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ABSTRACT  Objectives. To describe the new drugs marketed in Brazil during the period 2000-2004,
compare the description to the country’s burden of disease, and suggest initiatives capable of
addressing the situation from the perspective of a developing country.

Methods. Records of new drugs were surveyed in an official drug registration database. The
new drugs were categorized by Anatomical Therapeutic Chemical classification, indication,
and innovation, and compared with the needs of the country’s burden of disease. Data on the
morbidity and mortality rates of selected diseases (diabetes, Hansen’s disease, hypertension,
tuberculosis) were retrieved from official documents and the literature.

Results. During the period investigated, 109 new drugs were launched. Most were general
anti-infectives for systemic use (19), followed by antineoplastic and immunomodulating
agents (16). The number of new drugs launched in 2004 was roughly one-third that of 2000.
Of 65 new drugs, only one-third can be classified as innovative. Most new drugs were in-
tended to treat noninfectious diseases that typically affect developed countries, diseases that
constitute only a fraction of the country’s challenges.

Conclusions. A mismatch occurs between public health needs and the new drugs launched
on the Brazilian market. Not only did the number of new drugs decrease in the study period,
but only a few were actually new in therapeutic terms. Developing countries must acquire ex-
pertise in research and development to strengthen their capacity to innovate and produce the
drugs they need.
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Research and development (Ré&D)
are essential to generating health
products that combat diseases. R&D
conducted by the pharmaceutical in-
dustry addresses the needs of wealth-
ier countries, but all too often, under-
privileged populations in poorer areas
of the world have few or no treatment
options and restricted access to treat-
ments that do exist. The power held by
the pharmaceutical industry is, to

varying degrees, lost when the market
is insufficiently wide or steady, or
when effective public policies are not
in place to promote R&D. Given this
context, the current situation regard-
ing the launching of new drugs needs
to be acknowledged and addressed by
policymakers, managers, and re-
searchers in public and private institu-
tions alike, if availability for actual
public health needs is to be improved.
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Attendant on Brazil’s return to de-
mocracy in the 1980s, a new National
Constitution came into effect in 1988.
It instituted the Brazilian Unified
Health Care System (SUS), whose
principles, structure, and operation
were defined by Laws 8080 and 8142,
passed two years later. The system is
hierarchically structured and decen-
tralized, and its organization is similar
in all three levels of government (1, 2).

In Brazil, communicable diseases,
which typically constitute a formida-
ble public health challenge in under-
developed countries, coexist with the
chronic diseases common of devel-
oped regions. In this phenomenon,
termed “epidemiological overlap,”
rather than undergoing the expected
transition experienced by most of the
developed countries, morbidity and
mortality rates remain high for both
groups of diseases, and differences in
the epidemiological characteristics of
areas within a country, or even across
social layers, are heightened (3, 4).

In 2004, Brazil’s incidence rates for
the most common infectious diseases
were: malaria (465 657 cases; 100
deaths), dengue (117 519; 8), tubercu-
losis (80 515; 4 528), Hansen’s disease
(49 366; 0), and AIDS (30 886; 10 895)
(5). Of the noninfectious diseases, sys-
temic arterial hypertension (SAH) had
a prevalence of about 22%—-43% among
urban adult population, depending on
the Brazilian city investigated, ac-
counting for at least 40% of deaths
caused by brain stroke (6). Roughly
75% of these SAH patients depended
on the SUS for care (7). With regard to
diabetes, in 2005 as many as 11% of
Brazilians 40 years of age and older
were estimated to have this disease—
i.e.,, roughly 5.5 million individuals,
according to the national statistics
agency (8). The association of SAH
and diabetes was responsible for 50%
of cases of terminal renal failure (6).

In 2006, responding to this situation,
the Ministry of Health of Brazil
launched the National Policy for Pri-
mary Care Provision (PNAB). PNAB
has targeted the following strategic ac-
tion areas: the elimination of Hansen’s
disease and the control of tuberculosis,
arterial hypertension, and diabetes

mellitus, among others, and made
available a fully operational program
for AIDS that has now been in place
for more than a decade (9, 10).

In Brazil, health care funding is
mostly provided by the federal gov-
ernment, serving up to 70% of the pop-
ulation, either directly or in partner-
ships, while the remaining 30% are
served by private health maintenance
organizations (11). All three levels of
government are jointly responsible for
drug supply. Although the SUS hires
private institutions for service provi-
sion, including drug supply, related
costs are entirely borne by public
funds. Access to drugs by way of the
SUS has remained at a steady level for
over a decade (1991-2004), covering
around 20% of the population (2, 12).

The pharmaceutical industry oper-
ating in the country has a marked in-
fluence on consumption patterns and
the shaping of health care policies, in-
cluding a direct impact on SUS opera-
tions (11). The launching of a new pre-
scription product may include sales
strategies and techniques that range
from sponsoring participation in pro-
fessional and scientific symposia to of-
fering individual incentives to health
professionals; however, prescription
drugs cannot be advertised to lay con-
sumers (13); only those drugs in-
tended for self-medication are publi-
cized in mass media (14).

