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Abstract

Background

Increasing access to clinically beneficial targeted cancer medicines is a challenge in every

country due to their high cost. We describe the interplay of innovative policies and programs

involving multiple stakeholders to facilitate access to these medicines in Thailand, as well

as the utilization of selected targeted therapies over time.

Methods

We selected two medicines on the 2013 Thai national list of essential medicines (NLEM)

[letrozole and imatinib] and three unlisted medicines for the same indications [trastuzumab,

nilotinib and dasatinib]. We created timelines of access policies and programs for these

products based on scientific and grey literature. Using IMS Health sales data, we described

the trajectories of sales volumes of the study medicines between January 2001 and Decem-

ber 2012. We compared estimated average numbers of patients treated before and after

the implementation of policies and programs for each product.

Results

Different stakeholders implemented multiple interventions to increase access to the study

medicines for different patient populations. During 2007–2009, the Thai Government creat-

ed a special NLEM category with different coverage requirements for payers and issued

compulsory licenses; payers negotiated prices with manufacturers and engaged in pooled

procurement; pharmaceutical companies expanded patient assistance programs and low-

ered prices in different ways. Compared to before the interventions, estimated numbers of

patients treated with each medicine increased significantly afterwards: for letrozole from

645 (95% CI 366–923) to 3683 (95% CI 2,748–4,618); for imatinib from 103 (95% CI 72–

174) to 350 (95% CI 307–398); and for trastuzumab from 68 (95% CI 45–118) to 412 (95%

CI 344–563).
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Conclusions

Government, payers, and manufacturers implemented multi-pronged approaches to facili-

tate access to targeted cancer therapies for the Thai population, which differed by medicine.

Routine monitoring is needed to assess clinical and economic impacts of these strategies in

the health system.

Introduction
Cancer constitutes a major disease burden especially in low- and middle-income countries
(LMICs), where most health systems are ill-prepared to meet the challenges of providing and
financing cancer care.[1,2,3] More than half of the 12.4 million new cases of cancer in 2008
and almost two-thirds of the annual 7.6 million deaths from cancer occurred in LMICs.[4,5]
By 2030, an estimated 27 million new cancer cases and 17 million cancer deaths will occur in
LMICs.[2] Cancer impacts the health and emotions of patients and families, and the costs of
cancer care can impoverish both families and health systems.

Cancer survival tends to be poorer in developing countries than developed ones. In devel-
oped countries, cancer treatment is a priority and well-functioning health care infrastructures
often facilitate earlier cancer detection, better access to treatment, and reduction of mortality.
[6] With limited resources for health, LMICs struggle to guarantee access for all members of
society to needed cancer treatments, especially innovative but expensive cancer medicines.[7,8]
Targeted cancer therapies which act on specific molecules involved in tumor growth and pro-
gression play a significant role in modern cancer care; new medicines are estimated to account
for 50–60 percent of the increase in cancer survival rates in high-income countries since 1975.
[9] Due to the high costs of these innovative medicines, many cancer patients, particularly in
LMICs, face substantial financial barriers to accessing promising treatments.

Many countries are striving toward universal health coverage (UHC), intending to ensure
that everyone has access to needed health services without incurring financial hardship.[10,11]
UHC proponents aim to overcome major inequalities in access to care, inadequate risk protec-
tion, poor affordability of health services, and high household out-of-pocket health expendi-
tures.[7] While countries may embark on different paths toward UHC,[12] all policy makers
face resource constraints and competing health priorities when making difficult decisions
about providing access to innovative cancer medicines for their populations. Governments fre-
quently use health technology assessment (HTA) to decide which cancer medicines to list as es-
sential medicines and to cover through insurance or by public subsidy systems. Pharmaceutical
companies may also facilitate access by lowering prices and providing free medicines to specific
patients. Evidence is needed on the effects of different strategies that facilitate access to innova-
tive cancer medicines in systems working toward UHC.

In Thailand, an upper-middle income country in South-East Asia, cancer is a leading cause
of death.[13,14] From 2003 to 2011, the mortality rate from cancer rose from 79 to 95 per
100,000 population.[13] Thailand implemented a comprehensive strategy toward universal
health coverage in 2002, after which all Thais were covered by health insurance guaranteeing
access to a comprehensive package of health services.[15] In 2013, the Civil Servant Medical
Benefit Scheme (CSMBS) for government employees covered 7.6 percent of the population,
[16] the Social Security Scheme (SSS) for private sector employees another 16.1 percent, and
the rest of the population (76.3 percent) was enrolled in the Universal Coverage (UC) Scheme,
[16] which covers everyone regardless of socioeconomic status. Member contributions, medical
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and pharmacy benefits, and reimbursement procedures differ between the three schemes.[17]
For members of the UC and SSS schemes, medicines listed on the National List of Essential
Medicines (NLEM) are covered under a capitated benefit when prescribed during ambulatory
care, or under case-based reimbursement when prescribed for and administered to inpatients.
UC and SSS members need to pay out of pocket for medicines not listed on the NLEM. For
CSMBS patients, providers receive fee-for-service payments; most NLEM and non-NLEM
medicines are free of charge for CSMBS members.

Since the health care reform in 2001,[18,19] several stakeholders have initiated policies and
programs to facilitate access to medicines. The Thai government implemented an evidence-
based process for selecting medicines for the NLEM, established a minimummedicines reim-
bursement list, exercised the World Trade Organization (WTO) Trade-Related Aspects of In-
tellectual Property Rights (TRIPs) provisions for several medicines,[20,21] and adopted HTA
for making decisions about whether new technologies should be added to the NLEM.[13]

In 1981, the Thai government issued its first NLEM.[22] The tenth version of the NLEM,
published in September, 2013,[23] lists 832 medicines considered essential for treating the
health problems of Thai people.[2] The list is the basis for medicines procurement by public
hospitals and constitutes the minimum reimbursement list for all major health insurance
schemes. Medicines are selected based on whether they meet health needs, as well as safety, effi-
cacy, quality, cost-effectiveness and national affordability criteria.[20] For innovative and high
cost medicines deemed important, the NLEM Committee also conducts HTAs to determine
their cost-effectiveness and budget impact to support NLEM decision making.[20,24] Current-
ly, the NLEM comprises five major categories of medicines based on indications, appropriate-
ness, and prescribing requirements: categories A-C comprise the medicines necessary to treat
common diseases at every level of hospital; category D contains medicines that may be life-sav-
ing for some patients[2] but require expert diagnosis before prescribing; and category E con-
tains specialized medicines that require pre-approval and patient laboratory monitoring. A
limited number of innovative cancer medicines have been included in the NLEM since 1981: of
26 targeted cancer therapies approved in Thailand, four are listed in the 2013 NLEM.[2,25] In
addition, the Thai government has also implemented compulsory licensing (CL) under TRIPs;
the Thai Ministry of Public Health granted CLs for four patented cancer drugs in January,
2008: letrozole for breast cancer, docetaxel for breast and lung cancers, erlotinib for lung can-
cer, and imatinib for chronic myelocytic leukemia (CML) and gastrointestinal stromal tumour
(GIST).[26,27] Compulsory licenses, when implemented, allow the government to produce or
import less expensive generic versions of the respective drugs without agreement of the patent
holder, However, before the implementation of CL for cancer drugs products, the government
allowed patent-owners to lower prices of the respective branded products, in lieu of issuing a
CL.

