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Executive Summary 

One-off high cost treatments - mainly cellular and 
gene therapies (CGT) – were once a rarity in 
medicine, but are increasingly being introduced in 
oncology, haematology, paediatrics and other 
disciplines. With the potential to treat thousands 
of patients globally and an estimated market value 
of $180 billion by 2030, the treatment holds huge 
promise both clinically and commercially. 

However, proof of clinical effectiveness (in 
sophisticated academic medical centres) and 
market approval are just the first steps towards 
realising the wide availability of these therapies to 
appropriate patients. There are also significant 
bottlenecks relating to clinical expertise availability 
particularly in less-resourced countries, as the 
administration of these therapies can be fraught 
with risk and severe clinical complications. 
Furthermore, the pricing of these therapies is often 
in the hundreds of thousands of US dollars, which 
is out of reach of the annual budgets of most 
countries in Asia. 

Given this context, we sought to understand the 
state of policy maturity in addressing these 
challenges in selected Asian countries. Our specific 
focus was on 2 main areas: (1) How national health 
systems were preparing to fund these therapies 
and the readiness for innovative funding models, 
including in partnership with manufacturers, and 
(2) The readiness of the health systems to
administer these therapies and manage post-
therapy complications.

A total of 51 key informants’ interviews (KII), were 
conducted between April and June 2020 across 
Southeast and East Asia countries, including policy 
makers (21%), academics/researchers (38%), 
healthcare practitioners (13%) and industry players 
like journalists, economists, donors, insurers, start-
ups among others (30%).  

Key findings were: 

1. Most Asian countries we studied were not
ready for one-off high-cost treatments like CGT.
In fact, many reported that policy makers had
not even begun thinking about these issues

2. High-income countries with schemes to fund
these treatments are paying out of annual
national operating budgets. This gives rise to
concerns about sustainability as the increase in
usage of CGT would impact funding for other
health system needs.

3. There is limited appetite to be bold in exploring
novel financing mechanisms including social
bonds, ‘hire purchase’ equivalents and pay-for-
performance schemes and hence the need to
work with existing frameworks and move
incrementally

4. Enabling building blocks for national financing
such as longitudinal patient tracking, expertise
in actuarial analysis and legal frameworks for
health system-manufacturer multi-year
partnerships should be identified and built up
progressively. For example Japan’s public-
private data systems, South Korea’s multi-
lateral platforms for provider, policy maker,
manufacturer dialogues and Singapore’s
progressive commercial insurers and
sophistication in managing innovative payment
mechanisms can be examples for other
countries to study and adapt according to their
purposes in preparation for the development of 
sustainable mechanisms for one-off high cost
treatments

5. Many less-resourced countries do not have the
clinical infrastructure and expertise to
administer CGT and manage the resulting
complications. Bilateral or multi-lateral clinical
arrangements across borders should be
explored to ensure optimal patient outcomes.
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Abbreviations 

APARDO Asia Pacific Alliance of Rare Disease Organisations  
CAR-T  Chimeric antigen receptor T cell  
CGT  Cell and Gene Therapies  
CL   Compulsory Licences (CLs)  
CML  Chronic Myelogenous Leukemia  
CVD  Cardiovascular Diseases   
DAA  Direct-acting antiviral   
DNA  Deoxyribonucleic Acid  
EMA  European Medicines Agency  
E.U.  European Union 
FDA  Food and Drug Administration  
FoCUS  Financing and Reimbursement of Cures in the US  
GDP  Gross Domestic Product  
GIST  Gastrointestinal Stromal Tumor  
HCV  Hepatitis C virus  
HIV/AIDS Human Immunodeficiency Viruses/Acquired Immunodeficiency Syndrome  
HTA  Health Technology Assessment 
ICU  Intensive Care Unit  
MFDS  Ministry of Food and Drug Safety  
MHLW  Ministry of Health, Labour and Welfare  
MIT  Massachusetts Institute of technology  
MPP  Medicines Patent Pool  
NCD  Non-Communicable Disease  
NMPA  National Medical Product Administration  
NRDL  National Reimbursement Drug List  
ORBM   Orphan Reinsurer and Benefit Manager  
PBM  Pharmacy Benefit Manager  
RNA  Ribonucleic Acid  
R&D  Research & Development 
TRIPS   Trade-Related Aspects of Intellectual Property Rights 
U.S.  United States 
UHC  Universal Health Coverage  
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1. Introduction  

Globally, one-off treatments to repair diseased, 
injured, or congenitally abnormal tissues and organs 
are becoming more available as scientists better 
understand the fundamental biological changes 
leading to disease. These one-off therapies include cell 
and gene therapies (CGT), and will become a vital 
component of medical and surgical practice in the 
coming years [1]. Around 987 companies are engaged 
in Research and Development (R&D) and 
commercialization of next-generation therapies 
[2], with the global CGT market expected to be worth 
$40 billion by 2020 and $180 billion by 2030 [3]. 
Currently Japan, Korea, and Singapore are promising 
forerunners, set to dominate the Asia Pacific CGT 
market in the coming years.  
 
Whilst undoubtedly good news for patients and physicians who now have more therapeutic options, 
these one-off treatments are often high cost, priced in the region of hundreds of thousands of US 
dollars, which is beyond the means of most health systems in Asia, let alone individual patients. 
Moreover, they typically are not simply administered as oral formulations with minimal side effects; 
on the contrary, administration and post-administration care are highly sophisticated, requiring 
specialised expertise and equipment only found in the most developed medical facilities. As such, 
questions arise about accessibility and affordability of these treatments, and consequently on health 
equity.  
 
In addition to possessing less fiscal headroom for paradigm-changing innovative therapies, less-
resourced countries also lack the expertise to evaluate these therapies for regulatory approval and 
public reimbursement. Traditional Health Technology Assessments (HTAs) are also challenged as 
evaluation tools, as new one-off treatment would by definition not have the necessary years of clinical 
experience to ascertain outcomes such as survivorship. Furthermore, HTAs in these instances would 
require rich data capture and advanced modelling techniques to project out benefits, which most less-
resourced countries would not have access to. [4] Finally, the lack of randomized studies, the 
traditional ‘gold standard’, creates uncertainty when it comes to appraisals of evidence for 
optimal outcome [5]. The absence of positive cost-effectiveness studies becomes a barrier that limits 
patients’ access to appropriate high-cost one-off treatments, as it means that officials responsible for 
healthcare financing have no reason to explore funding options. Treatments have a high upfront cost 
even if they are cost-effective, and countries are not able to raise the funding needed to pay in full 
upfront. The societal cost of sticking to the existing care models instead of funding cost-effective 
therapies is ultimately borne by all individuals present and future, as all of us then end up paying more 
over a lifetime through raised taxes and higher insurance premiums. Hence, even if driven primarily 
by self-interest, it is imperative to explore innovative financing strategies to provide for these one-off 
therapies. 

