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ABSTRACT
This paper describes the actions undertaken by the Department of Health Surveillance of the Municipal Secretariat of Health
and Environment of Caçapava do Sul, RS, regarding the yellow fever epidemic that affected the State and Municipality in the
years 2008 and 2009. The efforts made in immunizations, the dissemination of information and clarification by the local
media, fieldwork, the monitoring of deaths, and the collection of samples for a rapid diagnosis, all contributed to the
success of this program, which resulted in no reports of human cases in the City.
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INTRODUCTION
Yellow fever is an arbovirosis (arthropod-borne disease)
that continues to occur in the tropical zones of Africa and the
Americas. This disease is epidemiologically important
because it is plagued by high mortality and the potential for
dissemination into urban and rural areas when carried by
Aedes (Stegomyia) aegypti and Aedes (Stegomyia)
albopictus1,6.
This arbovirosis undergoes two distinct epidemiological
cycles: jungle yellow fever, which exhibits a natural (sylvatic)
cycle of enzootic maintenance among animal populations with
sporadic and accidental transmission to humans, and urban
yellow fever, which exhibits a cycle between Aedes aegypti and
humans in urbanized areas13.
All Brazilian monkeys are susceptible to the yellow fever
virus. The species that are most frequently involved in the
transmission of the virus belong to the Cebus, Alouatta, and
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Callithrix genera. Given their susceptibility, these animals
are a key factor in tracing the circulation of the virus12,3.
The following vectors have the potential to spread
yellow fever in Brazil: Haemagogus janthinomys,
Haemagogus leucocelaenus5, Sabethes chloropterus, and
Haemagogus albomaculatus. The latter is a new species in
Brazil, and its role as a vector was shown for the first time in
1984 in Monte Alegre, Pará State. Once infected, vector
mosquitoes remain infected for their lifetime9.
Vaccination of human populations in at-risk areas is,
according to Brazil’s Ministry of Health, the most effective
method to prevent yellow fever. Other methods to prevent
the spread of yellow fever include mosquito control and the
use of personal protection11.
In 2001, Rio Grande do Sul State (RS) registered the first
yellow fever deaths of non-human primates (Alouatta
caraya) in the municipalities of Santo Antônio das Missões,
where laboratory confirmation was obtained, and
Garruchos, where no such confirmation occurred. Soon
after, in 2002, there was another epizootic episode in Mata
and in Jaguari, with confirmation through an
anatomopathological exam of one of the howler monkeys
of the species Alouatta guariba clamitans17,16,7. At the
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beginning of 2008, several cases of human yellow fever
were recorded in Brazil (in the states of Goiás, São Paulo,
Mato Grosso do Sul and Paraná), Paraguay, and
Argentina7. An alert was issued throughout the country that
triggered a search for non-vaccinated inhabitants of at-risk
areas and vaccination of people travelling to those areas.
Since October 2008, yellow fever epizootic episodes have
been reported in several municipalities in the north,
northeast and central regions of the Rio Grande do Sul
State7.
To combat this threat, the Health Surveillance
Department of the Municipal Secretariat for Health and
Environment of Caçapava do Sul, under the jurisdiction of
the 8th Regional Health Coordination (8ª Coordenaria
Regional de Saúde), outlined a plan of action to monitor the
deaths of howler monkeys and promote vaccination of the
population. This study describes the yellow fever
surveillance activities in Caçapava do Sul, RS.
MATERIALS AND METHODS
STUDY AREA
The Municipality of Caçapava do Sul, RS, is located at
53°29'16" west of the Greenwich meridian and 30°31'11''
south of the equator. It is part of the Pampas Biome, a
zoogeographic region of the Pampeana da Serra do
Sudeste Province (Figure 1).
Caçapava do Sul is located in a non-tropical region of
median latitude; thus, its climate conditions are classified

ADVANCED VACCINATION STATIONS

as mild mesothermal and super humid. The Tropic of
Capricorn passes through its northern end while the 30º to
34º south parallels graze its southern extremity. This
territory is thus located, almost entirely, within the
Temperate Zone. According to the characteristics of
subtropical climate zones, where Caçapava do Sul is
located, the rainfall in this area is frontal. There is a
considerable thermal range the average annual
temperature is 18º C, but summer temperatures reach 30º
C while 15 to 20 episodes of frost occur in the winter10.
According to the demographic census (2007)10, the
resident population in the Municipality of Caçapava do Sul
is 32,574 inhabitants, 55.8% living in its urban area10.
METHODOLOGY
The surveillance of yellow fever in Caçapava do Sul was
accomplished through a multidisciplinary effort organized
by the municipality’s Health Surveillance Department, with
participation of a veterinarian, a biologist, nurses, nursing
aides, field workers, and community health agents. This
work was carried out between November 2008 and June
2009.
The Epidemiological Surveillance team, composed of
nurses and nursing aides, performed the immunizations and
digitized the notifications into the Sistema de Informação de
Agravos e Notificação (Information Network for Injuries and
Notifications). The necessary materials (vaccines and
syringes) were supplied by the 8th Regional Health
Coordination, headquartered in Cachoeira do Sul, RS.

