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Summary
Background Monoclonal antibody (mAb) and Fc-fusion protein (FcP) are highly effective therapeutic biologics. We
aimed to analyse consumption and expenditure trends in 14 Asia-Pacific countries/regions (APAC) and three bench-
mark countries (the UK, Canada, and the US).

Methods We analysed 440 mAb and FcP biological products using the IQVIA-MIDAS global sales database. For each
year between 2010 and 2020 inclusive, we used standard units (SU) sold per 1000 population andmanufacture level price
(standardised in 2019 US dollars) to evaluate consumption (accessibility) and expenditure (affordability). Changes of con-
sumption and expenditure were estimated using compound annual growth rate (CAGR). Correlations between consump-
tion, country’s economic and health performance indicators were measured using Spearman correlation coefficient.

Findings Between 2010 and 2020, CAGRs of consumption in each region ranged from 7% to 34% and the CAGRs
of expenditure ranged from 9% to 31%. The median consumption of biologics was extremely low in lower-middle-
income economies (0¢29 SU/1000 population) compared with upper-middle-income economies (1¢20),
high-income economies (40¢94) and benchmark countries (109¢55), although the median CAGRs of biologics
consumption in lower-middle-income economies (31%) was greater than upper-middle-income (14%), high-income
economies (13%) and benchmark countries (9%). Consumption was correlated with GDP per capita [Spearman’s
rank correlation coefficient (r) = 0¢75, p < 0¢001], health expenditure as a percentage of total (r = 0¢83, p < 0¢001)
and medical doctors’ density (r = 0¢85, p < 0¢001).

Interpretation There have been significant increases in mAb and FcP biologics consumption and expenditure, how-
ever accessibility of biological medicines remains unequal and is largely correlated with country’s income level.
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Research in context

Evidence before this study

We conducted a literature search on MEDLINE and
EMBASE, using the search strategies: (“consumption”
OR “utilisation” OR “expenditure” OR “sale”) AND (“bio-
logic*” OR “monoclonal antibody” OR “Fc protein”) in
the title from 1 January 2010 to 13 December 2021. We
found limited studies describing the consumption pat-
terns of biologics or comparing expenditures on biolog-
ics from multiple therapeutic areas. Most of these
studies described only the utilisation patterns of biolog-
ics in one type of disease (autoimmune inflammatory
diseases or cancer) or described one category of bio-
logic (antitumour necrosis factor). These studies were
from European regions (France, Italy etc.), North Amer-
ica (Canada and USA) or high-income economies in
Asia-Pacific (Japan, Taiwan, and Australia). These studies
showed that the increasing use of biological therapies
are significantly correlated to increasing expenditure.
No study has investigated the potential unequal use of
biologics amongst diverse country income levels and
health systems.

Added value of this study

Our study is the first and up-to-date investigation on
consumption and expenditure trends for therapeutic
monoclonal antibodies and Fc-fusion proteins covering
fourteen Asia-Pacific (APAC) countries/regions. Over the
last 11 years, biologics consumption and expenditure
increased in all the analysed countries. The annual con-
sumption growth was greatest in middle-income econ-
omies. Large treatment access inequity existed
between countries with different development levels.
We found that consumption of our targeted biologics
per 1000 inhabitants was highest in high-income econ-
omies − almost 1000 times the consumption in lower-
middle-income economics in the same region. The
accessibility of biologics is largely correlated with the
country’s level of economic development and health
related workforce.

Implications of all the available evidence

With the development of precision immunotherapies,
the consumption and healthcare expenditure of anti-
body biologics have increased over the last decade.
There is a huge growing market in middle-income econ-
omies. In most APAC countries/regions, expenditure
growth was lower than the growth rate of consumption,
indicating that intensive market competition could
reduce drug price and improve treatment access. There
continues to be significant unmet needs for biological
treatments in lower income economies and consider-
able inequity in biologic accessibility among APAC
countries/regions. Regulating formulary listing policies,
increasing healthcare budget, introduction of biosimi-
lars to the therapeutic market and improving capacity
of biological specialists could enhance accessibility and
reduce inequity to biological therapies.
Introduction
Biologic medicines, which are produced by or derived
from living organisms or their products, have revolu-
tionised the practice of medicines that treat diseases.1

