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Abstract

Background Thailand has expressed interest in joining the Comprehensive and Progressive Agreement for Trans-
Pacific Partnership (CPTPP), a twelve-country plurilateral trade agreement whose original incarnation included the
United States of America (USA). When the USA withdrew from this agreement, key intellectual property clauses

relevant to pharmaceuticals were suspended. These could be reinstated should the CPTPP Parties decide to do so.

Methods This study uses two scenarios to cost the impact the CPTPP would have had on Thailand’s 2020 hepatitis C
treatment regime if Thailand joined the CPTPP and suspended clauses were reinstated.

Results Joining the CPTPP could have increased the cost more than tenfold if suspended CPTPP clauses were
reinstated and Thailand was not willing or able to issue compulsory licenses. Based on the 2020 budget, the price for
this possible scenario could have reduced hepatitis C treatment coverage by 90%.

Conclusions Acceding to trade agreements such as the CPTPP that require increasing intellectual property
protection, could compromise Thailand's hepatitis C program and other national treatment programs reliant on
affordable generic medicines. The CPTPP could also prevent Thailand from relying on its own pharmaceutical
capabilities to manufacture medicines needed to sustain its treatment programs.
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Introduction and background
Thailand has repeatedly expressed interest in joining the
Comprehensive and Progressive Agreement for Trans-
Pacific Partnership (CPTPP) [1], a plurilateral trade
agreement between Australia, Brunei Darussalam, Can-
ada, Chile, Japan, Malaysia, Mexico, Peru, New Zealand,
Singapore, Vietnam and the United Kingdom (UK). This
research aims to measure the potential impact that acces-
sion to this agreement could have had on access to med-
icines in Thailand in 2020, specifically the impact of its
suspended intellectual property (IP) provisions on access
to direct acting antivirals (DAA) used to treat hepatitis C.
As a Member of the World Trade Organization
(WTO), Thailand must comply with its Agreement on
Trade-Related Aspects of Intellectual Property Rights
(TRIPS) and provide minimum standards of IP protec-
tion, including making patents available for least 20 years
from the time the application is filed, for pharmaceuti-
cal products or processes that meet standard criteria for
patentability, novelty, inventive step and industrial appli-
cability [2]. While these provisions impose obligations to
make patents available for pharmaceuticals, TRIPS also
contains “flexibilities” or provisions that can be used by

Table 1 Suspended TRIPS-plus IP articles of the CPTPP
Suspended article Explanation
Article 18.37 (Patentable Patents to be made available for at least

Subject Matter) one of: new uses of a known product,
(i) paragraph 2: all of this new methods of using a known prod-
paragraph; uct or new processes of using a known
(ii) paragraph 4: the last product. Patents must be available for
sentence; inventions derived from plants.

Article 18.46 (Patent Term
Adjustment for Unreasonable
Granting Authority
Delays): all of this Article in-
cluding footnotes 36 through
39;
Article 18.48 (Patent Term Adjust a pharmaceutical patent’s term
Adjustment for Unreasonable of protection to compensate the patent
Curtailment): all of owner for unreasonable curtailment of
this Article including foot- the effective term of a patent as a result
notes 45 through 48; of the marketing approval process for a
pharmaceutical product.

A period of at least 5 years during which
a regulator cannot provide marketing
approval for a generic version that relies
on the original clinical trial data submit-
ted to the regulatory agency to prove
safety and efficacy of a new medicine.
At least eight years of effective market
protection for biologics, provided via

at least 8 years of data exclusivity or

at least 5 years of data exclusivity and
other measures to ‘deliver a comparable
outcome in the market'

Adjust, upon request, a patent’s term of
protection to compensate the patent
owner if there are unreasonable delays
in a patent office’s issuance of a patent.

Article 18.50 (Protection of
Undisclosed Test or Other
Data): all of this

Article including footnotes
50 through 57;

Article 1851 (Biologics):
all of this Article including
footnotes 58 through 60;

Adapted from Comprehensive and Progressive Agreement for Trans-Pacific
Partnership text. See https://www.dfat.gov.au/sites/default/files/tpp-11-treaty-
text.pdf
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Member States to mitigate the impact of patents, such as
excessively high medicine prices, in the interests of public
health.

Together with Ecuador, Thailand has made the most
frequent use of compulsory licencing of any country [3].
Compulsory licenses are an important example of TRIPS
flexibilities [4]. A compulsory licence is an authorisa-
tion granted by a government that allows the govern-
ment or a third party to produce a patented product or
to use a patented process without the consent of the pat-
ent holder [4]. The patent holder must be paid adequate
remuneration that takes into account the economic value
of the authorisation [5]. In 2006 to 2008, Thailand issued
a total of seven government public non-commercial use
compulsory licences for HIV, cardiovascular and cancer
medicines [6-8].

While many other countries have signed bilateral and/
or regional trade agreements that commit them to IP
protections that go beyond those required by TRIPS, or
that limit their use of TRIPS flexibilities, Thailand has not
yet done so. However, this situation could change if Thai-
land joins the CPTPP.

Thailand and the Comprehensive and Progressive
Agreement for Trans-Pacific Partnership

The Trans-Pacific Partnership Agreement (TPP), the
precursor to the CPTPP, was signed in February 2016,
and had not entered into force when President Donald
Trump withdrew the United States (US) in January 2017
[9]. The TPP included an IP chapter with multiple pro-
visions expected to have a negative impact on access to
medicines [10]. After the US withdrawal, several TRIPS-
plus IP provisions were suspended but could be reintro-
duced if the member countries agree to end suspension
of one or more of these provisions [11]. The suspended
provisions are explained in Table 1.

The remaining 11 countries negotiated and signed a
new trade agreement called the CPTPP in March 2018,
which incorporates most of the provisions of the TPP
[12]. In July 2023, the UK signed an Accession Protocol
to join the agreement after two years of accession nego-
tiations with the existing parties [12] — the same pro-
cess that would be followed by Thailand if it formally
requested accession and the other parties agreed to admit
it.

Membership in the CPTPP is seen by many in the Thai
government as a demonstration of international rele-
vance and a conduit to joining future trade agreements
as well as an opportunity to boost exports, attract for-
eign direct investment, and create jobs [13]. Critics of the
CPTPP have decried the potential impact of the CPTPP
on access to medicines due its TRIPS-plus provisions
that exceed the minimum standards for IP protection and
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enforcement required by the TRIPS Agreement, although
most of these provisions have been suspended [14, 15].

If some or all of the suspended clauses are reinstated
in the future all member countries would need to ensure
their domestic legislation is compliant. Most of the
higher-income countries in the CPTPP already have pro-
visions in their patent law that reflect these suspended
clauses. The impact of these currently suspended pro-
visions would therefore be felt most keenly in lower-
income countries which are already the least able to
provide affordable access to medicines for their popula-
tions [16].

It is important to note, however, that the CPTPP IP
chapter does not place additional restrictions on com-
pulsory licensing. Article 18.6 of the TPP, retained in the
CPTPP, reaffirms each party’s right to take measures to
protect public health and to use TRIPS flexibilities [17].
The final text of the data exclusivity provision of the TPP
included an exception (Article 18.50 paragraph 3, which
also applies to Article 18.51 for biologics) for measures to
protect public health in accordance with the Declaration
on TRIPS and Public Health [18]. This provision means
CPTPP signatories should be able to incorporate excep-
tions from data exclusivity for compulsory licensing in
their domestic laws without breaching the CPTPP even if
the data exclusivity provisions are reinstated.