Other stakeholders have also implemented programs to increase access to innovative cancer
medicines. Through patient assistance programs, companies collaborate with non-government
organisations (NGOs) to provide free medicines to selected individual patients.[28] Govern-
ment suppliers pool purchasing of bulk volumes and negotiate special purchasing arrange-
ments with companies resulting in lower prices.

Thailand’s experiences may inform other countries on the path to UHC. However, no sys-
tematic assessment exists of the impacts of strategies implemented by different stakeholders in
Thailand to increase access to innovative cancer therapies. Thus, the objectives of the present
study were to: a) describe the policy and program approaches by different health system stake-
holders in Thailand to facilitate access to targeted cancer therapies; and b) analyze utilization
of selected targeted cancer treatments over time.

Policies to Facilitate Access to Cancer Therapies in Thailand
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Methods

Selection of targeted therapies
Ethical approval was granted by the IRB of Harvard Pilgrim Health Care Institute. Using IMS
Health data (described below) [9, 10], we identified all cancer treatments from three therapeu-
tic classes [antineoplastics, immunostimulating agents, and cytostatic hormones, as classified
by the European Pharmaceutical Research Association Anatomical Therapeutic Chemical
(ATC) system] on the market in Thailand in 2012 (n = 107 different molecules). Of 76 cancer
medicines launched before 2001, seven (9%) were targeted therapies, versus 19 (60%) of 31
launched during 2001–2012.

Four targeted therapies [two launched before 2001 (basiliximab and letrozole) and two
launched during 2001–2012 (imatinib and bevacizumab)] were listed in the 2013 NLEM.[2]
We selected two listed products: letrozole, which is indicated for breast cancer, the most com-
mon cancer in Thailand;[29] and imatinib, which is indicated for the treatment of Philadelphia
chromosome positive (CML-Ph+) chronic myelogenous leukemia and gastrointestinal stromal
tumors (GISTs). To illustrate policy differences, we also selected three targeted cancer therapies
used for the same indications but not listed in the NLEM: trastuzumab for breast cancer with
positive human epidermal growth factor receptor 2 (HER2+), and nilotinib and dasatinib for
treatment of CML and GISTs. [40–42]

Policy and program identification and analysis
We identified policies and programs intended to increase access to the study medicines in
Thailand in multiple ways. We searched electronic databases including PubMed[30] through
December 2013 for published articles on Thai policy changes related to cancer medicines. We
also searched for published policy documents on the websites of the Ministry of Public Health
and the three health insurance schemes (the National Health Security Office (NHSO) in charge
of the UC scheme,[31] the Social Welfare Office (SWO) in charge of the SSS,[32] and the
Comptroller General’s Department, Ministry of Finance (CGD) in charge of the CSMBS[33]).
In addition, we searched for relevant information on research institute websites, the Open Uni-
versity website, and the websites of the pharmaceutical companies. Search terms included:
(“policy” OR “intervention” OR “program” OR “patient access program” OR “patient assis-
tance program”) AND “access to medicines” AND (“targeted cancer therapies” OR “letrozole”
OR “trastuzumab”OR “imatinib” OR “nilotinib”OR “dasatinib”) AND “Thailand”. Relevant
policies and programs implemented during 2001–2012 were included.

We categorized policies and programs into three groups, according to the stakeholders who
initiated them: the central government, payers, and pharmaceutical companies. We verified
policy details in personal communications with selected stakeholders.

Analysis of medication use
We assessed the utilization of targeted cancer therapies using quarterly IMS Health sales data
from 2001 to 2012.[34] IMS Health data originate from pharmaceutical companies’ sales re-
ports and surveys of purchases by 200 of the 1100 public and private hospitals in Thailand; the
data are projected to represent total national sales. More than 85% of cancer drugs’ sales occur
in the public sector. [35] Information on medicines dispensed in public and private hospitals
under special programs initiated by pharmaceutical companies or non-governmental organiza-
tions is included in the estimates. The database contains generic drug names, product names,
pack sizes, and volumes sold in standard units. A standard unit is defined by IMS Health as the
smallest unit of a dosage form, that is, one tablet or capsule for oral products and one vial for
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injections. To account for population changes, we used semi-annual population estimates from
the National Statistical Office as the denominator in our analyses.[36] We depict semiannual
time series of the number of standard units sold per 100,000 people, assuming that increasing
sales volumes represent increasing access to the medicines.

We estimated the number of patients treated in a given half-year period as the total number
of courses of each targeted therapy sold divided by standard adult dose for a specific indication.
To do so, we transformed standard units into total amount of drug (in milligrams) sold and di-
vided drug amount by recommended standard doses for each indication. We used recom-
mended doses based on local clinical practice guidelines. For letrozole and imatinib, we applied
recommended doses from the 2013 NLEM [23] and obtained recommended doses for non-
NLEMmedicines (dasatinib nilotinib and trastuzumab) from local clinical practice guidelines.
[37,38,39] Dosage assumptions are listed in Table 1: letrozole 2.5 mg per day for metastatic
breast cancer in postmenopausal patients with positive hormone receptor; trastuzumab loading
dose 4 mg/kg and maintenance dose 2 mg/kg every week, assuming a standard adult women
body weight of 57 kilogram,[40] for treatment of HER2+ metastatic breast cancer patients;
imatinib 400 mg, dasatinib 100 mg and nilotinib 800 mg per day for CML-Ph+ and GISTs.
[41,42] We also assumed that patients received all treatments as detailed in the guidelines and
that all medicines were used as indicated. Using a paired Mann-Whitney U Test, we compared
median estimated numbers of patients treated across the half-year periods before to those after
the sets of policies were implemented for each targeted therapy. We calculated confidence in-
tervals around estimated median numbers of patients treated.

Results
Published literature [20,26,28,43] documented four policies intended to improve access to the
study medicines; threes additional policies were described in local documents. Policies are sum-
marized in Table 2. The government, insurance payers and pharmaceutical companies had
each initiated several policies and programs, creating a complex and changing policy environ-
ment around targeted cancer therapies. Fig. 1 presents chronological timelines of the sequence
of policy approaches over time for each medicine. Below we describe the policy and utilization
changes for each selected medicine.

Letrozole (NLEM listed)
Policy and program approaches. Government-initiated access policies: To facilitate ac-

cess to letrozole, in 2004 the government included letrozole in NLEM category D (“medicines
that are used for specific indications[2] and require specialist physician diagnosis and monitor-
ing”) for postmenopausal women with hormone-receptor-positive breast cancer.[44] Due to its

Table 1. Standard treatment of targeted cancer therapy.

