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Compulsory Licenses for Cancer Drugs:
Does Circumventing Patent Rights
Improve Access to Oncology
Medications?

abstract

Worldwide, there are enormous inequities in cancer control that cause poor outcomes among patients with
cancer who live in low- andmiddle-income countries (LMICs). One of the biggest challenges that oncology
faces today is how to increase patient access to expensive, but life-saving, therapies in LMICs. Access to
cancermedications in LMICs is amajor problem, especially in recent years, as the costs of these therapies
continue to riseexponentially. Onemechanismavailable to LMICs to improveaccess tocancermedications
allows a country to pursue a compulsory license for a given drug. Here, we will review how the legal
framework in the World Trade Organization’s Trade-Related Aspects of Intellectual Property Rights
Agreement and theDohaDeclaration supports countries to circumvent patent laws and acquire compulsory
licenses for essential medicines.Wewill also discuss the current and future role of compulsory licenses in
oncology and how compulsory licenses may improve access to cancer drugs in LMICs.
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INTRODUCTION

Cancer is one of the leading global causes of
morbidity and mortality, with approximately 14
million new cases and 8.2 million deaths in
2012.1 Worldwide, there are enormous inequities
in cancer control that result in poor outcomes for
patients in low- and middle-income countries
(LMICs).2,3 More than 60% of new cases occur
in Africa, Asia, and Latin America, and these re-
gions account for 70% of the world’s cancer
deaths.4 The burden of cancer in LMICs also
significantly impacts the economy of these re-
gions, yet only 6% of global resources for cancer
are spent in the developing world.5,6 In the near
future, this gap in cancer care between LMICs and
high-income regions is predicted to grow. By
2020, cancer is likely to kill more than twice as
many people worldwide as in 2000 and the death
rate in LMICs will be at least five times greater than
in high-income countries.7

Cancer outcomes are clearly related to where one
lives.8 Patients with breast cancer in the United
States have a 5-year overall survival of 84%,
whereas, in Gambia, 5-year overall survival is only
12%.7One of the biggest challenges that faces the
world of oncology is how LMICs will address the

rising burden of cancer in their regions—this in-
cludes difficult decisions of when to offer expen-
sive cancer therapies to patients and how to
best organize cancer prevention programs within
health systems that have suboptimal infrastruc-
ture and support.2,3,5 Access to cancer drugs for
LMICs is a growing problem because many new
medications in oncology are exorbitantly expen-
sive and prices have risen in recent years: the
average price of a cancer therapy has doubled
from US$5,000 per month in 2003 to US$10,000
per month in 2013 and continues to rise.9 High
costs are a major, and often insurmountable,
barrier in poor countries for which the price of
standard cancer medications are simply too high
relative to the national and individual income.10

Countries design and enforce patent laws to pro-
tect intellectual property of pharmaceutical and
other products and services. Many authors argue
that this is an important way to incentivize drug
development, as it creates a de facto monopoly,
which, in theory, allowsmedications tobepriced in
such a way that covers the costs of production,
recoups investment in researchanddevelopment,
and, ideally, brings in profits to innovative compa-
nies and adequate financial returns for their
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investors. Newmedications covered under patent
laws are priced for high-income countries, which
almost always makes them unaffordable to large
numbers of patients and health systems in LMICs.

WTO TRADE-RELATED ASPECTS OF INTELLECTUAL
PROPERTY RIGHTS AGREEMENT AND THE DOHA
DECLARATION

Before 1995, there was significant variability
across countries in how patented medications
were regulated. This changed when the World
Trade Organization (WTO) andmember countries
approved the Trade-Related Aspects of Intellec-
tual Property Rights (TRIPS) Agreement, which
greatly influenced interpretation of patent laws.11

Before TRIPS, more than 40 countries did not of-
fer patent protection for pharmaceutical products
and many developing countries that did only of-
fered protection for 5 to 7 years.11 The agreement,
which went into effect in 1995, required all WTO
countries to provide patent protection for a min-
imum of 20 years, and this included patents for
both pharmaceutical processes and products;
however, the TRIPS agreement contains provi-
sions that allow individual countries to balance
their intellectual property and patents with their
own health and development needs.11 For exam-
ple, countries can issue compulsory licenses to
make generic medications on the grounds of
public interest. This means that a country can
produce generic drugs without the consent of
the patent holder even when intellectual property
rights are still in effect.