While the CPTPP IP chapter does not create additional
obstacles to compulsory licensing, it is possible that its
investment chapter may. IP rights are recognised as cov-
ered investments in Article 9.1 of the Investment Chap-
ter, and investors may use the CPTPP’s investor-state
dispute settlement (ISDS) mechanism to initiate arbitra-
tion in an international tribunal when they believe their
investor rights under the agreement have been breached
[19]. Article 9.8 paragraph 5 provides an exception to the
expropriation provisions for compulsory licenses that
are compliant with the CPTPP IP chapter and the TRIPS
Agreement, but it is possible that this (as yet untested)
exception may not be sufficiently robust, or that an ISDS

Table 2 WHO hepatitis C treatment guidelines for adults 2018
Hepatitis C positive patients Treatment combination Treatment

duration
Patients > 18 years without Glecaprevir/Pibrentasvir 8 weeks*
cirrhosis Sofosbuvir/Daclatasvir 12 weeks
Sofosbuvir/Velpatasvir 12 weeks
Patients > 18 years with com-  Glecaprevir/Pibrentasvir 12 weeks*
pensated cirrhosis Sofosbuvir/Daclatasvir 24 weeks
Sofosbuvir/Daclatasvir 12 weeks**
Sofosbuvir/Velpatasvir 12 weeks

* Persons with hepatitis C genotype 3 infection who have received interferon
and/or ribavirin in the past should be treated for 16 weeks

** May be considered in countries where genotype distribution is known and
genotype 3 prevalence is <5%

Adapted from the WHO hepatitis C treatment guidelines 2018
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case over compulsory licensing could be initiated using
the investment chapter’s provisions for ‘fair and equitable
treatment’ (Article 9.6) [19]. Scholars have raised con-
cerns about the robustness of several exceptions in the
Investment Chapter, including the exception in Annex
9-B paragraph 3(b) which excludes ‘non-discriminatory
regulatory actions...that are designed and applied to pro-
tect legitimate public welfare objectives, such as public
health, safety and the environment... from claims regard-
ing indirect expropriation, ‘except in rare circumstances’
[14, 20].

Provisions in other CPTPP chapters have implica-
tions for various aspects of pharmaceutical policy [21],
however these are beyond the scope of the current
paper, which focuses on the impact of the CPTPP’s IP
provisions.

Thailand’s national hepatitis C program was chosen to
examine the potential impact of the CPTPP on access to
medicines, should Thailand choose to become a mem-
ber, for several reasons. Hepatitis C remains a significant
health burden in Thailand. To address this issue requires
considerable scale up of testing and treatment. Thailand
has been providing free hepatitis C treatment in the gov-
ernment health care system since 2018 and has the indus-
trial capacity to manufacture generic DAAs used to treat
hepatitis C making treatment more affordable and sus-
tainable. It was therefore important to examine whether
increased IP protections introduced as a result of mem-
bership in the CPTPP, could hamper the local manufac-
ture or importation of generic DAAs.

Hepatitis C treatment and Thailand’s 2020 hepatitis C
treatment regime
In the past decade, the introduction of DAAs has revo-
lutionized hepatitis C treatment, demonstrating high
efficacy and good tolerability. Previous treatment for
hepatitis C had consisted of injectable pegylated inter-
feron alpha and oral ribavirin. This treatment was less
efficacious than the DAAs and took up to a year [22]
compared with 8-24 weeks with the use of DAAs (see
Table 2). Side effects in some people were severe and
commonly resulted in default from treatment [23].

The hepatitis C virus (HCV) has six genotypes named
1 to 6. The World Health Organization (WHO) recom-
mends therapy with pan-genotypic DAAs (i.e., those that
can be used for all genotypes) for persons over the age of
12 years [24]. DAAs can cure 90% or more of people with
HCYV infection and treatment duration is short (usually
8 to 24 weeks), depending on the absence or presence of
cirrhosis [24]. WHO treatment guidelines for adults are
detailed in Table 2.

Sofosbuvir (SOF), a DAA produced by Gilead Sciences
(hereafter, Gilead) and marketed as Sovaldi, was first
launched in 2014 at a price that made it unaffordable to
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most people even in high-income countries. A 12-week
combination treatment with a sofosbuvir-based regimen
ranged from US$84,000 to $94,000 or approximately
US$1000 per pill [25]. In its first year on the market,
Sovaldi generated $US10.3 billion in sales for Gilead
and came close to being the highest revenue producing
medicine in the world [26]. In contrast, a study from 2014
estimated the manufacturing cost of a 12-week course of
sofosbuvir to be US$68-US$136 [27].

Approximately 760,000—790,000 people in Thailand are
HCYV seropositive and about half are living with chronic
infection [28, 29]. Although genotype 1 is the most prev-
alent in the western world [30], genotype 3 is most com-
mon in Thailand at 46.1%, followed by genotypes 1, 6 and
2 at 32.5%, 20.9%, and 0.5%, respectively [31]. Due to cost
and resource constraints, DAAs were not available for
several years to all people living with HCV in Thailand
and treatment was limited to a small number of people
with chronic HCV due to stringent eligibility criteria
[32], with some older peg-interferon and ribavirin-based
therapies being used [33]. Treatment regimens were not
pan-genotypic and therefore required genotype testing
which adds to the treatment costs. These regimens are
detailed in Table 3.

Thailand’s 2020 hepatitis C treatment regime included
SOF and SOF/ledipasvir (LDV) sourced from the Indian
generic company, Mylan. Ribavirin and peg-interferon
were sourced from Merck Sharp & Dohme and Roche
respectively [33]. Many patent applications have been
filed for DAAs in Thailand. All patent applications are
pending and many patents for DAAs, including SOF,
have been opposed by patient groups and NGOs on the
grounds that they lack novelty and an inventive step [34].
The details of the DAA patent applications in Thailand
are listed in Supplementary File 1.
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Table 3 Thai government reimbursement scheme for hepatitis
Ctreatment regimens in 2020

Hepatitis C genotype Treatment regime Length of
treatment
3 SOF +Peg-IFN + RBV 12 weeks
combination therapy
1,2,4, and 6 without liver cirrhosis ~ SOF + LDV combina- 12 weeks
tion therapy
1,2, 4, and 6 with liver cirrhosis SOF +LDV+RBV com- 12 weeks

bination therapy

Adapted from Sirinawasatien A, Techasirioangkun T. Sofosbuvir-based
regimens in the treatment of patients with chronic hepatitis C virus infection:
Real-world efficacy in Thailand. PLoS One. 2020 Feb 27;15 [2]:e0229517
SOF=Sofosbuvir, LDV=Ledipasvir, RBV=Ribavirin,
interferon

Peg-IFN=Pegylated

Aim

This study aims to estimate the impact the CPTPP would
have had on Thailand’s 2020 hepatitis C program if it had
joined the CPTPP and the suspended clauses had been
reinstated. Impact is measured as the cost of the treat-
ment program and the number of people able to access
treatment.

Methods

Scenario development

Two scenarios were designed to explore the potential
impact of joining the CPTPP on Thailand’s hepatitis C
treatment program:

» Scenario 1 (baseline): This scenario involves
Thailand’s patent law in 2020, the 2020 hepatitis C
treatment regime and no issuance of compulsory
licenses for hepatitis C medicines. In this scenario,
Thailand does not join the CPTPP and the suspended
clauses are not reinstated.

Table 4 Scenarios for costing DAA in hepatitis C treatment program

Scenario 1 - Baseline — 2020 treatment regime

Scenario 2- Thailand joins CPTPP (suspended clauses are reinstated)

Regime - SOF/LDV for genotype 1,2,4,6

- SOF for genotype 3

- Genotype test

- Generic DAA regimes used in Thailand in 2020;

- Uses Mylan generic price for Thailand in 2020;

- Treatment for genotypes 1,2,4,6 use the DAA regime
of SOF/LDV;

- Treatment of people with HCV-3 is with SOF and Pe-

Assumptions

gylated interferon and Ribavirin combination therapy.

Only the SOF (DAA) component of this is costed;

- Thailand does not join the CPTPP and the suspend-
ed clauses are not reinstated;

- No compulsory licences are issued.

+ SOF/LDV for genotype 1,2,4,6
- SOF for genotype 3
- Genotype test

- Assumes patents are granted for all filed secondary patent applications
as CPTPP allows for secondary patenting. (Patents to be made available
for at least one of: new uses of a known product, new methods of using
a known product or new processes of using a known product);

- Patent terms may be extended due to CPTPP patent term extensions;
- Data exclusivity and patent linkage may further delay marketing ap-
proval and/or market entry for generics;

- Treatment for genotypes 1,2,4,6 use the DAA regime of SOF/LDV,

- Treatment of people with HCV-3 is with SOF and Pegylated interferon
and Ribavirin combination therapy. Only the SOF (DAA) component of
this regime is costed;

- No compulsory licences are issued.

SOF=Sofosbuvir, LDV=Ledipasvir

If Thailand chooses to make patents available for new uses only, then this scenario would not be valid as the only indication for the DAAs included in this scenario
is for the treatment of hepatitis C at this time. The scenario is valid if Thailand chooses to make patents available for new methods of using a known product and or
new processes of using a known product as that would result in secondary patents being granted for the DAAs in this scenario
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+ Scenario 2: In this scenario, Thailand joins the
CPTPP, suspended clauses are reinstated, and
the 2020 hepatitis C treatment regime is used.
No compulsory licenses are issued for hepatitis C
medicines.

