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Global Pharmaceutical Development and Access:
Critical Issues of Ethics and Equity

Agustin Lage MD PhD

Edited for publication from Dr Lage's opening remarks at the Second International Symposium on Immunobiologicals in Rio de Janeiro, Brazil,
May 4-6, 2011, with permission from the author and symposium organizers, Bio-Manguinhos and Fiocruz (Fundacdo Oswaldo Cruz). Full text of the
oral presentation can be found at: http://www.simposiobio35.com.br/download/Lage.pdf

ABSTRACT

The article presents global data on access to pharmaceuticals
and discusses underlying barriers. Two are highly visible: pricing
policies and intellectual property rights; two are less recognized:
the regulatory environment and scientific and technological ca-
pacities. Two ongoing transitions influence and even distort the
problem of universal access to medications: the epidemiologic
transition to an increasing burden of chronic non-communicable
diseases; and the growing role of biotechnology products (espe-
cially immunobiologicals) in the pharmacopeia. Examples from
Cuba and Brazil are used to explore what can and should be
done to address commercial, regulatory, and technological as-
pects of assuring universal access to medications.

KEYWORDS Biotechnology, biological products, clinical trials,
drug costs, economics, pharmaceutical, pharmaceutical prepara-
tions, intellectual property, patents, access to health care, world
health, Cuba, Brazil

INTRODUCTION

Access to medications is part of the wider issue of the right to
health, which in turn is part of the global debate on equity and hu-
man rights. Approaching the issue from an ethical perspective is
more complex than from a legal perspective, since it means going
beyond individual convenience to assume a commitment of larger
scope: with the community, the nation, and humankind. According
to the ethical theory of consequentionalism, an action is ethical
or not depending on its consequences. Our analysis should then
focus on the consequences of the behavior of current global sys-
tems of research, manufacturing, distribution and use of medica-
tions; and on what we can do to modify these consequences to
achieve better population health and equity.

There are ethical issues related to access to existing medica-
tions, and also related to scientific research on new medications.

THE FACTS

The human right to health is recognized in many international in-
struments, such as the founding documents of WHO, the Alma
Ata Declaration and several treaties on human rights. Article 25.1
of the Universal Declaration of Human Rights (1948) states: “Ev-
eryone has the right to a standard of living adequate for the health
of himself and of his family, including food, clothing, housing and
medical care and necessary social services”. Over 100 countries
include health provisions in their constitutions.[1,2] Access to es—
sential medications is also included in the UN's Millennium De-
velopment Goals.

Nevertheless, empirical data show that in most countries, access
to medications is far from universal.

Deep concerns about access to medications have appeared in the
specialized literature since the 1990s. In 2001, the World Health
Assembly endorsed a resolution calling for development of stan-
dardized methods for measuring and monitoring pharmaceutical
prices, resulting in the launch of the WHO's Health Action Inter-
national Project on Medicine Prices and Availability.[3-5] The first
draft of its manual was published in 2003. Since then, more than 50
studies using the manual have been conducted on the affordability
and availability of essential medications, and on the special and
more complex case of medications for chronic diseases.

Availability is assessed through retail pharmacy surveys; afford-
ability by comparing medicine prices with the average daily wage
of an unskilled worker in the public sector.

Although carried out in countries with widely diverse character-
istics, and including various types of medications, most of these
studies shared these common results:

e In low- and middle-income countries, medication prices are
high, especially in the private sector, reaching in some cases
80 times the international reference price.

e Availability in low- and middle-income countries can be low,
particularly in the public sector. A study published by WHO
found that mean availability of essential medications was 35%.
Low availability in the public sector drives users to migrate to
the private sector, where prices are high.

e Treatments are often unaffordable (e.g., requiring over 15 days’
wages to purchase 30 days of treatment). This problem is es-
pecially serious for chronic diseases needing long-term treat-
ment.

e Average per capita spending on pharmaceuticals in high-
income countries is 100 times that in low-income countries.
WHO estimates that 15% of the world’s population consumes
over 90% of global production of pharmaceuticals (by value).