After the TRIPS Agreement, the Doha Declaration
was adopted in 2001 by the WTO and supported
the notion that member states could circumvent
patent rights by issuing compulsory licenses that
would allow them to access essential medications
if these medications were urgently needed to pro-
tect the public’s health. TheDohaDeclaration also
contained provisions that allowed LMICs that were
without drug manufacturing capabilities to import
medications produced elsewhere under compul-
sory licensing. The pharmaceutical company that
owns the original patent still holds the right to its
invention and is entitled to compensation under
TRIPS, which, therefore,means that governments
must first negotiate with the pharmaceutical in-
dustry directly to ask to purchase the desired
medication at a reduced price or they must
request a voluntary license from the pharmaceu-
tical company to manufacture the drug before
they can issue a compulsory one.5,12,13 Only
in situations of an emergency or extreme urgency,
such as an epidemic, can governments forgo the

process of negotiating with the patent holder.14 It
was after the Doha Declaration that several coun-
triesusedcompulsory licensing to increaseaccess
to HIV/AIDs drugs.15

An amendment to the WTO TRIPS agreement
allows for least developed countries (LDCs) that
are members of the WTO to import generic med-
ications, ignoring both local and international pat-
ent laws.16 This pharmaceutical product waiver
was recently extended until 2033 and applies to
34 WTO member countries.16,17 These LDCs
can also produce their own generics, but, to
date, most countries involved do not have a
pharmaceutical generic manufacturing indus-
try. Among all WTO LDCs, only Uganda, Nepal,
and Bangladesh have a nascent pharmaceuti-
cal industry, and these three countries indeed
led the most recent negotiations to get the
amendment approved.18

USE OF COMPULSORY LICENSES FOR HIV THERAPY

To date, compulsory licenses have been widely
used to enhance access to medications to treat
communicable disease, such as HIV, tuberculo-
sis, and malaria, and helped to bring life-saving
drugs to patients around the world.15 When an
Indian manufacturer (Cipla) began to offer HIV/
AIDs triple therapy forUS$350per patient per year
in 2001, it made international headlines because
the patented equivalent had cost US$10,000 to
US$15,000 per patient.12 As soon as the generic
from Cipla became available, governments began
to issue compulsory licenses for thismedication so
that they could purchase the generic.19 In May
2007, after negotiations failed with the patent
holder, the Brazilian government granted its first
compulsory license for the public noncommercial
use of efavirenz, an essential HIV antiretrovial.20

By using a generic version of efavirenz, the Brazil-
ian government saves approximately US$30 mil-
lion per year—money that can now be used for
other public health needs.19

USE OF COMPULSORY LICENSES FOR HEPATITIS C

In2013after theUSFoodandDrugAdministration
approved sofosbuvir for hepatitis C, Gilead Sci-
ences, the manufacturer of the drug (note that as
of this writing, Gilead is involved in an ongoing
dispute with Merck for the patent of sofosbuvir),21

was immediately criticized for its high cost as its
price is so elevated relative to production cost.14

For example, a typical 12-week course of sofos-
buvir is US$84,000 per patient, although total
production costs are only US$68 to US$136.22,23

To circumvent the high cost, efforts in many LMICs
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were quickly taken to gain access to this medication
forpatientswithhepatitis C virus (HCV). Indiawasone
of the first countries to start production of a generic
versionof sofosbuvir, anda12-weekcourse isnowon
the market for US$567.24,25

In response to the generic version, Gilead Sciences
announced in September 2014 that it granted a
voluntary license for sofosbuvir and ledipasvir (a
sister drug to sofosbuvir) to 11 Indian drug manu-
facturers.17 The agreement allows these Indian
companies to produce and sell generic versions
of sofosbuvir and ledipasvir to 91 LMICs25; how-
ever, the agreement excluded many LMICs, coun-
tries inwhich73millionpeoplewithHCV live.26 The
licensing agreement left out 46% of people who
need HCV treatment worldwide, including those
who live in Brazil (2.6 million with HCV), Thailand
(1.5 million with HCV), and Morocco (625,000 with
HCV).26 Countries left out of this agreement need to
either negotiate a discounted rate directly with Gilead
Sciences or pursue compulsory licenses for sofosbu-
vir and ledipasvir, both of which take time and delay
patient access to these medications.

