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Abstract This article presents the development of
the epidemiological situation of some of the major
communicable diseases (CD) in Brazil, with em-
phasis on the interventions by the SUS and other
social policies. The data and information were col-
lected from Datasus, epidemiological newsletters
from the Brazilian Ministry of Health, and scien-
tific articles on the issue. The universalization, de-
centralization and expansion of the surveillance,
control and prevention of CD has produced an
impact on the morbidity and mortality of these
diseases, mainly those which are vaccine-prevent-
able. The emergence and re-emergence of three
arboviruses, for which there are no effective con-
trol instruments, interrupted the downward trend
in the morbidity profile of CD in Brazil. Other
social and economic programs, which are geared
to the needier sectors of the Brazilian population,
have also contributed to the improvement of the
analyzed health indicators. However, the univer-
salization of access to healthcare services, as well
as improvements in the scope of the surveillance
of diseases and health risks, has played a key role
in improving the health and quality of life of the
population, as well as contributing to the process
of the democratization of Brazil.
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Introduction

In the period prior to the introduction of the
Unified National Health System (SUS), the epide-
miological profile of the Brazilian population was
characterized by a high incidence and mortality
due to communicable diseases (CD), including
a high burden of rural endemic diseases, such
as Chagas disease and schistosomiasis, although
some improvements were already occurring. The
surveillance, prevention and control measures
developed to these diseases were incipient and
relatively limited territorially, considering their
magnitude, geographic distribution and severity'.

With the reorganization and universalization
of actions to deal with several CD that are of in-
terest to public health, which was implemented by
the SUS, these actions began to be developed in a
coordinated way through the integration of the
service network that today composes the Nation-
al System of Health Surveillance (SNVS) with the
other areas of the healthcare network. This has
provided the system with the following: techni-
cal and operational uniformity regarding actions;
comparability of the information generated in
relation to the list of CD included in the Compul-
sory Notification List and, above all, a continuous
flow of information between the different man-
agement spheres within the vast territory of the
country, wichwhich has a continental dimension.
These elements have also made it possible to have
records of notifications of this group of diseases
on a regular basis for the country as a whole"?.

In addition to this reorganization, other SUS
initiatives should be highlighted, such as expand-
ing access to primary health care and providing a
wide range of free-of-charge vaccines and treat-
ment for various CD that are universally available
to the population. Furthermore, the decentral-
ization of this health system, coupled with the
gradual incorporation of a broader range of sur-
veillance, prevention and control measures, has
had a great impact in reducing the morbidity and
mortality of a group of CD for which effective
bio-medical technologies are already available.
The information systems of the health sector, es-
pecially those of an epidemiological nature, began
to be computerized based on information regard-
ing the municipality of residence, instead of the
state, which significantly increased the coverage.
Efforts are continuously being made to improve
the quality of this data.

From the 1980s, the emergence of new dis-
eases produced by unknown agents, changes in
the virulence or pathogenicity of diseases that al-

ready existed, and the introduction of agents that
circulated in geographic spaces previously con-
sidered to be non-affected area, generated epi-
demics, which were often of an unexpected mag-
nitude and severity, and caused changes in the
epidemiological profile of CD throughout most
of the world®. Regardless to these lengeschalleng-
es, the SUS has faced the problems generated
by these diseases, defined as either emerging or
re-emerging, by introducing special measures to
provide rapid surveillance and response to these
problems.

This article describes the evolution of the ep-
idemiological status of some of the major CD in
Brazil, noting the contribution of the interven-
tions provided by the SUS and other social pol-
icies, as well as the strategies that have been ad-
opted to tackle the emergence and re-emergence
of some diseases.

Achievements of the SUS regarding
the prevention and control
of some communicable diseases

Several studies have shown that the epidemi-
ological profile of CD has markedly improved,
especially since the 1960s, as a result of demo-
graphic and social transformations within Bra-
zil'. In order to highlight the effects of the inter-
ventions developed within the scope of the SUS,
the morbidity and mortality indicators of some
of the main compulsory notification diseases
in Brazil were compared (starting in the 1980s,
when the data began to present a certain regulari-
ty) with data from the period after the promulga-
tion of the Organic Health Law in 1990. Together
with this information, scientific articles, epide-
miological bulletins, official publications, and
the websites of Brazilian and international health
institutions, were also consulted.

Vaccine-preventable diseases

In the 1980s, the National Immunization
Program (PNI) already offered vaccines against
pertussis, diphtheria, poliomyelitis, measles and
neonatal tetanus; diseases that constituted im-
portant health problems for the population, es-
pecially children. The average incidence of these
diseases from 1981-1990 was 68.2 per 100,000
inhabitants and the majority of cases and deaths
occurred in the population aged under five years.
In the periods 1991-2000 and 2001-2010 this in-
dicator was 9.9 and 0.6 per 100,000 inhabitants,
respectively (Graph 1)* In other words, twenty



years after the introduction of the SUS the aver-
age incidence between the first and third period
decreased by 99.1%. Undoubtedly, this impact
was due to the high coverage of vaccination
programs in Brazil, although the homogeneity
of this coverage still needs to be improved. The
slight increase in incidence recorded in the pe-
riod 2010-2016 was due to small outbreaks of
pertussis, which were possibly due to the limited
efficacy of the pertussis component contained in
the triple bacterial vaccine. This limitation did
not allow maintain this disease under control
for long periods, even with high levels of vaccine
coverage. Graph 1 shows the historical series of
the incidence of these five diseases.