The study focuses on the hepatitis C program in 2020 for
several reasons. Thailand expressed interest in joining the
CPTPP at that time (and since) and was providing free
hepatitis C treatment in the government health care sys-
tem using DAAs and some older peg-interferon and rib-
avirin-based therapies due to resource constraints. The
treatment program in that year provided an appropriate
baseline scenario against which to measure the potential
impact of the CPTPP suspended provisions. In addition,
the National Health Security Office (NHSO) was able to
provide price and treatment data for the complete 2020
year. Data for the hepatitis C treatment program in later
years were not available at the time of writing.

To finalise Scenario 2 and its assumptions, it was neces-
sary to determine if the CPTPP and its suspended clauses
would require legislative change in Thailand, should
they be reinstated. Relevant Thai IP laws and policies
were examined for compliance with patent linkage® and
CPTPP suspended IP clauses. See Table 1 for an explana-
tion of the clauses.

To establish whether patents would be granted for the
DAAs used in the 2020 treatment regime under Scenario
2, the Medspal®> website was searched for patents, pat-
ent applications and patent applicants for SOF and SOF/
LDV. The cost of the DAAs?® in the Thai hepatitis C pro-
gram was then calculated for the two scenarios given the
prices outlined in the data collection. See Table 4 for the
scenarios and their related assumptions.

The scenarios above do not include hepatitis C treat-
ment for people with liver cirrhosis as the regime dif-
fered from the standard regime and the cost data for that
regime was not available. It is expected that excluding
this small group of people would not affect the overall
results significantly.

! This is a conditional relationship between the granting of marketing
approval for a generic medicine and the patent status of the originator medi-
cine.

2 MedsPaL is a medicines patent and licences database administered by the
Medicines Patent Pool. It provides information on the patent and licensing
status of selected HIV, hepatitis C, tuberculosis and other patented essential
medicines in low- and middle-income countries.

3 The costs of ribavirin and pegylated interferon were not included in the
calculations. This decision was made because they are old, superseded
medicines whose patents have expired in the vast majority of the world. The
price of ribavirin and pegylated interferon would have been a constant for
Scenarios 1 and 2 and therefore would not have changed the results in terms
of how the cost of these Scenarios compare to one another.
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Data collection

The number of people treated with DAAs for hepati-
tis C in Thailand in 2020 was sourced from the Thai
NHSO and was a constant for Scenarios 1 and 2. The
price data for Scenario 1 was sourced from NHSO. Thai-
land was accessing SOF for $US293 and SOF/LDV for
$US349 per course per person from Mylan. Price data
for Scenario 2 and genotype testing prices were obtained
from the Health Intervention and Technology Assess-
ment Program (HITAP) study by Rattanavipapong et
al.: “Revisiting policy on chronic HCV treatment under
the Thai Universal Health Coverage: An economic
evaluation and budget impact analysis”* [35]. Accord-
ing to Rattanavipapong et al., Gilead offered Thailand a
price of $US4,028.00 per course per person of SOF and
$US5,323.00 per course per person of SOF/LDV in 2020.

Data analysis

For each scenario people were divided into those treated
with SOF/LDV for genotype 1,2,4,6 and those treated
with SOF for genotype 3. For each scenario, the total
cost of DAAs in the hepatitis C treatment was calcu-
lated by multiplying the cost of the relevant DAA regime
(including the genotype test) per person by the number
of people being treated for the year 2020. The total cost
of each scenario was then calculated and compared. The
number of people able to be treated based on the cost of
the DAAs in Scenario 2 and the budget of Scenario 1 was
determined by calculating the average per person cost of
treatment in Scenario 2 and then dividing the total cost of
Scenario 1 by this average to estimate the number of peo-
ple able to be treated. The reduction in treatment cover-
age was calculated by assuming the treatment coverage in
Scenario 1 (baseline) to be 100%. The number of people
able to be treated in Scenario 2 was then calculated as a
percentage (n%) of the number of people treated in Sce-
nario 1 or conversely as the percentage drop in treatment
coverage (100%-n%).

Results

Scenario 1 is the baseline policy option available to Thai-
land and does not require legislative change. Scenario 2
would require legislative change as outlined in Table 5.
Joining the CPTPP would allow for patents to be made
available for at least one of: new uses of a known prod-
uct, new methods of using a known product or new pro-
cesses of using a known product (see the assumptions
in Table 4). Scenario 2 assumes patents are available for
new methods and or new processes of using a known
product and therefore the pending new methods patent

* Some prices in this study were in Thai baht - these were converted into
USD at 31.28 baht per USD - the average exchange rate for US$/Thai baht
for 2020.
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Table 5 CPTPP suspended clauses and corresponding legal changes required in Thailand

CPTPP suspended clauses and existing patent linkage clause

Corresponding laws and regulations that would require reform

Article 18.37: Patentable Subject Matter
Suspend Paragraph 2 and Paragraph 4, second sentence

Article 18.46: Patent Term Adjustment for Unreasonable Granting Authority
Delays

Article 18:48: Patent Term Adjustment for Unreasonable Curtailment
Article 18.50: Protection of Undisclosed Test or Other Data

Article 18.51: Biologics

Article 18.53: Patent Linkage

Thai Patent Act Sect. 9. The following inventions are not protected
under this Act:

[4] methods of diagnosis, treatment or cure of human and
animal diseases;
Thai Patent Act Part Ill Rights Conferred by the Patent 35 [13]. An
invention patent shall have a term of twenty years from the date
of filing of the application in the country.
Thai Trade Secret Act B.E.2558

Thai Trade Secret Act B.E 2558
Thai Drug Act (No. 6) B.E. 2562 and its Regulation on marketing
approval process

Adapted from Comprehensive and Progressive Agreement for Trans-Pacific Partnership text and Thai legal text. See https://www.dfat.gov.au/sites/default/files/

tpp-11-treaty-text.pdf

Table 6 Cost of Direct Acting Antivirals in hepatitis C treatment in each scenario in US$

Costof DAA Number Total cost of DAA
regime/test  of people regime/genotyp-
per person treated ing for number
(USS) of people treated

Scenario 1

SOF/LDV for genotype 1,2,4,6 349 1993 695,557

SOF for genotype 3 293 1372 401,996

Genotyping 1614 3365 543111

Pharmaceutical company producing medication Mylan

Total cost of DAA in hepatitis C treatment 1,640,664

Scenario 2

SOF/LDV for genotype 1,2,4,6 5323 1993 10,608,739

SOF for genotype 3 4028 1372 5526416

Genotyping 1614 3365 543111

Pharmaceutical company producing medication Gilead

Total cost of DAA in hepatitis C treatment 16,678,266

Average cost per person for Scenario 2

Number of people able to be treated given the cost of the regimes in scenario 2 and the budget

of scenario 1.
% treatment coverage due to the cost of scenario 2

Drop in treatment coverage given the cost of the regimes in Scenario 2 and the budget of Sce-

nario 1

16,678,266/3365=54956.39
1,640,644/4,956.39=331 people

331/3365=10% coverage of Scenario 1
90%

SOF=Sofosbuvir, LDV =Ledipasvir

applications for SOF and SOF/LDV by Gilead could be
granted. Thailand would then be compelled to pay the
prices set by Gilead, the patent holder of these DAAs.

The full cost of each scenario is detailed in Table 6.

In Scenario 1 (the Baseline Scenario), Thailand was
accessing SOF for $US293 and SOF/LDV for $US349
per course which was far cheaper than the $US4,028.00
per course of SOF and $US5,323.00 per course of SOF/
LDV that Gilead offered Thailand in 2020. The total cost
of Scenario 2 (Thailand joins CPTPP and suspended
clauses are reinstated) is $US16,678,266 and is the more
expensive scenario and more than ten times the total cost
of the Scenario 1 (baseline DAA treatment program) at
$US1,640,664. Within the 2020 budget, the cost of Sce-
nario 2 would have reduced the number of people able to

access treatment from 3,365 to 331, a drop in treatment
coverage of 90%.

