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Abstract
Background  Healthcare sustainability is a global challenge. Various value-driven healthcare strategies have been imple-
mented by Singapore’s national health technology assessment (HTA) agency, the Agency for Care Effectiveness (ACE). 
Considering the high and growing expenditure on biologics, strategies have been implemented to drive the use of biosimilars. 
As Singapore has reached the 5-year mark since the subsidy listing of the first monoclonal antibody biosimilar infliximab, 
this review aimed to evaluate the impact of these strategies on the changes in adoption rates, utilisation, spending and cost 
savings for biosimilars in the public healthcare sector.
Methods  A retrospective cross-sectional study was conducted using aggregated drug utilisation data from all public health-
care institutions. Five monoclonal antibodies with biosimilars, namely infliximab, adalimumab, trastuzumab, rituximab and 
bevacizumab, were included in this study. The outcomes evaluated were the monthly trends for utilisation volume, proportion 
attributed to biosimilar use, and drug spending up to December 2022. The simulated cost savings associated with biosimilar 
adoption were also reported.
Results  After subsidy implementation, an upward trend in biosimilar use and proportion attributed to biosimilar adoption 
was observed, while spending reduced substantially. The adoption rate of most biosimilars reached more than 95% within 
1 year of listing. Drugs with more than one approved biosimilar brand at the time of subsidy listing reported substantial price 
reductions of over 80%. Overall, spending for the five monoclonal antibodies have significantly reduced after biosimilar 
subsidy listing, with an estimated cumulative cost savings of $136 million over 5 years.
Conclusion  Value-driven healthcare strategies implemented in Singapore’s public healthcare institutions have contributed 
to high adoption rates of biosimilars and have improved affordable access through lower treatment costs. This in turn has 
led to significant cost savings to the healthcare system.

1  Introduction

Globally, escalating healthcare expenditure is a concern and 
keeping the healthcare system sustainable remains a chal-
lenge. In the Asia-Pacific region, drug spending accounted 

for nearly one-third of the total healthcare expenditure on 
average [1]. In 2022, the national pharmaceutical market in 
Singapore reached an estimated value of US$1.2 billion and 
has a compound annual growth rate (CAGR) of 8% over a 
5-year forecast period to 2026 [2]. Notably, the public sector, 
which accounts for 80% of all hospital beds in Singapore [3], 
observed a higher CAGR of 11% for drug spending between 
2017 and 2020. The availability and increasing use of high-
cost biologics are key growth drivers impacting the financial 
sustainability of Singapore’s public healthcare system. For 
example, drug spending for monoclonal antibody therapies 
in Singapore’s public healthcare institutions doubled from 
2017 to 2020, with a soaring CAGR of 30% (aggregated 
drug utilisation data from public healthcare institutions, 
unpublished raw data from the Singapore Ministry of Health 
[MOH], 2021).
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Key Points for Decision Makers 

Following subsidy listing, the utilisation of biosimilars 
increased steeply, and spending on monoclonal antibod-
ies significantly declined within 1 year in Singapore’s 
public healthcare institutions. Substantial cost savings 
of $136 million to the healthcare system have been 
achieved over 5 years.

The high adoption rate of biosimilars hinges on disinvest-
ment from non-cost-effective reference biological products 
(RBPs), i.e. delisting of RBPs from subsidy listing and 
encouraging the use of lower cost alternatives, and the list-
ing of a second biosimilar brand (where feasible).

Continued monitoring of utilisation of biosimilars post-
subsidy listing and sharing early signals of suboptimal 
utilisation with relevant stakeholders could further 
enhance biosimilar uptake.

However, with the recent patent expiry for many refer-
ence biological products (RBPs), lower cost alternatives, 
such as biosimilars of monoclonal antibodies, have emerged. 
Biosimilars are biological therapeutic products with proven 
similarities in physicochemical characteristics, biological 
activity, safety and efficacy compared with their RBPs. Sev-
eral types of biosimilars are currently available, including 
therapeutic proteins, monoclonal antibodies and vaccines 
[4]. Since 2005, the European Medicines Agency (EMA) has 
led the establishment of the regulatory approval pathway for 
biosimilars [5], and also recently endorsed the interchange-
ability and safe switching for all biosimilars approved in the 
European market [6].