Targeted cancer therapy Daily dose (mg) Treatment duration Total amount per case per quarter (mg)

Letrozole 2.5 Once daily 227.5

Trastuzumab Loading dose: 8 mg/kg Once 2,964*

Maintainance dose: 4 mg/kg Every week

Imatinib 400 Once daily 36,400

Nilotinib 800 Once daily 72,800

Dasatinib 100 Once daily 9,100

* Calculation based on a standard adult women body weight of 57 kilogram

doi:10.1371/journal.pone.0119945.t001
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high cost (approximately US$2555 per year in 2012, about 25 times the fixed capitation rate of
hospitals for SSS and UC patients[45]), letrozole was moved from NLEM category D to sub-
category E2 (“High-cost medicines: E2 access program”) that was first created in the 2008
NLEM.[46,47] The E2 access program was established for very high cost medicines considered
to be an economic burden to both society and patients[33] and for which appropriate prescrib-
ing is limited to strictly defined clinical situations. To ensure access and appropriate use, the E2
access program requires that insurers provide medicines in the NLEM E2 category free of
charge to patients who meet prior authorization requirements and for whom the products are
prescribed by qualified physicians. Different from other NLEM category drugs, insurance
schemes were given time to implement the E2 access program so that they could allocate re-
sources to cover the medicines. NHSO implemented the E2 policy for letrozole in January
2009; the SWO implemented it in June 2012.

Because of ongoing concerns about the cost of letrozole, which limited patients’ access to
the medicine, the Thai government considered exercising its WTO TRIPs flexibilities to issue a
CL for letrozole.[25,48,49,50] In September 2007, the Government granted a series of CLs to
allow the import of generic equivalents of four patented cancer medicines (i.e., imatinib, letro-
zole, docetaxel and erlotinib) into Thailand. However, beginning mid-October, 2007, the Pub-
lic Health Minister decided to negotiate prices with patent-holding pharmaceutical companies
to encourage them to expand access to their cancer drugs, possibly in lieu of a CL.[25,32] After
several rounds of negotiations, the Thai government finally implemented a CL for letrozole in
January 2008. Since no generic letrozole was available in the Thai market at the time, the gov-
ernment imported generic letrozole from India in July 2008.[25]

Payer-initiated access policies: 1) The National Health Security Office: Although letrozole
had been listed on NLEM since 2004, due to its high cost, limited numbers of UC patients re-
ceived the drug. Both NHSO and hospitals could not afford the expenditures. The implementa-
tion of a CL in September 2007 and the E2 access program in March 2008 were intended to
facilitate access. NHSO took nine months to prepare their system and became the first payer to
implement the E2 access program in January 2009.[46] All postmenopausal women with hor-
mone-receptor-positive metastatic breast cancer enrolled in UC began to receive letrozole free
of charge. For stock management and to ensure continuous supply to hospitals, NHSO worked
with the Government Pharmaceutical Organization (GPO)[51] to procure generic letrozole for
use by UC patients. GPO procures generic products from India under its aggregate medicines
procurement plan and supplies each hospital according to demand under its Vendor Managed

Table 2. Summary of policies.

Initiators Policies

Government

� National List of Essential Medicines (NLEM)

� E2 access program implementation

� Compulsory licenses (CL)

Payers

National Health Security Office (NHSO)

� E2 access program implementation

� Pooled purchasing (price negotiation)

� Medicine reimbursement policies

Social Welfare Office (SWO)
� E2 access program implementation

� Special marketing arrangements (price negotiation)

Comptroller General’s Department (CGD) � E2 access program implementation

Pharmaceutical companies
� Patient assistance programs

� Special marketing arrangements (price negotiation)

doi:10.1371/journal.pone.0119945.t002
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Fig 1. Chronology of government, payer, andmanufacturer policies facilitating patient access to five targeted cancer therapies.

doi:10.1371/journal.pone.0119945.g001
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Inventory (VMI) system.[46,52] 2) Social Welfare Office: Discrepancies in medical benefits be-
tween patients under UC and SSS were identified after the NHSO implemented the E2 access
program.[46] SWO patients needed to pay for target medicines because the SWO had not yet
implemented the program for SSS enrollees. After a long period of preparation, the SWO im-
plemented the E2 access program in June 2012.[53] 3) Comptroller General’s Department,
Ministry of Finance (CDG): No special access policy or program was initiated for CSMBS en-
rollees because letrozole was already covered under their fee-for-service health and
pharmacy benefits.

Utilization over time. Fig. 2(A) shows the utilization of branded and generic letrozole
over time. Based on the standard dosage of letrozole (Table 1), during the observation period,
the median estimated number of patients treated with either branded or generic letrozole in-
creased from 645 (95% CI 366–923) in the half-year periods before to 3683 (95% CI 2748–
4618) in those after the 2009 implementation of the access policies.

Between 2001 and 2008, only branded letrozole existed in the market and its use increased
steadily and substantially, from 160 to 2232 patients treated. After implementation of CL and
the E2 access program, sales per half-year per 100,000 persons of originator-brand letrozole re-
mained initially stable. Sales of two generic letrozole products (Letrozole and Trozet) that en-
tered the market in 2009 following implementation of CL rose quickly to about 200 and 50
standard units sold/100,000 persons, respectively. However, a shortage of generic letrozole im-
ported from India in the second half of 2010 prompted the NHSO to procure letrozole from
the originator company Novartis to guarantee availability at hospitals, accounting for the sud-
den 2010 peak in originator-brand letrozole (Femara) sales of about 1500 units/
100,000 persons.

Trastuzumab (Non-NLEM)
Policy and program approaches. Trastuzumab was approved for the treatment of meta-

static HER2+ breast cancer in Thailand in September 2000.[3] However, as of May 2014, tras-
tuzumab had not been listed on the NLEM.[2,33] Only patients covered by the CSMBS had
access the medicine free of charge; SSS and UC enrollees needed to pay out of pocket for trastu-
zumab treatment. The manufacturer submitted an application for NLEM listing in 2010 and
the NLEM committee is waiting for HTA results from the Health Economics Working Group
and a price proposed by the Price Negotiation for NLEM Selection Working Group.[20]

Pharmaceutical company initiated special marketing arrangements: To facilitate access to
trastuzumab, Roche Co. Ltd began to offer in January 2010 a program (“Buy 3 and get 1 free”)
that decreased treatment costs for self-paying patients while waiting for NLEM committee de-
cisions.[54]

Utilization over time. Fig. 2(B) shows the growth in sales of trastuzumab over time. The
sales of trastuzumab increased slightly between 2001 and 2007, and started to steeply increase
in 2006. After implementation of the company-initiated patient assistance program in 2010,
trastuzumab sales may have increased somewhat more steeply starting in 2011. Assuming that
trastuzumab was used only for metastatic breast cancer (the only CSMBS-reimbursed indica-
tion for this drug) and using standard doses for this indication (Table 1), the median estimated
number of patients treated per half year during 2001–2009 was 136 (95% CI 90–238); and 824
(95% CI 688–1,126) between 2010 and 2013.