¢ In low-and middle-income countries, because of high prices,
medications account for 25% to 70% of total health care expen-
ditures, compared to less than 15% in high-income countries.

e Government procurement systems can be inefficient, buying
expensive brand-name medications instead of more economi-
cal generics.

Do we have a problem? It is obvious that the answer is yes. Inde-
pendently of the specifics in each country and the need for more
precise data, the inescapable conclusion is that there is a huge
gap between discourse on the right to health and the reality of
broad access to medications. To overlook this fact, or to recog-
nize it passively, constitutes an ethical problem in itself.

Low-income countries are not the only ones failing to achieve uni-
versal health care coverage.[6,7] Itis a global issue. In the 1970s,
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a California minimum-wage worker could insure his/her family of
four for 15% of his annual income; in 2005, the same worker had
to pay 101% of his/her income to purchase the same coverage.[8]

In addition to access to available medications, there is a second
dimension of the problem related to priority setting for scientific
research on new pharmaceuticals. According to some estimates,
less than 10% of the world’s biomedical R&D funds are aimed
at addressing the problems responsible for 90% of the global
disease burden. This disparity has been termed the 10/90 gap.
[9] It means that research efforts primarily concentrate on new
products for long-term treatment of non-communicable diseases
of adulthood, especially in high-income countries. Only 1% of new
medications developed in the 25 years up to 2004 were for tropi-
cal diseases and tuberculosis, which together account for over
11% of the global disease burden.[3]

THE MOST VISIBLE CAUSES

The roots of the problems described above are socio-economic
and political. We live in a world that is very far from fair. This in-
equity is revealed in nutrition, employment, housing, wages, and
almost all dimensions of human life. Life expectancy, a broadly
encompassing health indicator, shows wide disparities among
countries (and within countries), related to an also huge divide in
wealth reflected in Gross Domestic Product (GDP).

Inequity in access to medications is just one component of this
larger problem, and its ultimate solution will mean confronting the
formidable economic and political challenges of our time—a dis-
cussion beyond the scope of this article.

This paper will focus on more specific causes of inequitable ac-
cess to pharmaceuticals related to medications and research
policies, particularly the impact of policies on medications pricing
(related to concentration of the pharmaceutical industry) and intel-
lectual property and patents.

Systems for distribution and financing of medications vary widely
from country to country, and no policy can be applicable every-
where. Nevertheless, price studies have found some inadmissible
distortions that should be corrected.

Notably, there is an inverse correlation between the proportion of
price patients pay out of pocket and the country's GDP.[10] That
is, in poorer countries patients must pay a higher fraction of the
price of a given medication, while patients in richer countries re-
ceive greater support from the public purse.

Although prices in the public sector are often lower than in the
private sector, in many countries prices to patients in the pub-
lic sector are significantly higher than public procurement prices.
Such large margins suggest that some public facilities may be
generating income through pharmaceutical sales.

The second causal factor of high prices and low access to medica-
tions is the impact of intellectual property agreements. This situation
is relatively novel and is the expression in the pharmaceutical arena
of neoliberal economic policies imposed in the 1980s and 1990s.

Since then, such agreements have constituted a continuous pro-
cess and been the subject of permanent debate, in which three
milestones can be distinguished:

e In 1980, the Patent and Trademark Law Amendments Act
(Bayh-Dole) in United States allowed universities to obtain pat-
ents from research carried out with public funds, and to sell
these to the private pharmaceutical industry.

e In 1995, the World Trade Organization (WTO) was born, and it
enforced the Trade Related Intellectual Property Agreements
(TRIPS), which established standards of patent protection for
pharmaceuticals.

e In 2001, the WHO Ministerial Conference released the Declara-
tion on TRIPS and Public Health (Doha Declaration) which af-
firmed that TRIPS agreements “can and should be interpreted
and implemented in a manner supportive of WTO Members’
right to protect public health, and in particular, to promote medi-
cine access for all."[11]

In 2004, WHO created a Commission on Intellectual Property
Rights, Innovation and Public Health, which in turn commis-
sioned 22 studies to expand the knowledge base on the issue.
[12-14] These concluded that intellectual property does not
provide effective incentive for innovation in developing coun-
tries.

