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INTRODUCTION
The availability of biosimilars has the potential 

to improve patient access to affordable, safe, and effective 
biological treatments. The introduction of biosimilars 
frequently results in higher biologic utilization because lower 
costs provide patients with greater access [1]. Furthermore, 
as more biosimilars become available, increased competition 
has been proven to lower the prices of both biosimilars and 
originator biological products, allowing for significant cost 
savings [2]. According to a recent IQVIA report, global 
savings from biosimilars are expected to reach US$383 billion 
from 2023 to 2027 [3]. Thus, many countries around the world 

have implemented regulatory measures to facilitate the market 
entry of biosimilars [4,5]. However, drug lag, defined as the 
delay between the global first approval of a drug and the 
approval from the national drug regulatory authority in each 
country can have implications for timely patient access in a 
given country [6,7]. Drug lag for biosimilars is particularly of 
concern for low and middle-income countries, given the unmet 
need for biologicals in these countries [8]. The introduction 
of biosimilars in these countries may result in increased 
affordability, improved access to biological therapies, and a 
reduction in the financial burden on their healthcare systems. 
Drug lag comprises submission time lag (the time taken 
from global first approval to country-specific submission for 
approval) and regulatory review time (the time taken from 
country submission to country approval). Although regulatory 
approval does not always imply market availability, it is 
a necessary condition for market entry in many countries. 
Therefore, the absence or delay in biosimilar approval in a 
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ABSTRACT
The availability of biosimilars has the potential to increase patient access to affordable biological treatments. However, 
a delay in national regulatory approval after global approval remains a concern, potentially impeding timely patient 
access. This study assessed the drug lag for biosimilars approved in Malaysia relative to the European Union (EU) 
and examined the evolution of biosimilar approvals in Malaysia between 4 August 2008 and 31 August 2023. The 
median biosimilar approval lag in Malaysia was 800 days (95% CI 398.57–1201.43). Over the study period, 18 INN 
biosimilars in 38 different brands were approved in Malaysia, with a majority (76.3%) of brand approvals occurring 
between 2016 and 2023. The number of brand approvals ranged from one to four per INN biosimilar, with a median 
of 2 (IQR = 1–3). The median time lag between the first and second biosimilar brand approvals was 608 days (IQR 
= 266–866), while that between the second and third brand approvals was 119.50 days (IQR = 50.25–1442.25). 
There was a notable drug lag for biosimilar approvals in Malaysia, but recent years showed an increasing trend in 
biosimilar brand approvals. Streamlined regulatory processes are essential to enhancing biosimilar availability and 
accessibility in Malaysia.
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the product name and applying the filter for European public 
assessment reports to retrieve marketing authorization details 
and confirm the exact dates of approval by EMA. If there were 
any discrepancies between the two sources, the EMA approval 
dates took precedence over those listed by GaBI.

Biosimilar approvals Malaysia
The list of approved biosimilars in Malaysia as of 31 

August 2023 was obtained from the website of NPRA [22]. 
The list consists of the approved biosimilar active substance 
INN, product name (brand name), registration number, name 
of product registration holder in Malaysia, manufacturer name 
and country of location, and the brand and company name of 
the reference biological product upon which the approval of the 
biosimilar was based. The date of approval for each of the listed 
biosimilars was extracted from the NPRA database of approved 
new products using the product name of the biosimilar [23]. 
The database is a register (arranged by year) of approved new 
products, and it contains the product registration number, 
product name, name of the product registration holder, name 
of the manufacturer, product category, date of approval, and 
date of approval expiration. The product registration number 
was used to determine which year in the database register to 
check for the approval date, as each approved product has a 
unique registration number that includes the year of approval. 
The first two digits of the registration number refer to the year 
of approval. The database of approved new products that was 
publicly available at the time of the current study was from 2013 
onward. Therefore, the “list of approved biosimilar products 
in Malaysia” published in an earlier study [16] was used to 
identify the approval dates for those approved before 2013 and 
where the database information is not available Finally, as in 
an earlier study, when the date information was incomplete and 
only the year and month were available, the date was assumed 
to be “15th” [6].