In 1995, the circulation of wild poliovirus
was eradicated in Brazil. To prevent its re-emer-
gence the SUS maintains active surveillance of
acute flaccid paralysis syndrome in all Brazilian
municipalities, which is monitored continuously
in order to provide early detection of the possible
re-introduction of wild poliovirus in the coun-
try. Neonatal tetanus has been practically elim-
inated; from 2012-2016 the maximum number
of reported cases was three in 2013, while in the
1980s an average of 500 cases were reported each
year. Diphtheria is under control; since 2006 less

than 15 cases per year have occurred, with an in-
cidence of less than 0.1 per 100,000 inhabitants*.

The implementation of the National Measles
Elimination Plan in 1992 was decisive in reduc-
ing vaccine-preventable diseases in Brazil. In the
same year, a large national vaccination campaign
against this virus was carried out, reaching 96%
coverage and targeting the age group from nine
months to 14 years®. This resulted in a drastic re-
duction in the endemic-epidemic circulation of
the measles virus, a virus of high incidence and
mortality in children. Before the implementation
of the SUS there were approximately 65,000 cas-
es of measles resulting in 1,465 deaths annually
in Brazil, of which more than 90% were children
aged under five years, particularly those aged less
than one year.

The last major measles epidemic in Brazil
occurred in 1997 (Graph 1), when more than
53,000 cases were reported (33.6 per 100,000 in-
habitants). Currently, the endemic transmission
of this virus has been interrupted, although the
continuation of transmission in other regions of
the world has generated some outbreaks in Bra-
zil. However, the early detection of these occur-
rences and the extensive vaccination that have
been performed, together with the high vacci-
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Graphic 1. Incidence rates for pertussis, diphtheria, poliomyelitis, measles and neonatal tetanus.

Note: In the period in question, incidence data per 100,000 diphtheria inhabitants ranged from 3.9 to close zero; polio of 1.08 for

values close to zero; tetanus of 0.47 to values close to zero.
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nation coverage achieved over the last three de-
cades by the PNI, have prevented the spread of
this agent, which is highly virulent, transmissible
and pathogenic.

Rubella and congenital rubella syndrome
(CRS) were eradicated in Brazil after a vaccina-
tion campaign of young people aged 20-39 years
of both sexes in 2008; coverage reached 95.8%,
with a high degree of homogeneity, correspond-
ing to 67.1 million vaccinated people®. This ini-
tiative, together with the actions over the fol-
lowing years, resulted in the eradication of the
endemic transmission of rubella and the erad-
ication of CRS, so that in 2015 Brazil obtained
certification of the elimination of this virus from
the PAHO/WHO.

In 1999, the immunogen against Haemoph-
ilus influenzae type B was included in the PNI
vaccination calendar, which reduced the invasive
diseases produced by this bacterium; a year lat-
er, there was a decline of more than 72% in the
incidence of pneumonia and meningitis in chil-
dren aged under five (from 35.4 to 9.7 cases per
100,000 inhabitants). In children aged less than
one year this reduction was 90% (from 36.5 to
3.4 cases per 100,000 inhabitants) two years after
the introduction of this vaccine’.

Before 2006, the year in which the vaccine
against rotavirus was included in the PNI, ap-
proximately 120,000 cases of acute infantile di-
arrhea (AID) were hospitalized by SUS. From
2008-2009, there was a reduction of approxi-
mately 40,000 hospitalizations due to AID in
children aged under five due to the protection
provided by this immunogen, which has a high
effectiveness in the reduction of severe cases of
AID in this age group®®.

Rabies

Actions in Brazil to control rabies include the
vaccination of livestock (rural cycle) and domes-
tic animals (urban cycle), as well as post-expo-
sure treatment for humans. These interventions
have led to a marked reduction in human cases
of this disease, whose lethality reach 100%. In the
period 1981-1990 an average of 76.4 cases were
confirmed per year (maximum of 139 and mini-
mum of 39); in the following decade this average
was 36.4 (reduction of 52.4%) and from 2001-
2010 there were 14 cases (a reduction of 81.7%)".
From 2007-2010 the maximum number of cases
of human rabies was three, and from 2011-2017
it ranged from 0-6. It should be noted that al-
though in the beginning of this series most of

the cases occurred as a result of attacks by do-
mestic or street dogs and cats (urban cycle), in
recent years there have been several attacks by
bats, which are a wild reservoir of the rabies virus
(air cycle) and are difficult to control by health
measures.