...there is a huge gap between discourse on the
right to health and the reality of broad access to
medications. To overlook this fact...constitutes an
ethical problem in itself.

The polemics around patents continue, and although there is
growing awareness of the inadequacy of the current global sys-
tem for supporting innovation in new medications, practical results
have been very limited.

We are witnessing a collision of pressures: on one side, sev-
eral governments and international organizations insist on
the implementation of the Doha Declaration recommenda-
tions for more use of flexible options included in the TRIPS
agreements—such as exemptions of patentability, compulso-
ry licensing, and exhaustion of rights. On the other side, the
big pharmaceutical manufacturers in rich countries and their
political allies are trying to undermine these options through
bilateral or regional trade agreements, known as TRIPS-Plus
or WTO-Plus. Provisions in these agreements further narrow
circumstances in which a compulsory license can be justified—
virtually nullifying such opportunities—and extend periods of
data exclusivity, enabling large pharmaceutical companies to
prevent or delay generic competition.

The brutal fact is that in many countries, interest in maintaining
standing as a preferred trading partner committed to intellectual
property protection has thus far prevailed over commitment to ac-
cess to medications.

One of the most consistent findings of all medicine pricing studies
is the large gap between originator companies’ brand prices and
those of generic versions, a difference that prevails even after pat-
ent expiration.

A study of 15 pharmaceuticals in 36 countries found price ratios
between originator products and generic products on the order
of 300% in Africa, 200% in the Americas, 287% in Europe, 221%
in Southeast Asia, and 304% in the Asia-Pacific region. In some
countries these ratios are even higher.[15]

MEDICC Review, July 2011, Vol 13, No 3

17



Special Article

The wo phenom ena discussed so fur~ m edicaton pricing struc-
wre and ntelectualproperty- are h um a consequence ofphar-
m aceutical hdustry concentruton and its m arketdriven nature.

0ver90% ofthe value ofthe world’s pham aceuticak & produced
n high-ncom e countries. M ore than 70% is produced n jstfive
countries,and m ore than 45% by the top ten com panies.The fruc-
ton ofthe pham aceutical m arket in the hands of these op ten
ncreased from 27 5% i the 1980s to 45.7% by the year2000.[3]

Atthe sam e tin e, the pham aceuticalm arketis fur from beng a
“free m arket’whose “nvisble hand” optim ally determ nes nvest
m ents and prices. E flective dem and, orability to pay, s ako high-
ly concentruted n high-hcom e countries. fthas been estm ated
that15% ofthe world’s populaton n these countries consum es
90% ofm edicatons, and the trend towards further m arket con-
centruton conthues:the US share ofthe pham aceuticalm arket
ncreased from 18% i 1976 © 52% i the year2000.

M edicaton expendiures occurmainly in the privat sector and
this becam e m ore pronounced n the 1990s- forallcountries and
ncom e groups- when govemm ents’particpaton n pham aceu-
ticalexpenditures decreased from 42 9% t 39 2% .Paradoxical
ly, the bias s even greater n m dde-and bw-ncom e countries,
where 74% ofm edicaton expenditures are n the private secbr,
com pared  58% i high-hcom e countries.

This "m arketfuilure” in the pham aceutical ndustry s ako evident
i albcatons of nvestm ents for scientfic research, which do not
folow realdem and- as determ ned by health in pact butrather
effective dem and.