Eligibility criteria
Only biosimilars with an approved reference biological 

product in Malaysia were included in the study. Additionally, 
approved biosimilars manufactured in Malaysia but are 
“For Export Only (FEO)” were not included in the study. In 
Malaysia, the product registration number for FEO products is 
differentiated from the product registration number for products 
registered for the local and export markets with the addition of 
an “E” suffix [24]. 

Study population
The study population for drug lag assessment was 

defined as biosimilars approved in the EU and having the 
likelihood of experiencing approval in Malaysia between 4 
August 2008 and 31 August 2023. The study entry date is the 
date when a biosimilar approved in the EU enters the study 
population, and the start of follow-up time began on the study 
entry date and continued until the approval in Malaysia or the 
end of the study period (31 August 2023), whichever came first. 
To ensure that the study data accurately captures the time to 
approval in Malaysia and that the approval probabilities for all 
biosimilars are comparable, the study entry date for biosimilars 

country may result in limited access to affordable treatment 
alternatives to innovative biological products [9,10]. 

Malaysia, an upper middle-income country in 
Southeast Asia was one of the first countries in the world 
to establish a regulatory pathway for biosimilars [4]. Based 
on the European Medicine Agency (EMA) 2005 guidelines 
for biosimilars, the guidance document and guidelines for 
the registration of biosimilars in Malaysia were finalized 
on 30 July 2008, and considered for adoption on 4 August 
2008 [11,12]. Furthermore, the country has implemented 
additional measures to encourage market entry and utilization 
of biosimilars [13,14]. However, it is unclear how quickly 
biosimilar approvals have occurred in Malaysia relative to the 
global situation and how approvals have evolved over the years. 
Previous studies have focused on the regulatory framework 
and processes [11,15,16], and stakeholder perceptions of 
biosimilars in Malaysia [17,18], with little attention to approval 
dynamics. Therefore, the objectives of this study were to 
assess the drug lag for biosimilars approved in Malaysia from 
their approval in the European Union (EU) and to examine 
the evolution of biosimilar approvals in Malaysia in terms of 
the number and approval time lag between successive brands 
of each biosimilar between 4 August 2008 and 31 August 
2023. EU approval was used as the global reference because 
the Malaysia biosimilar guidelines were based on the EMA 
biosimilar guidelines. [11], and the EU is the global pioneer 
in biosimilar approval, with the most approvals and uptake in 
the world [3,9]. 

MATERIALS AND METHODS

Study design
This study is a descriptive retrospective study of a 

cohort of approved biosimilars in the EU and their subsequent 
approvals in Malaysia between 4 August 2008 and 31 August 
2023. 

Data sources
The data used in this study was publicly available. 

Study data was obtained from published sources and from the 
websites of EMA and the National Pharmaceutical Regulatory 
Agency (NPRA), Ministry of Health Malaysia. NPRA is 
responsible for marketing authorization of pharmaceuticals, 
including biological products in Malaysia [19]. 

Data collection

Biosimilar approvals in the EU
First, the list of biosimilars approved in Europe as of 12 

May 2023, published by the Generics and Biosimilars Initiative 
(GaBI) [20], was used to identify the product name (brand), 
international non-proprietary names (INNs), and approval dates 
of biosimilars in Europe. This list was updated until 31 August 
2023 by searching the EMA medicines website [21], with the 
keyword “biosimilars” and filtering by “human,” “medicines,” 
“authorised,” and “last updated” (13/05/2023-31/08/2023). 
Then, for each of the biosimilars on the updated list, a search 
was conducted on the EMA medicines website again using 
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approved in the EU before 4 August 2008  was set at 4 August 
2008 [25,26]. This is because biosimilars can only be approved 
in Malaysia on or after 4 August 2008, when the biosimilar 
approval pathway was established.