Despite these advances, several challenges continue to 
limit biosimilar adoption on a global scale, such as clinician 
lack of knowledge regarding biosimilar efficacy and safety 
concerns with switching, particularly among specific patient 
populations such as paediatric patients [7]. The impact of 
this challenge is evident in the US, where biosimilar adop-
tion is often delayed, and the US Food and Drug Adminis-
tration (FDA) requires additional data to assess biosimilar 
interchangeability [8]. Other challenges include ongoing 
patent litigation among pharmaceutical companies and the 
involvement of rebate contracting in the healthcare payer 
system, which further delays biosimilar entry and use [9]. To 
avoid facing similar challenges in Singapore, value-driven 
healthcare strategies have since been implemented to drive 
biosimilar use.

In 2012, Singapore’s regulatory agency, the Health 
Sciences Authority (HSA), approved a biosimilar for 

therapeutic protein, filgrastim [10]. Utilisation of the fil-
grastim biosimilar in 2014 - the first year it was available, 
only accounted for 40% of the market share (aggregated drug 
utilisation data from public healthcare institutions, unpub-
lished raw data from the Singapore MOH, 2015). Singa-
pore’s national health technology assessment (HTA) agency, 
the Agency for Care Effectiveness (ACE), was established 
in 2015. ACE conducts HTA and implements value-driven 
strategies such as value-based pricing (VBP) negotiations 
for subsidy listings and recommended maximum selling 
price (MSP), aimed at improving patient affordability and 
access to clinically- and cost-effective treatments [11]. ACE 
conducts active horizon scanning and evaluates biosimilars 
that have entered the market in a timely manner for fund-
ing consideration by the MOH’s Drug Advisory Commit-
tee (DAC) [12]. The DAC may recommend de-listing of 
existing subsidised RBPs that are no longer considered cost 
effective and replace them with biosimilars, based on the 
evidence and pricing proposals presented. After subsidy 
listing, ACE also monitors utilisation and drives the use of 
lower-cost alternative health technologies through stake-
holders’ engagements [11]. In 2016, the first monoclonal 
antibody biosimilar, infliximab, was approved by the HSA 
[10]. Infliximab biosimilars were subsequently evaluated by 
ACE and recommended by the DAC for inclusion on the 
MOH’s subsidy list in March 2018, while the infliximab 
RBP was delisted in December 2018. Within 1 year of list-
ing, infliximab biosimilars achieved a utilisation rate of 70% 
(aggregated drug utilisation data from the public healthcare 
institutions, unpublished raw data from the Singapore MOH, 
2019). Since then, several other monoclonal antibody bio-
similars, such as adalimumab, rituximab, trastuzumab and 
bevacizumab, have been included on the MOH subsidy list.

As Singapore reached the 5-year mark since the inclusion 
of the first monoclonal antibody biosimilar on the subsidy 
list, it is timely to evaluate the changes in adoption rates, and 
utilisation and spending trends that have resulted from differ-
ent value-driven healthcare strategies implemented to drive 
biosimilar uptake in the public healthcare system. The cost 
savings achieved from using biosimilars among Singapore’s 
public healthcare institutions were also quantified. Such 
insights provide valuable information about Singapore’s 
experience and contribute to the global understanding of 
effective strategies for driving biosimilar use.

2 � Methodology

2.1 � Study Design and Data Sources

Using a retrospective cross-sectional study design, this study 
evaluated the impact of value-driven healthcare strategies 
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implemented to increase the uptake of biosimilars in Singa-
pore. The focus will be on five monoclonal antibodies with 
biosimilars listed for MOH subsidy between 2018 and 2022, 
namely infliximab, adalimumab, trastuzumab, rituximab 
and bevacizumab. Detailed information about the products, 
including regulatory approval date, number of approved 
biosimilar brands and approved indications, were obtained 
from the HSA register of therapeutic products [10]. Subsidy 
implementation dates and additional background informa-
tion were gathered from MOH circulars and ACE technol-
ogy guidance documents [13].

