluation
Publication Guidelines Good Reporting Practices
Task Force," (in eng), Value Health, vol. 16, no. 2,
pp.231-50, Mar-Apr2013.

[12]H.J.Rogersetal., "Asystematicreview of the
quality and scope of economic evaluations in
child oral health research," (in eng), BMC Oral
Health,vol.19,n0.1,p.132,Jul12019.

[13] T. Vo and N. Nguyen-Hoang, "Assessing the
Quality of Health Economic Evaluation Research
by CHEERS Instrument: A Critical Literature
Review in Laos, Cambodia, and Myanmar,"
Journal of Applied Pharmaceutical Science, vol.
7,pp.222-228,07/07 2017.

[14] R. T. North, V. J. Harvey,... and S. N. Ryan,
"Medical resource utilization for administration
of trastuzumab in a New Zealand oncology
outpatient setting: a time and motion study," (in
eng), Clinicoecon Outcomes Res, vol. 7, pp. 423-
30,2015.

[15] R. Burcombe, S. L. Chan,... and P. Barrett-
Lee, "Subcutaneous Trastuzumab (Herceptin®):
AUKTime and Motion Study in Comparison with
Intravenous Formulation for the Treatment of
Patients with HER2-Positive Early Breast
Cancer," 2013.

[16] A. Farolfi et al., "Resource utilization and
cost saving analysis of subcutaneous versus

ISSN: 2615 - 9686

intravenous trastuzumab in early breast cancer
patients," (in eng), Oncotarget, vol. 8, no. 46, pp.
81343-81349,0ct62017.

[17] C. Ponzetti, M. Canciani,... and S. Walzer,
"Potential resource and cost saving analysis of
subcutaneous versus intravenous
administration for rituximab in non-Hodgkin's
lymphoma andfor trastuzumab in breast cancer
in 17 Italian hospitals based on a systematic
survey," (in eng), Clinicoecon Outcomes Res, vol.
8,pp.227-33,2016.

[18] E. Hedayati, L. Fracheboud,... and C. Linder
Stragliotto, "Economic benefits of subcutaneous
trastuzumab administration: A single
institutional study from Karolinska University
Hospital in Sweden," (in eng), PLoS One, vol. 14,
no.2,p.e0211783,2019.

[19] S. Olofsson, H. Norrlid,... and G. Ragnarson
Tennvall, "Societal cost of subcutaneous and
intravenous trastuzumab for HER2-positive
breast cancer - An observational study
prospectively recording resource utilization in a
Swedish healthcare setting," (in eng), Breast, vol.
29, pp.140-6,0ct2016.

[20] G. Lopez-Vivanco et al., "Cost minimization
analysis of treatment with intravenous or
subcutaneous trastuzumab in patients with
HER2-positive breast cancer in Spain," (in eng),
Clin Transl Oncol, vol. 19, no. 12, pp. 1454-1461,
Dec2017.

[21] W. A. A. Tjalma, T. Van den Mooter,... and K.
Papadimitriou, "Subcutaneous trastuzumab
(Herceptin) versus intravenous trastuzumab for
the treatment of patients with HER2-positive
breast cancer: A time, motion and cost
assessment study in a lean operating day care
oncology unit," (in eng), Eur J Obstet Gynecol
ReprodBiol,vol.221,pp.46-51,Feb2018.

[22] A. Lazaro Cebasetal., "Subcutaneous versus
intravenous administration of trastuzumab:
preference of HER2+ breast cancer patients and
financial impact of its use," (in eng), J buon, vol.
22,n0.2,pp.334-339, Mar-Apr2017.

Hong Bang International University Journal of Science



Hong Bang International University Journal of Science - Vol.7 - 12/2024: 61-72

[23] ). Olsen, K. F. Jensen,... and A. Knoop, "Costs
of subcutaneous and intravenous administration
of trastuzumab for patients with HER2-positive
breast cancer," (in eng),J Comp Eff Res, vol. 7, no.
5,pp.411-419, May 2018.

[24] L. Rojas et al., "Cost-minimization analysis of
subcutaneous versus intravenous trastuzumab
administration in Chilean patients with HER2-
positive early breast cancer," (in eng), PLoS One,
vol.15,n0.2,p.e0227961,2020.