Measures
Biosimilar drug lag in Malaysia was defined as the 

time difference (in days) between the study entry date of an 
INN biosimilar first approved by the EMA and the date of first 
approval of the same INN biosimilar by the NPRA or the end of 
the study period (31 August 2023), whichever came first. The 
time lag (in days) between successive brands of each approved 
INN biosimilar drug in Malaysia was the difference between the 
dates of approval of successive brands. In this study, biosimilar 
brands were identified by their product names. Different dosage 
strengths, formulations, or presentations of an INN biosimilar 
with the same brand name were counted only once (using the 
approval date of the first approved brand name). However, the 
same brand name INN biosimilars with different countries of 
manufacture were counted separately. 

Statistical analysis
Time-to-event analysis with the Kaplan-Meier method 

was used to assess biosimilar drug lag in median time (days) 
[26]. Time-to-event analysis, also known as survival analysis, 
is a statistical procedure used to analyze the time until an event 

of interest occurs [26,27]. It is the most appropriate analytical 
approach when some study participants do not experience the 
event of interest before the study ends [26]. This approach has 
been used in previous studies on drug lag [6,28]. In this study, 
not all biosimilars approved in the EU experienced approval 
in Malaysia before the end of the study period (31 August 
2023). Therefore, for those biosimilars that had not experienced 
approval in Malaysia by 31 August 2023, the drug lag was 
censored and computed as the time from the study entry date 
until 31 August 2023 [6,26]. Due to the small sample size of 
the study data, the analysis was limited to estimating the overall 
probabilities of biosimilar approval using the Kaplan-Meier 
method [27]. The number and time lag between successive 
brands of each approved biosimilar in Malaysia during the 
study period were examined using frequencies and percentages. 
Data analyses were conducted using Microsoft Excel and IBM 
SPSS version 25. 

RESULTS

Biosimilar drug lag
As of 31 August 2023, 19 INN biosimilars were first 

approved in the EU, 18 of which met the eligibility criteria. 
Table 1 presents the list of eligible approved INN biosimilars 
with their first approval date in the EU and their first approval 
date in Malaysia, or the end date of the study period for those 

Table 1. First approved INN biosimilars in the EU with subsequent approval in Malaysia as of 31 august 2023. 

INN (Active substance) ATC code Date of first approval in the EU Study entry date* Date of first approval in 
Malaysia/End of study