In 1998, the Brazilian National Drug
Policy (PNM) was approved. It estab-
lished, within the scope of its eight
guidelines, a list of essential drugs,
drug safety regulations, human re-
source development and capacity-
building, and scientific and techno-
logic development (15). Approval of
the PNM led to a review of the Na-
tional List of Essential Drugs in 1999,
which had not updated in 16 years,
and to subsequent reviews in 2002 and
2006 (16). In 1999, with Law 9782, the
National Health Surveillance Agency
(ANVISA) was created, with the prior-
ity task of implementing the organiza-
tion of health-related surveillance ac-
tivities (17). Also in 1999, Law 9787
implemented a policy on generic
drugs. In financial terms, the 2003
Brazilian pharmaceutical market was
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shared among generic drugs, 12%;
patented drugs, 20%; and similar (non-
patented) drugs at 68% (18). However,
despite its importance, the PNM has
not been able to produce R&D of new
drugs within the national health sys-
tem, missing opportunities such as re-
search of Brazil’s biodiversity for
pharmaceutical uses (19).

Historically, pharmaceutical corpo-
rations operating in Brazil, with either
national or transnational capital, have
focused largely on manufacturing
pharmaceutical products, with very lit-
tle attention and resources devoted to
R&D of new drugs and formulations
(20, 21). This picture seems nonetheless
to be changing, with an increase in in-
vestments and in the involvement of
companies in all steps of drug and for-
mulation development. The change is
possibly related to the issuing of reg-
ulatory standards, improvements in
scientific and technological capacity-
building, favorable economic envi-
ronment, consolidation of university-
based research and development
groups, and better interaction between
research groups and pharmaceutical
companies (21-24). The year 2004
marked the registration of the first
drug developed entirely in Brazil. This
new drug was derived from the plant
species Cordia verbenacea, whose active
principle is alpha-humulene an anti-
inflammatory (18, 25, 26).

Governmental support for the phar-
maceutical area, in both the public and
private sectors, has been growing over
the past decade. At the federal level,
for instance, it has been provided
through the Health Sector Fund,
linked to the Ministry of Science and
Technology and launched in 1999; the
Forum for Competitiveness in the
Pharmaceutical Productive Chain, re-
lated to the Ministry of Development,
Industry, and Foreign Trade and
launched in 2003; and the Policy for
the Industrial Sector and Foreign
Trade (PITCE), designed in 2004.
These initiatives have fostered cooper-
ation of their various stakeholders, but
so far have not yielded the desired re-
sults in terms of research, develop-
ment, and registration of new drugs
for the treatment of prevalent diseases
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(26). In 2003, within the scope of the
SUS, the First Brazilian Conference on
Drugs and Pharmaceutical Assistance
was held (27), approving proposals
that support creation of specific public
policies on pharmaceutical R&D in re-
sponse to health needs and in accor-
dance with epidemiologic and social
criteria.

The profile of new drugs launched
on the Brazilian market does not reflect
the country’s specificities (geographi-
cal, socioeconomic, epidemiological)
or the extent of its pharmaceutical
market. This context makes it difficult
to ascertain whether new drugs are ac-
tually improving treatment for preva-
lent diseases and for endemic diseases.
Also, because achievements in R&D of
substances synthesized or identified in
the country are not effectively dissem-
inated, the subsequent steps in drug
development fail to be undertaken.
Unavailability of such information
may delay public policies intended to
address the diseases in question.

Trends in registration of drugs ap-
proved in the United States of America
in 1996, 1997, and 1998 and the differ-
ent phases of the drug development
and approval process have been de-
scribed by Kaitin and Healy (28). From
1996-1998 as many as 122 new drugs
were approved—>53, 39, and 30, annu-
ally—but only 110 matched the defini-
tion of New Chemical Entity (NCE).
Of these, 38 (34.5%) were classified by
the United States Food and Drug Ad-
ministration (FDA) as priority NCEs,
meaning they might “be of high thera-
peutic value,” and entitled to priority
reviewing. The study focuses on drug
development phases without address-
ing the burden of disease.

Public health needs are another rea-
son to reassess the pharmaceutical
market. By doing so, light will be shed
on the extent to which the burden of
disease is being treated with the drugs
currently available, and could aid in
identifying gaps, challenges, and op-
portunities. Trouiller et al. (29) report
that as many as 1393 NCEs were
granted marketing authorization from
1975-1999, only 16 of which were in-
tended to treat tropical diseases and
tuberculosis. Their findings suggest
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that investment in drug R&D for
neglected diseases is inadequate; for
example, “investment for malaria is
at least 80 times lower than for
HIV/AIDS” (29). Although the phar-
maceutical industry has provided
drugs for a wide range of disorders,
not enough drugs are available to treat
tropical diseases.

Descriptions of the pharmaceutical
markets in developing countries are
rare. Ghosh et al. (30), in an investiga-
tion of new drugs introduced in India
over a period of 15 years (1988-2002),
report that a mean of 26.4 (standard
deviation = + 9.52) new products were
approved annually. According to the
authors, major therapeutic advances
are rare, the pharmaceutical market is
not needs-oriented, and regulatory
structures are not developed to ad-
dress public health concerns.

Public health interests should drive
R&D of drugs, and a regulatory frame-
work in this context needs to be devel-
oped. One potential contribution of
such a process is the description of
new drugs launched on the pharma-
ceutical market.