Leprosy

Taking into account the fact that Brazil is the
second most endemic country in the world in
terms of leprosy, great efforts have been made to
control this disease since the introduction of the
SUS. In 1987 there were about 450,000 patients
with leprosy actively registered in Brazil, with a
rising trend. About 166,000 health professionals
were trained and a campaign to publicize the
early signs and symptoms of the disease was per-
formed using the mass media. These actions were
effective in detecting occult endemicity, so that
detection increased from 15,000 to 45,000 new
cases in only one year, making it possible to treat
patients who had not previously been diagnosed
and/or did not have access to health services.

From 1990-2016 the prevalence of this dis-
ease in Brazil reduced by 94.3%, from 19.5 cases
per 100,000 inhabitants to 1.1 cases per 100,000
inhabitants. This corresponded to a reduction
from 281,605 cases being treated to 22,631 cas-
es. In that same period the general detection rate
decreased by 38.7% (from 19.96 in 1990 to 12.23
cases per 100,000 inhabitants in 2016). Regarding
the rate of detection in children under 15 years
of age, a decrease of 36.7% was observed in the
period from 1994-2016, which corresponded to
a detection rate reducing from 5.74 to 3.63 cases
per 100,000 inhabitants*. The decentralization of
leprosy surveillance, control and treatment to the
primary care network undeniably contributed to
this development. In 2016, 71.1% of new cases
(17,935) were notified by primary healthcare ser-
vices; 19.9% (5,018) were notified by secondary
care; and 9.0% (2,265) by tertiary care'.

The introduction of multidrug therapy
(MDT) in 1990, which resulted in a gradual re-
duction in treatment time, was a determining
factor in the fall in prevalence of leprosy. Howev-
er, despite providing a cure for leprosy, MDT did
not interrupt the transmission of the disease, and,
consequently, there was no impact on the rate of
detection of new cases''. This was partially due to
a break in the paradigm that leprosy patients do
not re-infect, since the decoding of the complete
genome of M. leprae isolated from patients with
a relapse of the disease revealed that the same



patient could be infected at different times with
different strains of this bacillus'. Following the
rationale for the treatment of tuberculosis, a new
single therapeutic regimen (U-MDT) for lepro-
sy will be adopted in 2018, which includes three
drugs, for all patients regardless of clinical classi-
fication for a period of only six months®.

Tuberculosis

There was a 22.7% reduction in Brazil in the
number of new cases of tuberculosis reported
in 2016 (66,796 cases, 32.4 cases per 100,000 in-
habitants) compared to 1981 (86,411, 71.3 cases
per 100,000 inhabitants). However, this drop was
not linear, which was partially due to the resur-
gence of this disease in the course of the AIDS
epidemic, as well as difficulties in the detection
and treatment of all cases, so that in the 1990s the
incidence of tuberculosis remained high, varying
from 58.4 to 49.3 cases per 100,000 inhabitants
(1995 and 1994, respectively). Regarding mortal-
ity, whereas in 1998 there were 6,029 deaths (3.7
cases per 100,000 inhabitants), in 2015 there were
4,543 deaths (2.2 cases per 100,000 inhabitants),
a reduction of around 40%*. The SUS recently
adopted a therapeutic regimen for this disease
that includes the formulation of four drugs in a
single capsule, which has brought enormous ad-
vances to the control of tuberculosis, increasing
the patients’ adherence to the treatment, which
results in a rising of the percentage of cure and a
reduction of sources of infection.

HIV/AIDS

The emergence of AIDS in 1981 had a huge
impact on the history of health worldwide due to
its high lethality, rapid spread, and the produc-
tion of epidemics of increasing magnitude. In
Brazil, the first cases were detected soon after the
identification of this disease and by 1990 24,514
cases had already been diagnosed, the great ma-
jority of whom were individuals living in large
urban centers. In the following years the preva-
lence continued to increase and AIDS expanded
into the interior of the country, so that between
1991 to 2000 226,456 new cases were registered.
Although the number of cases in the following
decade increased, the epidemic stabilized, with
an average of 34,807 new cases confirmed each
year. From 2007-2016 there was little variation
in the number of cases (around 32,321 per year)
so that the AIDS detection rate has averaged 20.7
cases per 100,000 inhabitants*'.

Universal and free access to antiretroviral
therapy (ART) was guaranteed by the SUS in
1996. This was one of the initiatives that had a
great impact on the HIV/AIDS epidemic, main-
ly in terms of increased survival rates, and the
reduction of vertical transmission, lethality and
mortality rates due to this serious disease'*".
From 1997-2003 about 6,000 cases of vertical
transmission were avoided'® and in 2003 there
were 150,000 patients undergoing treatment.
The Brazilian Ministry of Health estimated that
in 2015 there were approximately 827,000 peo-
ple living with HIV in the country, of whom
82% had performed at least one viral load test
or CD4 T lymphocyte count, or had had at least
one dispensed antiretroviral prescription; 55%
of the total of patients living with HIV (454,850)
were using antiretroviral therapy'. In addition to
treatment, this program is structured to develop
the following surveillance and control actions:
universal notification of AIDS cases, HIV-pos-
itive pregnant women and children exposed to
HIV; serological surveillance in sentinel popu-
lations (STD and parturient clinics); serological
and behavioral surveys in specific populations;
and the maintenance of a network of testing and
counseling centers (CTA), among others. Due
to these achievements the Brazilian STD/AIDS
program is recognized as one of the best in the
world, receiving an award from the Bill & Melin-
da Gates Foundation.