Adalimumab L04AB04 21 March 2017 21 March 2017 30 May 2019

Bevacizumab L01FG01 15 January 2018 15 January 2018 1 August 2019

Enoxaparin sodium B01AB05 15 September 2016 15 September 2016 5 February 2021

Epoetin alfa B03XA01 27 August 2007 4 August 2008 15 March 2011§

Epoetin zeta B03XA01 18 December2007 4 August 2008 26 October 2015

Etanercept L04AB01 13 January 2016 13 January 2016 13 December 2021

Filgrastim L03AA02 15 September 2008 15 September 2008 15 March 2012§

Follitropin alfa G03GA05 27 September 2013 27 September 2013 31 August 2023†

Infliximab L04AB02 10 September 2013 10 September 2013 29January 2015

Insulin aspart A10AB05 25 June 2020 25 June 2020 8 January 2021

Insulin glargine A10AE04 9 September 2014 9 September 2014 30 June 2016

Insulin lispro A10AB04 19 July 2017 19 July 2017 31 August 2023†

Pegfilgrastim L03AA13 21 September 2018 21 September 2018 9 July 2020

Ranibizumab S01LA04 18 August 2021 18 August 2021 31 August 2023†

Rituximab L01FA01 17 February 2017 17 February 2017 28 August 2018

Somatropin H01AC01 12 April 2006 4 August 2008 15 August 2010§

Teriparatide H05AA02 4 January 2017 4 January 2017 13 December 2022

Trastuzumab L01FD01 15 November 2017 15 November 2017 15 October 2018

Sources: [16, 20–23]. 
INN, International Non-Proprietary Name.  
ATC, WHO Anatomical Therapeutic Chemical Code. 
* The date when a biosimilar approved in the EU enters the study population.
†End date of study period (Censored, for those not yet approved in Malaysia as of 31 August 2023). 
§ Date assumed to be “15th” [6]. 
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Table 2. List of approved biosimilar in Malaysia as of 31 August 2023‡. 

INN (Active substance) ATC code Reference product brand 
name

Biosimilar brand 
name

Country of 
manufacture Approval date

Adalimumab L04AB04 Humira Abrilada United States 10 February 2022
Amgevita United States 30 May 2019
Hyrimoz Austria 6 January 2022
Idacio Austria 8 October 2021

Bevacizumab  L01FG01 Avastin Krabeva India 3 December 2020
Mvasi United States 1 August 2019

Enoxaparin sodium  B01AB05 Clexane Crusia Spain 5 February 2021
Enoxaparin Sandoz Spain 5 February 2021

Inhixa China 5 February 2021
 Epoetin Alfa  B03XA01 Binocrit Austria 15 March 2011*

Erysaa South Korea 31 January 2019
Epoetin zeta  B03XA01 Epo Stada Germany 26 October 2015
Etanercept  L04AB01 Enbrel Eucept South Korea 13 December 2021

Nepexto India 2 February 2023
Filgrastim  L03AA02 Neupogen Accofil India 2 March 2021

Nivestim Croatia 29 August  2013
Zarzio Germany 15 March 2012*

Human Insulin  
(Soluble)

A10AB01 Actrapid Nsugen-R 
(Regular) (India)

India 23 January 2014

Nsugen-R (Regular) (Malaysia) 
Malaysia

28 April 2016

Human Insulin  
(Isophane)

A10AC01 Insulatard Insugen-N (NPH) 
(India)

India 23 January 2014

Insugen-N (NPH) 
(Malaysia)

Malaysia 7 June 2016

Human Insulin  
(Biphasic Isophane )

A10AD01 Mixtard Insugen-30/70 
(India)

India 23 January.2014

Insugen-30/70 
(Malaysia)

Malaysia 7 June 2016

Infliximab  L04AB02 Remicade Remsima South Korea 29 January 2015

Insulin Aspart  A10AB05 NovoRapid Kirsty Insulin 
Aspart 

Malaysia 8 January 2021

Insulin Glargine  A10AE04 Lantus Basalog (India) India 30.June.2016

  Basalog (Malaysia) Malaysia 28 February 2018

Glaritus India 3 December 2020

Pegfilgrastim  L03AA13 Neulastim Filpegla India 2 November 2020

Fulphila India 8 January 2021
Pelgraz India 9 July 2020

Rituximab  L01FA01 Mabthera (Roche) Rixathon Slovenia 7 July 2022
Truxima South Korea 28 August 2018

Somatropin  H01AC01 Genotropin Scitropin A Austria 15 August 2010*
Teriparatide  H05AA02 Forteo Sondelbay India 13 December 2022
Trastuzumab  L01FD01 Herceptin Hertraz India 15 October 2018

Herzuma South Korea 2 May 2019
ZUHERA (Now 
“Canmab”)

India 4 December 2018

Sources: [16,22,23]. 
‡Different dosage strengths, formulations, or presentations of an INN biosimilar with the same brand name were counted only once (using the approval date of the 
first approved brand name).  However, the same brand name INN biosimilars with different country of manufacture were counted separately.
§ Date assumed to be “15th” [6]. 
INN, International Non-Proprietary Name, 
ATC, WHO Anatomical Therapeutic Chemical Code. 
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that did not experience approval in Malaysia as of 31 August 
2023. Of the 18 eligible INN biosimilars approved in the EU, 
15 (83.3%) were subsequently approved in Malaysia. 