In Singapore’s public healthcare sector, drugs are 
included in either the MOH’s Standard Drug List (SDL) or 
Medication Assistance Fund (MAF) to provide subsidies and 
financial assistance of up to 75% for eligible patients. Addi-
tional financial assistance schemes such as Pioneer Gen-
eration and Merdeka Generation packages are also in place 
to further improve affordability [14]. The SDL comprises 
essential therapies for the management of common diseases 
and subsidies apply to all registered indications. The MAF 
is a financial assistance scheme for selected high-cost drugs 
that have been assessed to be clinically efficacious and cost 
effective. To ensure appropriate use of these high-cost drugs, 
patients would need to fulfil specific clinical criteria to be 
considered for financial assistance. In 2018, infliximab was 
the first monoclonal antibody with biosimilar listed on the 
MOH’s MAF for the treatment of patients with autoimmune 
diseases. This was followed by a biosimilar for adalimumab 
that was registered for a wider range of autoimmune indi-
cations. Using a cost-minimisation approach, adalimumab 
biosimilar was evaluated against infliximab biosimilar and 
adalimumab RBP to achieve a cost-effective price, and was 
subsequently listed on the SDL in September 2020. To 
ensure the infliximab biosimilar’s price is commensurate 
with its value, further VBP negotiation was conducted that 
led to its reclassification from the MAF to SDL subsidy list 
in January 2021.

The introduction of biosimilars in the field of oncology 
in Singapore occurred in 2019. Since then, biosimilars for 
rituximab (used in lymphoma, leukaemia, and rheumatoid 
arthritis treatment), trastuzumab (used in breast and gastric 
cancers treatment), and bevacizumab (used in various cancer 
treatments) have also been listed on the SDL. For rituximab 
and trastuzumab, biosimilars are only available as intrave-
nous formulations, while the RBPs have had additional sub-
cutaneous formulations approved. Further details of the five 
monoclonal antibody biosimilar products listed on the MOH 
subsidy list between 2018 and 2022 are provided in Table 1.

All biosimilars evaluated in this study obtained subsidy 
listing within 2 years from their regulatory approval dates. 
Over the years, the gap between regulatory approval date and 
subsidy implementation date has narrowed. This is particu-
larly evident for adalimumab, trastuzumab and bevacizumab, 

where subsidies for the biosimilars were implemented within 
1 year of regulatory approval.

Aggregated (non-patient level) drug utilisation data for 
the five biosimilars and their RBPs were obtained from the 
pharmacy dispensing systems of all public healthcare insti-
tutions with biologics use. This comprised 10 government-
restructured hospitals, five specialty centres and three pri-
mary care polyclinics. The dispensing systems captured all 
instances of the biosimilars being dispensed, regardless of 
the care setting (inpatient or outpatient). Data covering the 
period from at least 12 months prior to subsidy listing until 
December 2022 were used to analyse volume and spending. 
The unit cost price information was obtained from the public 
healthcare institutions’ pharmacy dispensing data and veri-
fied with procurement contracts from ALPS Healthcare, the 
public healthcare supply chain agency.

2.2 � Outcome Measures Analyses

The outcomes evaluated were the monthly trends for utili-
sation volume, proportion attributed to biosimilar use and 
drug spending (from the healthcare system perspective), and 
estimated number of patients receiving treatment, from the 
earliest year in which data are available. The simulated cost 
savings associated with adoption of biosimilars was also 
reported.

Utilisation data in terms of monthly volume in prescribed 
daily dose (PDD) and drug spending in the public healthcare 
institutions are presented. PDD is defined as the average 
daily dose required for treatment of the main indication, 
with reference to the World Health Organization (WHO) 
defined daily dose (DDD) [15]. The DDD for rituximab, 
trastuzumab and bevacizumab were not available and hence 
the daily maintenance dose was calculated based on the main 
indication and a body weight of 60 kg or body surface area 
(BSA) of 1.6 m2. Drug spending was calculated by multiply-
ing unit cost price by number of vials used, and excluding 
samples, free stocks and drugs used in clinical trials. The 
unit cost price used in the analyses do not take into account 
additional rebates, including those from patient assistance 
programmes for RBPs that may apply to a specific patient 
population, as most data are not captured within the phar-
macy dispensing system.

Due to the limitation of the aggregated-level drug utilisa-
tion data, the annual number of patients receiving treatment 
was estimated using the volume in PDD divided by days in 
a year (365.25 days), or by dividing the total utilisation vol-
ume by number of doses required for total treatment cycles 
in a year (e.g. eight cycles for rituximab). Changes in the uti-
lisation trends, spending, and number of patients receiving 
treatment were assessed before and after the subsidy listing.