Discussion

The cost of Scenario 2 demonstrates the potential impli-
cations for the cost of DAAs if Thailand had joined the
CPTPP in or prior to 2020 and the suspended clauses had
been reinstated at this time. The implications of this cost
increase are multiple. Thailand would have had to choose
whether to reduce the number of people being treated for
hepatitis C or spend more than ten times the 2020 bud-
get to treat the same number of people. Delaying hepa-
titis C treatment can lead to cirrhosis, end-stage liver
disease, hepatocellular carcinoma and liver-related death
[36] and adds to the suffering of people living with hepa-
titis C. The risk of developing cirrhosis for those with
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untreated chronic hepatitis C infection is between 15 and
30% within 20 years after infection [28]. Treatment for
cirrhosis and hepatocellular carcinoma, another conse-
quence of hepatitis C infection, is costly and complex and
can include surgery and even liver transplantation [29].
Delaying DAA treatment could, therefore, add significant
costs to Thailand’s universal health coverage program.
Studies across various geographic regions including Thai-
land, have found early treatment for hepatitis C with low
cost generic DAAs to be a cost-effective treatment and
prevention strategy [30-33]. Additionally, a previous
study that measured the impact of a TRIPS-plus trade
agreement on the price of ARV and DAAs, found that
data exclusivity and patent term extension clauses would
lead to higher costs to the government [32].

CPTPP and secondary patenting

The CPTPP has a number of suspended clauses that
could have negative implications for the cost of DAAs,
however, the most immediate impact would be due to
suspended Article 18.37 (as outlined in Table 1) which
allows for secondary patenting. When referring to med-
icines, a secondary patent is a patent on an aspect of a
medicine other than the original active drug ingredient,
such as a chemical variant, a new formulation or a new
method of administration [34]. It can have the effect of
extending the effective patent life of a medicine. One
study found secondary patenting to extend the patent life
of a medicine by six to seven years [37]. Another study
found that secondary patents could extend patent life by
12 years beyond the patent expiration for the medicine’s
base compounds and 39 years after the first patents on
the medicine [34].

Thailand’s Patent Act allows for pre-grant opposition
which offers third parties an opportunity to oppose the
grant of a patent within 90 days of the patent applica-
tion [38]. To successfully prevent a patent from being
granted, they must demonstrate that the application does
not meet patentability requirements. TPP Article 18.37, if
reinstated in the CPTPP, would facilitate the granting of
secondary DAA patents currently pending and opposed
by patient groups. See Supplementary File 2 for a list of
primary and secondary patent applications for SOF, LDV
and VEL in Thailand. The list of secondary patent appli-
cations includes, but is not limited to, ‘sofosbuvir crys-
talline forms and preparation processes’ and ‘sofosbuvir
processes and intermediates. Grounds for opposition
would be narrowed if patentability standards were low-
ered to allow patents for new uses of a known product,
new methods of using a known product or new pro-
cesses of using a known product. The availability of new
use patents allows for additional patents to be granted
for a medicine if it is found to be useful in the treatment
of a different condition. New method patents allow for
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the patenting of reformulations of an existing patented
medicine, for example, new dosing and new methods
of administration. If Thailand chose to implement the
‘new uses’ instead of the ‘new methods’ option it may not
impact on the patent status of DAAs, however, it is very
likely to have a negative impact on access to other generic
medicines.

CPTPP and patent term extensions

Suspended Articles 18.46 and 18.48 allow for patent term
extensions due to unreasonable delays in a patent office’s
issuance of a patent or delays in the marketing approval
process. If CPTPP membership required Thailand to
incorporate these articles into their IP laws and policies,
it could lengthen patent terms and delay the availability
of affordable generic medicines. Although the impact of
these clauses was not directly measured by this study, it
is likely that patent term extensions could add to DAA
treatment costs at a later stage. Studies of the impact of
patent term extensions have found that they can main-
tain high treatment costs over time [39-41].

CPTPP and threshold for inventiveness

The CPTPP text also includes a footnote to Article 18.37
paragraph 1 which establishes a lower threshold for
inventiveness than is required by TRIPS:

30 For the purposes of this Section, a Party may
deem the terms ‘inventive step’ and ‘capable of
industrial application’ to be synonymous with the
terms ‘non-obvious’ and ‘useful, respectively. In
determinations regarding inventive step, or non-
obviousness, each Party shall consider whether the
claimed invention would have been obvious to a per-
son skilled, or having ordinary skill in the art, having
regard to prior art. (CPTPP Chap. 18, Footnote 30)

This provision, particularly the reference to a person
“having ordinary skill in the art” (which is TRIPS-plus)
can result in the granting of poor-quality patents [42].
Although the Thai Patent Act (No.3) B.E. 2542 includes a
similarly low inventiveness threshold, Thailand currently
has the policy space to lift the threshold. Membership of
the CPTPP would remove this element of discretion, cre-
ating a binding obligation to retain the low inventiveness
threshold. This retention could result in patents being
granted that would otherwise be rejected, such as the
patent applications that are currently pending for DAAs
(see Supplementary file 2). The outcome of this footnote
to Article 18.37 is reflected in Scenario 2.

CPTPP and patent linkage
Not all the TPP’s TRIPS-plus provisions were suspended
in the CPTPP. For example, the CPTPP retained TPP
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Article 18.53 which provides for patent linkage. The
CPTPP allows for two different approaches to patent
linkage. The first, described in Art. 18.53 para 1, requires
a system to alert the rights holder when a third party is
seeking to market a product covered by a patent, and
the provision of a judicial or administrative process for
resolving disputes. The second alternative (Art 18.53 para
2) requires direct coordination between the marketing
approval authority and the patent office, and an auto-
matic stay on marketing approval where a patent may be
infringed. The two options allow Thailand some flexibil-
ity in implementing patent linkage in a way that mitigates
its impact on the market entry of generics. However, a
health impact assessment found that implementing pat-
ent linkage could negatively affect the domestic pharma-
ceutical industry in Thailand by slowing the market entry
of locally produced generic medicines. This change would
increase Thailand’s reliance on more expensive imported
medicines [43]. If Thailand joins the CPTPP, this impact
could occur regardless of whether the suspended TRIPS-
plus provisions are reinstated.

CPTPP and voluntary licensing

Some commentators argue that potential patent barriers,
like those created by membership of TRIPS-plus agree-
ments such as the CPTPP, can be addressed by intro-
ducing remedial policies like voluntary licencing [44].
A voluntary licence is an authorisation given by a pat-
ent holder to a generic company, allowing it to produce
a generic version of a patented pharmaceutical product
[45]. Voluntary licences have been lauded as a practical
way to overcome the barriers that patents pose such as
high prices and can substantially improve access to HCV
treatment in countries included in such agreements by
improving the affordability and supply of generic prod-
ucts [46]. They have, however, been criticised for their
lack of transparency and restrictive conditions that can
undermine access to medicines [45]. When a patent is
granted, a country’s ability to access an affordable generic
can be contingent on the terms and conditions of the
voluntary licence in play [47]. It is therefore fitting to
explore the DAA voluntary licence landscape as it applies
to Thailand to determine whether voluntary licencing
can overcome the patent barriers that membership of the
CPTPP may impose.

The United Nations-backed Medicines Patent Pool
(MPP) works to facilitate voluntary licenses for priority
medicines and pool IP to encourage generic manufac-
ture and the development of new medicine formulations
[48]. It has signed agreements with three patent holders
for three hepatitis C DAAs; daclatasvir ((DAC)- Bristol
Myers Squibb (BMS)) glecaprevir/pibrentasvir ((G/P)-
AbbVie) and ravidasvir ((RAV)- Pharco)) [49]. These
licences are detailed in Supplementary File 1. All three
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DAA MPP licences exclude Thailand and many other
middle-income countries which account for the major-
ity of the global burden of hepatitis C infection. The BMS
and the AbbVie MPP Agreements allow countries not
included in the licence to be supplied by MPP licensees
provided no patent is being infringed. However, as there
are no Thai DAA patents, Thailand is unencumbered in
seeking the best generic price on the global market which
may or may not include those from the MPP licensees.
Scenario 1 demonstrates that voluntary licensees do not
necessarily provide the least expensive generic option.

Thailand was also excluded from Gilead’s 2014 volun-
tary licence that licenced the manufacture of SOF directly
to 11 generic manufacturers in India [50]. It was only
after Malaysia made use of TRIPS flexibilities and issued
a compulsory licence for SOF that Gilead extended its
bilateral licence in August 2017 to include Thailand and
several other high burden middle-income countries [45].
The compulsory licence allowed Malaysia to import a
generic at a cheaper price than the generic companies
included in the voluntary licence offered [51].