Therapeutic monoclonal antibody (mAb) and Fc-fusion
protein (FcP) are new generation biological medicines
and selectively block pro-inflammatory cytokines and
they are used as targeted therapies for neoplasms and
immunological diseases.2,3 Previous reviews and clinical
studies have shown that mAb and FcP biologics have
the potential to treat diseases with higher specificity and
lower toxicity than conventional (non-biologic) medi-
cines.2 FcP and mAb biologics with the highly selective
targets, profound efficacy in symptom control and prog-
nosis improvement, were developed and used in clinical
practice rapidly in the last decade with growing market
and drug expenditure.3,4 They have been used in a wide
age range of population, covering adults, children and
adolescents population.5 Research, development and
production of biological medicines require significant
financial investment due to complex manufacturing
techniques.6 This is reflected in the higher cost to
payers compared to non-biologic medicines, and casting
the affordability issues for those with low incomes.

In 2020, Asia-Pacific countries/regions (APAC)
made up 63% of the world’s population.7 Large popula-
tions and increasing disease burden of cancer and
inflammatory diseases in APAC have resulted in high
demand for these therapies.8 Rapid growth of APAC
economies in recent decade has led to a significant
reduction in extreme poverty, however, uneven econ-
omy growth rates among these countries/regions are
also accompanied by rising inequality which may result
in diverse accessibility to biologic medicines.9 There are
limited studies describing the consumption patterns for
a variety of biologics or comparison of expenditure of
www.thelancet.com Vol 26 Month , 2022
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biologics between countries/regions with different
income levels, particularly in the APAC. In this study,
using data from the IQVIA-Multinational Integrated
Data Analysis System (IQVIA-MIDAS) database, we
aim to investigate the market of mAb and FcP bio-
logics in the APAC and compare consumption
(accessibility) and medical expenditure (affordability)
trends in APAC with Western benchmark countries.
We also investigated the impact of health and eco-
nomic performance indicators and considered the
effects of health systems on biologics consumption
to inform global medication policy on equitable
access to medicines.
Methods

Data source and targeted countries
Targeted biologics’ sales data were obtained from the
IQVIA-MIDAS database. IQVIA-MIDAS is a commer-
cial database capturing medicines sold to retail and hos-
pital pharmacies from manufacturers in different
countries with standardised data to facilitate global-level
analysis.10 IQVIA-MIDAS database accurately and peri-
odically estimates product volumes, trends and market
share by drug and therapy class through specifically
developed algorithms.11 The dataset has been used for
several drug utilisation studies with high impact.12,13

This is a cross-sectional study focused on 14 APAC
countries/regions audited by IQVIA-MIDAS. Since
therapeutic biologics are mainly prescribed through
hospitals, we did not include APAC countries with only
retail sectors coverage. A total of fourteen APAC coun-
tries/regions were included: Australia, China, Hong
Kong, India, Indonesia, Japan, Korea, Malaysia, New
Zealand, Philippines, Singapore, Taiwan, Thailand and
Vietnam. Three high-income economies [Canada, the
United States (US) and the United Kingdom (UK)],
external to APAC, were selected as benchmarks to refer-
ence affordability and accessibility.
Biologics selection and classification
Our study focused on mAb and FcP biologics, which are
new generation and major categories of targeted thera-
peutic biologics.5,14 We first generated a complete list
using three-level Anatomical Therapeutic Chemical
(ATC) classification system published by the World
Health Organization (WHO).15 We excluded biologics
used for alimentary and metabolism, genitourinary sys-
tem and sex hormones, systemic hormonal preparations
and anti-infectives for systemic use (e.g. insulin, ana-
logues, hormones, immunoglobulins or vaccines etc.)
to further formulate a candidate list of mAbs and FcP
biologics. Next, we manually selected biologics with
molecular names ending in “mab/cept”. We then classi-
fied the target biologics according to their
www.thelancet.com Vol 26 Month , 2022
pharmacological mechanisms of action (MOA), includ-
ing tumour necrosis factor target (TNF), interleukin/
interleukin receptor target (IL), lymphocyte/adhesion
molecules target, check point inhibitors, growth factor/
tumour cell target, and other targets. Descriptions of
the selected biologics are listed in Supplementary Table
1 and Supplementary Figure 1. We further classified the
biological products as bio-originators or biosimilars. We
defined products as biosimilars if there were online offi-
cial reports from European Medicine Agency, the US
Food and Drug Administration, or local drug appoval
agency. For products without an explicit report, we con-
sidered those with a specific product name but without
a valid patent period as biosimilars. Other biologics
were treated as bio-originators.
Data analysis
The IQVIA-MIDAS data are provided as quarterly sale
volumes in standard unit (SU) and manufacturer level
sales in US dollars (in the corresponding year) between
2010 and 2020 inclusive. A SU is defined as the small-
est common dose of a product form, which enables
comparison of biologics in different forms.13 We
assumed sales volumes obtained from IQVIA-MIDAS
are approximately equal to the consumption of biologi-
cal medicines across countries/regions due to the high
cost and storage requirements of biologics. We aggre-
gated the quarterly data by year and calculated the num-
ber of SUs sold per thousand people in a population.16