The Kaplan-Meier curve for biosimilar drug lag is 
presented in Figure 1. It shows the probability of biosimilar 
approval in Malaysia over time following approval in the EU. 
The result showed that the overall median approval lag for 
the first INN biosimilars in our study was 800 days (95% CI 
398.57–1201.43) from approval in the EU. 

Evolution of biosimilar approvals in Malaysia
During the study period (4 August 2008–31 August 

2023), a total of 18 INN biosimilars in 38 different brands were 

approved in Malaysia (Table 2). A majority (76.3%, n = 29) of 
the brand approvals occurred in the last half (2016–2023) of 
the study period compared to the proportion approved (23.7%, 
n = 9) in the first half (2008–2015). The 18 INN biosimilars 
fell into four therapeutic categories (WHO ATC 4th level). 
Antineoplastic and immunomodulating agents account for the 
highest proportion (44.4%, n = 8 ), followed by alimentary tract 
and metabolism (27.8%, n = 5). 

The number of brand approvals ranged from 1 to 4 per 
INN biosimilar, with a median of 2 (Interquartile range [IQR] 
= 1–3). Only adalimumab experienced a fourth brand approval. 
Figure 2 displays the graphical representation of the time lags 
between successive brands of approved biosimilars with more 

Figure 1. Kaplan-Meier curve for biosimilar drug lag in Malaysia following approval in the EU. The point on the X-axis where the horizontal dashed line at an 
approval probability of 0.5 intersects the curve represents the estimated median time lag. CI, confidence interval. 

Figure 2. Time lag between successive brands of approved INN biosimilars in Malaysia with more than one brands. 
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than one brand. Lag 1, Lag 2, and Lag 3 represent the time 
differences between first and second brand approvals, between 
second and third brand approvals, and between third and fourth 
brand approvals, respectively.

The longest time lag was between the first and second 
brands of epoetin alpha (879 days), and the shortest time lag was 
for enoxaparin sodium. All the enoxaparin sodium brands were 
approved on the same day. In this study, the median time lag 
(days) between the first and second biosimilar brand approvals 
(Median Lag 1) was 608 days (n = 13, IQR = 266–866), while 
that between the second and third brand approvals (Median Lag 
2) was 119.50 days (n = 6, IQR = 50.25–1442.25). Because 
only one biosimilar (adalimumab) experienced a fourth brand 
approval, the median time lag between the third and fourth 
brand approvals was not estimated.

DISCUSSION
This study explored how quickly biosimilar approvals 

have occurred in Malaysia relative to the global situation 
and how approvals have evolved over the years since the 
implementation of the biosimilar regulatory pathway in August 
2008 until August 2023. 

Biosimilar lag
Using a time-to-event analysis of 18 INN biosimilars 

approved in the EU, it was found that subsequent approval 
occurred in Malaysia between August 2008 and August 2023, 
on average 800 days after EU approval. Previous studies 
have similarly reported approval time delays for biosimilars 
between countries and jurisdictions [9,29,30]. Though these 
studies focused only on approved biosimilars, which may have 
underestimated the time lag [6], their findings on time lag are 
generally comparable to the current study. For example, a study 
of 16 biosimilars of nine originator products that had been 
approved by both the FDA and the EMA as of February 2019 
found that ten biosimilars received EMA approval first, with a 
median time of 18 months to FDA approval [30]. The result of 
the median biosimilar approval lag of 800 days in this study is 
also similar to that of a recent study in Malaysia, which found 
a median approval lag of 855 days for innovative medicines 
[31]. While it is recognized that the timing of approval of 
new drugs, including biosimilars often varies across countries 
and regions [5,9], any delay could limit timely patient access 
[7,32]. The observed lag in biosimilar approval in this study 
therefore suggests that patients may experience delayed access 
to new biosimilar treatments that have already been approved 
on the international market. Thus, to mitigate this possibility 
in countries, there have been calls for streamlined regulatory 
approval for biosimilars between countries to improve the 
availability and access to affordable biological therapies 
around the world [5,10,33]. However, as earlier mentioned, 
drug lag comprises submission lag time and regulatory review 
time. The regulatory review time includes both the regulatory 
authority assessment period and the applicant’s time to respond 
to enquiries regarding their application [19,32]. In Malaysia, 
the target regulatory review timeline for new chemical entities 
(NCEs) and biologics is 245 working days for standard review 
or 120 working days for priority review [19,24]. Priority 