The objectives of this study were to
describe new drugs marketed in Brazil
during the five years from 2000-2004,
compare the description to the coun-
try’s burden of disease, and suggest
initiatives capable of addressing the
situation from the perspective of a de-
veloping country.

MATERIALS AND METHODS

We identified new drugs that were
approved by the Brazilian National
Health Surveillance Agency (ANVISA)
in the period 2000-2004 and were
granted authorization to be marketed
in Brazil. ANVISA is the regulatory au-
thority responsible for the drugs con-
sumed by the Brazilian population.
This study did not include drugs for
veterinary use, which are registered
with a separate regulatory body (the
Ministry of Agriculture).

For each of the years investigated,
the database Produtos e Registros em
Vigilancia Sanitaria (PRVS®, Option-
line) was accessed to search for prod-

ucts identified by code 175—the one
adopted by ANVISA to register new
drugs. Diagnostic products, radiologi-
cal contrasts, vaccines, hemodialysis
products, drug combinations, blood
derivatives, and immunoglobulins
were excluded. The data retrieved
were then screened to confirm the year
each drug was first marketed, thus ex-
cluding drugs registered in previous
years.

For the drugs identified, the Ana-
tomical Therapeutic Chemical (ATC)
classification (31) and indication were
described. A new drug that starts a
new ATC level was described as an in-
novative drug. Innovative features
were estimated using the FDA'’s clas-
sification either “priority review” (P)
or “standard review” (S). ‘P’ desig-
nates “significant improvement com-
pared to marketed products in the
treatment, diagnosis, or prevention of
a disease,” whereas ‘S’ applies to
products that do not qualify for prior-
ity reviewing (32).

Information on the most prevalent
diseases in Brazil was obtained from
Datasus (33), the official information
system of SUS, and from documents
related to the PNAB (6-9, 16, 34-36).

RESULTS

The study identified 109 new drugs
during 2000-2004, the period inves-
tigated: 37 (33.9%) in 2000; 22 (20.2%)
in 2001; 26 (23.9%) in 2002; 13 (11.9%)
in 2003; and 11 (10.1%) in 2004, with a
mean of 21.8 + 10.5 new drugs per
year. Figure 1 shows the distribution
of their therapeutic uses, categorized
according to first-tier ATC codes, ei-
ther officially assigned (31) or unoffi-
cially assigned by the authors. The
anatomical groups containing over
10% of new drugs were ] (general
antiinfectives for systemic use), with
19 (17.4%); L (antineoplastic and im-
munomodulating agents); with 16
(14.7%) and G (genitourinary and sex
hormones), with 13 (11.9%).

For drugs classified in more than
one category, only the classification
deemed by the authors to be the “main”
classification was taken into account.
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FIGURE 1. Major Anatomical Therapeutic Chemical (ATC) groups of new drugs
launched in Brazil in the period 2000-2004 (n = 109)

L: 16 (14.7%)

M: 8 (7.3%)
R: 6 (5.5%)
S: 6 (5.5%)

Other:
15 (14%)

J: 19 (17.4%)

H: 5 (4.6%)

B: 3 (2.8%)

D: 3 (2.8%)

P: 2 (1.8%)
V: 2 (1.8%)

A - Alimentary tract and metabolism L - Antineoplastic and immunomodulating

B - Blood and blood-forming organs agents

C - Cardiovascular system M - Musculoskeletal system

D - Dermatologicals N - Nervous system

G - Genitourinary system and sex P - Antiparasitic products, insecticides,
hormones and repellents

H - Systemic hormonal preparations, excl. R - Respiratory system
sex hormones and insulins S - Sensory organs

J - Antiinfectives for systemic use V - Various

This was the case with sodium colis-
timethate (originally classified as both
A and J, but assigned by the authors to
category J), dimentidene (originally D
and R, assigned to R), flutrimazole
(originally D and G, assigned to G),
and eflornithine hydrochloride (origi-
nally D and P, assigned to P).

Table 1 shows the new drugs ap-
proved each year, distributed accord-
ing to the FDA classification as Prior-
ity (P) or Standard (S), here considered
as innovation-like criteria. Of the 109
new drugs, 65 (59.6%) were listed in
the FDA website (32) and nearly one-
third were classified as ‘P.” The table
also shows the distribution of new
drugs registered for treatment of the
diseases regarded as strategic by the
Health Ministry—Hansen’s disease,
tuberculosis, diabetes, and hyperten-
sion. Less than 10% (8/109) of the new
drugs are targeted to treat them.

In 1998, cardiovascular diseases
were the first cause of death in Brazil,
with 381 202 cases, and the second in
morbidity and mortality (23). Eight
(7.3%) drugs were registered to treat
cardiovascular conditions: bosentan

(C02KX01), barnidipine (C08CA12),
midodrine (C01CA17), dofetilide
(C01BD04), ezetimibe (C10AX09), lev-
osimendan (C01CX08), olmesartan
medoxomil (CO9CAO08), and rosuvas-
tatin (C10AAQ7). Three (2.7%) new
drugs—barnidipine, bosentan, and
olmesartan medoxomil—for treatment
of hypertension were introduced dur-
ing this period (Table 1).