M ostm edicalresearch s done in high-ncom e countries: 12 coun-
tries concentrute 80% of research spending. M oreover, m edical
research financing has been m oving towards the private sector.
In the United Stutes, m ore than 60% ofpham aceuticalresearch
and more than 70% ofclnical triak are financed by the private
pham aceutical ndustry, and the trend contihues.This i the root
cause ofthe 1090 gap denounced by the G bbalForum forH ealth
Research, explhining why nvestmentn R&D s directed manly
towards drugs for central nervous system , m etubo lic, neop kistic
and card ovasculird seases (F igure 1).[16]

Figure 1: Concentration of Global Health Research and Development

% Health R&D Funding
8%

3%
’ [ Pham aceutical
ndusty

2%

[l Public funding,
high-ncom e countries

Public funding, bw-

& m dd k-hcom e countries
47% . .
Private, non-profit
fund ng

Source: World Health Organization: The World Medicines Situation

Another consequence of the concentuted and m arketdriven
charucterofthe pham aceutical ndustry s declne n nnovaton:

whik research spending trpled i the 1990s, outputofnew drugs
actually declined.

The pham aceutical ndusty has sold the public the dea that
nnovaton i stin ubited by com petiton and thatthe high prices
guarunteed by patents are essental o its funding. However, a
clser bok atthe financialstructure ofthe pham aceuticalsecor
show s thatm arketing, notresearch, is the biggestexpenditure.

D riven by com petitive pressures forshorttemn profits, research
projcts increasing ly fuvor low —risk, increm ental innovatons on
already existing products. Then a kind ofvicious circle em erg-
es in which such innovations produce small im provem ents in
clinicaltrials (Figure 2 ).Butto achieve stutisticalsign ficance,
these trials m ust be carried out in hom ogenous populations
w ith narrow inclusion criteria, a very expensive undertuking.
This costis laterpassed on in the form ofhigherprices. M ar-
ketpenetution w ith sm allm edical im provem ents also requires
a big marketing investm ent, another cost recovered through
higherprices.

Figure 2: The Vicious Circle
THE VICIOUS CIRCLE

Low —isk Fnancial Enty barriers
propct constuints -patents
-regulaton
Small H igh m arketing
in provem ent costs

Narrow hclusion
criteria

Large sam p e
size

H igh product
prices

H igh clnicaltial
costs

Consequence: bng-em high costs form nor im provem ents n highly-
se kcted popubtons.

The absurd resu ttofthe repetitive operaton ofthis vicous cicle &
thatwe getncreasingly m ore expensive drugs w ith ess hnova-
ton and thus kss heatlth in pact In epidem obgicaltem s, lim ited
access b these expensive products ako contrbutes to m nin al
populton-w ide im pact

The ssue ofdrugs w ith high pricesand m nim alclnical in pactis
quite evidenti som e recentanticancerdrugs, such as Cetuxin ab
for ung cancer, which has annualteatm entcosts 0f$80,000 per
patentand, according o the clinical trinks, produces a survival
advantage of1.2 m onths;orErbtnb forpancreatic cancer,which
costs $15,000 a year per patent, fora survival advantuge of 10
days dem ostruted i the clinicaltrial.[17]

LESS VISIBLE CAUSES

W HO has explicitly recom m ended thatgovemm ents avoid tuxing
m ed icatons, stin ulite generic com petiton, avoid use ofexpen-
sive brund-nam e products in the public sector, and, when pat
ents becom e an obstuclk  m edicaton access, use com pukory
licensing and otherprovisions i bcalkiws ih accordance w ith the
Doha Dechiraton.[12]
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Thorough and coherent im pkem entuton of these recom m enda-
tons & h itselfa rem endous challenge form any countries atpo-
litical, kgaland adm histotive kvek.Buteven ifwe were abk
opp k the firstaccess barrier of nadequat pricing policies, and
the second barrier thrown up by ntellectual property provisions;
there would stillbe wo m ore barriers, which have been kss fre-
quenty discussed untilnow .

The thid barrier s relbted © the requbtry envionm ent The
trend tow ards conthuous ncrem ents n regubtory stundards for
m edicatons & relatively recent itwas only n 1962 thatproofof
efficacy was required, driving the adoption ofthe currentdrug ap-
prova lprocess.