Policies to Facilitate Access to Cancer Therapies in Thailand

PLOS ONE | DOI:10.1371/journal.pone.0119945 March 23, 2015 8 / 17



Imatinib (NLEM listed)
Policy and program approaches. Imatinib was the first tyrosine kinase inhibitor approved

for the treatment of CML in 2002 and for GISTs in 2003. Government authorities, payers and
the manufacturer have introduced policies and programs to facilitate access to imatinib.

Fig 2. Sales of selected targeted cancer therapies over time.

doi:10.1371/journal.pone.0119945.g002
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Government initiated access policies: The Thai government-issued CLs in September 2007
for four cancer drugs included imatinib. However, Novartis, the manufacturer of imatinib,
made a last minute offer to the Thai government to provide the medicine free to all patients
under the UC scheme in January 2008, provided that no CL would be issued.[50]

Similar to letrozole, imatinib was listed in March 2008 in the E2 program under the NLEM
for patients with CML-Ph+ and GISTs.[46] However, payment and distribution of imatinib for
UC-covered patients remained under GIPAP (described below).

Payer initiated access policies: Since February 2008, selected CML patients covered by the
UC scheme received imatinib free of charge under the Glivec International Patient Assistance
Program (GIPAP). Some patients covered under the SSS received imatinib for half the original
price, following price negotiations between the company and selected hospitals that engaged in
negotiations. The different payers then implemented the imatinib E2 access program at differ-
ent times, the NHSO in January 2009 and the SWO in June 2012. While approaches differed by
scheme, they involved agreements with the manufacturer Novartis described below.

Pharmaceutical company initiated access programs: GIPAP had been set up in Thailand
since January 2003 by Novartis Co Ltd. to facilitate access to and distribution of imatinib di-
rectly to CML patients though registered hospitals. The program aimed to fill the gaps in access
for eligible patients who could not afford the costly treatment.[55] Under the program, patients
must be diagnosed by a GIPAP-qualified physician. Physicians submit an application on behalf
of each patient. The physician is required to be involved in all stages of treatment, including di-
agnosis, prescription, and follow-up. Patient applications are assessed by the Max Foundation,
a US-based non-profit patient organization specialized in CML, based on specific medical and
socio-economic criteria [51, 52]. Eligible patients are UC patients diagnosed with CML-Ph+ or
CD117 positive GIST whose household incomes are less than 100,000 baht (US$3,225) per
year. The administration of the program by independent third parties is intended to ensure in-
dependence in the evaluation and approval of patients. If approved, Novartis supplied imatinib
though hospitals every three months based on requests from the treating physicians.

After negotiations with the Thai government to avert CL in January 2008, the company
agreed to expand the GIPAP program and provided imatinib free of charge to all UC patients
for the treatment of CML and GISTs. All patient applications are assessed by the Max Founda-
tion and Novartis is responsible for drug distribution; in addition, Novartis also needs to share
information about eligible patients with the NHSO for their records.

For SSS patients with CML-Ph+ who needed to pay out-of-pocket for imatinib at the time,
the company had proposed in June 2003 a 50% price reduction to interested hospitals. It was
unclear from public documents how many hospitals participated in the price negotiation. In
July 2012, following negotiations between the company and the SWO, the 50% price reduction
was extended to all SSS-contracted hospitals.

Utilization over time. Fig. 2(C) shows the utilization of imatinib over time. Since GIPAP
implementation in 2003, imatinib use rose continually. Following expansion of the GIPAP pro-
gram to all UC patients and licensing of alternative tyrosine kinase inhibitors, utilization of
imatinib dropped briefly in the first half of 2009 but continued to increase and possibly more
steeply following the 2012 price reduction for SSS patients.

Based on standard dosages of imatinib (Table 1), the median estimated number of patients
treated increased significantly from 103 (95% CI 72–174) before to 350 (95% CI 307–398) after
the 2009 implementation of the policies and programs.

Policies to Facilitate Access to Cancer Therapies in Thailand
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Nilotinib and Dasatinib (Non-NLEM)
Policy and program approaches. Nilotinib and dasatinib are second-generation tyrosine-

kinase inhibitors for the treatment of CML-Ph+ and GISTs, similar to imatinib. They were ap-
proved for sale in Thailand in September and October 2008, respectively.

Pharmaceutical company initiated access program: The Tasigna International Patient Assis-
tance Program (TIPAP) is a patient assistance program initiated in January 2009 by the manu-
facturer Novartis Co. Ltd. to facilitate access to nilotinib for CML-Ph+ and GIST patients who
did not respond to or unable to tolerate imatinib and cannot afford the treatment.[18] Like
GIPAP, the Max Foundation operates the TIPAP program for selected patients with financial
problems defined as those with household incomes less than 100,000 baht (US$3,225 in May
2014) per year and covered by the UC scheme.

Utilization over time. Fig. 2(C) shows the utilization of nilotinib and dasatinib. After nilo-
tinib and dasatinib were launched, sales increased over time, with volume of use per half-year
per 100,000 persons of nilotinib higher than that of dasatinib during the study period. Since
the products were launched, the estimated numbers of patients treated (based on standard
daily doses in Table 1) were 39 (95% CI 24–60) and 20 (95% CI 10–25) for nilotinib and
dasatinib, respectively.

Discussion
In pluralistic health care financing systems, no single policy strategy can provide access to
high-cost medicines for all who need them. Multi-pronged approaches are needed, imple-
mented by multiple stakeholders who cooperate and negotiate within their realms of responsi-
bilities and constraints. Our study described how government, payers, and pharmaceutical
companies used various tools to increase access to targeted cancer medicines for different pa-
tient populations in Thailand. Not surprisingly, use of NLEM listed agents (letrozole and imati-
nib) was substantially higher than that of the unlisted drugs (trastuzumab, nilotinib, and
dasatinib) for the same indications. However, stakeholders also implemented programs that
made access possible for unlisted drugs in Thailand. Overall, various programs seem to have
complemented each other in increasing use of the cancer medicines studied.

The goal of universal health coverage (UHC) is to ensure that all people can obtain the
health services they need while protecting households from impoverishing out-of-pocket
health spending.[56] One of the key factors that must be considered when implementing UHC
is access to needed medicines.[56] Without access to medicines, countries cannot progress to-
ward goals to reduce the number of avoidable deaths due to common conditions and increase
survival of patients with severe diseases such as cancer. Along with preventing illness, ensuring
equitable access to appropriate and affordable pharmacological treatment is crucial to achiev-
ing UHC and financial protection goals.

Thailand introduced UHC in 2002 and initiated a number of policies to achieve and sustain
universal coverage implementation. To facilitate access to targeted cancer medicines, several
stakeholders initiated different policies based on their authorities in the Thai health system.
The Thai government ensured the availability of medicines by implementing the NLEM for all
Thai people and payers applied the NLEM as the minimum reimbursement list for their enroll-
ees. The Thai government then listed selected high-cost medicines in a new E2 subcategory of
the NLEM, with a requirement of coverage over time, once financing for E2 category drugs was
feasible. To make financing more feasible, the government and payers negotiated with compa-
nies to decrease prices.