Cancer was the second cause of
death, with 153 449 cases in 1998, and
the seventh in morbidity and mortality
(23). Eight (7.3%) new drugs were
introduced: exemestane (L02BGO06),
fulvestrant (not yet classified), gen-
tuzumabe ozogamicin (not yet classi-
fied), infliximab (L04AA12), immuno-
cyanin (LO3AX10), imatinib (LO1XX28),
pemetrexede (LO1BAO4), and temo-
zolomide (LO1AX03).

Infectious and parasitic diseases
were the third cause of death, with
83 791 cases in 1998, and also the third
cause of morbidity and mortality (23).
In 2004, tuberculosis accounted for
4 528 officially-reported deaths (25).
Two (1.8%) new drugs for treating tu-
berculosis were identified in our sur-
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vey: rifapentine (J04AB05) and ter-
izidone (JO4AKO03) (Table 1). Neither
was selected for inclusion in the Na-
tional Essential Drug List (RENAME
2006) (16), but terizidone is included
in the list of drugs adopted by the
Ministry of Health for treatment of
multidrug-resistant tuberculosis. Two
other drugs (1.8%) for parasitic dis-
eases were registered. The first to
reach the market was eflornithine
(P01CX03), indicated for treatment
of the meningoencephalitic stage of
Trypanosoma brucei gambiense infection
(West African sleeping sickness), but
introduced in Brazil to reduce un-
desired facial hair in women, thus
denoting a lifestyle use. The second
was nitazoxanide, used in the treat-
ment of diarrhea and intestinal para-
sitic infections.

The introduction of new drugs for
tuberculosis, Hansen’s disease, and
hypertension (three of the four dis-
eases of strategic importance in the
National Policy for Primary Care) has
already been addressed in the previ-
ous paragraphs. Four drugs (3.7%) for
the treatment of diabetes (the fourth
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disease in this group) were registered
in the period of study: pioglitazone
hydrochloride (A10BGO03), rosiglita-
zone maleate (A10BG02), nateglinide
(A10BX03), and voglibose (A10BF03).

DISCUSSION

From 2000-2004, the number of new
drugs registered dropped to approx-
imately one-third. The trend is glo-
bal (37, 38), as nearly all innovative
pharmaceutical companies producing
and/or marketing drugs in Brazil are
based in developed countries (39).

Comparison of data from Brazil and
India (30), another developing coun-
try, showed that the mean number
(= SD) of new drugs introduced each
year was roughly the same: 22.0
(+ 10.5) and 26.4 (+ 9.5), respectively.
In India, however, an increase was
found in the last two years in the pe-
riod, in contrast with the decrease ob-
served in Brazil and the United States
(10). Ghosh et al. (30) claim that “In-
dian companies probably want to
bring in as many new molecules into
the market before WTO-TRIPS cut-off
date of January 2005.” This behavior
shows an imbalance between market
strategies and the burden of disease as
forces that push for new drugs. Our re-
sults revealed that, similarly to the
United States and Europe, registration
of new drugs decreased in Brazil (37,
38). FDA’s report “Innovation and
Stagnation” (37) provides an “analysis
of the pipeline problem—the recent
slowdown, instead of the expected ac-
celeration, in innovative medical ther-
apies reaching patients.” In others
words, despite the huge amount of
new knowledge available in the basic
sciences—particularly in genomics
and biotechnology, and secondarily, in
the revolution of information and
communication technology—the phar-
maceutical development process has
not been able to take advantage of
these achievements. According to the
report, the age of drugs based on
human genomics is yet to come.

Three areas of challenge were iden-
tified: the first one addresses trans-
forming new basic-science knowledge

40

Vidotti et al. ® New drugs in Brazil and public health needs

into potential new drugs; the second
involves making the drug develop-
ment process faster, less costly, and
more reliable than the one that has
been in place for decades; and the
third relates to prioritizing and fund-
ing R&D of untreated and/or not
properly treated diseases (29, 37, 40).
The argument that the development
process is already some decades old,
dating back to a time when the current
advances were quite unimaginable, is
valid if one considers its limited capa-
bility for predicting failures before
human testing was available. Human
testing now accounts for rejection of
92% of potential new drugs. Many
years after drug discovery or synthe-
sis, and after years of pre-clinical tests,
only 8% of substances entering Phase I
clinical trials reach the market as new
drugs (37). On the other hand, the fast
track on drug approval has been caus-
ing considerable harm to consumers,
making them lose confidence in health
authorities (41, 42).

Distribution into ATC groups (Fig-
ure 1) shows that four groups alone ac-
count for as many as 53.6% of new reg-
istered drugs in Brazil: ‘antiinfectives
for systemic use’ (J, 17.3%), ‘anti-
neoplastic and immunomodulating
agents’ (L, 14.5%), ‘genitourinary sys-
tem and sex hormones’ (G, 10.9%), and
‘nervous system’ (N, 10.9%). Tubercu-
losis, Hansen’s disease, hypertension,
and diabetes are priorities in primary
care in Brazil (9), and drugs to treat
them are included in groups J, C, and
A. The small number of new drugs in
these groups, and the absence of any
new drug for Hansen’s disease, con-
trasts with the magnitude of the dis-
ease burden, pointing to the need for
improving research, development,
and marketing of these products,
processes that are overinfluenced by
economic power.