Although Gilead’s bilateral voluntary licence appears
broad and far-reaching it only allows for eleven Indian,
one Pakistani and two Egyptian generic companies to
produce and sell SOF [52]. Thailand has an established
pharmaceutical manufacturing industry with the capac-
ity to manufacture a range of pharmaceuticals including
DAAs. The Government Pharmaceutical Organization
(GPO) is a wholly government-owned enterprise that
has long supplied the majority of antiretrovirals for the
national HIV treatment program [53]. Limiting the
bilateral licence to include only Indian generic compa-
nies would have prohibited Thailand from using its own
production capacity which produces medicines that are
less expensive and less reliant on global supply chains.
The aforementioned bilateral licence created a pseudo-
monopoly for Indian companies included in the licence
and empowered them to charge non-competitive prices
especially if only one of the companies decided to register
their product in a country, as was the case with Thailand.
It is unclear and somewhat perplexing as to why Thai-
land paid $US349 for a course of SOF/LDV treatment
and $US293 for a course of SOF despite the bilateral
agreement in place and the absence of patents on DAAs.
This price was significantly more than the lowest priced
generic SOF available globally in 2020 at $US60 and
$US150 for a course of pan-genotypic SOF/VEL [47]. The
rationale for this procurement choice warrants further
explanation but is beyond the scope of this study.

Currently, as there are no patents granted for DAAs
in Thailand, it is not locked into paying high prices for
patented DAAs nor is it confined to the terms of Gilead’s
bilateral licence. It was also using a superseded regime
(pegylated interferon and ribavirin) that is no longer
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recommended by WHO, has a longer treatment duration,
is less efficacious and is associated with significant side
effects. Membership of the CPTPP could limit Thailand’s
options to access affordable generics compared to the
prices it was paying due to the existing imperfect DAA
voluntary licences.

Thailand’s current DAA regime

Treatment with a generic pan-genotypic regime is rec-
ommended by WHO and was an option for Thailand
in 2020. Exercising this option would have negated the
expense and complication of genotype testing. It is the
least expensive, most effective treatment option with
the fewest side effects available to Thailand. Thailand
has provided this option since January 2021 using sofos-
buvir and velpatasvir (SOF/VEL) generics from Mylan,
although access was reported to be complicated by eli-
gibility criteria, requirements for pre-treatment diag-
nostic tests, and the need for specialist administration
of HCV treatment [54]. The GPO obtained marketing
approval for its generic SOF/VEL in October 2022 which
has allowed for local production and supply [54]. Thai-
land has now adopted a pan-genotypic treatment regime
ensuring great self-sufficiency and cost-effectiveness,
however the ability to continue to produce this prod-
uct could be impacted if a patent is granted for SOF/
VEL. Patents for SOF/VEL have been filed by Gilead and
opposed by patient groups.

Future options for the Thai Hepatitis C treatment program
If Thailand joined the CPTPP, it could be locked into pay-
ing high prices for patented DAAs and or restrict Thai-
land to buying from Indian generic companies included
in bilateral pharmaceutical voluntary licences due to
compliance with the CPTPP IP chapter and suspended
clauses. This arrangement would compromise its pur-
chasing power and restrict Thailand from producing its
own DAAs, which it has the industrial capacity to do.
Joining the CPTPP would not restrict Thailand’s ability
to issue a compulsory licence to access cheaper generics
and so this remains a viable option, however it is possible
that Thailand could face ISDS disputes over compulsory
licenses brought using the ISDS mechanism provided for
in the Investment Chapter of the CPTPP. Although no
ISDS cases have been brought or threatened on this basis,
foreign investors have used ISDS to challenge a country’s
IPR legal system. For example, ISDS clauses were used by
Philip Morris to challenge Australia’s tobacco plain pack-
aging laws and by Eli Lilly to challenge a Canadian pat-
ent ruling. According to Prabhash Ranjan, “the possibility
of pharmaceutical companies challenging the issuance of
CL before ISDS tribunals is real, not conjectural” [55].
Compulsory licensing is often an onerous and time-
consuming process and comes with its own challenges.
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Thailand faced enormous backlash from the USA and
the pharmaceutical company Abbott Laboratories when
it issued seven compulsory licences in the past. Follow-
ing the licences, the USA placed Thailand on the United
States Trade Representative (USTR) Priority Watch List
under Special 301° of the Omnibus Trade and Competi-
tiveness Act of 1988. It also threatened to rescind the
trade privileges granted to Thailand under the Gener-
alised System of Preferences [56]. Abbott refused to reg-
ister any new medicines in Thailand and withdrew any
medicines it had awaiting registration [57]. These past
actions may make Thailand hesitant to pursue compul-
sory licenses for DAAs should it become necessary to do
s0.

Limitations

The Scenarios did not calculate the full cost of treatment,
only the cost of the DAA component. The 2020 Thai
treatment regime for genotype 3, the most common HCV
genotype in Thailand, required treatment with DAAs and
pegylated interferon and ribavirin on the basis of cost.
However, this treatment is no longer recommended by
the WHO and has been superseded by pan-genotypic
DAA. Therefore, as the treatment costs of Scenarios 1
and 2 calculated the DAA component only and did not
include the pegylated interferon and ribavirin, these costs
are likely to be underestimated in comparison to the
costs of a pan-genotypic treatment regime.

In contrast to retrospective studies, prospective stud-
ies of the impact of trade agreements tend to find larger
negative effects of stronger IP provisions on prices and
costs of medicines [58]. As this is a prospective analysis,
it is possible that assumptions made in this study overes-
timate the likely impact of the CPTPP.

In addition, this cross-sectional study measured only
the most immediate impacts of the CPTPP if Thailand
joined and the suspended clauses were reinstated. Some
of the suspended CPTPP TRIPS-plus provisions and
the patent linkage provision could be expected to have
more cumulative effects over time and their impact on
the price of medicines would not be realised for years to
come [59]. Further research is needed to better under-
stand the impact of patent linkage, patent term exten-
sions and data exclusivity.

It is possible that Thailand will join the CPTPP, and
the suspended clauses are not reinstated in their original
form. This scenario was not costed in the study due to the

> The USTR Special 301 Report is an annual review of the global state of
IP protection and enforcement relevant to US interests. As a consequence
of being placed on the Priority Watch Lists, the US government can elimi-
nate tariff preferences unilaterally granted, such as the Generalized System
of Preferences (GSP). They can also initiate dispute settlement proceedings
at the WTO or through other existing trade agreements.
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difficulty of estimating the potential impacts of patent
linkage provisions.

The results of this study are limited to the impact on
DAAs only and findings are not necessarily generalisable
to other medicines. Additionally, this study only analy-
ses the impact of the IP provisions and not the full set of
trade rules in the CPTPP.

Conclusion

This study adds to the scant literature that has quanti-
fied the potential impact of a TRIPS-plus trade agree-
ment on access to DAAs, a class of medicines that has
been fraught with patent barriers and high prices. If
Thailand had joined the CPTPP in or prior to 2020 and
its suspended TRIPS-plus clauses had been reinstated,
the cost of the 2020 DAA treatment program could have
increased more than ten times over. A cheaper option
for Thailand than its 2020 treatment regime, and one it
has since adopted, is to use a locally produced generic
pan-genotypic regime. This is currently a viable option
because no DAA has been granted a patent to date. How-
ever, the ability of Thailand to produce this pan-geno-
typic generic DAA would have been compromised had it
signed the CPTPP. Thailand is at a critical juncture with
regard to CPTPP membership. It needs to consider the
broader implications of joining the CPTPP including
the potential impact on the price of medicines if the sus-
pended IP clauses are reinstated. Failing to heed the risks
that TRIPS-plus agreements pose could threaten not
only the sustainability and expansion of its hepatitis C
program but also other national treatment programs reli-
ant on affordable generic medicines. Signing trade agree-
ments that contain TRIPS-plus measures could threaten
its ability to draw on its own pharmaceutical capabili-
ties to manufacture the medicines needed to sustain its
treatment programs. The potential impact of the loss of
manufacturing autonomy needs to be taken into account
when governments make decisions about trade agree-
ments. This study provides a warning to countries about
the potential consequences of ignoring IP provisions in
trade agreements.