review with a target of 120 days may be granted for the first 
INN biosimilars that have not been previously registered 
in Malaysia [24]. However, these targets may be shorter or 
longer in practice depending on various time-dependent factors 
[15,19]. It can therefore be assumed that the biosimilar time 
lag observed in this study is attributed to both submission 
and regulatory review delays. Many factors may contribute 
to submission and regulatory review delays in the regulatory 
approval process. These include, including company strategies, 
the local regulatory and legal environment, specific product-
related characteristics, country-specific clinical or regulatory 
requirements, and regulatory agencies’ resource constraints, 
such as staffing and expertise [7,32]. Although the specific 
reasons for the observed biosimilar lag cannot be determined 
in the current study, the finding suggests that the biosimilar 
regulatory approval process could be improved. The timely 
approval of the first biosimilar of a given reference biological 
product is especially crucial, as the literature indicates that 
market entry of the first biosimilars results in the greatest 
cost-savings [2,34]. The date of the first biosimilar market 
entry date has also been found to be associated with biosimilar 
uptake [35,36]. For instance, a study of biosimilar competition 
in Europe found that the average market share captured 
by the first biosimilar tumor necrosis factor inhibitor more 
than doubled that for the second biosimilars, and the market 
share by the first biosimilar erythropoietin similarly almost 
doubled that for the second biosimilars across all countries 
[34]. Therefore, identifying and addressing any challenges in 
the biosimilar approval process can help patients have timely 
access to life-saving biological therapies. This could include 
streamlining regulatory approval processes or incentivizing 
companies to submit their biosimilar registration dossiers on 
time [5,33,37]. For example, reducing uncertainties over patent 
or other exclusivity issues and providing clarity on regulatory 
requirements can potentially foster biosimilar submission and 
entry. A previous qualitative study conducted in 2017 among 
Malaysian pharmaceutical manufacturers identified a lack 
of understanding of regulatory requirements, susceptibility 
to litigation by originator biological product manufacturers, 
and a fragmented government support system as some of the 
challenges in developing biological products in Malaysia [38]. 
In this regard, the recent revision of Malaysia’s biosimilar 
guidance is noteworthy [39]. According to NPRA, the revised 
guidance was initiated to align with the current version of 
the WHO biosimilar guideline, which was released in 2022, 
with the goal of making some of the clinical and nonclinical 
requirements more consistent with current practices and other 
guidelines, as well as providing clarification and flexibility [39]. 
In addition to refining regulatory requirements and providing 
more clarity, adequate resource allocation, training, exploring 
opportunities for mutual recognition of regulatory assessments, 
and leveraging existing data from stringent regulatory 
authorities’ approvals may be needed to expedite the regulatory 
process in Malaysia [32,33,40]. 