Antiinfectives for systemic use (J)
was the group with the most newly
registered drugs (19, or 17.3%) (Fig-
ure 1), and a proportion similar to that
of India (15.4%) (30). In this group, 10
systemic antibacterials (J01) and five
systemic antivirals (J0O5) were regis-
tered in Brazil, although antiviral
drugs, which account for only 4.6% of

the total and 26.3% of drugs in group J,
are essential in the treatment of AIDS,
of which 30 886 new cases and 10 895
were reported in the country in 2004
(43). The disease burden, along with
the level of effectiveness of organized
groups (10, 26), are reflected in the pri-
ority assigned by the National STD-
AIDS Program to drug availability. In
2002, the Ministry of Health of Brazil
allocated 516 million reals (US$ 190
million) to the purchase of antiretro-
viral drugs (44). These factors might
explain the number of new registered
drugs.

On the other hand, also in group J,
only two (0.2%) new drugs for tuber-
culosis were registered—rifapentine
(JO4ABO05) and terizidone (J04AK03)—
neither of them selected for inclusion
in RENAME 2006 (16), although ter-
izidone is included in the list of drugs
adopted by the Ministry of Health for
treatment of multidrug-resistant tu-
berculosis (45). In Brazil, however, as
many as 80515 cases of tuberculosis
were reported in 2004, with an ex-
pected underreporting rate of 30% (46)
and 4 528 deaths in the same year. In a
county in northeastern Brazil the cost
of treatment of each new case was
approximately US$ 103, but 27 times
higher for treatment of multidrug-
resistant tuberculosis. The disease in-
curs expenses of approximately 33% of
the patient’s family income; and of the
public health care services” expendi-
ture on tuberculosis, up to 65% is re-
quired for hospitalizations and 32% for
treatment, with only 3% being left for
prevention (47). These costs have been
estimated to be enough to fund R&D of
a new drug for tuberculosis (26).

As for Hansen'’s disease, 49 366 new
cases were reported in Brazil in 2004
(43). No new drug, however, was reg-
istered for its treatment. Despite the
effectiveness of the recommended
treatment with rifampicin, dapsone,
and clofazimine (35), high dropout
rates have been observed due to the
lengthy duration of treatment—up to
12 months (46).

IngroupsL, G, A, N, and C, which ac-
count for 16 (14.7%), 13 (11.9%), 9
(8.2%), 9 (8.2%), and 8 (7.3%) of the new
drugs, respectively, the balance be-
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tween disease burden and the new drug
introduction has been questioned. Neu-
ropsychiatric diseases are in the fore-
front of the disease burden in Brazil,
accounting for 18.6% of disability-
adjusted life years (DALY) (4), but
group N was second in number of new
drugs launched. Cardiovascular dis-
eases, the second most important in
terms of DALY (13.3%), was third in
number of new drugs launched, and
only three new products (37.5% of
group C and 2.7% overall) were tar-
geted to treat hypertension (Table 1). Six
drugs for cancer were registered in the
period, accounting for 37.5% of group L
(antineoplastic agents), the largest
group. Cancer, having caused 153 449
deaths in 1998, was responsible for
the seventh highest disease burden in
the country in that year (4). In 2002 the
Brazilian federal government spent
1 183 million reals (US$ 435 million at
the time) in cancer chemotherapy (44).
In the alimentary tract and metabolism
(A) group, nine drugs (8.2%) were
launched, three of them for diabetes
(2.7% of the total and 33.3% of the drugs
in group A) (Table 1). In Brazil, the dis-
ease burden resulting from diabetes
was calculated as 5.5% of DALY (4), or
the fourth cause (7.2% of the total) of
years lived with disability (YLD).

In group G (genitourinary system
and sex hormones), three new drugs
for treatment of erectile dysfunction
were launched: apomorphine hy-
drochloride, tadalafil, and vardenafil
hydrochloride, all of them lifestyle
drugs. This was also the case with the
two new drugs (1.8%) registered in
group P (antiparasitic products, insec-
ticides, and repellents): eflornithine
hydrochloride, classified both in
groups P and D (dermatologicals), and
nitazoxanide, for the treatment of
amoebiasis. Eflornithine, however,
though indicated for treatment of
African trypanosomiasis, which does
not occur in Brazil, was registered in
Brazil as a drug for reduction of unde-
sired facial hair in women, configuring
lifestyle use for a drug originally in-
tended to treat a neglected infectious
disease, thus distorting the purpose of
R&D of drugs and formulations for
health treatment.

The launch of new drugs has a
strong commercial component, and
disease burden is only one element in
the range of determinants that trigger
the process of research and develop-
ment of new pharmaceutical products.
An influential element is private con-
sumption, as shown by the fact that
60%-70% of Brazilians purchase drugs
at private pharmacies and 35% (the
wealthier segment of the population)
are covered by private medical plans, a
feature that may define the target pub-
lic for new pharmaceutical products (2,
12). In ATC groups where some degree
of balance can be found between dis-
ease burden and launch of new drugs,
products are largely targeted to con-
sumers with higher purchasing power,
in spite of the low degree of therapeu-
tic innovation (Table 1).