Cost savings were computed by comparing the actual 
drug spending versus the simulated drug spending without 
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biosimilar entry for the five drugs. Simulated drug spending 
was obtained by multiplication of the unit price of RBPs 
(assessed 1 year prior to subsidy listing of their first bio-
similars) with the total volume of drugs used in vials. The 
cost-savings calculation accounted for savings from adoption 
of biosimilars and reduction in cost prices for RBPs due to 
biosimilar entry. Further analysis was conducted to investi-
gate the relationship between the percentage price reduction 
and number of biosimilar brands available at the time of first 
subsidy listing. The reported drug spending, unit cost price 
and cost savings are given in Singapore dollars (SG$). Stata 
version 17 (StataCorp LLC, College Station, TX, USA) was 
used to analyse the utilisation data (volume and spending), 
while trend analysis and cost simulations were performed 
using Microsoft Excel (Microsoft Corporation, Redmond, 
WA, USA).

3 � Results

3.1 � Utilisation and Adoption of Biosimilars

An upward trend in the use of biosimilar agents and pro-
portion attributed to biosimilar adoption was observed that 
corresponded with the subsidy implementation date. Fig-
ure 1a–e depict the monthly utilisation trends (PDD), adop-
tion in terms of biosimilar share for the five biosimilars (i.e. 
infliximab, adalimumab, trastuzumab, rituximab and beva-
cizumab) and the subsidy listing or delisting time points if 
applicable. Infliximab use has doubled since listing in 2018, 
however this use reached a steady state in 2022 (Fig. 1a). 
Seasonality was observed, with a drop in use typically seen 
during the first quarter of each year. Infliximab biosimilar 
reached 70% market share after 1-year post-subsidy imple-
mentation, and more than 80% after 2 years. Considering 
infliximab biosimilar was the first monoclonal antibody bio-
similar to be subsidised, a slower adoption rate was expected 
compared with the other biosimilars.

Rituximab, adalimumab and bevacizumab biosimilars 
each accounted for more than 95% of their respective market 
shares within 1 year of receiving subsidy implementation. 
Rapid adoption of the rituximab biosimilar saw it entirely 
replaced subcutaneous rituximab RBP, which had previ-
ously contributed to an approximately 10–15% share of the 
overall rituximab utilisation (Fig. 1b). The data showed that 
the utilisation volumes for both rituximab and bevacizumab 
have continued to grow, and further data points are needed 
to ascertain whether this trend is likely to persist. A steep 
increase in utilisation was observed for adalimumab, which 
surged fourfold within the 2-year post-subsidy period. This 
growth rate appeared to have stabilised towards the second 
half of 2022 (Fig. 1c).

However, the trastuzumab biosimilar demonstrated a 
different trend in utilisation and adoption compared with 
the other biosimilars evaluated in this study. Total trastu-
zumab utilisation increased post-subsidy listing but started 
to decline in 2022 (Fig. 1d). This could be related to the 
increasing use of new drugs such as trastuzumab deruxte-
can in 2022, which resulted in a drop in total trastuzumab 
utilisation. In terms of overall trastuzumab share, a consist-
ent reduction in intravenous trastuzumab (both RBPs and 
biosimilars) was also observed from April 2020, compared 
with earlier time periods, while the use of subcutaneous tras-
tuzumab (available only as an RBP) has doubled. Moreover, 
the availability of new formulations such as subcutaneous 
trastuzumab in combination with pertuzumab since 2021 
further contributed to the decreasing use of intravenous 
trastuzumab. As a result, adoption of the trastuzumab bio-
similar (intravenous) was slower than others, achieving an 
approximately 40% share 1-year post-subsidy listing, and 
72% 2 years after listing.

3.2 � Price, Spending and Cost Savings Associated 
with Biosimilar Use

While utilisation of the five biosimilars, collectively, 
increased steeply post-subsidy listing, spending for these 
drugs dropped sharply. The sharp drop in spending resulted 
from the significantly lower price of biosimilars except for 
trastuzumab, where the lower utilisation in 2022 could have 
partially contributed to the drop in spending. Using inflixi-
mab as an example, a price reduction of approximately 57% 
was achieved for listing the first biosimilar brand following 
VBP negotiations in 2018. Notably, there was only one inf-
liximab biosimilar brand at that time. A further price reduc-
tion of approximately 90% from the RBP price was achieved 
with the entry of a second biosimilar brand that in turn led 
to the expansion of subsidies for infliximab biosimilars in 
2021. Despite this, the spending on infliximab post-2021 
was lower compared with previous years (Fig. 1a).