Brazil, as one of the largest countries in Latin
America, does have bargaining power unlike other
small LMICs and has now negotiated with Gilead
Sciences to purchase sofosbuvir, daclastavir, and
simeprevir. Through this agreement, a course of
sofosbuvir will cost US$9,425 for 12 weeks of
treatment.27 After this agreement, Mercosur, a
trade collaborative between Argentina, Brazil,
Bolivia, Uruguay, Paraguay, and Venezuela, ne-
gotiated the purchase of sofosbuvir, daclastavir,
and simeprevir with Gilead Sciences in November
2014 at a 90% discount.27

The status of sofosbuvir in Egypt is evolving but
important to follow, because Egypt has one of the
highest rates of hepatitis C infection in the world
after nearly 9 million people were infected when
a national mass therapy program against schisto-
somiasis used contaminated needles.28,29 The
Egyptian government has rejected Gilead Sci-
ences’ application for sofobusvir’s patent, which
made it inevitable that generic versions would
eventually be sold there. In response to this,Gilead
Sciences offered to sell the drug for US$10 a pill or
for US$900 for a 12-week course. Subsequent to
this, the government dispensed sofosbuvir free to
patients, with some restrictions to prevent a black
market trade of the bottles. In the first year,
125,000 patients were treated with sofosbuvir.
Now, generic versions of sofosbuvir are available
for as little as US$4 a pill, and Egypt is introducing
these generics into the public health system.28

EXAMPLES OF COMPULSORY LICENSES GRANTED
FOR CANCER MEDICATIONS

Todate, compulsory licenseshavenotbeenwidely
used in LMICs to increase access to essential
medicines for patients with cancer (Table 1); how-
ever, there are two important examples in which
compulsory licenses were used for cancer drugs
in Thailand and India.

In 2008, the Thai government issued compulsory
licenses for erlotinib, letrozole, and docetaxel, and
was one of the first countries to grant a compulsory
license for a noncommunicable disease.19 Intro-
duction of a generic version of letrozole was esti-
mated to save US$88 to US$102 million per year,
docetaxel US$46 to US$53 million per year, and

Table 1 – Compulsory Licenses Requested and Other Patent Decisions in Low- andMiddle-Income Countries for Oncology
Drugs Since 2001

Year Market Product Outcome

2006 India Imatinib Patent rejected

2007-2008 Thailand Imatinib Drug discounted, no CL issued

2007-2008 Thailand Docetaxel, letrozole, erlotinib CLs granted

2012 India Sorafenib CL granted

2012 India Sunitinib Patent revocation

2012 India Erlotinib Ruling allows generic

2013 India Trastuzumab Ruling pending clinical trial data from
generic

2013 India Dasatinib CL denied

2013 India Ixabepilone Application withdrawn

2014 Ecuador Sorafenib CL granted

NOTE. See IMS Consulting Group,15 Intellectual Property Watch,30 and Ministerio de Salud Pública.31

Abbreviation: CL, compulsory license.
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erlotinib US$6 to US$8 million per year.32 A com-
pulsory license for imatinib was initially pursued,
but then canceled after negotiations with Novartis
proceeded—Novartis has now made imatinib
available to all patients who receive care in the
public health system as part of their funded In-
ternational Patient Assistance Program.6,33 The
Thai government decision to issue compulsory
licenses for oncology drugs coincided with other
cost-containment measures and efforts to expand
public health coverage.

After compulsory licenses were pursued for erlo-
tinib, letrozole, and doxcetaxel in Thailand, there
were clear benefits in terms of reducing drug costs
and improving access to treatments for patients
with cancer.6 For letrozole, thecompulsory license
reduced the cost per pill from US$7.35 to US$0.19
to US$0.22 per pill, which represents a 30-fold
difference in price.6 Within 5 years of offering letro-
zole, docetaxel, imatinib, and erlotinib in the public
health system, an additional 8,916 patients received
letrozole, 10,813 were treated with docetaxel, 1,846
with imatinib, and 256 with erlotinib.6

The first compulsory license for an oncology drug
in India was issued in 2012 for sorafenib. At that
time, Bayer’s sorafenib was used primarily for
advanced liver and renal cancer and improved
outcomes only by a fewmonths; however, a year of
treatment cost US$96,000.6 By pursuing a com-
pulsory license, generic manufacturing of sorafe-
nib was started in India, which reduced the cost of
treatment to US$2,124 for 1 year—US$177 per
month from US$8,000 per month.6