To make medicines more affordable, payers pooled procurement and negotiated lower
prices, saving hundreds of million baht annually.[57] Since January 2013, the SWO transferred
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its budget to NHSO to participate in pooled procurement and delivery of E2 medicines for SSS
patients. Larger volumes, for more than 90% of total Thai population, are expected to increase
negotiation power and to decrease purchasing prices further.

To make medicines more affordable, the Thai government also implemented highly contro-
versial CL. To ensure the quality of generic medicines imported after the implementation of
CL, the Thai Food Drug and Administrative (FDA) addressed Thailand’s drug qualification
standards in the drug registration system, and implemented a post-import surveillance system
and a drug quality reporting system.[50,58] An assessment of the impacts of CL suggested that
importing less expensive generic medicines following CL resulted in savings in excess of US
140 million for the use of three cancer medicines over 5 years.[27] Although some had raised
concerns about the negative effects of CL on trade, the study found no negative impacts on
Thailand’s exports. Although CL constituted a legitimate strategy and seems to have benefitted
the Thai health system, CL may not be a desirable policy strategy to improve access to medi-
cines in every system: CL depends on national and international political circumstances, re-
quires potentially confrontational actions, and is administratively cumbersome as it usually
applies to one drug and one company at a time.

For non-listed NLEMmedicines, pharmaceutical companies made medicines accessible to
selected patients by introducing patient assistance programs and special marketing arrange-
ments. An exemplary patient assistance program, GIPAP, was offered by Novartis in Thailand
since 2003. Initially, this program was set up and managed by the company because imatinib
was not listed on the Thai NLEM at that time. The program provided access to the drug for
1380 poor patients during the first five years of its implementation.[59] After the negotiations
between the government and the pharmaceutical company, and to avoid CL, Novartis expand-
ed the GIPAP program to cover all eligible UC patients since 2008. Following the successful ne-
gotiation and coverage expansion, the NLEM subcommittee listed imatinib on the 2008
NLEM. Although there is a trend in increased use of patient assistance programs, these pro-
grams tend to be heterogeneous, varying across hospitals, highly dependent on the continued
support of manufacturers and visionary policy makers, and subject to the readiness of the de-
livery system to support provision of comprehensive care.[60] Implementing such programs
efficiently on a large scale requires agreements among stakeholders, investments in health sys-
tem infrastructure, and close monitoring so that eligible patients in need receive continued ac-
cess to medicines.[61]

Under UHC expansion, expenditures are intended to shift from out-of-pocket (OOP)
spending to public health expenditures.[62] Between 1995 and 2009, Thailand increased public
health spending by 6.2 percent annually while out-of-pocket spending on health fell by 3.4 per-
cent annually,[63] a development often cited as testimony to the successful achievement of
UHC in Thailand.[64,65] Recently, the list of E2 medicines has been expanded and now in-
cludes 16 products (4 oncology medicines and 12 other essential medicines) indicated for 27
conditions.[2] Given the increasing needs for and availability of novel, usually very expensive
treatments for cancer and other conditions, an important question concerns the financial sus-
tainability of the health system. At a minimum, routine and careful monitoring of expenditures
is needed to intervene as needed to ensure sustainability. In addition, other tools to increase ac-
cess to novel medicines will likely be required in the context of limited financial resources, in-
cluding risk-sharing schemes[66] and other public-private collaborations. Risk-sharing
schemes are agreements between a payer and a pharmaceutical company in which the partners
negotiate the price of a product and/or the overall spending depending on volumes sold, clini-
cal outcomes achieved or patient populations who receive the drug.[67,68] The intent is that
companies share the financial risk of payers to cover the drug, and pay for the drug when an
agreed volume or budget is exceeded, or intended clinical outcomes are not achieved. Even
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broader public-private partnerships engage multiple actors to pursue long-term goals such as
cancer control and health system strengthening.[69] Importantly, studies are needed to evalu-
ate the impacts of expanding access to novel medicines on health outcomes for specific patient
populations and the opportunity costs and health benefits achieved in the system as a whole.

Our study has a number of limitations. First, because interventions were multiple and in
close proximity, we were unable to test whether discontinuities in market growth were due to
specific policy changes using formal statistical methods such as interrupted time-series analy-
sis. Instead, we estimated numbers of patients treated based on several conservative assump-
tions about use of the products in question for specific indications and at fixed recommended
doses. To compare estimates, we applied the same assumptions in both pre- and post-policy
implementation periods. Differences in estimated numbers of patients treated based on differ-
ences in product volumes sold could have occurred because of changes in therapeutic regimens
over time, general market growth, or the complexities of supply systems and stock manage-
ment. Nevertheless, visual inspection of market trajectories is a useful analytic tool. For exam-
ple, we identified fluctuations of letrozole sales that were explained by pooled purchasing from
GPO during 2010–2011. Second, we did not explore policies initiated by non-profit interna-
tional organizations (i.e. donation programs). Such programs may provide targeted cancer
therapies for specific patients. Nevertheless, our study captured policies that were initiated by
key stakeholders at national and hospital levels. Third, given the lack of reliable epidemiologic
and clinical data (including incidence of specific cancers, percentage of patients in each stage,
percentage of patients receiving chemotherapy), we could not estimate the percentages of can-
cer patients in Thailand who would be eligible for the specific cancer therapies or the changes
in patients receiving medicines among eligible patients. Fourth, because IMS Health sales data
are estimates of national sales based on sampled hospital data, changes over time in relevant
characteristics of hospitals—such as registration status with GPAP or whether a hospital nego-
tiates prices with manufacturers—, compared to changes in composition of sample hospitals,
may have biased our estimates of changes in imatinib sales. Lastly, given our use of IMS sales
data, we were unable to assess whether access to the targeted therapies was equitable or whether
the medicines were used appropriately. Individual-level data including patient demographic
and clinical characteristics are needed to study equity in access and appropriateness of medica-
tion use. To do so, routine data should be collected to monitor and evaluate policies and pro-
grams for access to targeted cancer therapies, both from the perspectives of cancer care and
overall health care in the system.

Conclusions
Our findings highlight the interplay of policies initiated by different stakeholders to increase
access to high-cost medicines. Although policy processes are likely to be highly context-specif-
ic, other countries may learn from the Thai experience. Key lessons include the importance of
consistent political support and cooperation among health system stakeholders. No single ap-
proach is likely to facilitate access to targeted cancer therapies for all who need them; multiple
approaches are needed that differ by stakeholder, by the nature of the target population, and by
the regulatory status of each medicine. Continued research is needed to assess whether the uti-
lization of expensive medicines is equitable, clinically appropriate and effective, and affordable
at household and system levels.