What are Cell and Gene Therapies? 
Cell and gene therapy are overlapping fields of 
biomedical research with similar therapeutic 
goals, targeting ribonucleic acid (RNA) 
or deoxyribonucleic acid (DNA). Both therapies 
aim to modify genetic material for the 
treatment of a disease. Gene therapy uses 
genetic material, or DNA, to manipulate a 
patient's cells for the treatment of an inherited 
or acquired disease, while cell therapy is the 
introduction of new cells into a patient's body 
to grow, replace or repair damaged tissue to 
treat a disease. Different types of cells can be 
used in cell therapy, including stem cells, 
lymphocytes, dendritic cells and pancreatic 
islet cells. 
Source: Cell and Gene Therapy 
(https://www.cellandgene.com/) 

https://www.cellandgene.com/
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1.1 Burden of Diseases 

According to the Asia Pacific Alliance of Rare Disease Organisations (APARDO), 3.5 to 3.9 per cent of 
the world’s population are affected by rare diseases, with 200 million of them living in the Asia Pacific 
- or 1 in 7,000 known rare disease cases [6]. At the same time, noncommunicable diseases — mainly
CVD, chronic respiratory diseases, diabetes and cancer — are top killers in the South-East Asia Region,
claiming an estimated 8.5 million lives each year [7].

Currently, most one-off treatments are known and available to treat the following diseases [8]: 

 Chronic diseases such as chronic wounds, diabetic foot ulcers, pressure ulcers, and venous ulcers
 Bone-related defects, such as cartilage defects of the knee and ankle
 Cancers, including those affecting the blood, skin, prostate, liver, and kidney
 Rare genetic diseases, ocular disorders, and CVD.

The U.S. is the leading contributor in the global one-off treatment market due to its high prevalence 
of chronic diseases and other conditions, and is expected to continue dominating the global market 
[9]. However, it is the Asia-Pacific region that is expected to witness the maximum growth in the 
market. This is due to the increasing prevalence of cancers, osteoarthritis, burns, and other chronic 
wounds, as well as the introduction of advanced products in Japan and advanced R&D activities in 
countries such as Singapore, South Korea and China [8, 9, 10]. 

It is pertinent to understand that if the patient population is very small, then no government would 
typically take much notice – except for philanthropic organisations. On the contrary, if the patient 
populations are large, like in the case of HIV/AIDS and Hepatitis C, then historically governments are 
more likely to explore the option of issuing CLs under the TRIPS agreement as described in section 
1.1.1.  The point here is: the appetite for novel financial solutions increases when the political 
attention is higher and ‘business as usual’ options are not attractive. 

1.2  Methodology 

In this white paper, we describe the documented financing mechanisms to enhance access to highly 
expensive one-off treatment by using CGT as a case example. In addition, we describe the current 
efforts and plans to improve access of these transformative therapies among countries in Southeast 
and East Asia.  

As part of the research, we conducted a literature review of peer-reviewed journals and online articles 
and interviewed 51 thought leaders between January and June 2020 across Southeast and East Asia 
countries. The interviews focused on the interviewee’s country (and countries the interviewee had 
expert knowledge of) efforts in evaluating these one-off therapies and exploring financing options to 
enable accessibility and affordability. We further explored initiatives to increase funding availability 
through innovative financing models and/or partnerships amongst countries which had evaluated 
these therapies. KI came from a variety of functional areas including policy makers (21%), 
academics/researchers (38%), healthcare practitioners (13%) and industry players like journalists, 
economists, donors, insurers, start-ups among others (30%).  
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Figure 1 Geography distribution in terms of significance in CGT 

Figure 2 Key informants (n=51) by stakeholders' types Table 1 Key informants by country 

These stakeholders were invited to share their understanding and observations of the financing 
landscape of one-off high cost treatments in Asia broadly, and specifically in their country. The key 
guiding questions for the discussion were as follow: 

• What are the discussions at the policy level on financing one-off therapies?

• How prepared or knowledgeable do you think the private and national health insurers in
<country> are in pricing one-off therapies? What are your views on engaging with manufacturers
on this front?

• What are the therapies or disease areas more likely to be considered in the near future for
<country>? How receptive is <country> to financing these treatments in another country for their
patients?

• What are some of the issues relating to access to patients' data for the purpose of tracking
outcomes of the treatment - be it in the same country or another country?
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2. Affordability and Accessibility of One-Off High Cost Treatments 

Regulatory approval in most Asian countries is a separate process from reimbursement. Approval to 
sell does not mean that these products are available to patients in the public healthcare system or are 
paid for by national health systems. Currently, there is limited academic work being done around 
innovative financing for high cost treatments in Southeast and East Asia. Typically, there will be a two-
tier access system in which private, full-paying patients can access the latest and most expensive 
treatments while patients in government institutions will have to wait until prices come down to a 
level deemed affordable by the public purse or until patents expire and generics enter the market at 
a fraction of the original prices. Some Asian countries such as Singapore and Thailand have formal HTA 
processes through which higher priced medicines may still be eligible for public reimbursement if the 
cost-effectiveness thresholds are met. 
 
As with all other interventions, one-off therapies, irrespective of the nature or mechanism of action, 
need to first be evaluated for regulatory approval and then often through a formal HTA process, 
followed by price setting and public reimbursement strategies [11]. 
 
Table 2 illustrates that in the case of Kymriah, the cheapest CGT in the market, label price for a one-
time treatment in the U.S. is US$ 475,000, that is 7 times the per capita Gross Domestic Product (GDP) 
per capita in Singapore, or 15 times the per capita GDP in South Korea. A similar trend is observed for 
the other three (3) treatments: 
 
Table 2 - Cost of treatment in relation to GDP per capita 2018 (US$) in four (4) high-income countries in Southeast and East 
Asia. Source: The World Bank and authors’ calculation *GDP per capita in 2019 

  Cost of treatment relative to GDP per capita (US$) 
CGT Cost of treatment Singapore Japan Korea 

 $65,233* $40,247* $31,762* 
Kymriah  $475,000 [12] 

 
7x 12x 15x 

Strimvelis  $665,000 [13] 
 

10x 17x 21x 

Luxturna $850,000 [14] 
 

13x 21x 27x 

Zynteglo $1.8M [15] 
 

28x 45x 57x 

It should also be noted that the three (3) countries selected for illustration are some of the higher-
income countries within Southeast and East Asia. Consequently, it is clear that the pricing of these 
treatments renders them out of reach in low- to medium-income countries in Southeast and East Asia, 
unless special financing mechanisms are intentionally put in place to expand access. 