No one willobjpctt concems for pham aceutical safety and ef
ficacy, particularly from an ethicalperspectve. However, beyond
a cermn threshod, requ kbiory stundards a ko operute as protec-
tonistbarriers, lin ithg m anufucture and nnovaton o those com -
panies w ith an operutonalvolum e krge enough to absorb costs
(nclding the pructice of passing the lter on n higher prices,
furtherreducing afordability ofnew m edicatons) (F igure 3).

Figure 3: Regulatory Stringency and Public Health Impact

Impact
on public
health
Low Low
affordability

Regulatory stringency

Understundably, this & a delicat pic, but from a populiton
health perspective, the relaton between regubtory stringency
and the public healh in pactofm edicatons s revealed as a belk
shaped curve:when regulbitory stringency is o kix, lim ited public
health benefitresults due © lbw productquality; when it s too
tight, lim ited benefitresuls from high prices that im pede access.
Populaton health requires both quality and coveruge .

Atwhatpointis an optin albalkince achieved between safety and
efficacy, on the one hand, and access, on the other, © achieve
higherpublic health im pact? This 5 a scientfic probkm ,notonly
a kgalone.Unkss countries are abk t build dom estic scientfic
capacites, they w illnotbe abk to form ubte theirown stutegies
 address this com plex ssue and w illnotbe h a positon © pro-
tecttheirown popukitons.

The problem & even more com plex forbiobgicalproducts, partic-
ulbrly forin m unobibbgicak.Before the em ergence ofbbtechno
ogy, exp iraton ofpham aceuticalpatents alowed m ore afordab ke
generic versions ofthe sam e quality to enterthe m arket

In the Unied Stotes, the Drug Price Com petiton and Patent
Term Resboruton Act Hath-W axm an) of 1984 reduced regu k-
tory barriers o generics,waiving the need o repeatclnicaltils,
if physica kchem ical com parability can be dem onstruted. Butthe
bindscape gets com plicated w ith b io bgica lproducts thatare com -

plxmolkcuksproduced nside living cells,a processwhich could
ntoduce a variety of contum hants, and for which final product
tests could have lin ited value as predictors ofclinicalefficacy.

The response was the doctrihe that“the process i the product”
R igorously in plem ented, the consequence would be thatno pro-
cess k strictly dentical © any other, and thattherefore generic
biolbgics cannotexst This s twntum ountto a paentih perpetuity.
The fourth barrier com es from lim ited scientfic and technolbgical
capacites n m any countries, m aking them unablke to m anufucture
pham aceuticak orto build the irown regu btory strutegy, ketabne
nnovate. The problem ofscientfic capacity in deve bping coun-
tries s wofold: first the volum e ofscientfic activity, and second,
its re laton to the econom y. To approach one w ithoutthe other is
an exercise n futility.

According o the 2010 UNESCO Science Report[18]deve bping
countries, w ith a share 0of418% ofthe worlds GDP, contrbute
only 23 8% ofglobalR&D hvestment W ith 81.7% oftheworld’s
populaton, they contrbute 37 9% ofscientfic researchers and
produce 32 4% of scientfic publicatons. This s the volume
problem , and there i vast lieruture thatspeaks © it Butits
even more i poruntt recognize thata substntalpartofthis
lin ited R&D rem ains unconnected to the econom ic stucture of
society. ltis noteasy  find unbiased ndicators to dem onstute
this relatonship.Butifwe tuke patents, forexam ple, the North—
South divide s even m ore prom hent deve bping countries, al
though they produce 32 4% ofscientific papers, own only 4 5%

ofpatents.

S cientific capacity is increasingly needed notonly for its own
sake, butalso o use science and © tunshkte itinto technolk
ogy. As the pham aceutical industry tunsits o a biolbgical
pham acopeia, both m anufucturing tchnolgy and regulatory
decisions will be more deeply science-based, and in many
countries the lack of scientific capacity could operate as a
guaruntee ofmonopoly even more efficientthan intellectual

property.