To evaluate the expenditure of biologics, we assumed
that manufacture-level sales was equal to societal medi-
cine expenditure and used US dollars per capita as mea-
surement. The total sales in US dollars were
standardised to the value as at 2019 to avert the influ-
ence of the global pandemic in 2020, using the inflation
rate obtained from International Monetary Fund
(IMF).17

To estimate the increase of consumption and expen-
diture over time, we calculated the compound annual
growth rates (CAGR) using the following equations:

CAGRconsumption

¼ SU per year per thousand persons in 2020

SU per year per thousand persons in Y

� � 1
N

� 1

" #

� 100%

CAGRexpenditure

¼ Expenditure per capita in 2020

Expenditure per capita in Y

� � 1
N

� 1

" #

� 100%

where Y is the earliest market year of biologic and N is
the number of years of data available.
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We presented the consumption and expenditure
results by country/region income level [lower-middle-
income economies (LMIE), upper-middle-income econ-
omies (UMIE), and high-income economies (HIE)]
according to the classification by the World Bank in
2020. Consumption and expenditure were summarised
by year using mean (§ standard deviation, SD) for sym-
metrically distributed data and median (interquartile
range, IQR) for skewed/non-symmetrically distributed
data.

We accessed the correlation between biologics con-
sumption and health-social-economic development fac-
tors of the country, including 1) economic and societal
development factors: gross domestic productivity (GDP)
per capita, human development index (HDI), and life
expectancy at birth; 2) health system performance indi-
cators: health expenditure per capita, universal health
coverage index (SCI), and medical doctors per 1000
population. Correlation of mAb/FcP biologics con-
sumption with these indicators were assessed using
Spearman’s rank correlation coefficient. A correlation
coefficient was deemed significant if its p-value was less
than 0.05. Data on GDP per capita were collected from
the IMF17 and standardised to the monetary value of US
dollars in 2019. The other five indicators were collected
from the WHO and the Organisation for Economic Co-
operation and Development using data from the latest
available year. Descriptions of these indicators are listed
in Supplementary table 2.

To further investigate the impact of health systems
on treatment accessibility, we classified the non-high
income economics in APAC countries/regions into two
different health systems [private (India, Philippines,
Vietnam, and Indonesia) and public (China, Thailand
and Malaysia)] according to the dominant sectors for
health regulation, financing and service provision.18-23

All data analysis and visualisation were conducted
using R software version 4.3.3 (R Foundation for Statis-
tical Computing, Vienna, Austria) and cross-checked by
XT and KP.
Role of the funding source
The funding for this study supported the data acquisi-
tion, however the funding bodies had no role in study
design, data analysis, interpretation nor writing of the
report.
Results
We treated products with different molecule names, cor-
porations, brand names and dosage as different prod-
ucts. Based on IQVIA-MIDAS data between 2010 and
2020 inclusive, we analysed 79 unique molecules in
total of 440 biological products (TNF: N = 111, 25¢23%;
IL/ILR, N = 57, 12¢95%; lymphocyte/adhesion mole-
cules: N = 97, 22¢05%; growth factor/tumour cell target:
N = 115, 26¢14%; check point inhibitors: N = 18, 4¢09%;
and other targets: N = 42, 9¢55%). Bio-originators
accounted for 64¢32% (283 out of 440) of the total prod-
ucts (TNF: N = 39, 35¢14%; IL/ILR, N = 56, 98¢25%;
lymphocyte/adhesion molecules: N = 69, 71¢13%;
growth factor/tumour cell target: N = 62, 53¢91%; check
point inhibitors: N = 18, 100%; and other targets: N =
39, 92¢86%).
Availability of biologics in 2020
We analysed the number of available mAb and FcP
products in the selected countries and observed that the
number of biologics increased with economic levels in
APAC (Figure 1). Available biological products ranged
from 24 (N = 21 as bio-originators) in Indonesia and 143
in Australia (N = 123 as bio-originators). In terms of
available biosimilars, India approved the highest num-
ber of biosimilars (N = 52, 71¢23% of total available bio-
logic products) followed by Japan (N = 22, 19¢82%) and
Australia (N = 20, 13¢99%). In the three benchmark
countries, UK approved largest number of biosimilars
(N = 31, 20¢53%), followed by Canada (N = 16, 14¢95%)
and the US (N = 12, 9¢60%).
Biologics market changes in the past decade
Total consumption and compositions of biologics in differ-
ent target groups changed considerably during the last
11 years (Figure 2 and Supplementary Figure 2). Com-
pared to the higher income countries, higher uptake and
earlier emergence of biosimilars are observed in middle-
income countries (such as India, Vietnam, and China).
(Table 1 and Supplementary Figure 3).