2.1 Challenges in Finding Sustainable Financing Models  

One-off therapies differ from the equivalent traditional pharmaceutical products in that many of these 
therapies will be administered just once, but provide value over the course of a lifetime. In theory, 
this should lead to future savings, which budget planners can take into account when justifying prices 
in the present. In practice, however, stakeholders - governments, healthcare providers, insurers, and 
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patient groups - struggle to find successful funding models. Full upfront payment to the manufacturer 
is problematic, not only as it places a heavy burden on annual health budgets due to the large sums 
involved, but also because of the uncertainty around effective ‘cure’ and unknown complications 
which may incur additional financial consequences. Who then, or which entities should bear this risk? 
The government payer, the manufacturer, or both in some combination? 
 
Innovative payment models have been suggested and discussed, including the incorporation of a risk-
sharing mechanism versus the traditional scheme of paying the full cost in one-time up-front 
regardless of outcomes. However, design and implementation are critical given the additional 
challenges [16] resulting from the following issues: 
 
• Uncertainty about the benefits and the duration of those benefits due to limited clinical trial data; 
• Potential disconnects between who pays and who benefits should (privately insured) patients  

choose to change insurance plans over time after they have received treatment; and 
• Difficulties in spreading treatment costs due to smaller patient population. 
 
Additionally, while all one-off treatments share similar challenges as mentioned above, individual 
products also have their own profiles and characteristics, which require different financing solutions.  

2.1.1 Compulsory Licensing versus Voluntary Licensing   

Our interviews revealed that financial risk and impact 
of high-cost treatments are not a major concern for 
low- to middle-income countries in Southeast and East 
Asia as priority is placed on other health financing 
issues. In fact, many informants reported that their 
governments had not even raised this issue for 
discussion internally or in closed-door sessions. 10 
informants were concerned about the inadequate 
business models surrounding one-off treatments. 
Specific areas of concerns included unsustainable 
financing cost for the health system, small population 
impact because the conditions treated by these 
therapies are rare, ethical issues surrounding CGT and 
perceived uncertainty of the effectiveness of one-off 
treatments. Three (3) informants highlighted that most, if not all, the available data refers to 
populations outside of Asia. Several informants also remarked that given their countries’ limited 
resources, the national focus should be on strengthening primary and community health systems.  

Several respondents also described the possibility of circumventing high prices by adopting 
compulsory licences (CLs) [17] for high priced pharmaceutical products and treatment in Southeast 
and East Asia [18, 19, 20, 21]. However, these discussions fail to recognize the complexity behind the 
administration of CGT, and the reality that the pricing of therapeutic products is only one link in a 
complex chain of essential capabilities. In particular, this includes the clinical and operational 
capacities needed to safely offer CGT. We discuss these in detail in Section 2.2. 

What is Compulsory Licensing? 
Compulsory licensing is when a government 
allows someone else to produce a patented 
product or process without the consent of the 
patent owner or plans to use the patent-
protected invention itself. It is one of the 
flexibilities in the field of patent protection 
included in the WTO’s agreement on 
intellectual property — the TRIPS (Trade-
Related Aspects of Intellectual Property Rights) 
Agreement. 
Source: Compulsory licensing of pharmaceuticals 
and TRIPS  
(https://www.wto.org/english/tratop_e/trips_e/pu
blic_health_faq_e.htm) 
 

https://www.wto.org/english/tratop_e/trips_e/public_health_faq_e.htm
https://www.wto.org/english/tratop_e/trips_e/public_health_faq_e.htm
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2.1.2 Scale of Financing Challenge   

Globally, there are several proposed and implemented payment models and risk-sharing schemes as 
described in Table 3.  
 
Table 3 Pricing model options  
Source: Authors’ synthesis from various sources 

 One-time 
payment 

Annuity-based 
payment 

Outcome-based 
payment 

Outcome-based 
rebate 

Outcome-based 
Annuity 

Description Payer pays set 
price up front, 
with no 
subsequent 
transactions 

Payer pays set 
price for drug, 
with cost 
amortized over 
course of 5-10 
years 

Payer pays 
some set fee up 
front (e.g. 50-
75% cost of 
drugs) followed 
by one or two 
subsequent 
payment 
contingent upon 
certain 
outcomes being 
met 

Payers pay 100% 
of drug cost up 
front, with 
manufacturer 
paying rebates 
to payer if 
certain 
outcomes are 
not met 

Payers pay 
annuity 
payment 
contingent 
upon continued 
duration of 
efficacy of gene 
therapy 

 
Despite the infancy of such one-off high cost therapies, countries need to be proactive and consider 
financing options. Whilst the current number of products on the market is modest, the pipeline is very 
much deeper. [22] Two studies led by the Massachusetts Institute of Technology (MIT) [22, 23] 
estimate that the clinical pipeline of one-off treatments would be expected to produce between 40 
and 60 launches by 2030, with about 10 to 20 launching within the next 5 years (see Annex 2 for a list 
of projected product launches by disease types between 2020 to 2030). Throughout the forecast, 
about half of the launches are expected to be in B-cell (CD-19) lymphomas and leukemias. As such, it 
is critical for us to better understand the scale of the financing challenges and the size of patient 
populations that will be affected.  
 