Since 2013, the government of India has pursued
compulsory licenses for trastuzumab, dasatinib,
and ixabepilone. As a result, Roche abandoned its
patent claims for trastuzumab, and the Indianhigh
court approved a local drug company, Biocon, to
produce a biosimilar34; however, Roche subse-
quently sued the Indian drug regulatory agency for
approving Biocon-Mylan’s trastuzumab as a bio-
similar without carrying out clinical trials.35 Cur-
rently, Biocon has entered phase III trials with
trastuzumab to demonstrate that their biosimilar
version of trastuzumab has efficacy against hu-
man epidermal growth factor receptor 2 (HER2)
–positive breast cancer.36 In our opinion, trastu-
zumab isagoodchoice foracompulsory licenseas
it has excellent efficacy against HER2-positive
breast cancer in both the metastatic and early
disease settings. However, as the case from India
shows, the process for obtaining a compulsory
license and identifying a manufacturer to support
the drug’s development can take years and delay
access to important medications.

For dasatinib, the Indian patent office rejected the
request for a compulsory license, saying that the
government failed to explore the proper channels
to obtain a voluntary license from the patent
holder.37,38 A request for a subsequent compul-
sory license was pursued in 2015 and the Delhi
High Court rejected the request and upheld the
patent held by Bristol-Myers Squibb.37,38 The
compulsory license request for ixabepilone was
withdrawn as a result of toxicity concerns related
to the drug.39

From an economic perspective, substitution of
patented drugs with generic versions is cost sav-
ing, and from a public health standpoint, not only
permitting but also encouraging generic drug pro-
duction and use increases access to essential can-
cer medications in LMICs. For example, in India, if
generic versions of paclitaxel, docetaxel, gemcita-
bine, oxaliplatin, and irinotecan—five commonly
used chemotherapeutic agents—were introduced,
the potential annual savings for the health care
system is nearly US$843 million (or V670 million).40

In fact, generic versions of these drugs are already
available and cost 8.9% to 36% less than the equiv-
alent brandeddrug, and there is only aneed topermit
their use in the Indian market.40

IS THERE A ROLE FOR COMPULSORY LICENSES TO
IMPROVE ACCESS TO CANCER MEDICATIONS?

Although some critics have suggested that the
failure to uphold intellectual property rights will
decrease incentives for innovation and, therefore,
lead to fewer new medications in the future, evi-
dence in support of this notion is scant. In fact,
.80%of financial gains fromcancerdrugscomes
from high-income countries in which compulsory
licensing is rarely used or approved.13 One obser-
vational study investigated this issue and found
that pharmaceutical companies affected by com-
pulsory licensesdidnothaveadecline in the rateof
new medicines patented or their measured in-
ventive and innovation activity.41

Obviously, some pharmaceutical companies view
compulsory licenses as a threat to their intellectual
property, research and development, and medi-
cation sales. Therehavebeena fewcases inwhich
the pharmaceutical industry has tried to pressure
countries to deter them from issuing compulsory
licenses. For example, Pfizer announced that it
would rethink investments in Egypt after the coun-
try issued a compulsory license for sildenafil in
200242; however, this is unusual, and pharma-
ceutical investment andgrowth continues inmany
countries, such as Brazil and South Africa, where
compulsory licenses have been issued.13
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Inplaceof usingcompulsory licensing, LMICsmay
benefit from negotiating directly with the patent
owner, that is, pharmaceutical companies, to offer
essential drugs to their populations. In many cases,
pharmaceutical companies have offered affordable
prices for medications, if ordered in bulk, to serve a
large population, which is an approach that we sup-
port. However, there are no data on how long these
negotiations take before a decision is made and if
pharmaceutical companies purposefully delay this
process so that anagreement or a compulsory license
is not immediately granted.

There is also the argument that the price of pat-
ented medications is not the main barrier to med-
ication access in LMICs and, in fact, that lack of
manufacturing capacity or poor health care systems
are larger contributors that impact access.10,15

Counter arguments to this point are simple: if LMICs
save money on medication expense, then these
savings can be invested in improvement of their
own drug manufacturing capacity and health sys-
tems. In Thailand, a study found that if relevant HIV/
AIDs drugs were not patented, an additional 10,000
prescriptions could be made, which would increase
access by 50%.10