TRENDS: EPIDEMIOLOGIC TRANSITION

During the kstfew decades, w ith the excepton ofsom e African
countries n which life expectuncy has decreased due © the AIDS
epidem ic, the burden of non-com m unicabk chronic dseases of
adu lhood has been ncreasing worldw ide.

G bbally, more than 35 millon deaths each year 60% of all
deaths) are due © chronic diseases, and 80% of these occur
n m iddke-and bw-ncom e countries where these diseases ako
affect peop ke younger than n the develped natons.[19] The
trend s especially evidentin Lath Am erica, where m ostcountries
are experiencig a dem ogruphic tunsiton owards a m ore aged
populaton.

In Cuba, the first three causes ofdeath are now cardiovasculir
dkeases, cancerand stroke ; ogetherthey accountfor83% ofm or-
twlity.Som e 18% ofthe Cuban populiton s now over60 yearsod,
and ifthe trend conthues, ths figure willbe 29% by 2030.Cancer
k akeady the firstcause ofpotentulyears of life bst

W hen patents pay the greatestshare ofa mediche’s price out
oftheirown pockets, a drug fora chronic disease & a sign ficant
econom ic burden for fum iles, especilly considering the addi-
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tional load represented by the long-term use of such medicines.
According to a WHO study in several countries, one month of
asthma treatment consumes an average of 1.4 days’ wages with
generic drugs and 3.3 days with originator products.[20] Hyper-
tension treatment with captopril requires 2.3 days’ wages even
with the generic drug. In some countries, chronic asthma or dia-
betes treatments can consume more than 10% of income.

TRENDS: BIOLOGICAL PHARMACOPEIA

Until the 1980s, the scope of biological products in the pharmaco-
peia was rather narrow, mostly limited to vaccines and blood deriv-
atives. The biotechnology revolution changed this picture, permit-
ting production of biological molecules with the same level of purity,
reproducibility and scalability of chemically-synthesized drugs.

Biotechnology products occupied 10% of the pharmaceutical
market in 2002. Their share is now 18%, predicted to reach 23%
by 2016. This widening of biologicals’ market share is even more
evident when we look at the 100 top-selling drugs: biotechnology
drugs were 15% of these in 2002, but jumped to 31% in 2010, and
are forecast to be 48% by 2016.[21]

The dominance of biotechnology is particularly evident in some
therapeutic areas. Among 633 biotechnology medications in-
cluded in a 2008 survey by the Pharmaceutical Research and
Manufacturing Association of America, 254 (40%) were for cancer
treatment, including 109 monoclonal antibodies and 63 vaccines.
By 2016 it is predicted that four of the five top-selling oncology
drugs will be biologicals; and that all five top-selling antirheumatic
products will be biologicals (Figure 4).

How will the increasing role of biotechnology drugs influence ac-
cess to medications? It will worsen the situation, and not only be-
cause of patents.

Historically, once patents expire in the classic pharmaceutical indus-
try, generic versions of medications appear with much lower prices,

Figure 4: Biotech Share in the Pharmaceutical Market

% 1001

Share in pharmaceutical market

901
90
801
701
60 -

501

Share among 100

404 top-selling drugs

309 15
20+
104

0

often 20% of the original producer's price, due to the entrance of
many manufacturers. But this will not occur for biotechnology drugs,
at least not to the same extent, because manufacturing technologies
are more complex and the regulatory environment is fuzzier.

At the time of this Symposium, the polemics about “biosimilar”
monoclonal antibodies continue to heat up. In the next few years,
patents will expire for five monoclonal antibodies, each one with
sales over five billion dollars.[20]

The intellectual property barrier will fall, but the regulatory barrier
will hold as long as current patent owners succeed in pressing
their claims that chemical comparability cannot be 100% assured
for complex molecules, not even with identical gene sequences,
and that therefore clinical trials must be repeated. The current
position of patent owners—echoed by developed countries’ regu-
latory agencies—requires head-to-head clinical trials to compare
biosimilar monoclonal antibodies with the original product. This
stance can make the very concept of biosimilar antibodies unvi-
able by making clinical trials unaffordable, especially for manu-
facturers in developing countries. The few monoclonal antibody
manufacturers able to perform these expensive clinical trials will
again pass on costs in the form of higher prices. Patents will ex-
pire, but oligopoly control of prices will possibly continue.