The right balance between access, affordability and encouraging innovation is a difficult one and 
Glybera is an illustrative cautionary tale of effective therapies failing to find sufficient patient numbers 
to be viable. [24] Glybera was approved by EMA in 2012 for the treatment of lipoprotein lipase 
deficiency (LPLD), an ultra-rare disease leading to abdominal pain, pancreatitis and xanthomas [25]. It 
is a one-time treatment intended to last at least ten years. Its cost to patients and payers, together 
with the rarity of LPLD, high maintenance costs to its manufacturer, and failure to achieve approval in 
the US, Germany and France led to the withdrawal of the drug from the European market. As of 2018, 
only 31 people worldwide have ever been administered Glybera. [25, 26] 

2.1.3 Other Financing and Equity Concerns   

The prospect of increased commercial availability of one-off treatments, potentially launched in rapid 
succession, presents new considerations regarding their pricing. In particular, the use of conventional 
annual budgets to pay for these treatments could either lead to a devastating spike in healthcare 
spending or crowd out other health interventions currently funded by the same budget. How then 
could these one-off therapies be innovatively funded in ways that are equitable in reward and risk to 
payers and manufacturers? 
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The Financing and Reimbursement of Cures in the US (FoCUS) Project stewarded by the MIT Center 
for Biomedical Innovation’s NEWDIGS Initiative identified four (4) highest potential financing solutions 
[22], each emphasizing different concerns: 
  
 Addressing immediate uncertainty: A milestone-based contract which could be administered in 

two approaches: (i) Full or partial refund is agreed should patient fail to achieve the agreed-upon 
minimum performance threshold and quality of life post treatment; or (ii) therapies that meet 
specific and timed clinical targets are eligible for reimbursement with payments upon attaining 
milestones. This model can reduce the risk of coverage for unsuccessful treatments and help 
address the issue of limited evidence of efficacy and safety at launch. However, with this model, 
payers may still be liable for hospital fees and other treatment-related costs even when the 
treatment fails to achieve determined outcome measures. All relevant stakeholders need to align 
on what constitutes a successful treatment outcome within a pre-defined period of time. In 
addition, there may be logistical challenges in consolidating and managing outcomes data. 
 

 Spreading the surge: Performance-based annuity in which payers would agree to coverage based 
on a series of payments over a set timeline, with each annual payment dependent upon the 
patient’s condition meeting a pre-determined performance metric. Spreading payments over 
multiple years partially mitigates the actuarial risk in which up-front costs would be more 
manageable and payments could also be contingent on a successful outcome of a treatment. 
However, a potential downside to this approach is that payers are positioned to continue 
covering treatment over many years, which, in the event of funding through private insurance, 
could impede a competitive market and patients’ ability to transfer to another insurance plan. 
Another concern is that this approach could still strain national budgets given that it comes at the 
cost of more complex mechanics for data tracking and patient mobility, which also imply a need 
to navigate multiple regulatory challenges.  
 

 Smoothing the risk: Risk Pooling in which particular payers mitigate their actuarial risk through 
two (2) approaches: (i) National Insurance Schemes could form a risk pool with a carve out, which 
can be used to pay for patients; or (ii) commercial insurers and self-insured employers pool 
through reinsurance and stop-loss policies respectively. One example is the payment for dialysis 
and kidney transplants for patients with end-stage renal disease; as well as human 
immunodeficiency viruses/acquired immunodeficiency syndrome (HIV/AIDS) treatment options. 
This approach could play an important role in coverage for high-cost curative therapies in the 
years ahead, allowing payers to mitigate the risk of patients receiving these therapies over time, 
and to manage premiums and cost sharing. This approach also requires broad alignment among 
all participants, while the costs of this payment model may be difficult to estimate based on the 
number of approved products and limited efficacy data across all next-generation curative 
therapies. 

 
 Creating Population and Operational Scale: Many one-off treatments target conditions that have 

very small patient pools, which means that some smaller insurer may not have many of these 
patients among their beneficiaries. For countries that harness private insurers as part of national 
coverage, this can be problematic as it would not be efficient for all insurers to build capabilities 
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internally to serve these patients or to establish their own contracts with treatment providers 
and manufacturers. Moreover, smaller insurers may not be able to manage the actuarial risk of 
uncertain and variable numbers of affected patients, which could lead to significant swings in 
planned costs in some years. This challenge could be addressed by creating an Orphan Reinsurer 
and Benefit Manager (ORBM), which will facilitate access to one-off treatments and use of 
precision financing solutions by: (i) carving-out actuarial risk, (ii) providing medical management 
and (iii) enabling scale for innovative contracting and financing. It has similarities to carve-outs 
for mental health and provider centres of excellence in other areas (transplant centres, cystic 
fibrosis care centres, etc.). 

 
The challenges for implementation are formidable in any of these options. Health systems will require 
legal and regulatory policy changes, new operational capabilities and robust risk management 
elements. Many of these capabilities are not usually present in Southeast Asian countries, which in 
general have fledging health insurance sectors and hence limited expertise. 

2.2  Challenges in Operating Capabilities and Infrastructures 

Beyond the above issues, the accelerated development of one-off therapies requires rethinking the 
operating principles across the entire health service delivery value chain. [27] The healthcare system 
in most countries is organised into echelons of progressive sophistication, with a sharp apex at the top 
of the delivery pyramid to cater to a narrow sliver of very complex cases, and a much broader base to 
address common chronic conditions. With more one-off therapies, there should be a lesser need for 
such a broad base, but more resources at the apex would be required.   

2.2.1 Clinical Administration Consistency and Data Integrity    

The administration of one-off 
therapies is highly complex and 
involves specialized sets of 
capabilities and infrastructure. For 
example, up to 58 per cent of 
patients in JULIET [28] (an open-
label, multi-center, single-arm trial 
conducted at 27 sites in 10 
countries across North America, 
Europe, Australia, and Asia) had 
Cytokine Release Syndrome (CRS), 
which could lead to fatal or life-
threatening reactions following 
treatment with Kymriah.  
 
Therefore, hospitals administering one-off therapies will need to be prepared and employ experienced 
staff to deal with these situations. Tightly knit regional networks would also be imperative to foster 
mutual learning and support in the treatment of patients [29]. This study has revealed that the 

  Figure 3: Process overview of Tisagenlecleucel (Kymriah ®) in Asia, provided by Novartis.  
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majority of the expertise and infrastructure to support such therapies are concentrated in high-income 
countries – specifically Singapore, Korea, Japan and China. 
 
Post-procedure patients potentially face increased immunologic risk, and hence might benefit from 
follow-up and assessment for up to 15 years or more [30]. Throughout these journeys, managing 
patient safety and assessing long-term durability of the therapy can prove complicated and should 
take place ideally in the parent institutions where the procedures were conducted. These will be 
accredited institutions with established procedures and involving multiple departments and multi-
disciplinary teams. 
 