The high costs of cancer drugs threaten access to
cancer treatment even in high-income countries.
As a result of its extremely high cost, trastuzumab
emtanzine (T-DM1), a drug used to treat meta-
static HER2-positive breast cancer, has not been
made available to patients treated in the national
health system in the United Kingdom, according
to a recent recommendation by the National In-
stitute for Health and Care Excellence. The Na-
tional Institute for Health and Care Excellence
estimates that only 1,500 women in the United
Kingdom would benefit from treatment with T-DM1
every year and that a year of treatment costs
£102,405, roughly 3.9 times the 2014 per capita
income of £26,350 in the United Kingdom.43,44

Comparedwith lapatinib plus capecitabine therapy
in this setting, T-DM1 costs £166,400 per quality-
adjusted life year (QALY) gained,45 which is signif-
icantly higher than the cost-effectiveness threshold
in the United Kingdom of £30,000/QALY gained.46

In contrast to lapatinib and capecitabine, T-DM1
therapy has a more favorable adverse effect profile
and is generally well tolerated, an important con-
sideration in patients with advanced cancer where
preserving quality of life is a major goal; this fact is
not accounted for in the cost and QALY calculation.

Out of concern of the access barrier to T-DM1
therapy, the Coalition for Affordable T-DM1, a civil
organization, sent a formal letter to United King-
dom secretary of state for health to ask that the

government use provisions in United Kingdom
patent laws to authorize the manufacture or im-
portation of generic versions of T-DM1without the
permission of Roche.43,44 This case simply exem-
plifies the exorbitantly high price of cancer med-
ications and the urgent need to find solutions to
this problem, especially in resource-conscious or
resource-constrained settings.

BARRIERS TO COMPULSORY LICENSES

Pursuingacompulsorylicensedoesseemtobeapos-
sible solution to improve access to medications in
LMICs.Nonetheless, therearesignificantbarriers to
this route for many LMICs and, consequently, this
route has not been frequently pursued for cancer
drugs since the introduction of the TRIPS Agree-
ment and Doha Declaration in 2001 for essential
cancer medications. A 2005 report by the WHO
found that many LMICs did not implement
many TRIPS flexibilities into their legislation—
compulsory licensing, parallel importation, limits
on data protection, use of broad research, and
other exceptions to patentability—and this was
primarily attributed to a lack of legal and techni-
cal expertise needed to draft such legistlation.47

Furthermore, even when compulsory licenses are
approved, therecanstill bedelays in the introduction
of these generic medications into the market. For
example, in Thailand, introduction of generic med-
ications was delayed for 1 year from the time
compulsory licenses were approved.32 The reason
for this was that some patent-holding companies
alleged that importation and production of generic
drugs under Thailand’s government-use licens-
ingpolicy, a formof compulsory licensing,wasnot
protected by TRIPS/DOHA. As a result, this caused
confusionandreluctanceamonggenericproducers
and, consequently, a delay in importing the medi-
cations.32 In recognition of these issues, efforts are
needed to resolve these barriers in obtaining com-
pulsory licenses for essential medications.

ALTERNATIVE STRATEGIES TO IMPROVE ACCESS
TO CANCER MEDICATIONS

New strategies are being considered to ensure
that cheaper medicines flow to countries most in
need. These include tiered price schemes, public–
private partnerships, patent pools, and tax
incentives.48,49

Tiered pricing, also known as price discrimination
anddifferential or equity pricing, consists of charg-
ing different prices for the same product or service
in different markets or segments of a market. The
methodusually isbasedonconsumerability topay
and not necessarily on the market demand. For
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Table 2 – 2015 WHO Essential Medicines List for Cancer Medications

Essential Medicine On-Patent in United States? (patent holder) On-Patent in Europe? (patent holder)

Antineoplastic and adjuvant

All-trans-retinoid acid No No

Allopurinol No No

Asparaginase No No

Bendamustine Yes (Teva Pharmaceuticals) Yes (Mundi Pharma)

Bleomycin No No

Calcium folinate No No

Capecitabine No No

Carboplatin No No

Chlorambucil No No

Cisplatin No No

Cyclophosphamide No No

Cytarabine No No

Dacarbazine No No

Dactinomycin No No

Daunorubicin No No

Docetaxel No No

Doxorubicin No No

Etoposide No No

Fludarabine No No

Fluorouracil No No

Filgrastim No No

Gemcitabine No No

Hydroxycarbamide No No

Ifosfamide No No

Imatinib No Yes (Novartis)

Irinotecan No No

Mercaptopurine No No

Mesna No No

Methotrexate No No

Procarbazine No No

Rituximab Yes (Roche) No

Tiguanine No No

Trastuzumab Yes (Roche) No

Vinblastine No No

Vincristine No No

Vinorelbine No No

Hormones and antihormones

Anastrozole No No

Bicalutamide No No

Dexamethasone No

Leuprorelin Yes, suspension for subcutaneous injection
(Tolmar Pharmaceuticals)

Yes, suspension for subcutaneous injection
(Tolmar Pharmaceuticals)

(Continued on following page)
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example, medications will be more expensive in
high-income countries and more affordable in
LMICs.