Biosimilar evolution in Malaysia
Between August 2008 and August 2023, 18 INN 

biosimilars in 38 different brands were approved in Malaysia, 
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with a median of two biosimilar brands per INN reference 
biological product. These findings are generally consistent 
with those of other studies that examined biosimilar approvals 
around the world [9,41,42]. For example, according to an 
IQVIA market report [42], as of July 2023, the FDA had 
approved 40 biosimilar brands across 15 reference biologic 
products. Depending on factors such as pricing and availability, 
having multiple biosimilar brands for a given INN can enhance 
patient access to these biologic treatments [43]. The potential 
for price-lowering competition from biosimilar entry into 
the Malaysian market has been reported. For instance, the 
market entry of biosimilar insulin glargine, first approved in 
2016, reportedly caused the price of insulin glargine to fall 
by 16% in 2019 [44]. Similarly, the introduction of biosimilar 
trastuzumab in 2018, which costs approximately 50% of the 
price of the originator trastuzumab, caused the originator to 
reduce its price of trastuzumab by 52%, following an open 
tender for supply of trastuzumab by the Ministry of Health 
Malaysia [45]. Biosimilar competition is especially important 
in conditions where biological products play a significant 
role in treatment, such as cancer, inflammatory diseases, and 
diabetes [46]. Cancer and diabetes pose a significant financial 
burden in Malaysia. In 2017, diabetes and cancer accounted 
for about one-third (30.33%) and one-quarter (23.67%) of the 
RM 1.72 billion spent on drugs for cardiovascular diseases, 
diabetes, and cancer in Malaysia [47]. For diabetes, different 
types of insulins accounted for more than a quarter (27.42%) 
of total expenditures on diabetes medications [47]. Therefore, 
increasing the availability of cost-saving biosimilars to treat 
these diseases is essential. However, while competition is 
beneficial, it is important to ensure that the approved biosimilars 
maintain high standards of quality and safety. Future research 
examining the impact of biosimilar competition on healthcare 
systems, particularly in terms of cost savings and patient 
access, could complement the findings of the current study 
by providing a broader understanding of the implications of 
biosimilar approval policy in Malaysia. This study indicates 
a notable shift in the approval trends of biosimilar brands in 
Malaysia over the study period. Specifically, a majority of 
biosimilar brands were approved during the latter half (2016–
2023) compared to the initial half (2008–2015) of the study 
period. This temporal pattern suggests that biosimilar approval 
and adoption in the country have accelerated in recent years. 
This finding is similar to that of a previous study of biosimilar 
approvals across several countries between 2006 and 2023, 
which found that most approvals were in the last few years of the 
study period [9]. The observed increase in biosimilar approvals 
during the latter half of this study period thus reflects a dynamic 
evolution in the biosimilar regulatory landscape and healthcare 
system in Malaysia. This temporal trend may be indicative 
of regulatory enhancements, increased industry interest, or 
evolving healthcare policies aimed at promoting the uptake of 
biosimilars. The pattern observed in this study also aligns with 
global trends indicating a surge in biosimilar approvals and 
market penetration in recent years [3,5]. Malaysia’s experience 
therefore seems to mirror broader international efforts to 
leverage biosimilars as a means to enhance access to biologic 
therapies and contain healthcare costs. It is, therefore, imperative 

that policymakers prioritize measures that promote a supportive 
environment for biosimilars. One way that could help foster the 
sustainability of the biosimilar market is to encourage local 
production [48]. However, strong incentives may be needed to 
support a cost-efficient domestic manufacturing industry [48]. 
Furthermore, given the complexity of biologic manufacturing, 
local manufacturers should adhere to regulatory requirements, 
and regulators should strengthen monitoring and controls to 
ensure consistent product quality, safety, and efficacy [5,49]. In 
sum, the observed temporal shift in biosimilar approvals, with a 
majority occurring in the latter half of the study period (2016–
2023), highlights a dynamic evolution in Malaysia’s biosimilar 
landscape. This trend has implications for healthcare policy, 
clinical practice, and future research endeavors, emphasizing 
the need for continued vigilance and proactive measures to 
maximize the potential benefits of biosimilar adoption.