Schistosomiasis mansoni

Over the last three decades there has been a
significant reduction in the prevalence of infec-
tion, morbidity and mortality indicators due to
schistosomiasis mansoni, in spite of the fact that
some endemic municipalities have remained in
pockets of poverty in the northeast and south-
east of Brazil. Even considering the methodolog-
ical differences regarding coproscopic surveys
conducted in Brazil, it cannot be ignored that in
the late 1940s the prevalence of positive tests for
schistosomiasis was 9.9%, in the second half of
the 1970s it was 6.6%, while in 2011-2015 it was
0.99% (population aged 7-14 years)". A recent
Brazilian survey also provided a more accurate
estimate of the number of infection carriers na-
tionwide (2 millions), well below previous esti-
mates (over 7 million, in 2006)'. This decline in
prevalence has resulted in reduced hospital mor-
bidity; from 2.5 cases per 100,000 inhabitants to
0.08 cases per 100,000 inhabitants in 1988 and
2013, respectively, especially for severe digestive
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cases. Likewise, mortality decreased from 0.5 cas-
es per 100,000 inhabitants in 1987 to 0.2 cases per
100,000 inhabitants in 2012".

A more sustainable reduction in the trans-
mission of schistosomiasis is dependent upon
improving the sanitation conditions of popula-
tions exposed to the risk of being infected, as well
as interventions in the health sector. In the field
of health, a vaccine against schistosomiasis has
been developed by Fiocruz, which is in phase II
of clinical studies. Through the auspices of the
municipal health system, the SUS develops com-
munity education and case detection through co-
proscopic surveys and the treatment of patients
to control this disease. The decentralization of
these control activities, which until 1999 were
carried out by the National Health Foundation,
expanded the scope of this program, which now
includes the participation of agents of endemic,
community health agents and professionals from
the Family Health Strategy/FHS , resulting in a
sustainable impact on the morbidity and mortal-
ity indicators.

Chagas disease

In 2006, the program to eradicate vector
transmission of Chagas disease in Brazil ob-
tained the certificate of elimination of Triatoma
infestans, the main intra-household vector of this
protozoa, which resulted in a drastic reduction
of new Trypanosoma cruzi infections in humans.
In fact, a national serological survey conducted
from 1975-1980 revealed that 4.2% of Brazil-
ians living in rural areas that were considered as
natural transmission of Trypanosoma cruzi were
infected by this protozoan'. A second national
survey, conducted from 2001-2008, found 0.03%
seroprevalence among children under five years
of age who were also living in rural areas; 0.02%
were children of positive mothers, indicating
that most infections had been due to congenital
transmission. Mortality due to the chronic form
of this protozoa has been declining over the last
two decades'. In Brazil, Triatoma infestans is not
the only vector of Trypanosoma cruzi; conse-
quently, in some areas, especially the Amazdnia
Legal, there are still cases of natural transmission
by extradomiciliary triatomines®. Transmission
by blood transfusion has also been disrupted;
however, there have been sporadic outbreaks of
acute Chagas disease as a consequence of trans-
mission by contaminated foods such as cane
juice and agai'.

Malaria

In Brazil, malaria is caused by Plasmodium
vivax, Plasmodium falciparum and Plasmodium
malariae, the first two of which are of epidemio-
logical importance. This protozoan is endemic in
the Amazon region, affecting 808 municipalities
where approximately 95% of the country’s cases
are detected?'.

The available data of this disease for the peri-
od until the end of the 1990s refers to the number
of positive slides for plasmodium; consequently,
it does not correspond to new cases, as they began
to be registered in 2000. Thus, it is not possible to
make comparisons between these periods. From
2005-2012 the number of detected cases of ma-
laria decreased from 606,069 to 241,806 (a reduc-
tion of 60.1%). This decrease was most marked
for malaria caused by P falciparum (77.2%),
which is responsible for the most severe forms
of the disease; there was a consequent decrease
in the number of hospitalizations (74.6%) and
deaths (54.4%) due to this disease?'. This positive
impact was obtained through the early detection
and treatment of carriers of the disease, as well
as measures aimed at reducing vector transmis-
sion (spraying, insecticide-impregnated screens,
community education, etc.). Thus, more effec-
tive prevention and control of malaria have been
achieved in municipalities that have good cover-
age levels of primary health care, with integration
between the Family Health Strategy and endemic
control agents, allowing more timely detection
and treatment, which is fundamental to interrupt
transmission. The SUS still faces some challenges
in achieving the elimination of malaria, as set out
in its Sustainable Development Goals.