Abbreviations

ARV Antiretroviral (medication)

BMS Bristol-Myers Squibb

CPTPP Comprehensive and Progressive Agreement for Trans-Pacific
Partnership

DAA Direct acting antiviral (medication)

DAC Daclatasvir

G/P Glecaprevir/pibrentasvir

GPO Government Pharmaceutical Organization

HCV Hepatitis C virus

1P Intellectual property

ISDS Investor-state dispute settlement

LDV Ledipasvir

NHSO National Health Security Office (NHSO

Peg-IFN  Pegylated interferon
RAV Ravidasvir

Page 10 of 12

RBV Ribavirin

SOF Sofosbuvir

TPP Trans-Pacific Partnership Agreement

TRIPS Agreement on Trade-Related Aspects of Intellectual Property
Rights

UK United Kingdom

USA United States of America

VEL Velpatasvir

WHO World Health Organization

WTO World Trade Organization

Supplementary Information
The online version contains supplementary material available at https://doi.
0rg/10.1186/512992-024-01053-9.

[ Supplementary Material 1 ]

Acknowledgements
The authors would like to acknowledge and thank the National Health
Security Office in Thailand for sharing their hepatitis C treatment data.

Author contributions

BT designed the study with DG and JL. BT, CK and CA collected the data. BT
analysed and interpreted the data. BT and DG drafted the article. All authors
critically revised the article and approved the final version for submission.

Funding
Brigitte Tenni is the recipient of a Research Training Program scholarship from
La Trobe University. There was no funding for this study.

Data availability
All data generated or analysed during this study are included in this published
article and its supplementary information files.

Declarations

Ethics approval and consent to participate

Ethical approval was obtained from the La Trobe University Human Research
Ethics Committee (Ethics reference number HEC 21216) and the National
Research Council of Thailand (no reference number provided).

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 2 November 2023 / Accepted: 23 May 2024
Published online: 13 June 2024

References

1. Theparat C. Another 3 months of studies, followed by CPTPP deci-
sion. The Bangkok Post [Internet]. 2021 6 Feb 2021 [cited 2024 11th
March 2024]; https://www.bangkokpost.com/business/2063435/
another-3-months-of-studies-followed-by-cptpp-decision.

2. Agreement on Trade-related Aspects of Intellectual Property Rights. Sec-
tion 5: patents Article 27 Patentable Subject Matter, Annex 1 C (Apr. 15, 1994).

3. Vawda YA. Compulsory licenses and Government Use: challenges and
opportunities. Access to Medicines and Vaccines: Springer, Cham;; 2022. pp.
73-104.

4. World Trade Organization. TRIPS and Health: frequently asked questions.
Compulsory licensing of pharmaceuticals and TRIPS: WTO. 2021 [cited 2024
16/2/2024]. https://www.wio.org/english/tratop_e/trips_e/public_health_
fag_e.htm.


https://doi.org/10.1186/s12992-024-01053-9
https://doi.org/10.1186/s12992-024-01053-9
https://www.bangkokpost.com/business/2063435/another-3-months-of-studies-followed-by-cptpp-decision
https://www.bangkokpost.com/business/2063435/another-3-months-of-studies-followed-by-cptpp-decision
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

Tenni et al. Globalization and Health

20.

21

22.

23.

24.

25.

26.

(2024) 20:46

World Trade Organization. Fact Sheet- TRIPS and pharmaceutical patents
September 2003 [15th Feb 2021]. https.//www.wto.org/english/tratop_e/
trips_e/tripsfactsheet_pharma_e.pdf.

Kuanpoth J. Compulsory licences: law and practice in Thailand. Compuls
Licensing: Practical Experiences Ways Forw. 2015:61-77.

The Ministry of Public Health, The National Health Security Office. Facts

and evidences on the 10 burning issues related to the Government Use of
patents on three patented essential drugs in Thailand. Document to Support
Strengthening of Social Wisdom on the Issue of Drug Patent; February 2007.
The Ministry of Public Health, The National Health Security Office. The 10
burning questions on the Government Use of Patents on the four anti-cancer
drugs in Thailand. February 2008.

Australian Government Department of Foreign Affairs and Trade. Trans-
Pacific Partnership (TPP) outcomes and background documents [cited 2023
21/8/2023]. https://www.dfat.gov.au/trade/agreements/not-yet-in-force/
tpp/2016-tpp-outcomes-and-background-documents.

Gleeson D, Lexchin J, Lopert R, Kilic B. The Trans Pacific Partnership Agree-
ment, intellectual property and medicines: Differential outcomes for devel-
oped and developing countries. Glob Soc Policy. 2018;18(1):7-27. https.//doi.
org/10.1177/1468018117734153.

Australian Government Department of Foreign Affairs and Trade. Compre-
hensive and Progressive Agreement for Trans-Pacific Partnership (CPTPP)
2023 [cited 2023 21/8/2023]. https.//www.dfat.gov.au/trade/agreements/
in-force/cptpp/comprehensive-and-progressive-agreement-for-trans-pacific-
partnership#:~:text=0n%2031%20March%202023%2C%20CPTPP,UK%20
10%20j0in%20the%20CPTPP.

Australian Government Department of Foreign Affairs and Trade.
Comprehensive and Progressive Agreement for Trans-Pacific Partner-

ship (CPTPP) About the Comprehensive and Progressive Agreement

for Trans-Pacific Partnership (CPTPP) 2021 [cited 2021 10th March

2021]. https//www.dfat.gov.au/trade/agreements/in-force/cptpp/
comprehensive-and-progressive-agreement-for-trans-pacific-partnership.
Sanglee T. Will Thailand ever join the CPTPP? The Diplomat. November 05,
2021.

Pusceddu P. Assessing access to medicines in preferential trade agreements:
from the Trans-Pacific Partnership to the Comprehensive and Progressive
Agreement for Trans-Pacific Partnership. lIC-International Rev Intellect Prop-
erty Competition Law. 2018;49(9):1048-79.

McNamara CL, Green L, Barlow P, Bellis MA. The CPTPP trade deal is a major
threat to public health and warrants a health impact assessment. BMJ.
2023;381.

Gleeson D, Lexchin J, Lopert R, Kilic B. The Trans Pacific Partnership Agree-
ment, intellectual property and medicines: Differential outcomes for devel-
oped and developing countries. Global Social Policy. 2018;18(1):7-27. https:/
doi.org/10.1177/1468018117734153.

Labonté R, Schram A, Ruckert A. The Trans-Pacific Partnership: is it everything
we feared for health? Int J Health Policy Manage. 2016;5(8):487.

WTO. The Doha declaration on the TRIPS agreement and Public Health.

2021 [cited 2023 13/9/203]. https://www.who.int/medicines/areas/policy/
doha_declaration/en/.

Baker BK. Trans-Pacific partnership provisions in intellectual property, trans-
parency, and investment chapters threaten access to medicines in the US
and elsewhere. PLoS Med. 2016;13(3):21001970.

Hailes O, Jones R, Menkes D, Freeman J, Monasterio E. Climate change,
human health and the CPTPP.N Z Med J. 2018;131(1471):7-12.

Gleeson D, Lexchin J, Labonte R, Townsend B, Gagnon MA, Kohler J, et al.
Analyzing the impact of trade and investment agreements on pharma-
ceutical policy: provisions, pathways and potential impacts. Global Health.
2019;15(Suppl 1):78. https://doi.org/10.1186/512992-019-0518-2.

Mathur P, Kottilil S, Wilson E. Use of Ribavirin for Hepatitis C treatment in the
modern direct-acting antiviral era. J Clin Translational Hepatol. 2018;6(4):431.
Lucaciu LA, Dumitrascu DL. Depression and suicide ideation in chronic
hepatitis C patients untreated and treated with interferon: prevalence, pre-
vention, and treatment. Annals Gastroenterology: Q Publication Hellenic Soc
Gastroenterol. 2015;28(4):440.

World Health Organization. Hepatitis C 24th June 2022 [cited 2022
11/8/2022]. https://www.who.int/news-room/fact-sheets/detail/hepatitis-c.
Senior M. Sovaldi makes blockbuster history, ignites drug pricing unrest. Nat
Biotechnol. 2014;32(6):501.

Pollack A. Sales of Sovaldi, new Gilead hepatitis C drug, soar to

$10.3 billion. New York Times [Internet]. 2015 [cited 2024 11th

March 2024]; https://www.nytimes.com/2015/02/04/business/

27.

28.

29.

30.

31.

32

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

47.