The biologics that were available in all countries/
regions at study inception (2010) were agents targeting
lymphocyte/adhesion molecules and agents targeting
TNF biologics (since 2011 for Vietnam). Check point
inhibitor targeted biologics are relatively new in APAC,
they were first marketed in the benchmark countries in
2011, then launched in high-income APAC economies
in 2015 and recently introduced in China and Vietnam
(2018). In 2020, TNF biologics accounted for the major-
ity of the biologic market in the three-benchmark coun-
tries (USA 41%, Canada 52%, and UK 57%), New
Zealand (51%) and Australia (28%) while in other
APAC regions there was higher variability with biolog-
ics targeting growth factor or tumour cells representing
26 to 57% of the market.
Consumption and expenditure growth on biologics
The SU consumption per 1000 population of mAb and
FcP biologic were imbalanced across the APAC and
benchmark countries (Figure 2). Over the past 11 years,
the median consumption of biologics in the LMIE was
merely 0¢29 (IQR: 0¢54) SU per 1000 population,
which was much lower than in that in the UMIE
www.thelancet.com Vol 26 Month , 2022



Figure 1. Number of mAb and FcP biologics by country/region in year 2020.
Abbreviation: TNF: targeting on tumour necrosis factor; IL/ILR: targeting on interleukins/interleukin receptors; IND: India, PHL:

Philippines, VNM: Vietnam, IDN: Indonesia, CHN: China, THA: Thailand, MYS: Malaysia, NZL: New Zealand, JPN: Japan, KOR: Korea,
AUS: Australia, TWN: Taiwan, HKG: Hong Kong, SGP: Singapore, GBR: United Kingdom, CAN: Canada, US: United States; Countries
were ordered by ascending ordered of GDP in year 2020.
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(median 1¢20; IQR: 1¢69), the high-income regions
(median 40¢94; IQR: 46¢55) and the benchmark coun-
tries (median: 109¢55; IQR: 51¢67).

Table 1 shows the country-specific sales volume per
1000 population, expenditure of biologics per capita,
proportion of biosimilar, and the corresponding CAGRs
of total included biological products in each region.
CAGRs of consumption ranged from 10% to 34% per
year and the corresponding CAGRs of expenditure
ranged from 7% to 31% per year among the APAC. The
rate of increasing consumption was much higher in the
LMIE than in the UMIE and the HIE in Asia Pacific.
Nevertheless, in year 2020, accessibility to biologics
remained considerably lower in India, Philippines,
Vietnam and Indonesia than other APAC countries.
www.thelancet.com Vol 26 Month , 2022
The lowest consumption observed in Indonesia (0¢12
SU per 1000 population) is millesimal compared to
the country with the highest biologics consumption
(Australia, 196¢78 SU per 1000 population). We also
examined the CAGRs by MOA group (Supplemen-
tary Figure 4). Overall, biologic consumption was
increasing but the predominant category in each
country varied. We observed that the top three grow-
ing biologics are those that target check point inhibi-
tors followed by IL/ILR targeted or other targets. On
examining the relationship between the growth rates
of consumption and expenditure, we found that
increase in expenditure was lower than the increase
of consumption in most of the APAC countries, par-
ticularly LMIE and UMIE (Figure 3).
5