Regarding the time lag of biosimilar brand approval 
after the first approval, this study found that there is a 
substantial period (608 days) between the introduction of the 
initial biosimilar into the market and the subsequent approval 
of the second biosimilar (Lag 1). This prolonged interval 
could be attributed to potential challenges or complexities in 
the early stages of biosimilar adoption, including regulatory 
processes, manufacturing considerations, or market dynamics 
[50,51]. However, the median time between the approval of 
the second and the third biosimilar brands (Lag 2) was 119.50 
days. This indicates a relatively quicker approval process for 
the third biosimilar following the approval of the second. The 
wider interquartile range for lag 2 suggests greater variability 
in the time taken for subsequent biosimilar approvals during 
this stage, possibly influenced by factors such as regulatory 
streamlining, increased industry experience, or market 
demand. The decreasing median time intervals may indicate an 
optimization of regulatory processes over time. It is possible 
that regulatory authorities and industry stakeholders may have 
become more adept at navigating biosimilar evaluations and 
approvals, leading to a more streamlined process for subsequent 
brands [52,53]. In summary, these results underscore the 
importance of understanding the evolving dynamics of 
biosimilar approvals, enabling stakeholders to make informed 
decisions and contribute to a more efficient and competitive 
market for biosimilars. 

STRENGTHS AND LIMITATIONS
This study is the first to examine the dynamics and 

evolution of biosimilar approvals in Malaysia, filling a crucial 
gap in understanding regulatory approval trends in this emerging 
field. Time-to-event analysis, a robust statistical method, was 
used to comprehensively assess the approval dynamics of both 
approved and yet-to-be-approved INN biosimilars, providing 
granularity into understanding biosimilar lag and evolution 
in Malaysia. Furthermore, both the first approved brands and 
subsequent brand approvals were considered in this study, 
offering a holistic view of the biosimilar landscape in Malaysia 
and allowing for comparisons between pioneering and 
subsequent products. The long data period (2008–2023) of this 
study also ensures a thorough understanding of the evolution of 
biosimilar approvals over time, spanning from the beginning of 
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the biosimilar regulatory pathway to the recent data available. 
Finally, all available data during the study period was utilized, 
maximizing the reliability and robustness of our findings and 
enabling a thorough analysis of biosimilar approval dynamics 
in Malaysia. 

However, this study has some limitations. First, the 
sample size available for analysis is limited, which may affect 
the generalizability of the findings and the precision of the 
estimates. This constraint necessitates caution in extrapolating 
the results to the broader context of biosimilar approvals in 
Malaysia. Second, while the study provides a comprehensive 
description of biosimilar approval dynamics, it is important to 
note that the data do not permit inferential statistical analysis. 
As such, while trends and patterns in the approval process can 
be observed, the study cannot establish causal relationships 
or make predictions based on statistical inference. Finally, 
it is crucial to acknowledge that biosimilar approvals do 
not necessarily equate to product availability in the market. 
Factors such as pricing, reimbursement policies, and market 
dynamics can significantly impact the accessibility and uptake 
of biosimilars, which the current study did not explicitly 
address. Therefore, while this study offers valuable insights 
into the regulatory landscape of biosimilar approvals in 
Malaysia These limitations underscore the need for further 
research to comprehensively understand the implications of 
these dynamics on patient access and outcomes.

CONCLUSION
This study sheds light on the dynamics of biosimilar 

approvals in Malaysia, revealing a lag in approval time relative 
to the global situation, with an average delay of 800 days 
following EU approvals. This delay underscores the potential 
impact on patient access to life-saving treatments. The 
observed temporal shift in biosimilar approvals, particularly 
the acceleration in the latter half of the study period, suggests 
evolving regulatory landscapes and increased industry 
interest, mirroring global trends. Addressing challenges in 
the regulatory process and incentivizing timely submissions 
could enhance patient access to cost-saving biosimilars. 
Furthermore, understanding the evolving dynamics of 
biosimilar approvals is crucial for stakeholders to contribute 
to a more efficient and competitive market for these essential 
treatments.
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