Page 11 of 12

sales-of-sovaldi-new-gilead-hepatitis-c-drug-soar-to-10-3-billion.
html#:~:text=3%2Dbillion.html-, Sales%200f%20Sovaldi%2C%20
New%_20Gilead%20Hepatitis,Drug%2C%2050ar%20t0%20%2410.3%20
Billion&text=Gilead%20Sciences%20s0ld%20%2410.3%20billion, first%20
year%200n%20the%20market.

Hill A, Khoo S, Fortunak J, Simmons B, Ford N. Minimum costs for producing
hepatitis C direct-acting antivirals for use in large-scale treatment access
programs in developing countries. Clin Infect Dis. 2014;58(7):928-36.

World Health Organization, Hepatitis C. 2021 [updated 27 July 2021; cited
2021 15/11/2021]. https://www.who.int/news-room/fact-sheets/detail/
hepatitis-c.

Pinter M, Trauner M, Peck-Radosavljevic M, Sieghart W. Cancer and liver
cirrhosis: implications on prognosis and management. ESMO Open.
2016;1(2):e000042. https://doi.org/10.1136/esmoopen-2016-000042.
Mukherjee S, Colby D, Ramautarsing R, Popping S, Sriplienchan S, Chin-
bunchomn T, et al. Expanding reimbursement of immediate treatment using
direct acting antivirals to reduce hepatitis C incidence among HIV positive
men who have sex with men in Bangkok, Thailand: a cost effectiveness
modelling study. J Virus Erad. 2021;7(2):100042. https://doi.org/10.1016/j.
jve.2021.100042.

Marquez LK, Chaillon A, Soe KP, Johnson DC, Zosso JM, Incerti A, et al. Cost
and cost-effectiveness of a real-world HCV treatment program among
HIV-infected individuals in Myanmar. BMJ Glob Health. 2021,6(2). https://doi.
0org/10.1136/bmjgh-2020-004181.

Chaves G, Gasper WB, Viera MF. Mercosur-EU free trade agreement: impact
analysis of TRIPS-plus measures proposed by the EU on public purchases and
domestic production of HIV and hepatitis C medicines in Brazil. Ministerio da
Satide, Brazil. 2017.

Gholamhoseini MT, Sharafi H, Borba HH, Alavian SM, Sabermahani A, Hajariza-
deh B. Economic evaluation of pan-genotypic generic direct-acting antiviral
regimens for treatment of chronic hepatitis Cin Iran: a cost-effectiveness
study. BMJ Open. 2022;12(6):e058757.10.1136/bmjopen-2021-058757.

Amin T, Kesselheim AS. Secondary patenting of branded pharmaceuticals: a
case study of how patents on two HIV drugs could be extended for decades.
Health Aff (Millwood). 2012;31(10):2286-94. https://doi.org/10.1377/
hlthaff.2012.0107.

Rattanavipapong W, Anothaisintawee T, Teerawattananon Y. Revisiting

policy on chronic HCV treatment under the Thai Universal Health Cover-
age: an economic evaluation and budget impact analysis. PLoS ONE.
2018;13(2):0193112. https://doi.org/10.1371/journal.pone.0193112.

Liang TJ, Rehermann B, Seeff LB, Hoofnagle JH. Pathogenesis, natu-

ral history, treatment, and prevention of hepatitis C. Ann Intern Med.
2000;132(4):296-305.

Kapczynski A, Park C, Sampat B. Polymorphs and prodrugs and salts (oh

my!): an empirical analysis of secondary Pharmaceutical patents. PLoS ONE.
2012;7(12):249470. https://doi.org/10.1371/journal pone.0049470.

Thailand Patent Act BE. 2522 (1979) As Amended by the Patent Act (No. 2) BE
2535 (1992) and the Patent Act (No. 3) B.E. 2542 (1999).

The Parliamentary Budget Office. Patent restoration and the cost of pharma-
ceuticals. Ottawa: Parliamentary Budget Office; 2018. 26 April 2018.

Di Matteo L, Grootendorst P. Federal Patent Extension, Provincial policies, and
drug expenditures, 1975-2000. Can Tax J. 2002;50(6):1913-48.

Harris T, Nicol D, Gruen N. Pharmaceutical Patents Review Report. Canberra;
2013.

Moir HV, Palombi L. Patents and Trademarks: empirical evidence
on'evergreening'from Australia. Available at SSRN 2365786. 2013.
Sakulbumrungsilp R, Kessomboon N, Udomaksorn K, Techakhunwut S, Kan-
chanaphiboon |, Vanichayakon T et al. Health Impact Assessment of policies
related to local pharmaceutical industry development towards technology
readiness and access to medicines. 2020.

Mermelstein S, Stevens H. TRIPS to where? A narrative review of the empirical
literature on intellectual property licensing models to promote global diffu-
sion of essential medicines. Pharmaceutics. 2021;14(1):48.

MSF Access Campaign. Voluntary licenses and access to medicines. October
2020.

Simmons B, Cooke GS, Miraldo M. Effect of voluntary licences for hepatitis C
medicines on access to treatment: a difference-in-differences analysis. Lancet
Global Health. 2019;7(9):e1189-96.

World Health Organization. Accelerating access to hepatitis C diagnostics and
treatment: overcoming barriers in low-and middle-income countries: global prog-
ress report 2020. 2021.


https://www.wto.org/english/tratop_e/trips_e/tripsfactsheet_pharma_e.pdf
https://www.wto.org/english/tratop_e/trips_e/tripsfactsheet_pharma_e.pdf
https://www.dfat.gov.au/trade/agreements/not-yet-in-force/tpp/2016-tpp-outcomes-and-background-documents
https://www.dfat.gov.au/trade/agreements/not-yet-in-force/tpp/2016-tpp-outcomes-and-background-documents
https://doi.org/10.1177/1468018117734153
https://doi.org/10.1177/1468018117734153
https://www.dfat.gov.au/trade/agreements/in-force/cptpp/comprehensive-and-progressive-agreement-for-trans-pacific-partnership#:~:text=On%2031%20March%202023%2C%20CPTPP,UK%20to%20join%20the%20CPTPP
https://www.dfat.gov.au/trade/agreements/in-force/cptpp/comprehensive-and-progressive-agreement-for-trans-pacific-partnership#:~:text=On%2031%20March%202023%2C%20CPTPP,UK%20to%20join%20the%20CPTPP
https://www.dfat.gov.au/trade/agreements/in-force/cptpp/comprehensive-and-progressive-agreement-for-trans-pacific-partnership#:~:text=On%2031%20March%202023%2C%20CPTPP,UK%20to%20join%20the%20CPTPP
https://www.dfat.gov.au/trade/agreements/in-force/cptpp/comprehensive-and-progressive-agreement-for-trans-pacific-partnership#:~:text=On%2031%20March%202023%2C%20CPTPP,UK%20to%20join%20the%20CPTPP
https://www.dfat.gov.au/trade/agreements/in-force/cptpp/comprehensive-and-progressive-agreement-for-trans-pacific-partnership
https://www.dfat.gov.au/trade/agreements/in-force/cptpp/comprehensive-and-progressive-agreement-for-trans-pacific-partnership
https://doi.org/10.1177/1468018117734153
https://doi.org/10.1177/1468018117734153
https://www.who.int/medicines/areas/policy/doha_declaration/en/
https://www.who.int/medicines/areas/policy/doha_declaration/en/
https://doi.org/10.1186/s12992-019-0518-2
https://www.who.int/news-room/fact-sheets/detail/hepatitis-c
https://www.nytimes.com/2015/02/04/business/sales-of-sovaldi-new-gilead-hepatitis-c-drug-soar-to-10-3-billion.html#:~:text=3%2Dbillion.html-,Sales%20of%20Sovaldi%2C%20New%20Gilead%20Hepatitis,Drug%2C%20Soar%20to%20%2410.3%20Billion&text=Gilead%20Sciences%20sold%20%2410.3%20billion,first%20year%20on%20the%20market
https://www.nytimes.com/2015/02/04/business/sales-of-sovaldi-new-gilead-hepatitis-c-drug-soar-to-10-3-billion.html#:~:text=3%2Dbillion.html-,Sales%20of%20Sovaldi%2C%20New%20Gilead%20Hepatitis,Drug%2C%20Soar%20to%20%2410.3%20Billion&text=Gilead%20Sciences%20sold%20%2410.3%20billion,first%20year%20on%20the%20market
https://www.nytimes.com/2015/02/04/business/sales-of-sovaldi-new-gilead-hepatitis-c-drug-soar-to-10-3-billion.html#:~:text=3%2Dbillion.html-,Sales%20of%20Sovaldi%2C%20New%20Gilead%20Hepatitis,Drug%2C%20Soar%20to%20%2410.3%20Billion&text=Gilead%20Sciences%20sold%20%2410.3%20billion,first%20year%20on%20the%20market
https://www.nytimes.com/2015/02/04/business/sales-of-sovaldi-new-gilead-hepatitis-c-drug-soar-to-10-3-billion.html#:~:text=3%2Dbillion.html-,Sales%20of%20Sovaldi%2C%20New%20Gilead%20Hepatitis,Drug%2C%20Soar%20to%20%2410.3%20Billion&text=Gilead%20Sciences%20sold%20%2410.3%20billion,first%20year%20on%20the%20market
https://www.nytimes.com/2015/02/04/business/sales-of-sovaldi-new-gilead-hepatitis-c-drug-soar-to-10-3-billion.html#:~:text=3%2Dbillion.html-,Sales%20of%20Sovaldi%2C%20New%20Gilead%20Hepatitis,Drug%2C%20Soar%20to%20%2410.3%20Billion&text=Gilead%20Sciences%20sold%20%2410.3%20billion,first%20year%20on%20the%20market
https://www.nytimes.com/2015/02/04/business/sales-of-sovaldi-new-gilead-hepatitis-c-drug-soar-to-10-3-billion.html#:~:text=3%2Dbillion.html-,Sales%20of%20Sovaldi%2C%20New%20Gilead%20Hepatitis,Drug%2C%20Soar%20to%20%2410.3%20Billion&text=Gilead%20Sciences%20sold%20%2410.3%20billion,first%20year%20on%20the%20market
https://www.who.int/news-room/fact-sheets/detail/hepatitis-c
https://www.who.int/news-room/fact-sheets/detail/hepatitis-c
https://doi.org/10.1136/esmoopen-2016-000042
https://doi.org/10.1016/j.jve.2021.100042
https://doi.org/10.1016/j.jve.2021.100042
https://doi.org/10.1136/bmjgh-2020-004181
https://doi.org/10.1136/bmjgh-2020-004181
https://doi.org/10.1377/hlthaff.2012.0107
https://doi.org/10.1377/hlthaff.2012.0107
https://doi.org/10.1371/journal.pone.0193112
https://doi.org/10.1371/journal.pone.0049470