Figure 2. Yearly biologics consumption (Standard Unit/1000 population) by country/region.
Abbreviation: TNF: targeting on tumour necrosis factor; IL/ILR: targeting ton interleukins/interleukin receptors; IND: India, PHL:

Philippines, VNM: Vietnam, IDN: Indonesia, CHN: China, THA: Thailand, MYS: Malaysia, NZL: New Zealand, JPN: Japan, KOR: Korea,
AUS: Australia, TWN: Taiwan, HKG: Hong Kong, SGP: Singapore, GBR: United Kingdom, CAN: Canada, US: United States.
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Health, economic and system factors that impact the
consumption
We investigated the correlations between biologic con-
sumption and six healthcare and economic develop-
ment indicators individually (Figure 4). Among these
two-by-two comparisons, we observed that consumption
of biologics was significantly correlated with GDP
(r = 0¢75, p < 0¢001), percentage of health expenditure
out of total government expenditure (r = 0¢83, p <
0¢001) and medical doctor density (r = 0¢85, p < 0¢001)
in all studied APAC countries. For indicators represent-
ing overall country performance (universal health
coverage index, life expectancy and human development
index), we observed negligible correlations within high-
income APAC and benchmark countries. We further
extracted LMIE and UMIE to analyse their biologics
accessibility with these three factors. We found that bio-
logics accessibility was moderately associated with life
expectancy (r = 0¢75, p = 0¢066), human development
index (r = 0¢69, p = 0¢090) and universal health care
index (r = 0¢79, p = 0¢048) among these middle-income
APAC countries.

The consumption of biologics among seven middle-
income APAC economies in different health systems
www.thelancet.com Vol 26 Month , 2022



Income
level

Countries/
regions

GDP per
capita (PPP
value 2019)

Consumption Expenditurea

CAGR (%) SU per 1000
population

Proportion of
biosimilar (%)

CAGR (%) US dollars
per capita

Proportion of
biosimilar (%)

LMIE India 6370 31 0¢26 60¢99 28 0¢07 48¢42
Philippines 8333 12 0¢72 1¢94 13 0¢54 0¢34
Vietnam 10715 34 2¢10 28¢43 31 1¢21 21¢75

UMIE Indonesia 12049 14 0¢12 7¢05 10 0¢06 9¢18
China 16948 25 5¢92 39¢41 23 1¢29 15¢71
Thailand 17978 14 3¢43 7¢98 13 2¢48 4¢36
Malaysia 27015 14 4¢37 4¢18 10 2¢07 1¢85

HIE New Zealand 41424 16 109¢47 6¢17 17 49¢67 1¢57
Japan 41650 10 138¢54 8¢96 10 77¢62 3¢07
Korea 43990 22 50¢20 8¢46 19 19¢92 5¢13
Australia 50949 13 196¢78 6¢88 7 97¢69 2¢02
Taiwan 54935 13 75¢19 0¢08 15 34¢79 0¢06
Hong Kong 58678 11 51¢33 1¢68 12 30¢71 0¢81
Singapore 95683 12 34¢57 4¢46 13 26¢04 0¢25

Benchmark United Kingdom 43493 9 126¢73 48¢10 11 79¢11 25¢29
Canada 48031 11 188¢14 8¢94 9 144¢04 4¢35
United States 62519 7 201¢68 4¢61 14 349¢68 2¢56

Table 1: Biologic consumption and expenditure in 2020 by countries/regions and income levels.
a 2020 value standardized to 2019 US dollars; CAGR: compound annual growth rate of all biological products; GDP: gross domestic productivity; PPP: pur-

chasing power parity; SU: standard units, defined as the smallest common dose of a product form, which enables the comparison among biologics in different

forms.