Acknowledgments
RS received training and mentorship through the Fellowship Program in Pharmaceutical Poli-
cy Research at Harvard Medical School. IMS sales data were provided in kind. We are grateful

Policies to Facilitate Access to Cancer Therapies in Thailand

PLOS ONE | DOI:10.1371/journal.pone.0119945 March 23, 2015 13 / 17



to Mr. Peter Stephens, Public Health Affairs, IMS Health, London UK for his support in assem-
bling and sharing his insights about the data; and Ms. Witchulada Somsak, Department of
Pharmacy, Maharajnakon Chiangmai Hospital, Chiang Mai and Ms. Maytawee Pongpipat, De-
partment of Pharmacy, Nakornping Hospital, Chiang Mai, Thailand for information on prod-
uct purchasing arrangements.

Author Contributions
Conceived and designed the experiments: RS AKWNC CYL DRD. Performed the experi-
ments: RS AKW. Analyzed the data: RS AKW CYL DRD. Contributed reagents/materials/anal-
ysis tools: RS NC. Wrote the paper: RS AKWNC CYL DRD. Participated in design of the
study, review literature and policy documents, interview selected stakeholders and perform
data analysis: RS. Provided comment in study design and identified relevant local data sources
and key stakeholders in Thai health system: NC. Participated in design of study, create study's
framework, search published literature and perform data analysis: AKWDRD CYL. Read and
approved the final manuscript: RS DRD CYL NC AKW. Contributed to the interpretation of
data and results, drafting the manuscript, critically reviewing the manuscript for important in-
tellectual content and has approved the final version: RS DRD CYL NC AKW.

References
1. Farmer P, Frenk J, Knaul FM, Shulman LN, Alleyne G, et al. (2010) Expansion of cancer care and con-

trol in countries of low and middle income: a call to action. Lancet. 376: 1186–1193. doi: 10.1016/
S0140-6736(10)61152-X PMID: 20709386

2. Kanavos P (2006) The rising burden of cancer in the developing world. Ann Oncol. 17: viii15–viii23.
PMID: 16801335

3. Sloan FA, Gelband H (2007) Cancer control opportunities in low- and middle-income countries.; Nation-
al Institues of Health, editor. Washington (DC).

4. International Agency for Research on Cancer (2008) World Cancer Report. 2008. Lyon: International
Agency for Research on Cancer. 25–26 p.

5. Editorial (2010) Scaling up cancer diagnosis and treatment in developing countries: what can we learn
from the HIV/AIDS epidemic? Annals of Oncology. 21: 680–682. doi: 10.1093/annonc/mdq055 PMID:
20338877

6. Murray SA, Grant E, Grant A, Kendall M (2003) Dying from cancer in developed and developing coun-
tries: lessons from two qualitative interview studies of patients and their carers. BMJ. 326: 368. PMID:
12586671

7. Kanavos P, Das P, Durairaj V, Laing R, Abegunde DO (2010) Options for financing and optimizing med-
icines in resource-poor countries World Health Organization.

8. American College of Physicians (2011) How can our Nation Conserve and Distribute Health Care Re-
sources Effectively and Efficiently? Philadelphia: American College of Physicians.

9. Lichtenberg FR (2004) The Expanding Pharmaceutical Arsenal in the War on Cancer. National Bureau
of Economic researchWorking Paper No. 10328. February 2004.

10. Rodin J, Derranti D (2012) Universal health coverage: the third global health transition? Lancet. 380:
861–862. doi: 10.1016/S0140-6736(12)61340-3 PMID: 22959371

11. Low O (2012) From Ideals to Implementation: Explaining the Global Transition to Universal Heath
Coverage.

12. Savedoff WD, Farranti D, Smith AL, Fan V (2012) Political and economic aspects of the transition to uni-
versal health coverage. Lancet. 380: 924–932. doi: 10.1016/S0140-6736(12)61083-6 PMID:
22959389

13. Mohara A, Youngkong S, Pérez Velasco R, Werayingyong P, Pachanee K, et al. (2012) Using health
technology assessment for informing coverage decisions in Thailand. J Compar Effect Res. 1: 137–
146.

14. Vatanasapt V, Sriamporn S, Vatanasapt P (2002) Cancer Control in Thailand. Jpn JClinOncol. 32:
S82–S91.

Policies to Facilitate Access to Cancer Therapies in Thailand

PLOS ONE | DOI:10.1371/journal.pone.0119945 March 23, 2015 14 / 17

http://dx.doi.org/10.1016/S0140-6736(10)61152-X
http://dx.doi.org/10.1016/S0140-6736(10)61152-X
http://www.ncbi.nlm.nih.gov/pubmed/20709386
http://www.ncbi.nlm.nih.gov/pubmed/16801335
http://dx.doi.org/10.1093/annonc/mdq055
http://www.ncbi.nlm.nih.gov/pubmed/20338877
http://www.ncbi.nlm.nih.gov/pubmed/12586671
http://dx.doi.org/10.1016/S0140-6736(12)61340-3
http://www.ncbi.nlm.nih.gov/pubmed/22959371
http://dx.doi.org/10.1016/S0140-6736(12)61083-6
http://www.ncbi.nlm.nih.gov/pubmed/22959389


15. (2012) Thailand’s Universal Coverage Scheme: Achievements and Challenges. An independent as-
sessment of the first 10 years (2001–2010). Nonthaburi, Thailand: Health Insurance System Research
Office.

16. The National Health Security Office (2013) Quarterly Annual report. Nonthaburi.

17. Sakunphanit T (2006) Universal Health Care Coverage Through Pluralistic Approaches:Experience
from Thailand. Internaltional Labour Organization Subregional Office for East Asia.

18. Damrongplasit K, Melnick GA (2009) Early results from Thailand's 30 Baht Health Reform: something
to smile about. Health Aff (Millwood). 28: w457–466. doi: 10.1377/hlthaff.28.3.w457 PMID: 19336469

19. Towse A, Mills A, Tangcharoensathien V (2004) Learning from Thailand's health reforms. BMJ. 328:
103–105. PMID: 14715608

20. YoongthongW, Hu S, Whitty JA, Wibulpolprasert S, Sukantho K, et al. (2012) National drug policies to
local formulary decisions in Thailand, China, and Australia: drug listing changes and opportunities.
Value Health. 15: s126–131. doi: 10.1016/j.jval.2011.11.003 PMID: 22265059

21. Turongkaravee S, RattanavipapongW, Khampang R, Leelahavarong P, Teerawattananon Y, et al.
(2012) Evaluation of high-cost medicine scheme (Category E2) under the 2008 National List of Essen-
tial Medicines. Nonthaburi: Health Intervention and Technology Assessment Program.