Because of the demands for treat-
ment of musculoskeletal diseases,
which account for 5.5% of DALY (4),
and the potential purchasing power
of patients, safety requirements can
be overlooked. These diseases are pri-
marily treated with group M drugs,
eight (7.3%) of which were launched
in study period, including all four
antiinflamatories of the coxib class:
etoricoxib (M01AHO05), lumiracoxib
(M01AHO06), parecoxib (M01AHO04),
and valdecoxib (M01AHO03). None of
these was selected for inclusion in
RENAME 2006 (16) and their release
in the market has been targeted to pri-
vate consumers, who are at the mercy
of potential inabilities of pharma-
covigilance services to provide early
detection of safety issues, as illustrated
by events involving rofecoxib and lu-
miracoxib. Rofecoxib, introduced in
Brazil in 1999 (26) was globally with-
drawn in 2004 following deaths result-
ing from an increase in cardiovascular
episodes, such as heart attacks and
strokes, in patients treated for more
than 18 months. In Brazil, marketing
of the drug was unilaterally discontin-
ued by the manufacturers, though
ANVISA had not been notified of any
serious suspected adverse drug reac-
tions in cardiovascular events (48).
The same pattern has been occurring
with luminacoxib, with lawsuits in
several countries and discontinuation
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of marketing, given the occurrence of
liver disorders. In Brazil, only the
pharmacovigilance system of the state
of Sdo Paulo has reported similar
cases. These facts probably reflect the
still incipient condition of pharma-
covigilance systems in Brazil. Drug
safety, therefore, is still an issue not
dealt with satisfactorily, either by
pharmaceutical companies or health
authorities. A new framework is
needed to provide new drugs of public
health interest that can prove safe, ef-
fective, and affordable.

The range of strategies, including
drug therapy, available to treat dis-
eases, can attest to the pharmaceutical
industry’s inability to or lack of inter-
est in producing new drugs that fully
address public health needs, demo-
graphic changes, and disease patterns.
The World Health Organization
(WHO) (38) has proposed measures to
overcome those limitations, including
public—private partnerships (PPPs) and
reduction of barriers to developing and
licensing new drugs.

PPPs may configure an effort to pro-
vide new drugs to treat neglected dis-
eases in a scenario of absence of in-
terest from private companies. One
example is the discovery by the US
Walter Reed Army Institute of Re-
search of the antimalarial drug meflo-
quine, later developed in partnership
between a pharmaceutical company
and the Special Program for Research
and Training in Tropical Diseases,
jointly developed by the United Na-
tions Development Program, the
World Bank, and WHO (49, 50).
Nonetheless, hope in PPPs should be
balanced with a close follow-up of
their projects and the results achieved,
particularly for very neglected dis-
eases, such as leishmaniasis, where the
public sector should be in the lead (29).

Reducing the barriers to innovation
is an endeavor that will inevitably face
safety issues that have led users to lose
trust in health authorities. Moreover,
lack of innovation may result from
emphasis being placed—by manufac-
turers and governments alike, in an at-
tempt to improve commercial bal-
ances—on market competition rather
than on public health concerns (40-42).
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TABLE 1. New drugs approved for use in Brazil from 2000-2004, by year and FDA classification, and number of new drugs intended for pri-

ority diseases

New drugs (FDA innovation criteria) New drugs
o P .Intend.ed for Intended
Priority (P) Standard (S) rate  Priority diseases® ¢4 other
Year Drug name n Drug name n Total (%) DI AH TB HD uses Total
2000  Alosetron, dalfopristin® linezolid, lopinavir, 11  Balsalazide, cetrorelix, dexmedetomidine, 15 26 423 3 2n 32 37
nitazoxanide, oseltamivir, pioglitazone, dofetilide, eletriptan, esomeprazole,
temozolomide, verteporfin, zanamivir, etonogestrel, exemestane loteprednol,
zoledronic acid memantine, moxifloxacin, nateglinide,
rosiglitazone, sirolimus, zaleplon
2001 Bimatoprost, caspofungin, ganirelix, 7 Apomorphine, desloratadine, 8 15 467 19 21 22
gemtuzumab®, imatinib, ozogamicin®, drospirenone, eflornithine, ertapenem,
travoprost lutropin alfa, peginterferon alfa-2 a®,
telithromycin
2002  Fondaparinux, tegaserod 2 Aminolevulinic acid, cilostazol, 10 12 167 26 26
choriogonadotropin alfa, escitalopram,
paricalcitol, pimecrolimus, sevelamer,
tiotropium, valdecoxib, voriconazole
2003  Tenofovir disoproxil fumarate 1 Aripiprazole, bosentan, ezetimibe, 7 8 125 11 13
fulvestrant, olmesartan medoxomil,
tadalafil, vardenafil
2004  Enfuvirtide 1 Duloxetine, dutasteride, rosuvastatin 3 4 250 29 11 11
Total 22 43 65 338 3 3 2 101 109

a Priority diseases, according to the Brazilian Ministry of Health: DI = diabetes; AH = arterial hypertension; TB = tuberculosis; HD = Hansen’s disease.

b Dalfopristin is combined with quinupristin in the same product.