Tenni et al. Globalization and Health

48.

49.

50.

52.

53.

54.

(2024) 20:46

Medicines Patent Pool. About Us [cited 2022 12/9/2022]. https://medicine-
spatentpool.org/who-we-are/about-us.

Medicines Patent Pool. Disease Areas [cited 2022 30/3/2022]. https://medi-
cinespatentpool.org/what-we-do/disease-areas#pills-VIRAL-HEPATITIS.

MSF Access Campaign. Access to Sofosbuvir, Ledipasvir and Velpatasvir
Analysis & Key Recomemendations on Gilead's Voluntary Licence March 2015
[cited 2022 30/3/2022]. https://msfaccess.org/sites/default/files/MSF_assets/
HepC/Docs/HEPC_Analystics_GileadHepCLicense_ENG_2015.pdf.

Code Blue. Minister Claims Imported Sofosbuvir Supply Enough For Malay-
sian Hepatitis C Patients 17 July 2020 [cited 2022 12th August 2022]. https://
codeblue.galencentre.org/2020/07/17/minister-claims-imported-sofosbuvir-
supply-enough-for-malaysian-hepatitis-c-patients/.

Gilead. Amended and Restated License Agreement. 2017. https://www.gil-
ead.com/-/media/files/pdfs/other/form-ar-hcv-license-agmt-gild-11202017.
pdf.

Siraprapasiri T, Ongwangdee S, Benjarattanaporn P, Peerapatanapokin

W, Sharma M. The impact of Thailand's public health response to the HIV
epidemic 1984-2015: understanding the ingredients of success. J Virus
Eradication. 2016,2:.7-14.

Make Medicines Affordable. TNP +demands that Thailand's Minister of
Health unlock Hepatitis C treatment 28 Feb 2022 [updated 2022; cited 2022
30/3/2022). https://makemedicinesaffordable.org/tnp-demands-that-thai-
lands-minister-of-health-unlock-hepatitis-c-treatmenty/.

55.

56.

57.

58.

59.

Page 12 of 12

Ranjan P. Compulsory licences and ISDS in Covid-19 times: relevance of

the new Indian investment treaty practice. J Intellect Property Law Pract.
2021;750-1. https://doi.org/10.1093/jiplp/jpab084. 16(1747 - 1532 (Print)).
Kuanpoth J. Compulsory licences: law and practice in Thailand. In: Hilty R,
Liu K, editors. Compulsory licensing MPI studies on Intellectual Property and
Competition Law. 22. Berlin, Heidelberg: Springer; 2015. pp. 61-77.

Glaser M, Murphy AM. Patients versus patents: Thailand and the politics of
access to pharmaceutical products. J Third World Stud. 2010,27(1):215-34.
Islam MD, Kaplan WA, Trachtenberg D, Thrasher R, Gallagher KP, Wirtz VJ.
Impacts of intellectual property provisions in trade treaties on access to
medicine in low and middle income countries: a systematic review. Global-
ization Health. 2019;15(1):88. https://doi.org/10.1186/512992-019-0528-0.
Kapczynski A, Sampat BN, Shadlen K. Trade agreements, patents, and drug
prices: continuing the debate. Yale Law Econ Res Paper. 2017(572).https://doi.
0rg/10.2139/ssrn.2933574.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://medicinespatentpool.org/who-we-are/about-us
https://medicinespatentpool.org/who-we-are/about-us
https://medicinespatentpool.org/what-we-do/disease-areas#pills-VIRAL-HEPATITIS
https://medicinespatentpool.org/what-we-do/disease-areas#pills-VIRAL-HEPATITIS
https://msfaccess.org/sites/default/files/MSF_assets/HepC/Docs/HEPC_Analystics_GileadHepCLicense_ENG_2015.pdf
https://msfaccess.org/sites/default/files/MSF_assets/HepC/Docs/HEPC_Analystics_GileadHepCLicense_ENG_2015.pdf
https://codeblue.galencentre.org/2020/07/17/minister-claims-imported-sofosbuvir-supply-enough-for-malaysian-hepatitis-c-patients/
https://codeblue.galencentre.org/2020/07/17/minister-claims-imported-sofosbuvir-supply-enough-for-malaysian-hepatitis-c-patients/
https://codeblue.galencentre.org/2020/07/17/minister-claims-imported-sofosbuvir-supply-enough-for-malaysian-hepatitis-c-patients/
https://www.gilead.com/-/media/files/pdfs/other/form-ar-hcv-license-agmt-gild-11202017.pdf
https://www.gilead.com/-/media/files/pdfs/other/form-ar-hcv-license-agmt-gild-11202017.pdf
https://www.gilead.com/-/media/files/pdfs/other/form-ar-hcv-license-agmt-gild-11202017.pdf
https://makemedicinesaffordable.org/tnp-demands-that-thailands-minister-of-health-unlock-hepatitis-c-treatment/
https://makemedicinesaffordable.org/tnp-demands-that-thailands-minister-of-health-unlock-hepatitis-c-treatment/
https://doi.org/10.1093/jiplp/jpab084
https://doi.org/10.1186/s12992-019-0528-0
https://doi.org/10.2139/ssrn.2933574
https://doi.org/10.2139/ssrn.2933574

	﻿The potential impact of the comprehensive and progressive agreement for Trans-pacific partnership on Thailand’s hepatitis C treatment program
	﻿Abstract
	﻿Introduction and background
	﻿Thailand and the Comprehensive and Progressive Agreement for Trans-Pacific Partnership
	﻿Hepatitis C treatment and Thailand’s 2020 hepatitis C treatment regime

	﻿Aim
	﻿Methods
	﻿Scenario development
	﻿Data collection
	﻿Data analysis

	﻿Results
	﻿Discussion
	﻿CPTPP and secondary patenting
	﻿CPTPP and patent term extensions
	﻿CPTPP and threshold for inventiveness
	﻿CPTPP and patent linkage
	﻿CPTPP and voluntary licensing
	﻿Thailand’s current DAA regime
	﻿Future options for the Thai Hepatitis C treatment program
	﻿Limitations

	﻿Conclusion
	﻿References