22. World Health Organization Promoting Rational Use of Medicines: Core Components.Available:http://
www.who.int/medicines/services/essmedicines_def/en/.Access Dec 6.2013

23. National Drug Commitee (2013) National List of Essential Medicines 2013.Available:http://drug.fda.
moph.go.th:81/nlem.in.th/medicine/essential/list.Access Dec 2.2013

24. Teerawattananon Y, Tantivess S, Yothasamut J, Kingkaew P, Chaisiri K (2009) Historical development
of health technology assessment in Thailand. Int J Technol Assess Health Care. 25 241–252. doi: 10.
1017/S0266462309990225 PMID: 19619341

25. Food Drug and Administration (2013) Pharmaceutical product information.Available:http://fdaolap.fda.
moph.go.th/logistics/drgdrug/DSerch.asp.Access Dec 2.2013

26. Wibulpolprasert S, Chokevivat V, Oh C, Yamabhai I (2011) Government use licenses in Thailand: The
power of evidence, civil movement and political leadership. Global Health. 12: 32.

27. Yamabhai I, Mohara A, Tantivess S, Chaisiri K, Teerawattananon Y (2011) Government use licenses in
Thailand: an assessment of the health and economic impacts. Global Health. 14: 28.

28. Lassarat S, Jootar S (2006) Ongoing challenges of a global international patient assistance program.
Ann Oncol. 17: viii43–viii46. PMID: 16801339

29. Internaltional Agency for Research on Cancer (2008) GLOBOCAN 2008: Estinated cancer incidence,
mortality, prevalence and disability-adjusted life year (DALYs) worldeide in 2008.Available:http://
globocan.iarc.fr/.Access Dec 2.2013

30. National Center for Biotechnology Information (2013) http://www.ncbi.nlm.nih.gov/pubmed.Access 31
Dec.2013

31. The National Health Security Office (2013) http://www.nhso.go.th/FrontEnd/Index.aspx.Access De-
cember 17.2013

32. The Social Welfare Office http://www.sso.go.th/wpr/home.jsp.Access December 17.2013

33. The Comptroller General’s Department Ministry of Finance http://www.cgd.go.th/wps/portal/cgd.
Access December 17.2013

34. IMS MIDAS (2001–2012) Quarterly Pharmaceutical Sales.

35. IMS Health (2012) Oncology Sales by channel.

36. National statistical office Thailand (2012) Quarterly Thai Population.Available:http://service.nso.go.th/
nso/nso_center/project/search_center/23project-th.htm.Access Dec 3.2013

37. National Health Security Office (2006) Clinical practice of Adult Chronic Myeloid Leukemia in Thailand.
Bangkok: National Health Security Office.

38. Thai CML Patient Group (THCML) (2010) Clinical practice guideline: Adult Chronic Myeloid Leukemia.
Bangkok: Thai CML Patient Group (THCML)

39. National Health Security Office (2010) Clinical practice guideline: breast cancer. Bangkok: National
Health Security Office.

40. National Electronics and Computer Technology Center: NECTEC (2013) SizeThailand.Available:http://
www.sizethailand.org/region_all.html.Access

41. National Comprehensive Cancer Network (2013) NCCNClinical Practice Guidelines in Oncology
(NCCNGuidelines): Breast Cancer.Available:http://www.nccn.org/professionals/physician_gls/f_
guidelines.asp#breast.Access Dec 13.2013

Policies to Facilitate Access to Cancer Therapies in Thailand

PLOS ONE | DOI:10.1371/journal.pone.0119945 March 23, 2015 15 / 17

http://dx.doi.org/10.1377/hlthaff.28.3.w457
http://www.ncbi.nlm.nih.gov/pubmed/19336469
http://www.ncbi.nlm.nih.gov/pubmed/14715608
http://dx.doi.org/10.1016/j.jval.2011.11.003
http://www.ncbi.nlm.nih.gov/pubmed/22265059
http://www.who.int/medicines/services/essmedicines_def/en/.Access
http://www.who.int/medicines/services/essmedicines_def/en/.Access
http://drug.fda.moph.go.th:81/nlem.in.th/medicine/essential/list.Access
http://drug.fda.moph.go.th:81/nlem.in.th/medicine/essential/list.Access
http://dx.doi.org/10.1017/S0266462309990225
http://dx.doi.org/10.1017/S0266462309990225
http://www.ncbi.nlm.nih.gov/pubmed/19619341
http://fdaolap.fda.moph.go.th/logistics/drgdrug/DSerch.asp.Access
http://fdaolap.fda.moph.go.th/logistics/drgdrug/DSerch.asp.Access
http://www.ncbi.nlm.nih.gov/pubmed/16801339
http://globocan.iarc.fr/.Access
http://globocan.iarc.fr/.Access
http://www.ncbi.nlm.nih.gov/pubmed.Access
http://www.nhso.go.th/FrontEnd/Index.aspx.Access
http://www.sso.go.th/wpr/home.jsp.Access
http://www.cgd.go.th/wps/portal/cgd.Access
http://www.cgd.go.th/wps/portal/cgd.Access
http://service.nso.go.th/nso/nso_center/project/search_center/23project-th.htm.Access
http://service.nso.go.th/nso/nso_center/project/search_center/23project-th.htm.Access
http://www.sizethailand.org/region_all.html.Access
http://www.sizethailand.org/region_all.html.Access
http://www.nccn.org/professionals/physician_gls/f_guidelines.asp#breast.Access
http://www.nccn.org/professionals/physician_gls/f_guidelines.asp#breast.Access


42. National Comprehensive Cancer Network (2013) NCCNClinical Practice Guidelines in Oncology
(NCCNGuidelines): Chronic Myelogenous Leukemia.Available:http://www.nccn.org/professionals/
physician_gls/f_guidelines.asp#site.Access Dec 13.2013

43. Mohara A, Yamabhai I, Chaisiri K, Tantivess S, Teerawattananon Y (2012) Impact of the introduction of
government use licenses on the drug expenditure on seven medicines in Thailand. Value Health. 15:
s95–99. doi: 10.1016/j.jval.2011.11.016 PMID: 22265076

44. National Drug Commitee (2004) National List of Essential Medicine 2004. Nonthaburi.

45. Institue for Population and Social Research (2010) Thailand Health Profile 2009; University M, editor.
Nakornpathom: Institue for Population and Social Research,Mahidol University.

46. Turongkarawee S (2011) Evaluation of high-cost medicine scheme (Category E2) under the 2008 Na-
tional List of Essential Medicines. Nonthaburi: HITAP,Thai Health Promotional Foundation.

47. National Drug Committee (2008) National List of Essential Medicines 2008. In: Ministry of Public Health,
editor. Nonthaburi.

48. World Trade Organization (2001) Agreement on trade-related aspects of intellectual property rights.
Available:http://www.wto.org/english/docs_e/legal_e/27-trips.pdf.Access Dec 6.2013

49. World Health Organization (2009) International Trade and Health: a reference guide. New Delhi: India:
World Health Organization;Regional Office for South-East Asia.

50. The Ministry of Public Health and the National Health Security Office Thailand (2008) The 10 burning
questions on the Government Use of Patents on the four anti-cancer drugs in Thailand. Nonthaburi.