Furthermore, the technology barrier will remain. When biotechnol-
ogy appeared in the 1980s, the first recombinant products were
expressed in bacteria or yeast cells. This changed first with re-
combinant erythropoietin and later with monoclonal antibodies, all
demanding genetic engineering and fermentation in mammalian
cells. Currently, more than half of biotechnology products in clini-
cal research require mammalian-cell technology.

This technology exists today on an industrial scale in fewer than

ten countries. If we estimate that one third of oncology biophar-

maceuticals currently in clinical trials will make it to the market,

this could mean about 40 biotechnology products in the therapeu-
tic arsenal of an oncology hospital in
ten years’ time—as many cytostatics
as we have today.

At dosages currently used for anti-
tumor monoclonal antibodies (one
to five grams per patient, and even
more if the antibodies are used
chronically), demand will reach sev-
eral tons of monoclonal antibodies
of therapeutic quality. There is no
manufacturing capacity in the world
for this.

WHAT CAN AND SHOULD
BE DONE

Can we do something? Yes, we
can—and there are tangible exam-
ples in Cuba and in Brazil.

Year

=@~ Conventional/Unclassified <Jll= Biotechnology

Source: EvaluatePharma 2010

T T T T T T T T T T T T T T T 1
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

In Cuba, 585 (67%) of 868 pharma-
ceuticals listed as essential are pro-
duced domestically. Medical atten-
tion is free and drug prices are quite
low. But we also had to address the
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challenge ofbiotechnobgy products: the m ostefficientpolicies
for production and access t generic drugs m ay notwork so
wellforbiolbgics because oftechnolbgicaland requlatory com -
p kexites.

0 ver the lkist three decades, Cuba has been preparing its
scientfic and productive infrustructure for biotechnolgy.22]
Through form dable govemment investm ents, severul re-
search-and-production organ izations have em erged, constitut
ing whatis known today as the W esttm Havana ScientficPole:
a com plex of nstitutions w ith over 12,000 em ployees, includ ing
m ore than 7000 scientists and engineers. ltprovides the pub-
lic health system with 12 vaccines, m ore than 40 biopham a-
ceuticals (including recom binant interferon, erythropoietn, and
m onoclonalantbodies), and diagnostic system s for screening
ofover 30 diseases. These organizatons are currently carry-
ing outsome 90 research projects and clinical trials w ith the
participation of65 hospitls.

Bruzilhas ako i plmented a generic mediche policy and has
had o fightpatent, regulbory and ®chno bgicalbarriers abng the
way.23]There are 2792 generic m edicatons registered n Bru-
zil, 90% dom estically m anufactured. The volum e ofgenerics has
been grow ing, from 233 m illion units distrbuted n 2007 © 330
m illon n 2010.G enerics are 25% ofallm edicatons sold n Bruzil,
butthere is m ore potential, shce we see thatthe share ofgener-
ics 650% n the United Stutes and 45% n Europe.

In 1996, a new kw guarunteed free access to antiretoviul ther
apy n Bruzil. Natonal ndustries cunently m anufucture eightan-
tiretrovinldrugs. Based on its m anufacturing capacity, Brozilw as
i a strong positon to negotate prices w ith m ulthatonalcom pa-
nies. In 2000, fuced w ith M erck’s refusal o reduce the price of
an antietoviul, the Bruziloan govemm entruised the possbility
of ssuing a com pukory license © m anufacture the product The
US govemm entfikd a com pbintagainstBrozilatthe W TO . But
Bruzil had broad public supportand the United Stotes w ithdrew
the com plaintin 2001.