Emerging and re-emerging arboviruses

Among emerging and re-emerging diseases,
arboviruses transmitted by mosquitoes of the
genus Aedes (mainly Aedes aegypti) represent im-
portant public health problems due to repeated
severe epidemics in several regions worldwide.
Dengue is one of the most notorious examples of
this group of viruses because it reversed the ten-
dency towards decreasing levels of morbidity due
to CD. It is estimated that every year the dengue
virus (DENV) produces about 390 million infec-
tions in 128 countries, and approximately 96 mil-
lion individuals present clinical manifestations of
greater or lesser severity*.

In Brazil, DENV1 re-emerged in the 1980s
and has subsequently been responsible for suc-



cessive epidemics produced by its four serotypes.
Currently, 90% of Brazilian municipalities are
infested by Ae. aegypti, which favors the intense
circulation of DENV and the emergence of the
chikungunya (CHIKV) and Zika (ZIKV) vi-
ruses. Despite efforts to control this vector this
has not been successful, either in Brazil, oth-
er Latin American countries, or other regions
worldwide"?. A tetravalent vaccine was licensed;
however, when used in populations there was an
increased risk of hospitalizations due to dengue
in individuals who had never previously been in-
fected by wild DENV, which is why the WHO has
recommended the use of this vaccine for flavivi-
rus-naive individuals®*. Thus far, no safe, effective
antiviral drugs or vaccines are available for any of
these viruses. Surveillance and control have had
very limited effectiveness in that they have been
restricted to vector control, centered on chemi-
cals and the elimination of potential larval breed-
ing sites. Despite their promise (the new technol-
ogies that have been tested reduce Ae. aegypti)
there is still no evidence that they are effective in
preventing the emergence and/or risk of trans-
mission of the aforementioned arboviruses®.
Dengue, chikungunya and Zika have in-
fluenced the morbidity profile of CD in Brazil,

modifying the declining trend of this group of
diseases since 1987, as can be seen in Graph 2.
DENV1 was first detected in Rio de Janeiro in
1986 and then spread to other metropolitan ar-
eas of Brazil. This resulted in 47,370 cases (35.3
cases per 100,000 inhabitants) of this disease, ac-
counting for 15.1% of notifications from a group
of twelve, important, compulsorily-notifiable
CDs. This proportion reached 46.7% (65.4 cas-
es per 100,000 inhabitants) in the following year.
DENV2 emerged in the 1990s, and since 1994
the circulation of this serotype and DENV1 have
produced epidemics of great magnitude in many
Brazilian urban centers, so that by the end of that
decade almost 1.5 million cases of dengue had
been recorded. In 1998, the year of the largest ep-
idemic of that period, the number of dengue cas-
es was more than three times higher (352.4 cases
per 100,000 inhabitants) than the total of twelve
CDs (105.0 cases per 100,000 inhabitants). This
situation has worsened throughout the twen-
ty-first century because, in addition to epidem-
ics, hundreds of cases of dengue hemorrhagic
fever (DHF) with high lethality occurred soon af-
ter the introduction of DENV3. For example, in
2002 the incidence of dengue reached 401.6 cases
per 100,000 inhabitants, and 2,608 cases of DHF
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and 121 deaths were diagnosed (Graph 2). In
2010, DENV4 also started to circulate intensely,
and thus the co-circulation of the four serotypes
was established. The incidence has continued at
high levels and there have been no periods with
decreasing incidence, as was observed in previous
decades**.

With the emergence of two more arboviruses
transmitted by Ae. aegypti (CHIKV in 2014% and
ZIKV, which was identified in 2015% although
there is evidence that it was already circulating
previously) the epidemiological situation in Bra-
zil worsened?®. Zika was considered to be a mild,
self-limited disease with no associated complica-
tions. However, after the intense circulation of
ZIKV in cities in northeast Brazil, an unexpect-
ed epidemic of microcephaly, which was later
identified as a syndrome caused by the vertical
transmission of this agent, affected thousands of
children. This public health emergency, of na-
tional and international interest, was followed
by a timely investigation and response which
mobilized professionals and managers from the
three areas of management of the SUS¥. Despite
the fact that surveillance and vector control mea-
sures were readily developed, more than 3,000
cases of congenital Zika syndrome have been
subsequently confirmed. Protocols and special
attention services for the health of affected chil-
dren were implemented by the SUS from the
beginning of the detection of this epidemic. The
first cases of chikungunya were detected simulta-
neously in the states of Bahia and Amapa and this
disease has subsequently spread to many munici-
palities in the country, especially in the northeast
region'>*. Although dengue-like symptoms are
present in the mild form of the disease, the major
importance of this disease is the persistent clini-
cal manifestations that are evident in the chron-
ic phase (which can affect up to half of affected
patients), mainly with impairment of the joints,
which negatively interferes with the quality of life
of those affected. In addition, there are atypical
and severe forms that can compromise the ner-
vous system. The atypical manifestations and the
presence of concurrent diseases, especially in the
elderly, have been related to the higher lethality
of chikungunya in Brazil®.