For example, CAR-T cell therapy in Europe is primarily administered in inpatient settings. Hospitals 
providing this type of therapy should be compliant with international standards for facility 
requirements and patient care, including obtaining accreditations and certifications from governing 
bodies such as the Joint Accreditation Committee ISCT-Europe & EBMT (JACIE) [31]. CAR-T Cell Therapy 
Centers should be well equipped with clinical facilities, including ICU as well as a dedicated Cell 
Therapy Unit, and should employ medical staff with experience in cellular therapies to perform patient 
selection and patient preparation, as well as ensuring access to specialists, paramedical personnel and 
pharmacists in case of complications, emergencies and acute immunological reactions. In addition, 
established guidelines and protocols are mandatory especially to ensure that any complications during 
the post-treatment and recovery are managed in an organized and systematic manner. A CAR-T cell 
therapy coordinator should ensure compliance with protocols and mobilize relevant personnel as 
soon as the treatment is considered [31].  
 
While there are official guidelines on conducting long-term follow-up studies, there are still several 
questions about capturing and utilizing data [32]. Additionally, with so much variability in outcomes 
among patients, the factors that drive therapy success remain to be defined [33]. 
 
All KIs expressed their reservations about payers having access to readily available data on patient 
outcomes. A handful shared that they would most likely be reliant on collaboration with government, 
providers or other third parties to access patients’ outcomes. Informants who were more conversant 
with alternative payment models acknowledged that the process would be much more complex to 
administer than traditional, one-time payments. Most countries have limited clarity on the laws and 
enforcement capacity to support insurance and related reimbursement processes, with the exception 
of Japan and Korea. In Japan, the public-private databases are structured to link therapy information, 
clinical guidelines, outcomes measures and patient profiles [34]. This is expected to serve both 
regulatory as well as business endeavors. These databases leverage on a large network of centres and 
collect outcome data on every treatment performed in the country. These could in due course expand 
into other cellular therapies in Japan and be useful models for other Asian countries to learn from.  

2.2.2 Sophisticated Payment Mechanism     

The National Reimbursement Drug List (NRDL) of most countries, except Japan, remains ambiguous 
about the reimbursement for one-off treatments. If the anticipated patient pool is small, then there 
may be premium increases for every enrolled member in exchange for reimbursement [35]. Three (3) 
informants voiced concerns about accessibility of these treatments in the context of national health 
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insurance schemes which have to balance comprehensiveness of coverage and affordability of 
premiums. 
 
Several informants also highlighted the importance of giving precedence to the process of purchaser-
pharma negotiations to establish a price that is both sustainable for the local health care market while 
being acceptable to the manufacturer's business model. Otherwise, innovative financing models 
without price regulation would “distort the market above competitive levels, stifle consumer demand, 
and harm public healthcare expenditure.” On the other hand, six (6) informants raised the concerns 
that pharmaceutical firms tend to “hold significant market power or dominance” due to patent rights 
to drugs or treatments, with perverse incentives that drive costs up. 
 
A multi-pronged approach through national or regional financing infrastructure to drive meaningful 
patient access is necessary while ensuring the long-term financing sustainability for the health 
systems. Some of the options beyond those described above include leveraging national or regional 
funding options, such as patient assistance programs, philanthropy or government funding and 
pharmaceutical sponsorships to address affordability gaps. 

2.2.3 Legal and Regulatory Framework  

Many issues and questions remain about the ethics of CGT, which we contend may be in part due to 
a limited understanding of current forms of CGT and existing safeguards. Three (3) informants 
highlighted the ethical concerns around genetically engineered babies in China [36], and one (1) 
informant expressed concerns about using CGT to alter a person's fundamental traits. One (1) 
informant cited the enormous potential of CGT to save lives and eradicate genetic disorders but raised 
the need to have clear regulation to mitigate gene manipulation and prevent ethical violations. It was 
mentioned that “Asians have a different set of ethics [than the West]” and such issues have not been 
explored adequately.  
 
Interestingly, a PubMed search of the term “ethics” and “gene therapy” returned 5,446 citations, only 
30 of which were from Asian countries - China (n=5), Korea (n=3), Japan (n=12), Taiwan (n=1), Thailand 
(n=1) and Singapore (n=8). In comparison with Western countries, therefore, there appear to be fewer 
conversations around the ethics of CGT in the scientific community in Asia. However, it is unclear if 
Western countries also have better governing legislation. 

3. Recommendations 

Unlike the case study on HIV/AIDS and Hep C, CL and voluntary licensing for generic solutions are of 
limited application for these treatments due to the need for high levels of expertise and sophisticated 
infrastructure to support the follow-up treatments. However, the findings and interviews highlighted 
the following key recommendations: 
 
 To create population and operational scale by developing national centres of excellence in 

countries with provider capabilities to serve cross border patients 
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Countries with provider capabilities could enter partnerships with other countries and act as a 
regional pharmacy benefit manager (PBM)1—whereby the intention would be for PBM to ensure 
optimal use of the network of provider capabilities through patient population and operational 
scale, while working within existing legal and regulatory frameworks. 

 
Such arrangement could allow PBM to gather patient-outcome data, which would help value the 
product and set a precedent for similar models for other high-cost drugs. Japan’s public-private 
databases [34], which were structured to link therapy information, clinical guidelines, outcomes 
measures and patient profiles, are one example.  

 
 To smoothen risks across multiple payers and to carve up a payment mechanism which can be 

used for humanitarian solutions 
New forms of insurance could also be explored between PBM and health-plan sponsors 
(employers and governments) to facilitate access to one-off treatments and use of precision 
financing solutions by: (i) carving-out actuarial risk, (ii) providing medical management and (iii) 
enabling scale for innovative contracting and financing to carve-out for high-cost treatments. In 
this aspect, Singapore’s private insurers have taken the progressive lead on building in coverage 
for CGT. 
 
It is key for PBMs to (i) represent multiple payers to enable scale and negotiate with 
manufacturers for fair and sustainable pricing, and (ii) develop new risk pooling payment 
structures with National Insurance Schemes across different countries and set a tiered pricing 
policy, so that the treatment is priced within reach for every country.  
 
In the context of humanitarian solutions, the payment model could be based on a multi-payer 
system, which could include individuals, employers, commercial insurers, philanthropy funds, and 
national insurance schemes all contributing to pay for the cost of care. However, this would likely 
be determined each time on a case-by-case basis, which will limit the scale-ability and reach of 
these mechanisms. One case example could be the Pandemic Emergency Financing Facility (PEF), 
an initiative launched in 2016 which uses both reinsurance and capital markets tools, jointly 
structured by reinsurance companies Swiss Re and Munich Re, to mobilise funds during a disease 
outbreak. 