Similar trends were observed for the other drugs, with 
the spending declining sharply following biosimilar listing 
(Fig. 1b, d, e). This was largely driven by the substantial 
price reduction and increased market competition (RBP and 
two or more biosimilar brands) at the time of listing. On 
average, an approximately 80% price reduction was achieved 
for biosimilars listed after infliximab, with a higher price 
reduction observed for biosimilars with more than one 
approved brand at the time of subsidy listing. In contrast, 
spending for adalimumab remained relatively stable follow-
ing subsidy listing of the biosimilar due to the significant 
increase in utilisation volume in 2021. With its use stabi-
lising in the subsequent year and further price reductions 
achieved after the entry of new biosimilar brands, spending 
for adalimumab started to decrease in 2022 (Fig. 1c). The 
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Fig. 1   a–e Monthly utilisa-
tion trend (volume in PDD and 
spending) of the five monoclo-
nal antibodies up to year 2022 
(RBPs vs. biosimilars). aFor 
bevacizumab, only an intravit-
real injection of RBP was listed 
on the MAF before biosimilar 
entry, and there was no delisting 
of RBP. PDD prescribed daily 
dose, RBP reference biologi-
cal products, MAF Medication 
Assistance Fund, SDL Standard 
Drug List
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number of patients who benefited from the subsidy listing of 
adalimumab biosimilar increased fourfold, from about 400 
patients with an annual spending of $4.6 million in 2020 to 
1600 patients with an annual spending below $4.1 million 
in 2022.

Prior to entry of biosimilars for infliximab, adalimumab, 
trastuzumab, rituximab and bevacizumab, the RBPs were 
only listed on the MAF for selected registered indications 
and in specific populations due to their high cost and budget 
impact to the Singapore healthcare system. Placing these 
biosimilars on the SDL and removing any coverage restric-
tion led to improved patient access to treatment. This is dem-
onstrated by an increase in the estimated number of patients 
using the five drugs, from about 1800 patients in 2018 to 
nearly 4100 patients in 2022.

Despite the significant increase in utilisation, overall 
spending for the five drugs reduced by more than half, from 
approximately $57 million in 2018 down to nearly $25 
million in 2022 (Fig. 2). Based on the difference between 
simulated spending assuming no biosimilar entry and actual 
spending for the five drugs, the amount of cost savings to the 
Singapore public healthcare system was estimated to be $74 
million in 2022. This further translates to cumulative cost 
savings of approximately $136 million over 5 years (Fig. 3). 
Of note, while having the delayed adoption rate among the 
five biosimilar drug classes, trastuzumab biosimilar con-
tributed the greatest cost savings since being listed in 2020 
due to the substantial absolute price differential between the 
RBP and biosimilar, additional price reduction from RBPs 
and the large market size of RBPs.

4 � Discussion

This study reviewed the changes in utilisation, spending and 
adoption rate of the monoclonal antibody biosimilars asso-
ciated with the various value-driven healthcare strategies 
implemented. It also analysed the price difference between 
five biosimilars (i.e. infliximab, adalimumab, trastuzumab, 
rituximab and bevacizumab) and their RBPs, and quantified 
the cost savings from uptake and use of these biosimilars in 
the public healthcare sector. Following subsidy listing, the 
utilisation of most biosimilars increased steeply, with the 
adoption rate reaching up to 95% within 1 year of listing. A 
significant decline in spending was also observed due to the 
substantially lower prices of biosimilars. To date, it is esti-
mated that approximately $136 million in cumulative cost 
savings have been achieved over the past 5 years.