In 2007, the first com pulsory license was effectively in posed
for the antiretroviral drug Efavirenz, used by 75,000 patents.
This strutegy has saved m ore than one billion dollars; m ore-
over, itdem onstuted thatthe m odel of free access, generic
production, strong price negotiation, and com pulsory licensing,
can work.

In 2009, a pintdechiruton by Bruziland India critcized the Eu-
ropean Union’s policy ain hg  restrict the entrance of generic
drugs.

S nce 2004, Cuba and Bruzilhave undertoken pntprojgcts inbio-
technology: am ong the m ost in portuntare producton of recom -
bnanterythropoietn and pegintrferon, as well as deve bpm ent
and supply o Africa (@tW HO s request) ofa m enhgits vaccie.
llustutive of m pact s thatthe distrbuton of erythropoietn for
kidney failure patents n Bruzil hcreased by a fuctoroffouras a
consequence ofthis pintwork.

Butbeyond specfic products, whathas em erged s a new m odel
of cooperuton, w ith the particpaton ofall three main acbrs n
both countries: researchproducton nstitutons, regulatory agen-
cies and public hea fth authorites.

The m odelilustutes three features necessary o successfully ap-
proach m ed ication access n the biotechnobgy eru. In particu b,
the m ode I:

1. Includes deve bpm entof tchnolbgical and scientfic capaci
tes (nclud ng clinicalresearch).

2. Is based on regnal, not ustnatonal, stutegies, © achieve
sufficient scak t absorb costs of ®chnolbgy deve bpm ent
and high quality stundards.

3. Ain satbroad coveruge, n orderto m axim ize in pacton popu-
bton health ndicators.

Universalaccess  m edicatons is notan econom ic operaton,
athough itshould be econom ically viable: itis a health nterven-
ton and an ethical im perutive. Populaton-w ide coveruge and
in pacton heatth ndicators are goak thatgo beyond satisfying
dem and. From this perspective, signficantresuls from clnical
trials and the ®chnical and econom ic viability of the m anufac-
twring operaton are no more than ntem ediate stps towards
the m ore im portuntuftin ate goal: o im prove population health.
24 ,25]

...a closer look at the financial
structure of the pharmaceutical
sector shows that marketing,
not research, is the biggest
expenditure.

In plem enthg univer-
sal access o medi
catons and evala-
thg this stutegy by
its in pacton populi-
ton health ndicators
ako means ntegrut
ing pham aceutical supplies nto com plex health nerventons-
preventive as wellas diagnostic- assuring their ratonaland ap-
propriate use.

In the com ing years, the battle foruniversalaccess o m edica-
tions willbe fought largely in the field of non-com m unicable
chronic diseases using the tols of biotechnology. This new
landscape of aging populations, chronic diseases and bio-
technology drugs w illdem and an approach t universalthera-
peutic coveruge very sim ilar o the successful one used for
vaccines against infectious diseases: political w ill; clear pre-
estublished goals and evaluation through im pacton heatth in-
dicators; w ise stewardship capabilites; and a strong science
com ponent. Gone are the days when we can sharply separate
public heatth (hygiene, prevention,epidem iology)from clinical
services. New tmes demand much more intgruted stute-
gies, in which therupeutics increasingly becom e population-
w ide interventions.

W hatshould be done, for exam plk, © guaruntee full access by
all cancer patents o m odem antitum or m onocbnal antbodies?
There are m ore than 100 therupeutic antbodies n clnical trink.
This trend, although reflecting scientfic progress, i plies a risk
ofm aking “m odem therupy”equivalent® “unafordab ke therapy.”

To hand k this contrud icton we need reg ionalapproaches in Lath
Am erica, buiding a regulbitory envionm ent approprioe  our
populaton health needs, devebping m anufocturing capacites,
and ntegrothg new biopham aceuticak nto com prehensive ther-
apeutic guidelhes foroptim aluse ofnew products w ithin cancer
contolprogrum s.

The challenge s form dable, o be sure, as i the work ahead .But
itcan be done, and we can do it -1
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