 

                                                           
1 Third-party administrator of prescription drug programs 

How does PEF work? 
PEF consists of two financing pillars: a parametric insurance mechanism, and a cash reserve composed 
of long-term pledges from development partners that will allow for additional flexibility. 
The parametric insurance mechanism provides pre-approved international responders such as response 
organisations, emergency task forces or national governments with quick deployment of cash to cover 
immediate needs in the event of a major outbreak. 
Payouts will be triggered when an outbreak meets a set of pre-determined thresholds, which have been 
set in advance based on the characteristics of each of the covered diseases. Critically, this mechanism 
will allow funds to reach affected countries in as little as ten days, avoiding lengthy contractual delays 
and other bureaucratic hurdles. In this way, the PEF is intended to prevent a potentially serious outbreak 
from becoming a larger international crisis. 
Source: Pandemic Financing Emergency Facility 
(https://www.worldbank.org/en/topic/pandemics/brief/pandemic-emergency-financing-facility) 
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4. Conclusion 

Ideally, one-off therapies replace a lifetime of expensive maintenance treatments with a single 
curative dose to address the root causes of disease. However, the high upfront costs and uncertainty 
surrounding long-term efficacy and adverse events have caused payer push-back and ethical 
considerations for fair and equitable access [37]. Payer concerns are further exacerbated when there 
are hundreds of one-off treatments in the pipeline with cost as one of the main bottlenecks for access 
[16, 17].  
 
Nevertheless, CGT has been shown to be of great value in the treatment of different human diseases, 
which is why many countries continue to support CGT as a cure for previously untreatable poor 
prognosis diseases. Another related issue is the moral and risk evaluation of conducting gene therapy 
research in healthy volunteer subjects leading to long-term potential risk and side effects with no 
exact benefits for patients [38]. 
 
Beyond financing, there are many challenges associated with limited availability of clinical expertise, 
ambiguous regulations especially around data monitoring and sharing, as well as the feasibility of 
cross-border arrangements. 
 
Achieving accessibility and affordability of such high cost treatments requires the engagement of a 
broad set of stakeholders. Stakeholders seeking to advance one-off therapies would also need to 
attain collective agreement on the metrics to determine cost-effectiveness, appropriate threshold 
values, and potentially even support development of new methodologies. Manufacturers should 
support these efforts by contributing to thought leadership and share relevant data, such as clinical 
trial results.  
 
The road ahead is long and arduous for one-off high cost therapies to become routine in most 
countries in Asia. However, policy makers, providers, patients and manufacturers should start this 
process not just for the humanitarian need of today’s patients, but also to proactively address 
worsening system stressors in the years to come as more and more of these therapies come online. 
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Appendix  Compulsory licensing in Asia  

In 2002, Korea was the first Asian country to employ compulsory licensing, filing for a CL for a drug 
that has been highly successful in treating chronic myelogenous leukemia (CML), and a stomach cancer 
called gastrointestinal stromal tumor (GIST). The price in Korea was set according to the price in seven 
(7) high-income countries, so the drug was priced out of reach for most Koreans. The US Secretary of 
Commerce wrote to the Korean Ministers of Health and Trade, threatening a "serious trade dispute" 
over drug pricing. The request for a CL was quickly denied [17]. 
 
Two years later, in 2004, Malaysia issued the world’s first CL under Trade-Related Aspects of 
Intellectual Property Rights (TRIPS) to allow importation of three medicines combatting HIV/AIDS 
[18].2 Indonesia followed suit and issued CLs in three waves that overrode the patents on seven 
hepatitis and HIV/AIDS drugs3 in 2004, 2007 and 2012 [19]. Taiwan issued a CL for an avian influenza 
medicine (Tamiflu) in 2005, however, unlike the CLs implemented in Malaysia and Indonesia, Taiwan’s 
CL action was accompanied by a number of conditions, which limited the use of CL to cases when 
existing supplies of medicine would be exhausted during a pandemic [20]. 
 
The pivotal milestones in Thailand took place from 2006 to 2008, when the military-appointed 
administration granted CLs for three (3) HIV/AIDS drugs.4 Despite accusations of abusing the CL 
process, which was originally created to address healthcare crises related to dangerous epidemics, in 
2008 Thailand made a further announcement of CLs on four (4) non-communicable disease (NCD) 
drugs treating cardiovascular diseases (CVD) and cancers [21].5 Notwithstanding the controversies, in 
2012, India invoked its first CL against costly treatments for cancer.6 
 
The developments described above suggest that governments in Southeast and East Asia are open to 
the utilization of CLs to promote access to ‘costly’ medicines. There could be several factors shaping 
this phenomenon: (i) Asia‘s rapid economic growth, and (ii) the rise of China as a Global Power could 
have encouraged governments, attenuating some of the fears around potential drug availability risks 
or around adverse political effects following the adoptions of CLs,  like what had happened in 2002 in 
Korea.  
 
Nonetheless, high-income countries show less tendency to utilise CLs. Informants from Taiwan and 
Singapore highlighted that their respective countries were already carving out payments for high-
priced treatments through either the national budget or philanthropy support. However, they 
emphasized that the current model is not sustainable. Interestingly, in Singapore, at least two (2) 

                                                           
2 HIV/AIDS drugs: Didanosine/ddI (patented by BMS), zidovudine (patented by GSK) and a combination of lamivudine and 
zidovidine (patented by GSK) 
3 HIV/AIDS drugs also used for Hepatitis B: Efavirenz (Merck), abacavir (GSK), didanosine (BMS), a lopinavir/ritonavir 
combination (Abbott‘s Kaletra), tenofovir (Gilead Sciences), a tenofovir/emtricitabine combination (Gilead Sciences‘ 
Truvada) and a combination of tenofovir, emtricitabine and efavirenz (Gilead Sciences/Merck‘ Atripla) 
4 HIV/AIDS drugs: Efavirenz (Merck) and a combination of lopinavir and ritonavir (Abbott‘s Kaletra)  
5 Cardiovascular medicine: Clopidogrel (Sanofi-Aventis‘ Plavix) and a range of cancer medicines: breast cancer drug, letrozole 
(Novartis), breast and lung cancer drug, docetaxel (Sanofi-Aventis) and lung cancer drug, erlotinib (Roche).  
6 Kidney and liver cancer: Bayer‘s Nexavar® (sorafenib), breast cancer drugs Herceptin® (Genentech) and Ixempra® (BMS), and 
the leukemia drug Sprycel® (BMS). 
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private insurers7 have provision for CGT in their health insurance coverage, even though the amount 
is barely adequate. In contrast, informants from China, Japan and Korea described their model as 
leaning towards working with their respective national insurers.  
 