In the last two decades, tiered pricing has been
frequently used to lower the cost of vaccines and
AIDSmedications in LMICs. Until recently, though
the situation has started to change, tiered pricing
had not been applied frequently to oncology med-
ications. For example, in 2011, there was little
variation in price between widely used cancer
medications—oxaliplatin, bevacizumab, cetu-
zimab, trastuzumab, sorafenib, erlotinib, and
gefitinib—in Southeast Asia despite gross na-
tional income per capita varying between coun-
tries by three-fold or more.5 A few pharmaceutical
companies have introduced tiered pricing for
their cancer products in the last few years, in-
cluding GlaxoSmithKline, Eli Lilly, Sanofi, and
Roche.5

One effort underway to promote tiered pricing has
been organized by the Global Fund and GAVI
Alliance. This effort is known as the Equitable
Access Initiative and aims to improve global ac-
cess to essential medicines.50 Stratifying prices
into tiers can be done in several ways. The group’s
first proposal recommended prices be set by an
international public health body, such as the
WHO; however, a more recent proposal considers
voluntary discounts by pharmaceutical compa-
nies, and this could lower prices even further.50

Despite these efforts, it is unclear whether strati-
fying prices would significantly reduce the cost of
cancer drugs. A study from the President’s Emer-
gency Plan for AIDSRelief in 2005 concluded that
tiered pricing had failed to lower the price of on-
patent HIV/AIDS medications, and that generic
formulas were primarily responsible for reducing
the price of AIDS drugs and improving access.50

From 2004 to 2008, the average price of HIV
antiretrovirals decreasedby48%,and it isdebated
whether this is primarily a result of tiered pricing,
generic manufacturing, targeted negotiations, or
a combination of the three.7 On one hand, be-
causeof thesecontroversies, theEquitableAccess

Initiative and other organizations, such as
Médecins Sans Frontières, do not endorse tiered
pricing as they worry that this may result in
middle-income countries paying higher prices for
medicines.25,50,51 On the other hand, some believe
tiered pricing could work well in small-volume
markets or in regions with uncertain production
capacities on which an occasional short-term so-
lution is needed to temporarily secure access to a
medication.51

Whatever solution is pursued, there is growing
recognition that the price of oncology medications
is a problem. A recent joint symposium that in-
volved the WHO, WTO, and the World Intellectual
Property Organization agreed that prices for es-
sential medicines continue to be an issue in LMICs,
and concerns over how to increase access to med-
icines were discussed.30 In 2015, theWHO updated
their list of essential medicines and included 16 new
oncology drugs, several of which are under patent
and are priced high (Table 2).52-54

In conclusion, price negotiationswith pharmaceu-
tical companies and use of compulsory licenses,
albeit controversial, has led to an important ad-
vance in access to drugs for communicable dis-
eases, such as HIV and hepatitis C and, more
recently, for cancer, in LMICs. Even the threat of
compulsory licenses can work as a bargaining
chip when discussing drug prices with indus-
try. Indeed, the pharmaceutical industry has
responded with a series of price-discrimination
and market-access strategies to increase sales
and access to medications in LMICs, as seen in
HIV treatment access in the last decade. In this
context, it is imperative that we review existing
approaches to drug pricing and identify solutions
to improve access to cancer medications in
emerging markets and LMICs. We will have the
most success solving this problem through collab-
oration between the pharmaceutical industry,
governments, private funds, civil organizations,
andhealthprofessionals; only thenwill webeable
to best control the growing burden of cancer
worldwide.55

Table 2 – 2015 WHO Essential Medicines List for Cancer Medications (Continued)

Essential Medicine On-Patent in United States? (patent holder) On-Patent in Europe? (patent holder)

Hydrocortisone No No

Methylprednisolone No No

Prednisolone No No

Tamoxifen No No

NOTE. See WHO,52 Union for International Cancer Control,53 and European Patent Office.54

298 Volume 2, Issue 5, October 2016 jgo.ascopubs.org JGO – Journal of Global Oncology

http://jgo.ascopubs.org


DOI: 10.1200/JGO.2016.005363
Published online on jgo.ascopubs.org on June 29, 2016.