LMIE: lower-middle income economies; UMIE: upper-middle income economies; HIE: High income economies.
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were compared in Supplementary Figure 5. We
observed that countries/regions which were private sec-
tor-dominated had lower biologics consumption than
those were public sector-dominated.
Discussion
In an era of precision medicine and population ageing,
the disease and economic burden of cancer and immu-
nological disease is rising globally.24 However, sophisti-
cated technology used in the development and
manufacture of biologics involves high drug costs and
hinders equal treatment access among different income
economies.24 In this study focused on 14 Asia Pacific
countries, we observed an increasing trend of total bio-
logics consumption and expenditure over the last
decade with an additional increased trend of biologics
focused on other targets. The pattern of biologic con-
sumption in APAC countries/regions and benchmark
countries were highly related to country development
levels. In 2020, the number of available biologics in
LMIE were only one-fifth compared to HIE and only a
fraction of that in benchmark countries. Regarding the
composition of bio-originators and biosimilars, we
observed that MIE had earlier market access and higher
uptake of biosimilars in the overall biologics market,
such as India, Vietnam, and China in APAC. However,
the high uptake of biosimilar and rapid growth of bio-
logics consumption, suggested by CAGR, still cannot
www.thelancet.com Vol 26 Month , 2022
fully boost the per 1000 inhabitants’ biologics con-
sumption in MIE, particularly for LMIE. This may be
caused by several reasons: 1) high needs of biological
medicines in MIE but restricted access to the bio-origi-
nators due to high cost of products;25 2) the enhanced
capacity for biosimilar manufacturing and beneficial
regulation for biosimilar research, development and
approval in these countries cannot outweigh the great
unmet needs of biologics medicine;25 and 3) large popu-
lation size in LMIE which result in low access of biolog-
ics per 1000 inhibants.16 These findings suggest that
governments’ regulations supports, would help improve
the access to this therapeutic biologics, such as decreas-
ing costs of experimental materials during development
progress, releasing restricts on market entry of oversea
products,25 improving approval pathways for biosimi-
lars,26 and reducing monopoly protections for bio-
originators.27

Our correlation analysis showed that country-specific
economic, life expectancy, health system, and develop-
ment levels may partially explain the discrepancies in
biologic consumption. However, we acknowledge that
there are other factors which could also correlate with
health, social and economic factors and may have not
been fully considered in the currently analysis. The in-
depth mechanisms about how those factors would
impact consumption would need future investigation.
Considerable inequality in biologic accessibility exists
among APAC countries/regions as we discovered that
7



Figure 3. Consumption and expenditure growths by country/region income levels.
Abbreviation: CAGR: compound annual growth rate; IND: India, PHL: Philippines, VNM: Vietnam, IDN: Indonesia, CHN: China, THA:

Thailand, MYS: Malaysia, NZL: New Zealand, JPN: Japan, KOR: Korea, AUS: Australia, TWN: Taiwan, HKG: Hong Kong, SGP: Singapore,
GBR: United Kingdom, CAN: Canada, US: United States.
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accessibility to biologics in MIE APAC (India and Indo-
nesia) are only a fraction of the accessibility in several
HIEs (New Zealand, Australia, and Japan). As reported
in other drug consumption studies, country income
measured by GDP per capita and percentage of health-
care expenditure accounting for overall governmental
expenditure are the most significant drivers of novel
treatment access.12,27 Potentially, the lower biologics
access for people living in LMIE lies on several individ-
ual and health system aspects. First, the low individual
affordability for high medical expense due to country
development and economic level. Second, the life expec-
tancy of people living in LMIE is in general lower than
people living in UMIE or HIE. The former is less likely
to live long enough and have lower chance of living with
chronic non-communicable diseases hence the lower
likelihood of biologics consumption. Third, the lack of
national-level co-payment or reimbursement program
for biologics further hindered the treatment accessibility
in LMIE. Although the plausible mechanism of how
those factors might impact the biologics access is
beyond the scope of this study, further research is
highly warranted to investigate the treatment access
mechanism to inform health policy renovation, particu-
larly for LMIE. We speculate that biologics consumption
may be affected by a country’s medical doctor density
www.thelancet.com Vol 26 Month , 2022



Figure 4. Correlation between consumption and health system indicators.
Abbreviation: IND: India, PHL: Philippines, VNM: Vietnam, IDN: Indonesia, CHN: China, THA: Thailand, MYS: Malaysia, NZL: New

Zealand, JPN: Japan, KOR: Korea, AUS: Australia, TWN: Taiwan, HKG: Hong Kong, SGP: Singapore, GBR: United Kingdom; CAN: Canada,
US: United States; GDP: gross domestic productivity; HDI: human development index; SCI: universal health coverage index.
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because biologics are often prescribed by medical spe-
cialists rather than being available as over-the-counter
drugs.28 However, whether increasing medical doctor
density will improve the patient access to biologics
would need to be ascertained in future studies.