Collaborative Commercialization: Resolving the Innovation vs. Access Trade-off 
 

CASE STUDY A – HIV/AIDS [39] 
When HIV/AIDS was first identified, there were no treatment options and the disease was considered 
a near-certain death sentence. Since then, daily use of so-called antiretroviral (ARV) medicines has 
been utilized to suppress the replication of HIV in the body, even though none of them was able to cure 
the disease. Adherence to ARV treatment improved health and reduced the chances of severe illness 
and death.  
 
The manufacturer wanted a market-based strategy to provide access in developing countries. They 
received regulatory approval for Viread in the United States in 2001 and in the European Union in 2002. 
With the intention of increasing access to HIV treatment in the developing world, the manufacturer 
launched efforts in 2003 to provide Viread at the cost of production. They manufactured the drugs in 
its commercial facilities in the United States, Canada and Europe, and shipped them to distribution 
agencies in developing countries after obtaining import permits. However, by the end of 2003, the 
access programs had reached only 100 patients.  
 
In 2005, the manufacturer introduced several changes to its access programs, which now included 
Truvada, a fixed-dose combination ARV approved in the U.S. in 2004. First, realizing that it was an 
effective barrier to access, they decided to seek in-country regulatory approval for its products, instead 
of using import permits. At the same time, they moved the manufacturing of Viread and Truvada for 
developing countries to a partner in the Bahamas and entered into a manufacturing agreement with 
Aspen Pharmacare in Africa to source the active pharmaceutical ingredient (API) from the Bahamas 
manufacturing site and then manufacture and distribute Viread and Truvada in Africa. The 
manufacturer also expanded the number of countries included within its access program and 
introduced a tiered pricing policy based on the World Bank classification system. In low-income 
countries (GNI per capita less than US$1,000), the company followed a not-for profit policy and priced 
Viread and Truvada at US$17 and $26.25 per month respectively, while in lower middle-income 
countries (GNI per capita between US$1,000 and $3,000), the drugs were priced at US$30 and $45 per 
month respectively. As 2006 began, these changes again had not produced significant results with 
fewer than 30,000 patients who had received HIV medicines.  
 
Although the manufacturer was offering TDF-based Viread and Truvada to the lowest-income 
countries at prices no more than the cost of production, d4T, which is an alternative ARV for the 
treatment of HIV, was a much simpler and less expensive molecule to synthesize. However, from a 
patient and public health perspective, TDF had important advantages over d4T. A cost-effectiveness 
analysis conducted for the Indian government found that use of TDF led to better health outcomes 
than d4T and, over the long term, would be more cost-effective than d4T by avoiding hospitalizations 
and deaths due to AIDS complications.  

                                                           
7 Aviva and NTUC Income 
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In an effort to reduce the cost of production, and thereby reduce sale prices and increase uptake of 
TDF-based ARV medicines, Gilead began extending voluntary, non-exclusive licenses to Indian 
companies to manufacture generic versions of TDR-based ARV medicines for low- and lower middle-
income countries. The Indian companies were allowed to set their own prices, using their expertise in 
producing large volumes of high quality, low-cost medicines. The manufacturer executed the complete 
technology transfer of TDF manufacturing process to all licensees, which enabled rapid scale up of 
production and distribution of quality product.  
 
By the end of the second quarter of 2011, 1.8 million patients were receiving HIV medicines in 
developing countries, accounting for approximately one-third of all patients receiving ARV therapy in 
the developing world, and the lowest price for a generic version of Viread had fallen 71 per cent, to 19 
cents per day. In 2011, 95 per cent of patients receiving ARV medicines received licensed generic 
versions, and Mylan commanded the highest market share in terms of generic ARV product sales.  
 
Based on the success of the access programs, the manufacturer announced a significant expansion of 
its licensing agreements in July 2011 and also offered the new licensing terms to Medicines Patent Pool 
(MPP), an NGO that could, in turn, sub-license any qualifying Indian company. Royalties on sales of 
finished products to be paid to the manufacturer were also reduced from five to three per cent. 
 

CASE STUDY B – HEPATITIS C VIRUS (HCV) [40] 
Hepatitis C virus (HCV) was a chronic infection that affected 185 million people worldwide. It is a small 
virus consisting of genetic material called ribonucleic acid (RNA). There were six known genotypes of 
the HCV virus, essentially consisting of minor variations in the virus’s RNA sequence. Low- and middle-
income countries accounted for nearly 60% of the global HCV burden. 
 
Sovaldi was launched in the U.S. in December 2013 and priced such that the total regimen cost was 
quite comparable to the available standard of care for patients with genotype 1 hepatitis C. Sovaldi 
was priced at $84,000 for the 12-week treatment. The older treatment regimen (peginterferon 
injection plus ribavirin) was estimated to cost $25,000. 
 
In addition to the U.S., Health Canada approved Sovaldi in December 2013, and shortly thereafter, the 
European Medicines Agency (EMA) granted approval for the drug in January 2014. As required by local 
regulation, the manufacturer and local governments entered into discussions on pricing in these 
localities. In Canada and most Western European countries, universal healthcare was the norm and, 
as such, national health agencies negotiated prices that were traditionally at a 20% to 30% discount 
off the U.S. price.   
 
Challenges associated with attempts to increase access to HCV treatment in low-income countries 
included the high cost, perceived complexity of treatment, and insufficient political commitment. 
Access to treatment was severely limited in these countries primarily by the fact that the main medicine 
used, pegylated interferon, was priced out of reach for most people, and for their governments.  
 
The manufacturer learned from the experience, creating a new business model for HIV/AIDS which was 
then refined to bring innovative medicines to every patient who might need it. In September 2014, they 
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announced that it had signed nonexclusive licensing arrangements with seven India-based generic 
companies to make and market generic sofosbuvir, ledipasvir/sofosbuvir, and other appropriate 
combinations in 91 developing countries. As with the HIV/AIDS program, the generic companies were 
free to set their own prices and distribution efforts. The licensees would pay a royalty of 7% to support 
manufacturer’s direct efforts in the licensed territory, such as regulatory efforts and public health and 
medical educational initiatives.   