AUTHOR CONTRIBUTIONS

Conception and design: Cinthia Leite Frizzera Borges Bognar,
Gilberto de Lima Lopes Jr

Collection and assembly of data: All authors
Data analysis and interpretation: All authors
Manuscript writing: All authors
Final approval of manuscript: All authors
Accountable for all aspects of the work: All authors

AUTHORS’ DISCLOSURES OF
POTENTIAL CONFLICTS OF INTEREST

The following represents disclosure information provided by
authors of this manuscript. All relationships are considered
compensated. Relationships are self-held unless noted.
I = Immediate Family Member, Inst = My Institution. Rela-
tionshipsmaynot relate tothesubjectmatterofthismanuscript.
For more information about ASCO’s conflict of interest policy,
please refer to www.asco.org/rwc or jco.ascopubs.org/site/ifc.

Cinthia Leite Frizzera Borges Bognar
No relationship to disclose

Brittany L. Bychkovsky
No relationship to disclose

Gilberto de Lima Lopes Jr
Honoraria: AstraZeneca, Genentech, Merck Serono, Merck
Sharp & Dohme, Fresenius Kabi, Novartis, Bristol-Myers
Squibb, Janssen-Cilag
Consulting or Advisory Role: Pfizer, Bristol-Myers Squibb, Eli
Lilly, ImClone
Research Funding: Eli Lilly, ImClone, Pfizer, AstraZeneca,
Merck Sharp & Dohme, Eisai
Expert Testimony: Sanofi

ACKNOWLEDGMENT
B.L.B. thanks theDana-Farber Cancer Institute for supporting
her research work.

REFERENCES
1. International Agency for Research on Cancer: GLOBOCAN 2012: Estimated cancer incidence, mortality and prev-

alence worldwide in 2012. http://globocan.iarc.fr

2. Goss PE, Lee BL, Badovinac-Crnjevic T, et al: Planning cancer control in Latin America and the Caribbean. Lancet
Oncol 14:391-436, 2013

3. Goss PE, Strasser-Weippl K, Lee-Bychkovsky BL, et al: Challenges to effective cancer control in China, India, and
Russia. Lancet Oncol 15:489-538, 2014

4. Stewart B, Wild CP (eds): World Cancer Report. Lyon, France, IARC, 2014

5. Lopes G de L Jr, de Souza JA, Barrios C: Access to cancer medications in low- and middle-income countries. Nat Rev
Clin Oncol 10:314-322, 2013

6. ’t Hoen E: Access to cancer treatment: A study of medicine pricing issues with recommendations for improving access
to cancer medication. A report prepared for OXFAM. http://apps.who.int/medicinedocs/documents/s21758en/
s21758en.pdf

7. CanTreat International: Access to cancer treatment in low- and middle-income countries. An essential part of global
cancer control. A CanTreat position paper. http://axios-group.com/assets/Uploads/CanTreat-UICC-IssuePaper-2010.
pdf

8. de Souza JA, Hunt B, Asirwa FC, et al: Global health equity: Cancer care outcomedisparities in high-,middle-, and low-
income countries. J Clin Oncol 34:6-13, 2016

9. IMS Institute for Healthcare Informatics: Innovation in cancer care and implications for health systems: Global on-
cology trend report. http://obroncology.com/imshealth/content/IMSH_Oncology_Trend_Report_020514F4_screen.pdf

10. Yamabhai I, Smith RD: A review of the health and economic implications of patent protection, with a specific focus on
Thailand. Health Res Policy Syst 10:24, 2012

11. World Health Organization: WTO and the TRIPS agreement. http://www.who.int/medicines/areas/policy/wto_trips/en/

12. Ooms G, Forman L, Williams OD, et al: Could international compulsory licensing reconcile tiered pricing of phar-
maceuticals with the right to health? BMC Int Health Hum Rights 14:37, 2014

13. Lopes G: Compulsory licensing: A double-edged sword in the fight for access to cancer medications in low- and
middle-income countries. https://connection.asco.org/blogs/compulsory-licensing-double-edged-sword-fight-access-
cancer-medications-low-and-middle-income