Singapore’s success in its high adoption rate of biosimi-
lars hinges on a multi-pronged approach, similar to what 
is practiced in the United States (US) and several Euro-
pean countries [16–19]. In addition, Singapore’s efficient 
healthcare system, geographical advantage, and synergies in 
supply chain within public healthcare facilitated swift bio-
similar adoption. One key strategy commonly reported in the 
published literature to encourage support for value-driven 
healthcare is improving stakeholder engagement, especially 
with the healthcare professionals. According to recently pub-
lished reviews [4, 20, 21], despite a positive attitude towards 
prescribing biosimilars, most healthcare professionals still 
have reservations around interchangeability, switching and 
regulatory issues. Early clinician engagement during the 
ACE’s evaluation of the first monoclonal antibody biosimi-
lar revealed that clinicians support starting biosimilars in 
new patients, but will only consider switching among stable 

Fig. 2   Actual versus simu-
lated spending trend for the 
five monoclonal antibodies in 
Singapore public healthcare 
institutions between 2018 and 
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patients if affordability is a concern. Noting this feedback, 
the ACE further engaged clinicians from gastroenterology, 
rheumatology and dermatology departments across Singa-
pore’s public healthcare institutions to encourage changes in 
their prescribing practice for infliximab. This was achieved 
by providing more information on the clinical evidence 
for biosimilars, including switching, and highlighting the 
MOH DAC’s considerations in recommending biosimilars 
for subsidies. Besides partnering with healthcare profession-
als, the ACE also sought support from other stakeholders 
through meeting platforms with MOH senior management, 
Chairmen of medical boards from public healthcare institu-
tions, and the HSA to share current evidence for biosimilars, 
their potential to improve patient access to treatment, and 
the associated cost savings to the healthcare system from 
their use. Although slower uptake was observed for inflixi-
mab, subsequent biosimilars listed between 2020 and 2022 
generally experienced swift adoption in Singapore’s public 
healthcare institutions. In Denmark [16] and Sweden [17], 
where extensive stakeholder engagement was implemented, 
optimal biosimilar adoption was observed for trastuzumab, 
which achieved 80% share within 1 year for Sweden and 
more than 95% share within 6 months in Denmark [16, 22]. 
In contrast, published data from countries such as Korea 
[23], the US [24] and some European countries [22] demon-
strated that biosimilar use remains to be optimised.

A second value-driven healthcare strategy involves dis-
investment from non-cost-effective drugs and encouraging 
the use of lower cost alternatives. During the evaluation of 
infliximab, the ACE assessed the biosimilar brand to be 
clinically comparable with the RBP and more cost-effective 
[25]. In turn, the MOH DAC recommended delisting the 
infliximab RBP, with a 9-month transition period, post bio-
similar listing. Relisting of the RBP will not be considered 

within a 3-year period to encourage companies to submit the 
best pricing proposal. In addition, public healthcare insti-
tutions are given early notifications about delisting of the 
infliximab RBP and biosimilar listing to allow sufficient time 
for downstream stock supply and inventory management. 
This also gave clinicians more time to assess patients for 
potential switching (to biosimilar or alternative subsidised 
treatments), and to offer financial counselling as needed. 
Resources including clinician and patient education materi-
als were developed to facilitate discussions between doc-
tors and patients and enable informed decision making by 
patients. To further nudge prescribing behaviours, prompts 
were also built into clinical prescribing systems to alert pre-
scribers on the available lower cost biosimilar alternative 
and provide reference to the published drug guidances.

The ACE employs various pricing strategies in alignment 
with the 2020 WHO guideline on country pharmaceutical 
pricing policies [26]. VBP negotiations leveraging brand-
specific subsidy listing encourages price competitions, and 
internal reference pricing applied helps to ensure that prices 
of comparable treatments are set at the same or a similar 
level. External reference pricing is also used informally as a 
tool to ensure biosimilars are fairly priced relative to over-
seas countries. To date, these strategies have worked well to 
achieve substantial price reductions for biosimilars upon first 
listing. Notably, mandatory price reduction of biosimilars or 
RBPs ranging from 15 to 80% upon biosimilar entry have 
been implemented in other countries such as Korea [23], 
Japan [27], Australia [28] and several European Union (EU) 
countries[29]. Despite being a small country with no man-
datory price reduction measures, Singapore has achieved 
substantial price differences of up to 80% between RBPs and 
biosimilars. Lastly, to ensure that savings obtained through 
price negotiations translate to reduced patient expenses, 

Fig. 3   Cost savings for the 
five monoclonal antibodies in 
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public healthcare institutions are required to adhere to a 
recommended MSP for subsidised drugs.