¢ Gemtuzumab is combined with 0zogamicin in the same product.
d Desloratadine was assigned classification S in 2001, 2002, and 2004, but P in 2004. In the present study, the classification assigned in the first year was adopted.
¢ Peginterferon alfa-2a is combined with ribavirin in the same product.

f Diabetes: pioglitazone hydrochloride; rosiglitazone maleate; nateglinide.

9 Hypertension: barnidipine (2001); bosentan (2003); olmesartan medoxomil (2003).

" Tuberculosis: rifapentine; terizidone.

Inequity and drug policies

Table 1 reveals that most new drugs
fit into the “me-too” type, since as few
as 33.8% are classified under the ‘Pri-
ority’ (P) heading. Furthermore, new
drugs are introduced at an ever lower
rate, and public health needs are only
partially met. The patent system has
not been working as claimed—i.e., to
ensure true innovation in accordance
with the concept of therapeutic inno-
vation (51)—and a new framework is
needed if current health problems are
to be overcome (10, 52).

The case of lifestyle drugs such as
tadalafil and vardernafil, both regis-
tered in the period of this study, de-
lineates a new scenario in the phar-
maceutical market, with companies
focusing R&D on profitable products
not exactly intended to treat diseases
but regular human conditions instead

42

(such as impotence, baldness, and ag-
ing). This focus unduly drains atten-
tion, efforts in R&D, and funding, while
public health needs are overlooked. For
example, malaria and Chagas’ disease,
considered neglected diseases, have not
benefited from new treatment options
in terms of NCEs since 1997 and 1984,
respectively (53). A gap still remains in
studies on the impact that this behavior
of pharmaceutical industries has on
public health.

The burden of disease lags behind,
still to be treated, while the country’s
health and socioeconomic aspects
have not improved as fast as they
might, or have even worsened (26, 54).

The Brazilian government, at all its
levels—federal, state, and municipal—
purchases 35% of the entire national
pharmaceutical production (55) and is
the main buyer in this sector, having
spent roughly US$ 2.1 billion on drugs

in 2004. The government should thus
develop initiatives, or improve exist-
ing ones, that focus on diseases of
greater impact on public health, ones
that consequently have a negative
socioeconomic influence. The govern-
ment, after all, has the legal duty,
power, financial resources, and devel-
opment-oriented interest to design
and implement public policies to fos-
ter the availability of new and im-
proved drugs for the treatment of dis-
eases that affect the population.

Innovation pitfalls

Table 1 shows an average priority (P)
rate of 33.8%, a finding similar to that
of a study conducted in Europe and
the United States (29) that detected an
average innovation index of 0.313 in
the period 1975-1999, based on an av-
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erage of 55.7 NCEs introduced each
year. Table 1 also shows that the P rate
is decreasing, configuring two groups:
the mean for 2000-2001 was 44.5%; that
for 2002-2004 was as low as 18.0%—
in sharp contrast with the levels ex-
pected for new drugs. The degree of
innovation of these new drugs is also
reflected in their therapeutic classifi-
cation, as only six (5.5%) started a
new ATC therapeutic group: alosetron
(AO3AEQ1), memantine (N06DX01), za-
namivir (JO5AHO1), atosiban (G02CX01),
sodium colistimethate (A07AA10,
J01XB01), and bosentan (C02KXO01).
Three of them were introduced in 2000,
but none was in 2004. As with the slow-
down in NCEs, there is a worldwide
concern about the low level of inno-
vation. Of the 110 drugs approved in
the United States from 1996 to 1998,
72 (65.5%) were marked as Standard
NCEs (28). In India, major therapeutic
advances are rare and some products
are mere stereoisomers of already exist-
ing molecules, few of which offer sub-
stantial advantages over racemates that
have long been available (30).

None of the new drugs was selected
for inclusion in RENAME 2006 (16), a
list that favors drugs whose patents
have already expired. It can be in-
ferred that those new drugs did not
have enough therapeutic innovation to
overcome this rule.

Meeting the burden of disease

In Brazil, eight new drugs (7.3%)
were introduced to treat the diseases
targeted by the National Policy for Pri-
mary Care. Six (75%) were intended for
noninfectious diseases (hypertension
and diabetes) and two (25%) for tuber-
culosis, but no new drugs for Hansen's
disease were introduced (Table 1). In
1999, the five leading causes of death in
Brazil were (in decreasing order) car-
diovascular diseases, cancer, infectious
and parasitic diseases, chronic respira-
tory diseases, and perinatal problems
(4). Specific drugs are needed to treat
these conditions, but the majority of
new drugs available are meant for car-
diovascular diseases and other condi-
tions that typically affect developed

countries. With regard to infectious and
parasitic diseases, only rifapentine and
terizodone are specific for tuberculosis.
A large gap exists between the burden
of disease and investments in R&D and
innovation; “market forces” are not
powerful enough to ensure the devel-
opment of drugs to treat diseases that
affect the poor, who usually cannot af-
ford treatment (56).

Health priorities and networks

In this scenario, the public sector of
developing countries has a role to play
that differs considerably from that of
wealthier countries. In the former,
most health research and some manu-
facturing is funded by and conducted
within the public sector, and therefore,
must be driven by public health needs
(55, 57, 58).