From 2014 onwards, the epidemiological
data registered in Brazil regarding these three
arboviruses are difficult to interpret because chi-
kungunya and Zika were not initially included in
the universal notification system. Furthermore,
because the latter present clinical features in the
acute phase that are very similar to dengue, some

of the cases were reported as dengue®. In view
of this, in Graph 2 the incidence was calculated
for all the notifications of these three diseases. It
should be noted that in 2016 the incidence of all
three arboviruses was 1,016.4 cases per 100,000
inhabitants?, representing 24 times the value of
this indicator for all 12 of the other CDs that
were analyzed (Graph 2). Thus, it is evident that
the low level of effectiveness, or lack of preven-
tion instruments, prevents the control of the CD.

Yellow fever

Few cases of wild yellow fever (WYF) have
been confirmed in Brazil since the 1980s. Every
five to seven years there are episodes of epizo-
otic transmission, including 1999-2000 (76 and
85 cases, respectively) and 2008-2009 (46 and 47
cases, respectively). Human cases were confirmed
in urban areas, although the transmission cycle
was wild. However, in 2017 a major epidemic oc-
curred when 776 human cases were confirmed
and there was a large expansion of the trans-
mission area of this virus, with occurrences in
several urban areas. In 2018 cases of WYF were
confirmed in the same areas'. The reasons for
this expansion are still unknown, but this event
resulted in mass vaccination campaigns against
yellow fever in populations of large urban centers
such as S3ao Paulo, Rio de Janeiro and Salvador,
with the first use in the country of a fractional
dose of the vaccine'.

Responses to pandemics

Between 2002 and 2003 the health surveillance
system of every country worldwide was challenged
by the occurrence of what became the first pan-
demic of the twenty-first century, i.e. severe acute
respiratory syndrome (SARS). This was caused by
a coronavirus that began in China and spread to
several continents, including the Americas®. In
Brazil, a surveillance protocol was rapidly devel-
oped and implemented, which was tested from an
unconfirmed suspected case. This protocol estab-
lished measures for issues such as detection, noti-
fication, transportation, the clinical management
of cases, the control of hospital infection, the defi-
nition of hospital reference networks, and labora-
tory diagnosis in all Brazilian states.

This preparation was refined by plans to deal
with an expected influenza pandemic in 2005%,
which was supposed to occur due to outbreaks
caused by H5NI1. In 2009 another pandemic
began (between Mexico and the United States),



which was caused by (HIN1)pdm09, and in a few
weeks the SUS organized a rapid response to this
pandemic. In addition to the measures foreseen
in the previous protocol, additional mechanisms
were used to expand the network of laboratory
diagnosis, the acquisition of vaccines and the rec-
ommended antiviral drug (Oseltamivir), as well
as local production of this drug. In Brazil, as in
other Latin American countries, this agent spread
in a few weeks and by the end of 2009 50,482 se-
rious cases and 2,060 deaths (lethality of 4.1%)
had been confirmed® with a higher proportion
of cases (71.6%) in the southern region of Brazil,
which was possibly due to a more severe winter
and the proximity to countries where the virus
circulated more intensely. With the availability of
an immunogen from 2010, a vaccination strat-
egy was started that was addressed to the most
vulnerable groups, reaching coverage above 80%,
which quickly reduced the number of cases. In
addition, a key strategy used during the pan-
demic was the mobilization of the Public Health
Emergency Alert and Response Network, (the
Cievs Network), which was created in 2006 and
currently comprises 55 rapid response units in
all Brazilian states and municipalities in the state
capitals, which has been the basis of the SUS’s re-
sponse to public health emergencies.

Conclusion

The information presented above demonstrates
that there has been an important impact on the
morbimortality profile due to communicable
diseases in Brazil, especially after the introduc-
tion of the SUS. Limitations on the prevention

Collaborations

MG Teixeira and MCN Costa made the first ver-
sion of the manuscript; ES Paixdo, EH Carmo, FR
Barreto and GO Penna added important contri-
butions in this preliminary version; each one of
the authors made the writing of the topics related
to the diseases on which it has greater expertise.
All authors have read and reviewed the final ver-
sion.

and control of communicable diseases have been
imposed by the emergence and/or re-emergence
of agents for whom scientific knowledge is still
insufficient. This indicates the need for greater
investments in research, both in Brazil and inter-
nationally, in order to overcome the existing gaps
in knowledge.

Particular emphasis should be placed on the
extraordinary decline in morbidity due to vac-
cine-preventable diseases and the proportion-
al mortality for communicable diseases, which
in 1980 corresponded to 12% of total deaths in
Brazil and in 2015 (4%) was three times lower.
Among other causes, this decline was strongly
influenced by oral rehydration therapy and ro-
tavirus immunization, which reduced infant and
child mortality caused by acute infantile diarrhea.

Obviously, other social and economic pro-
grams that were targeted at the poorest sectors of
the Brazilian population contributed to the im-
provement of the analyzed health indicators, such
as the Bolsa Familia Program. Unfortunately, the
deep social inequalities that still exist in Brazil,
which go beyond the capacity of the health sector,
impose limitations on better effectiveness in the
prevention and control of communicable diseases.