After the implementation of subsidies for biosimilars, a 
critical next step for driving biosimilar adoption is to closely 
review utilisation trends, to identify early signals of low 
adoption and devise interventions to improve adoption in 
public healthcare institutions through the National Pharmacy 
and Therapeutics (NPT) Committee. The committee com-
prised representatives from the public healthcare institutions 
with an aim to encourage the use of cost-effective medi-
cines, including generics and biosimilars. To further drive 
biosimilar uptake, the pay-for-performance (P4P) framework 
offers financial incentives to public healthcare institutions 
when a set target of biosimilar adoption is met, similar to the 
practice in the UK where biosimilar use is regularly tracked 
as part of the national indicators [30]. For example, trastu-
zumab was monitored under the P4P framework, starting 
in 2021. Despite the implementation of a multi-stakeholder 
approach and early notification of the subsidy listing for tras-
tuzumab, there was suboptimal uptake of biosimilars and 
an increase in the use of subcutaneous trastuzumab RBPs 
during the coronavirus disease 2019 (COVID-19) pandemic. 
Subcutaneous trastuzumab was preferred due to the ease of 
administration and avoidance of hospital visits when hospi-
tal resources need to be optimised. After reviewing the first 
3 months of utilisation data post-subsidy listing, the ACE 
shared the findings with key clinicians across public health-
care institutions to understand potential challenges faced and 
to offer support for higher adoption. Through continuous 
monitoring and stakeholder engagement, trastuzumab bio-
similars saw an increase in further uptake, achieving 72% 
share after 2 years of listing. This demonstrated the impor-
tance of active utilisation review with stakeholder engage-
ment to improve biosimilar adoption. In contrast, countries 
with suboptimal biosimilar adoption such as Korea reported 
a lack of policies such as monitoring prescription patterns 
and prescribing guidelines to enhance biosimilar uptake 
[30].

4.1 � Limitations

There are a number of limitations for this study that may 
influence interpretation of the findings. First, we conducted 
the analysis from the public healthcare system perspective, 
where subsidies for the listed drugs were applicable and are 
expected to impact prescribing practice. In contrast, levers 
to nudge prescribing behaviours, including subsidies and 
VBP prices, are not extended to the private sector, thus 
the biosimilar adoption rates could be different from those 
observed in the public sector. Prescribing data in the private 
sector was also not available. Potential market implications 
to the private sector from post-subsidy listing of biosimilars 

could not be ascertained and is not within the scope of the 
study. Nonetheless, the private sector only serves a minority 
(approximately 20%) of the total population of Singapore in 
the acute care setting [3]. Second, the estimated numbers of 
patients who benefited from the biosimilar treatments were 
derived based on the doses used for the main indication, and 
unit prices used to compute cost savings do not account for 
additional rebates from manufacturers, which may poten-
tially lead to over- or underestimation.

Third, the observation periods were relatively short for 
biosimilars listed between 2021 and 2022, whereas con-
tinued monitoring would be required to assess long-term 
trends. Next, comparison of drugs based on therapeutic areas 
and approved indications was not conducted due to factors 
such as the wide range of different indications used, different 
available formulations (intravenous vs. subcutaneous), and 
the emergence of new therapies in the therapeutic areas, all 
of which could affect their utilisation to varying extents. A 
descriptive approach was instead undertaken, which made 
it difficult to draw definitive conclusions without control 
groups or randomisation. Further investigation using longer-
term and patient-level data would be required to conclude 
the relationship between healthcare strategies, utilisation, 
and cost savings attained from both healthcare system and 
patients’ perspectives.

5 � Conclusion

This study demonstrated that value-driven healthcare 
strategies implemented in Singapore’s public healthcare 
institutions have contributed to high adoption rates of 
biosimilars and have improved affordable access through 
lower treatment costs. This in turn has led to significant 
cost savings to the healthcare system. Recognising that 
multi-stakeholders’ involvement, including patients, is 
the cornerstone in driving biosimilar adoption, the ACE 
has also embarked on engaging consumers and the pub-
lic to improve health literacy and encourage behavioural 
changes. It is anticipated that with the emerging real-world 
data on the efficacy and safety of biosimilars, and as more 
patented monoclonal antibodies go off-patent, the adoption 
of biosimilars will continue to be one of the key initiatives 
to keep healthcare costs affordable and sustainable in Sin-
gapore. This study has contributed to the limited published 
data on adoption rates of biosimilars, and described vari-
ous strategies that could be adopted to further improve the 
adoption of incoming biosimilars globally.
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