Consumption growth was faster in LMIE and UMIE
than in HIE and benchmark countries. In most of the
APAC countries/regions, we found that expenditure
growth was lower than their corresponding consump-
tion growth (Figure 3). The different increase rates of
expenditure and consumption may be influenced by
their health systems and health care policy as well as by
market competition.18 For example, Australia has a gov-
ernment-funded Pharmaceutical Benefits Scheme
which lists many biologics eligible for reimbursement
for citizens. We observed that the increase in expen-
diture on biologics in Australia was only half of its
consumption increase, thus the scheme has contrib-
uted to control drug prices, resulting in lowered
expenses on biological drugs.27 In addition, the find-
ings may be due to the bio-originator becoming off-
patent and the emergence of biosimilars, which leads
to intensive market competition resulting in lower
prices and more product choices.29 Hence, LMIE
and UMIE were able to increase their consumption
of such biologics.

GDP per capita and proportion of health expendi-
ture accounting for total government expenditure are
direct economic indicators of countries’ affordability
to biologics. For countries/regions with a similar eco-
nomic level, HDI, life expectancy and SCI also pro-
vides a comprehensive set of indicators of countries’
development. Our results revealed that unequal bio-
logic access in MIE was more inclined to be influ-
enced by the level of country development, given the
moderate correlation with HDI, life expectancy and
SCI. However, for high-income APAC countries/
regions with a similar social economic development
level but different accessibilities to biologics, con-
sumption differences cannot be explained by these
three factors. The reasons are multifactorial - such as
abilities of biological manufacturing and regulations
regarding biosimilar medicines.

We also found that the higher proportion of pri-
vate service or pricing in one health system, the
lower the accessibility of new generation medicines.
India, Philippines, Vietnam, and Indonesia which
had inferior performances in biologic accessibility
are all private sector dominated health systems.
Undisputedly, countries with relatively low-income
levels are unable to allocate sufficient healthcare
expenditure for these new generation therapeutics.
Among these four countries we observed that Viet-
nam, which is experiencing health system decentrali-
zation, showed the best access to therapeutic
biologics.30 Our observation hints that improving the
role of public sector may potentially benefit the
accessibility of biological medicines in one health
system, although due to the nature of study design
and data availability, no causal link could be deter-
mined in this study.

This study has several limitations. Firstly, the cur-
rent analysis was not able to cover all the countries and
regions in APAC. For example, we did not included
Pacific Island LIE who are still striving for the access to
essential medicines, which would be far away for them
to access the new generation therapies. We hope our
findings from lower-middle income economies would
serve as the reference for those countries not possibly
analysed and provide some insights for future investiga-
tion in such areas. Secondly, considering the high cost
and storage requirements of biologics, we assumed that
biologic consumption was approximately equal to the
sales volume. It was possible that we might have overes-
timated the consumption by using sales volume data.
Thirdly, we used the manufacturer’s price to assess the
affordability of biologics in countries with different
health systems, which may not reflect the price for the
consumer. The price we used might not be equivalent
to the wholesale price at institutional or government
level as there will likely be a discounted price influenced
by health policies. As a result, we may have overesti-
mated expenditure in some countries with public
healthcare systems. Fourthly, due to the limited avail-
able data, we could not conduct sophisticated statistics
for causal inference investigation between health sys-
tem indicators and biologics consumption. We acknowl-
edge that the correlation analysis conducted does not
imply causality and we cannot rule out the competing
explanations for the correlation observed as common
drawbacks of cross-sectional study design. Future
studies are suggested to investigate the underlying
causal-link using trial or quasi-experimental design
with advanced statistics. Lastly, MIDAS are commer-
cially sourced data mainly used for marketing inves-
tigation and auditing, which doesn’t include clinical
information, so that analysis on specific indications
nor safety related events are not included in this
analysis. Future studies may consider more on clini-
cal indications.
Conclusion
In Asia-Pacific countries/regions, the uptake and
healthcare spending on mAb and FcP biologics signifi-
cantly increased over the last 11 years. However, accessi-
bility to these medicines remains unequal. Apart from
increasing country income and healthcare expenditure,
decision-makers should also engage with the capacity
building of healthcare professionals and feasible market
access policies for biosimilars to reduce the inequity in
biological treatment access to achieve the universal
health coverage goal of the WHO sustainable develop-
ment goals in the future.
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