The current political-institutional situation
in Brazil threatens the progress made in recent
years. However, the universalization of access to
healthcare services, together with the expansion
and improvement of the scope of surveillance,
prevention and control of diseases and health
risks by the SUS, is undoubtedly playing a funda-
mental role in improving the health conditions
and quality of life of the Brazilian population, as
well as contributing to the country’s democrati-
zation process.

References

1. Barreto ML, Teixeira MG, Bastos FI, Ximenes RA, Bara-
ta RB, Rodrigues LC. Successes and failures in the con-
trol of infectious diseases in Brazil: Social and environ-
mental context, policies, interventions, and research
needs. Lancet 2011; 377(9780):1877-1889.

2. Paim J, Travassos C, Almeida C, Bahia L, Maclnko ]J.
The Brazilian health system: History, advances, and
challenges. Lancet 2011; 377(9779):1778-1797.

3. Carmo EH, Barreto ML, Silva Janior JB. Mudangas nos
padrdes de morbimortalidade da populagao brasileira :
os desafios para um novo século. Epidemiol e Servigos
Satide 2003; 12(2):63-75.

—_
oo
[\
~N

(9)€T “©ADd[0D) SpNES X BIDUILD)

810C ‘8T81-6181"



—_
o]
[N}
oo}

Teixeira MG et al.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Mural Datasus - DATASUS. [acessado 2018 Mar 16].
Disponivel em: http://datasus.saude.gov.br/multimid-
ia/comunicacao/mural-datasus/991-mural-datasus
Domingues CMAS, Pereira CQ, Marilda S, Siqueira M,
Ganter B. A Evolugdo do sarampo no Brasil e a situagao
atual. Inf. Epidemiol. Sus. 1997; 6(1):7-19.

Brasil. Ministério da Satide (MS). Brasil Livre da Rubéo-
la 2008. Brasilia: MS; 2009.

Nascimento-Carvalho CM, Andrade ALSS. Haemoph-
ilus influenzae type b vaccination : long-term protec-
tion. J. Pediatr. 2006; 82(Supl. 3):109-114.

Ichihara MYT, Rodrigues LC, Teles CAS, Teixeira GLC,
Jesus SR De, Alvim SM, Gagliardi Leite JP, Barreto ML.
Effectiveness of rotavirus vaccine against hospitalized
rotavirus diarrhea: A case — control study. Vaccine 2014;
32(23):2740-2747.

Carmo GM]I, Yen C, Cortes J, Arau A, Lopman B, Flan-
nery B, Oliveira LH, Carmo EH, Patel M. Decline in Di-
arrhea Mortality and Admissions after Routine Child-
hood Rotavirus Immunization in Brazil: A Time-Series
Analysis. PLoS Med 2011; 8(4):¢1001024.

Brasil. Ministério da Saide (MS). Portal Ministério da
Satide, 2018. [acessado 2018 Mar 16]. Disponivel em:
http://portalms.saude.gov.br/

Lockwood DNJ, Shetty V, Oliveira G. Hazards of setting
targets to eliminate disease: Lessons from the leprosy
elimination campaign. BMJ 2014; 348:g1136.

Stefani MMA, Avanzi C, Bithrer-Sékula S, Benjak A, Lo-
iseau C, Singh P, Pontes MAA, Gongalves HS, Hungria
EM, Busso P, Piton J, Silveira MIS, Cruz R, Schetinni
A, Costa MB, Virmond MCL, Diorio SM, Dias-Baptista
IMEF Rosa PS, Matsuoka M, Penna MLE, Cole ST, Penna
GO. Whole genome sequencing distinguishes between
relapse and reinfection in recurrent leprosy cases. PLoS
Negl Trop Dis 2017; 11(6):e0005598

Penna GO, Biihrer-Sékula S, Kerr LRS, Stefani MMA,
Rodrigues LC, Aratjo MG, Ramos AMC, Andrade
ARG, Costa MB, Rosa PS, Gongalves HS, Cruz R, Bar-
reto ML, Pontes MAA, Penna MLE. Uniform multi-
drug therapy for leprosy patients in Brazil (U-MDT/
CT-BR): Results of an open label, randomized and
controlled clinical trial, among multibacillary patients.
PLoS Negl Trop Dis 2017; 11(7):¢0005725.

Dourado I, Veras MADSM, Barreira D, Brito AM. AIDS
epidemic trends after the introduction of antiretroviral
therapy in Brazil. Rev Saude Publica 2006; 40(Supl.):9-
17.

Brito AM, Ayres De Castilho E, Célia E, Szwarcwald
L. AIDS e infecgao pelo HIV no Brasil: uma epidemia
multifacetada AIDS and HIV infection in Brazil: a
multifaceted epidemic. Rev Soc Bras Med Trop 2000;
34(2):207-217.