Annex 1 Summary of Approved Cell and Gene Therapies (CGT) 

After years of R&D, CGTs are now becoming a commercial reality. 
Up to August 2019, 22 CGTs (ex vivo: 6, in vivo: 16) to treat cancers, 
rare diseases, cardiovascular and ophthalmic diseases are already 
approved by drug regulatory agencies from various countries [6, 7]: 

• 12 by the European Medicines Agency (EMA); 11 by the United 
States (U.S.) Food and Drug Administration (FDA); one (1) 
respectively by Canada Health and Russia Ministry of 
Healthcare; 
 

• Philippines Food and Drug Administration (FDA) and China 
National Medical Product Administration (NMPA) were the 
most advanced in this field approving three (3) CGT products to 
treat cancers before 2011; followed by one (1) by Korea Ministry 
of Food and Drug Safety (MFDS) in 2017 and two (2) by Japan 
Ministry of Health, Labour and Welfare (MHLW) in 2019   

 
The table below reflects the CGT products approved before 2010: 
 
Table 1 CGT products approved between 1998 and 2011 

Trade name 
(Descriptive name) 

Jurisdiction 
approved  Fields Indications Remarks 

Vitravene (Fomivirsen) USA 1998; EU 
1999 

Ophthalmic 
diseases  

Cytomegalovirus 
retinitis  

Withdrawn 
from market 

Gendicine (recombinant 
human p53 adenoviral 
particle) 

China 2003 Cancer Head and neck cancer   

Oncorine (recombinant 
human adenovirus type 
5 injection) 

China 2005 Cancer  Nasopharyngeal 
carcinoma  

Rexin-G (Mx-dnG1) Philippines 
2007 Cancer  

Soft tissue sarcoma, 
osteosarcoma and 
pancreatic cancer 

 

Neovasculgen 
(Cambiogenplasmid) Russia 2011 Cardiovascular 

diseases  
Atherosclerotic 
peripheral arterial  

Key Difference – Ex Vivo vs In 
Vivo Gene Therapy 

The key difference between ex vivo 
and In vivo gene therapy is 
that therapeutic genes are 
transferred to in vitro cell cultures 
and reintroduced into a patient in 
ex vivo gene therapy, while genes 
are delivered directly to patient’s 
tissues or cells without culturing 
the cells in vitro in in vivo gene 
therapy. 
Source: Difference Between Ex Vivo 
and In Vivo Gene Therapy 
(https://www.differencebetween.co
m/difference-between-ex-vivo-and-
vs-in-vivo-gene-therapy/ 
 

https://www.differencebetween.com/difference-between-in-vitro-and-vs-in-vivo/
https://www.differencebetween.com/difference-between-ex-vivo-and-vs-in-vivo-gene-therapy/
https://www.differencebetween.com/difference-between-ex-vivo-and-vs-in-vivo-gene-therapy/
https://www.differencebetween.com/difference-between-ex-vivo-and-vs-in-vivo-gene-therapy/
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Trade name 
(Descriptive name) 

Jurisdiction 
approved  Fields Indications Remarks 

disease, including 
critical limb ischemia 

 
Since then, there has been a steady increase yearly in the number of CGT clinical trials around the 
world with three (3) one-off treatments being granted licenses for marketing by EMA and FDA over a 
period of five (5) years between 2012 to 2016: 
 
Table 2 One-off CGT products approved between 2012 and 2016 

Trade name 
(Descriptive name) 

Jurisdiction 
approved  Fields  Indications Remarks 

Glybera (Alipogene 
tiparvovec)  EU 2012 

 
Rare diseases  

Familial lipoprotein lipase 
deficiency and pancreatitis 
attacks 

Withdrawn 
from market 

Zalmoxis 
(Nalotimagene 
Carmaleucel) 

EU 2016 Immune 
systems  

Prevention of complications in 
hematopoietic stem cell 
transplantation 

 

Strimvelis 
(Autologous CD34+ 
cells transduced to 
express human 
adenosine 
deaminase (ADA)) 

EU 2016 

 
 
Rare diseases  

Severe combined 
immunodeficiency due to 
adenosine deaminase 
deficiency (ADA-SCID), where 
bone-marrow transplants are 
unavailable. 

 

 
After 2016, CGT entered a new development phase with four (4) of one-off treatments being approved 
and officially authorized by regulatory agencies within three (3) years up to August 2019. This included 
the following first CGT product to be approved in Korea (2017): 
 
Table 3 CGT products approved between 2017 and 2019 

Trade name  
(Descriptive name) 

Jurisdiction 
approved in Fields Indications 

Kymriah (Tisagenlecleucel) 
USA 2017; EU 
2018; Japan 

2019 

 
Cancer  

Relapsed B-cell acute lym-
phoblastic leukemia in patients 
up to 25 years of age 

Luxturna (Voretigene 
neparvovec-rzyl)  

USA 2017; EU 
2018 

Ophthalmic 
diseases 

Biallelic RPE65 mutation-
associated retinal dystrophy 

Invossa (TissueGene-C) Korea 2017 Osteoarthritis General disease-moderate knee 
osteoarthritis  

Zynteglo (autologous CD34+ cells 
encoding the βA-T87Q-globin 
gene)  

EU 2019 
 
Rare diseases 

Patients 12 years and older with 
transfusion-dependent β-
thalassemia  
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Annex 2 Cumulative Product Launches by disease group, 2020-2030    

Indication 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 

All indications 8.4 11.9 15.9 21.2 26.4 31.1 35.7 39.5 42.8 45.4 47.3 

Hematological cancer 3.6 5.0 7.0 9.6 12.5 15.1 17.5 19.5 21.2 22.4 23.4 

Solid tumor cancer 0 0 0.1 0.3 0.4 0.6 0.8 1.0 1.1 1.2 1.3 

Cardiovascular 0 0.2 0.3 0.4 0.5 0.6 0.6 0.7 0.7 0.8 0.8 

Hematology 0.9 1.4 2.0 2.6 3.2 3.7 4.2 4.5 4.9 5.2 5.4 

Immunological 0 0 0 0.1 0.1 0.2 0.3 0.4 0.4 0.5 0.5 

Infectious disease 0 0 0 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 

Metabolic 0 0.1 0.2 0.5 0.8 1.1 1.5 1.9 2.2 2.4 2.6 

Musculoskeletal 0.2 0.3 0.3 0.6 0.8 1 1.2 1.3 1.4 1.5 1.6 

Neurological 0.9 1.5 1.9 2.1 2.3 2.4 2.6 2.8 3 3.2 3.3 

Ophthalmological 2.5 2.9 3.4 4.0 4.6 5.1 5.5 5.8 6 6.2 6.3 

Other 0.3 0.5 0.7 0.9 1.1 1.2 1.4 1.5 1.7 1.8 1.9 

 

 

 

 

 

 

 

 

 

 

 

 