14. Beall R, Kuhn R: Trends in compulsory licensing of pharmaceuticals since the Doha Declaration: A database analysis.
PLoS Med 9:e1001154, 2012

15. IMS Consulting Group: Securing IP and access to medicine: Is oncology the next HIV? An IMS Consulting GroupWhite
Paper on compulsory licensing and other risks to intellectual property rights in oncology. https://www.imshealth.com/
files/web/Global/Services/Services%20TL/IMSCG_Compulsory_Licensing.pdf

16. World Trade Organization: WTO members agree to extend drug patent exemption for poorest members. https://www.
wto.org/english/news_e/news15_e/trip_06nov15_e.htm

299 Volume 2, Issue 5, October 2016 jgo.ascopubs.org JGO – Journal of Global Oncology

http://dx.doi.org/10.1200/JGO.2016.005363
http://jgo.ascopubs.org
http://www.asco.org/rwc
http://jco.ascopubs.org/site/ifc
http://globocan.iarc.fr
http://apps.who.int/medicinedocs/documents/s21758en/s21758en.pdf
http://apps.who.int/medicinedocs/documents/s21758en/s21758en.pdf
http://axios-group.com/assets/Uploads/CanTreat-UICC-IssuePaper-2010.pdf
http://axios-group.com/assets/Uploads/CanTreat-UICC-IssuePaper-2010.pdf
http://obroncology.com/imshealth/content/IMSH_Oncology_Trend_Report_020514F4_screen.pdf
http://www.who.int/medicines/areas/policy/wto_trips/en/
https://connection.asco.org/blogs/compulsory-licensing-double-edged-sword-fight-access-cancer-medications-low-and-middle-income
https://connection.asco.org/blogs/compulsory-licensing-double-edged-sword-fight-access-cancer-medications-low-and-middle-income
https://www.imshealth.com/files/web/Global/Services/Services%20TL/IMSCG_Compulsory_Licensing.pdf
https://www.imshealth.com/files/web/Global/Services/Services%20TL/IMSCG_Compulsory_Licensing.pdf
https://www.wto.org/english/news_e/news15_e/trip_06nov15_e.htm
https://www.wto.org/english/news_e/news15_e/trip_06nov15_e.htm
http://jgo.ascopubs.org


17. World Trade Organization: Understanding the WTO: The organization. Least-developed countries. https://www.wto.
org/english/thewto_e/whatis_e/tif_e/org7_e.htm

18. Barigaba J: Africa: Uganda leads push for permanent waiver on drug. The East African, November 9, 2015. http://
allafrica.com/stories/201511091872.html

19. Stirner B, Thangaraj H: Learning from practice: Compulsory licensing cases and access to medicines. Pharm Pat Anal
2:195-213, 2013

20. Luo J, Oliveira MA, Ramos MBC, et al: Antiretroviral drug expenditure, pricing and judicial demand: An analysis of
federal procurement data in Brazil from 2004-2011. BMC Public Health 14:367, 2014

21. Reuters: Merck wins hepatitis C drug patent claim against Gilead. The New York Times, March 22, 2016. http://www.
nytimes.com/2016/03/23/business/merck-wins-hepatitis-c-drug-patent-claim-against-gilead.html

22. Harris G: Maker of costly hepatitis C drug sovaldi strikes deal on generics for poor countries. The New York Times,
September 15, 2014. http://www.nytimes.com/2014/09/16/business/international/maker-of-hepatitis-c-drug-strikes-
deal-on-generics-for-poor-countries.html

23. Hill A, Khoo S, Fortunak J, et al: Minimum costs for producing hepatitis C direct-acting antivirals for use in large-scale
treatment access programs in developing countries. Clin Infect Dis 58:928-936, 2014

24. Wei L, Lok ASF: Impact of new hepatitis C treatments in different regions of the world. Gastroenterology 146:1145-
1150.e1-4

25. Medecins Sans Frontieres: Strategies to secure access to generic hepatitis C medicines. http://www.msfaccess.org/
sites/default/files/MSF_assets/HepC/Docs/HepC_brief_OvercomingbarriersToAccess_ENG_2015.pdf

26. HepCoalition: Home. http://www.hepcoalition.org

27. Brazil Ministry of Health: Compra conjunta de medicamentos gera economia de até 83%. http://www.brasil.gov.br/
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