Brito AM, Sousa JL, Luna CF, Dourado 1. Tendéncia da
transmissdo vertical de Aids apds terapia anti-retrovi-
ral no Brasil. Rev Saude Publica 2006; 40(Supl.):18-22
Katz N. Inquérito Nacional de Prevaléncia da Esquis-
tossomose mansoni e Geo-helmintoses. Belo Horizonte:
CPqRR; 2018.

Katz N, Peixoto SV. Andlise critica da estimativa do
numero de portadores de esquistossomose mansoni no
Brasil. Rev Soc Bras Med Trop 2000; 33(3):303-308.
Silveira AC, Dias JCP. O controle da transmissdo veto-
rial. Rev Soc Bras Med Trop 2011; 44(Supl. 2):52-63.

20.

21.

22.

23.

Barbosa MGV, Ferreira JMBB, Arcanjo ARL, Santana
RAG, Magalhdes LKC, Magalhdes LKC, Mota DT, Fé
NE Monteiro WM, Silveira H, Guerra JA. Chagas dis-
ease in the state of Amazonas: History, epidemiological
evolution, risks of endemicity and future perspectives.
Rev Soc Bras Med Trop 2015; 48(Supl. 1):27-33.
Lapouble O, Santelli A, Muniz-Junqueira M. Situa¢ao
epidemioldgica da maldria na regido amazonica bra-
sileira, 2003 a 2012. Rev Panam salud piiblica 2015;
38(4):300-306.

World Health Organization (WHO). Dengue Control.
[acessado 2018 Mar 16]. Disponivel em: http://www.
who.int/denguecontrol/epidemiology/en/

Achee NL, Gould F, Perkins TA, Reiner RC, Morrison
AG, Ritchie SA, Gubler DJ, Teyssou R, Scott TW. A Crit-
ical Assessment of Vector Control for Dengue Preven-
tion. PLoS Negl Trop Dis 2015; 9(5):1-19.

24. World Health Organization (WHO). Updated Questions

25.

26.

27.

28.

29.

30.

31.

32.

33.

and Answers related to the dengue vaccine Dengvax-
ia<sup>®</sup> and its use. [acessado 2018 Mar 16].
Disponivel em: www.who.int/immunization/diseases/
dengue/q_and_a_dengue_vaccine_dengvaxia_use/en/
Teixeira MG, Siqueira Junior JB, Ferreira GLC, Bricks L,
Joint G. Epidemiological Trends of Dengue Disease in
Brazil (2000-2010): A Systematic Literature Search and
Analysis. PLoS Negl Trop Dis 2013; 7(12):e2520
Teixeira MG, Andrade AMS, Costa MCN, Castro JSM,
Oliveira FLS, Goes CSB, Maia M, Santana EB, Nunes
BT, Vasconcelos PF. East/central/South African geno-
type chikungunya virus, Brazil, 2014. Emerg Infect Dis
2015; 21(5): 906-907

Campos G, Bandeira A, Sardi S. Zika Virus Outbreak,
Bahia Brazil. Emerg Infect Dis 2015; 21(10):1881.
Oliveira WK, Fran¢a GVA, Carmo EH, Duncan BB,
Souza Kuchenbecker R, Schmidt MI. Infection-related
microcephaly after the 2015 and 2016 Zika virus out-
breaks in Brazil: a surveillance-based analysis. Lancet
20175 390(10097):861-870.

Teixeira MG, Costa MCN, Oliveira WK, Nunes ML,
Rodrigues LC. The epidemic of Zika virus-related mi-
crocephaly in Brazil: Detection, control, etiology, and
future scenarios. Am J Public Health 2016; 106(4):601-
605.

Brito CAA, Teixeira MG. Increased number of deaths
during a chikungunya epidemic in Pernambuco, Brazil.
Mem Inst Oswaldo Cruz 2017; 112(9):650-651
Anderson RM, Fraser C, Ghani AC, Donnelly CA, Ri-
ley S, Ferguson NM, Leung GM, Lam TH, Hedley AJ.
Epidemiology, transmission dynamics and control of
SARS: the 2002-2003 epidemic. 2004. Philos Trans R
Soc Lond B Biol Sci 2004; 359(1447):1091-1105

Brasil. Plano Brasileiro de Preparagdo para uma Pan-
demia de Influenza. Secretaria de Vigilancia em Saude
do Ministério da Satde. 2006; 241. [acessado 2018 Mar
16]. Disponivel em: http://www.cve.saude.sp.gov.br/
htm/resp/influ_plano3ver.pdf

Brasil. Ministério da Satde (MS). Secretaria de Vig-
ilancia em Saude. Informe técnico de Influenza. 2012;
1-15. [acessado 2018 Mar 16]. Disponivel em: http://
portalsaude.saude.gov.br/images/pdf/2014/maio/22/
informe-influenza-2009-2010-2011-220514.pdf

Article submitted 05/01/2018
Approved 30/01/2018
Final version submitted 28/03/2018

() ISAN| This is an Open Access article distributed under the terms of the Creative Commons Attribution License