[25] G. L. O'Brien et al., "Cost Minimization
Analysis of Intravenous or Subcutaneous
Trastuzumab TreatmentinPatients WithHER2-
Positive Breast Cancerinlreland," (ineng), Clin
Breast Cancer, vol. 19, no. 3, pp. e440-e451,
Jun2019.

[26] M. G. Franken etal., "Potential cost savings

owing to the route of administration of
oncology drugs: a microcosting study of
intravenous and subcutaneous administration
of trastuzumab and rituximab in the
Netherlands," (in eng), Anticancer Drugs, vol.
29,n0.8,pp.791-801,Sep2018.

[27] C. Blein et al., "A multi-center evaluation of
clinical pathways cost and time using real-life
datain patients treated for their breast cancer by
Trastuzumab intravenous and subcutaneous in
day sessions," British Journal of Cancer Research,
vol.1,no0.4,pp.208-216,2018.

[28] G. L. O'Brien et al., "Cost Minimization
Analysis of Intravenous or Subcutaneous
Trastuzumab Treatment in Patients With HER2-
Positive Breast Cancer in Ireland," (in eng),
Clinical breast cancer, vol. 19, no. 3, pp. e440-
e451,2019.

Gia tri kinh té cha trastuzumab tiém dwdi da so véi
duwong tinh mach trong diéu tri ung thuw vi HER2
dwong tinh: Nghién cliru tong quan hé thdng

Tran Thi My Duyén, Nguyén Vii Lan Chi,
Pham Tri Diing va Nguyén Thij Thu Thay

TOMTAT

Gidithiéu: Trastuzumab ld liéu phdp tiéu chuén cho ung thw vi dwong tinh véi HER2, dwocsirdung qua
dwdng tinh mach (T-1V). Sw ra doi cda trastuzumab dang tiém duwdi da (T-SC) tir ndm 2013 ¢6 thé mang
lailgiich vé chiphisovdiT-IV. Mdc du, cdc nghién ciru trwdc dé ddnh gid gid tri kinh té cda T-SC, chuwa ¢
ddnh gid chét lwgng ndo cda cdcnghién ciru ndy hodc so sdnh tiéu chuén héa tién té gilra cdc quéc gia.
Nghién ctru ndy nhdm khdc phuc nhirng thiéu sét trén théng qua viéc téng quan hé théng va ddnh gid
chdt lwong cdc nghién ciru kinh téso sanh T-SC va T-1V. Phwong phdp: Téng quan hé théng cdc céng bé
dén ngay 31 thdng 5 ndm 2021 dwoc thuc hién trén cdc co s& dit liéu nhw MEDLINE, Cochrane, va
ScienceDirect, tudn theo huéng ddn PRISMA-P. Chét lwong nghién ciru duoc ddnh gid bdng béng kiém
Consolidated Health Economic Evaluation Reporting Standards (CHEERS). Tat ¢ chi phi dwoc quy déi
vé Euro ndm 2019 dwa trén chi sé gid tiéu dung (CPI) ciia Ngdn hang Thé gidi. Két qua: Coé 14 trong sé
368 nghién ciru dwocdwavao téng quan hé théng ndy. Hau hét cdcnghién ciru dwocthuc hién tir quan
diém bénh vién, cho thdy T-SC giup tiét kiém chi phi tir €52.6 dén €29,617.3 mbi bénh nhén mdi ndm.
Ddnh gid chét lwong theo bang kiém CHEERS cho thdy s6 muc tudn thi cla cdc nghién ctru dao déng tir
11dén19trénténgsé24 muc. Kétludn: Téng quan hé théng nay cho thdy T-SCcé thé mang lailoiich tiét
kiém chi phi so v&i T-1V trong diéu tri ung thu vii HER2 dwong tinh. Tuy nhién, s6 luong nghién ctru con
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han chéva sw da dang trong phwong phdp ludn cho thdy cén cé thém cdc nghién ctru toan dién hon dé
hétronhahoach dinh chinh sdchvéviécsirdung trastuzumab.

Tirkhoa: ung thu vu, trastuzumab tinh mach, tiém du'dida, kinh téy té, gid trikinh té
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