The Brazilian Conference on Science
and Technology in Health was held in
2004 with the primary purpose of creat-
ing an agenda of needs-driven research
and development in health. Its report
set priorities to tackle health issues,
thus representing a shift in the way
these have been dealt with, strengthen-
ing or creating networks capable of
improving capacity and technology
sharing, avoiding duplicate efforts, tar-
geting similar outcomes, and leading to
an effective management and exchange
of information, in order to reach results
faster and less cost-effectively.

Capacity strengthening and better
use of scarce funding have been imple-
mented by international networks that
bring together public and private insti-
tutions in developing countries, help-
ing them to address the burden of dis-
ease that affects their populations and
improving R&D and innovation, as
well as economy and health. Examples
of such initiatives include the South-
South Initiative in Tropical Disease Re-
search, congregating research groups
from Latin America, Asia, and Africa,
and the India-Brazil-South Africa Di-
alogue Forum, which focuses on intel-
lectual property and access to drugs,
traditional medicine, and R&D of vac-
cines and pharmaceutical products to
address national priorities (57).
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CONCLUSION

This study was based on secondary
sources of information that may com-
promise the description of the new
drug environment and disease burden
in Brazil. Also, the study focused on
those drug groups with higher num-
bers of new drugs and on the diseases
viewed as priorities for primary care.

The Brazilian public sector is the
main buyer of pharmaceuticals, and
thus, has enough purchasing power to
set up its own list of pharmaceutical
products to address the country’s bur-
den of disease. Health priorities have
been set and should be used as guide-
lines by public and private organi-
zations and non-governmental orga-
nizations (NGOs) to manage R&D;
for example, in producing new drugs
with antimicrobial action or anti-HIV
properties, or to treat leishmaniasis,
schistosomiasis, malaria, and tubercu-
losis. The private pharmaceutical in-
dustry should adhere to established
health priorities, targeting R&D initia-
tives that can meet the country’s pub-
lic health needs.

A considerable amount of new
knowledge has become available in
the basic sciences, but transforming it
into new drugs has been a frustrating,
time-consuming, and expensive en-
deavor. Difficulties in discovering new
drugs must not interfere with ap-
proval standards. Though drug R&D
and approval processes are decades
old, they are not old-fashioned.

We propose that health priorities
should be implemented, and continu-
ously managed, so that their evolution
and changes can be addressed over
time. As the health authorities who
evaluate new drugs are in a privileged
position to monitor and detect these
aspects, we consider that they must
be responsible for this task. Develop-
ing countries have to acquire exper-
tise in R&D and develop knowledge
and technology to build up their ca-
pacity in innovation and production
of the drugs they actually need. The
key elements to these achievements
involve the setting up of health prior-
ities and the implementation of effec-
tive management.
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RESUMEN

Nuevos medicamentos en
Brasil: ¢responden a las
necesidades de la salud

publica brasileha?

Palabras clave

Objetivos. Describir los nuevos medicamentos lanzados al mercado en Brasil du-
rante el perfodo 2000-2004, comparar su descripcién con la carga de enfermedades
del pais y recomendar iniciativas que permitan enfrentar la situacion desde la pers-
pectiva de un pais en desarrollo.

Meétodos. Se buscaron los nuevos medicamentos en una base de datos oficial de re-
gistro de medicamentos. Los nuevos medicamentos se categorizaron segtn la Clasifi-
caciéon Quimica Anatémico-Terapéutica (ATC), su indicacién y su grado de innova-
cién, y se compararon con las necesidades segtn la carga de enfermedades del pais.
Los datos de morbilidad y mortalidad de cuatro enfermedades seleccionadas (diabe-
tes, enfermedad de Hansen, hipertensién y tuberculosis) se tomaron de documentos
oficiales y de la literatura.

Resultados. En el periodo investigado se lanzaron al mercado 109 nuevos medica-
mentos. La mayoria eran antibiéticos generales de uso sistémico (19), seguidos de an-
tineoplasicos y agentes inmunomoduladores (16). El niimero de medicamentos nue-
vos lanzados en 2004 fue aproximadamente una tercera parte de los lanzados en 2000.
De 65 nuevos medicamentos, solamente una tercera parte puede considerarse inno-
vadora. La mayoria de los nuevos medicamentos estaban dirigidos a tratar enferme-
dades no infecciosas que por lo general afectan a los paises industrializados y que
constituyen una pequefia parte de los problemas que aquejan a Brasil.

Conclusiones. No hay correspondencia entre las necesidades de salud ptblica de
Brasil y los nuevos medicamentos lanzados al mercado en ese pais. No solamente dis-
minuy6 el niimero de nuevos medicamentos en el periodo estudiado, sino que solo
unos pocos eran realmente nuevos en términos terapéuticos. Los paises en desarrollo
deben ganar experiencia en investigacién y desarrollo para fortalecer su capacidad de
innovar y producir los medicamentos que necesitan.

Medicamentos nuevos, medicamentos de interés en salud publica, comercializa-
cién de medicamentos, innovacién, farmacoepidemiologia, Brasil.
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