51. Government Pharmaceutical Organization (2013) https://www.gpo.or.th/.Access Dec 31.2013

52. The National Health Security Office (2010) VMI Helps Save B4bn in Drug Costs.Available:http://www.
nhso.go.th/eng/Files/content/255503/e88b18e8-e1a8-4906-bf62-14d6b8faaf5e-
129775504393335000.pdf.Access Dec 14.2013

53. Manager Online (2012) NHSO-SWO allow reimbursement since Jan 1.Available:http://www.manager.
co.th/QOL/ViewNews.aspx?NewsID=9550000096508.Access Decembe 17.2013

54. (2013) In: Pharmacist A, editor. Bangkok.

55. Norvatis Thailand International Patient Assistance Program (GIPAP/TIPAP).Available:http://
gipapthailand.com/eng/about_gipap.php.Access Dec 9.2013

56. TheWorld Health Organization (2014) Definiation of universal health coverage.Available:http://www.
who.int/universal_health_coverage/en/.Access April 11.2014

57. Thai working group on National Health Account (2010) The report on 1994–2008 National Health Ex-
penditure. Nonthaburi: International Health Policy Program, Ministry of Public Health.

58. Yamabhai I, Tantivess S, Mohara A, Chaisiri K, Teerawattananon Y (2009) Assessing the implications
of Thailand's government use licenses, issued in 2006–2008. Nonthaburi: Health Intervention and
Technology Assessment Program (HITAP).

59. Thai PR (2008) 5th Anniversary of GIPAP Thailand The promise continues to help chronic leukemia pa-
tients.Available:http://www.thaipr.net/general/195303.Access 10 January.2014

60. Choudhry NK, Lee JL, Agnew-Blais J, Corcoran C, ShrankWH (2009) Drug company-sponsored pa-
tient assistance programs: a viable safety net? Health Aff (Millwood). 28: 827–834. doi: 10.1377/
hlthaff.28.3.827 PMID: 19414893

61. Felder TM, Palmer NR, Lal LS, Mullen PD (2011) What is the Evidence for Pharmaceutical Patient As-
sistance Programs? A Systematic Review. J Health Care Poor Underserved. 22: 24–49. doi: 10.1353/
hpu.2011.0003 PMID: 21317504

62. Tangcharoensathien V, Patcharanarumol W, Ir P, Aljunid SM, Mukti AG, et al. (2011) Health-fi nancing
reforms in southeast Asia: challenges in achieving universal coverage. Lancet. 377: 863–873. doi: 10.
1016/S0140-6736(10)61890-9 PMID: 21269682

63. Savedoff WD, Bitrán R, Ferranti D, Fan VY, Holly A, et al. (2012) Transitions in Health Financing and
Policies for Universal Health Coverage: Final Report of the Transitions in Health Financing Project.
Washington, DC: Results for Development Institute.

64. World Health Organization (2010) TheWorld Health Report—Health systems financing: the path to uni-
versal coverage. Geneva: World Health Organization.

65. Health Insurance System Research Office (2012) Thailand's Universal Coverage Scheme: Achieve-
ments and Challenges. An independent assessment of the first 10 years (2001–2010). Nonthaburi,
Thailand: Health Insurance System Research Office.

66. Espin J, Rodin J, Garcia L (2011) Experience and impact fo European risk-sharing schemes focusing
on oncology Medicines. Andalusian School of Public Health.

Policies to Facilitate Access to Cancer Therapies in Thailand

PLOS ONE | DOI:10.1371/journal.pone.0119945 March 23, 2015 16 / 17

http://www.nccn.org/professionals/physician_gls/f_guidelines.asp#site.Access
http://www.nccn.org/professionals/physician_gls/f_guidelines.asp#site.Access
http://dx.doi.org/10.1016/j.jval.2011.11.016
http://www.ncbi.nlm.nih.gov/pubmed/22265076
http://www.wto.org/english/docs_e/legal_e/27-trips.pdf.Access
https://www.gpo.or.th/.Access
http://www.nhso.go.th/eng/Files/content/255503/e88b18e8-e1a8-4906-bf62-14d6b8faaf5e-129775504393335000.pdf.Access
http://www.nhso.go.th/eng/Files/content/255503/e88b18e8-e1a8-4906-bf62-14d6b8faaf5e-129775504393335000.pdf.Access
http://www.nhso.go.th/eng/Files/content/255503/e88b18e8-e1a8-4906-bf62-14d6b8faaf5e-129775504393335000.pdf.Access
http://www.manager.co.th/QOL/ViewNews.aspx?NewsID=9550000096508.Access
http://www.manager.co.th/QOL/ViewNews.aspx?NewsID=9550000096508.Access
http://gipapthailand.com/eng/about_gipap.php.Access
http://gipapthailand.com/eng/about_gipap.php.Access
http://www.who.int/universal_health_coverage/en/.Access
http://www.who.int/universal_health_coverage/en/.Access
http://www.thaipr.net/general/195303.Access
http://dx.doi.org/10.1377/hlthaff.28.3.827
http://dx.doi.org/10.1377/hlthaff.28.3.827
http://www.ncbi.nlm.nih.gov/pubmed/19414893
http://dx.doi.org/10.1353/hpu.2011.0003
http://dx.doi.org/10.1353/hpu.2011.0003
http://www.ncbi.nlm.nih.gov/pubmed/21317504
http://dx.doi.org/10.1016/S0140-6736(10)61890-9
http://dx.doi.org/10.1016/S0140-6736(10)61890-9
http://www.ncbi.nlm.nih.gov/pubmed/21269682


67. Towse A, Garrison LP Jr (2010) Can't get no satisfaction? Will pay for performance help?: toward an
economic framework for understanding performance-based risk-sharing agreements for innovative
medical products. Pharmacoeconomics. 28: 93–102. doi: 10.2165/11314080-000000000-00000
PMID: 20085386

68. Keskinaslan A (2011) Assessment, pricing, and reimburse ment of new health technologies: Innovative
reimbursement models: Examples from health insurance systems in Asia Available:http://www.inrud.
org/icium/conferencematerials/1312-laing-_c.pdf.Access May 13.2014

69. De Lima Lopes G, De Souza JA, Barrios C (2013) Access to cancer medications in low- and middle-in-
come countries. Nature Reviews Clinical Oncology. 10: 314–322. doi: 10.1038/nrclinonc.2013.55
PMID: 23568416

Policies to Facilitate Access to Cancer Therapies in Thailand

PLOS ONE | DOI:10.1371/journal.pone.0119945 March 23, 2015 17 / 17

http://dx.doi.org/10.2165/11314080-000000000-00000
http://www.ncbi.nlm.nih.gov/pubmed/20085386
http://www.inrud.org/icium/conferencematerials/1312-laing-_c.pdf.Access
http://www.inrud.org/icium/conferencematerials/1312-laing-_c.pdf.Access
http://dx.doi.org/10.1038/nrclinonc.2013.55
http://www.ncbi.nlm.nih.gov/pubmed/23568416


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