EPIZOOTIC EPISODES

URBAN AREA OF CAÇAPAVA DO SUL

Figure 1 – Map created by TrackMaker software, showing the distribution of non-human primate deaths in the Municipality of
Caçapava do Sul, Rio Grande do Sul State, and the advanced vaccination stations in its rural area.
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Figure 2 – Investigation of non-human primate deaths: A. Georeferencing; B. Photographic survey; C. Carcass analysis; and D.
Biologic material collection.

Community health workers reported the epizootic
episodes in rural areas. This reporting enabled the
notification of primate deaths to the Environmental
Surveillance team, which prompted timely investigations of
these cases.
The Environmental Surveillance team, composed of a
veterinarian, a biologist, and field workers, participated
directly in investigations of non-human primate deaths,
goereferencing of cases, photographic surveys, and
collection of biological samples for yellow fever exams and
diagnoses (Figure 2). The samples were sent to the Centro
Estadual de Vigilância em Saúde - CEVS (State Center for
Health Surveillance) of the Rio Grande do Sul State Health
Secretariat. They were then forwarded to the reference
laboratory for southern Brazil, the Adolf Lutz Institute –
Pathology Division, São Paulo, São Paulo State.
All the primate death notifications reported to the Health
Surveillance Department were reported and investigated in
a timely manner. The collection of biological samples for
diagnostic examination was performed following the
technical standards14 (Figure 2).
In the investigations, the presence of howler monkeys
was evidenced by direct observation of active individuals or
of carcasses (Figure 2) or by traces (Figure 3) such as

footprints, feces and hair. To identify the traces, we used
field guides2, 4. All the other data concerning the epizootic
episode were registered in a SINAN NET standard
investigation form, completed in loco.
The local press was used to disseminate information
regarding preventive intervention. In parallel, meetings with
health professionals (physicians, nurses, nursing aides, and
community health workers) were organized. Lectures, in
order to clarify questions from the population, were held in
schools and universities. Surrounding municipalities were
contacted.
RESULTS AND DISCUSSION
Twenty-four SINAN notifications were performed. Fortytwo monkey carcasses, all of the Alouatta guariba
clamitans species, were mapped geographically. Of these,
collection of biological material through necropsy was
possible in only nine cases, due to the time needed to
perform this procedure according to standard techniques14.
In many cases, for logistical reasons, it was not possible to
investigate the notification. Thus, these data were not
included and were considered to be “rumors of primate
death”. Confirmation of the presence of the yellow fever
virus by laboratory exam caused the municipality to be
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Figure 3 – Field evidence of the presence of howler monkeys: A. Footprints of subjects who walked to a creek to drink water; B. Howler
monkey footprints; and C. Howler monkey feces.

declared an at-risk area, and vaccines, previously
restricted to people who would travel to at-risk areas,
would become available for the entire population.
With the use of TrackMaker8 software (Figure 1), maps
were drawn of the geographically referenced points where
carcasses were found (Figure 2). The maps provided an
overview of primate deaths, which facilitated the
implementation of more specific intervention during
immunization. All notifications were photo-documented.
Neighboring municipalities were contacted whenever
deaths occurred near their boundaries.
Vaccination locations were expanded to include
strategic regions where deaths of howler monkeys were
concentrated. This allowed the inhabitants of these areas to
receive immunizations in a shorter period of time, without
the need to travel to the municipality headquarters (Figure
1), where vaccination posts were located. Publicity through
newspapers, local radios, and community health workers
allowed information about epizootic episodes to reach
even the most distant areas of the municipality.
In 2007, only 16 doses of the yellow fever vaccine were
administered, all of them among the Mbya Guarani
indigenous community living in the municipality. In 2008,
444 doses were administered to people traveling to at-risk
areas for yellow fever. In 2009, 19,205 doses were
administered by June, covering 60.37% of the
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municipality’s population, excluding from this calculation
individuals whose previous vaccination was still valid12,
those immunized in other municipalities before 2007, and
those with a medical contraindication that should refrain
from having vaccination13.
In Brazil, during the last 50 years, urban yellow fever has
been partially quelled by controlling the Aedes sp8
population. Lately, that control has been neglected, which
has resulted in an increase of dengue fever in the southeast
of Brazil and yellow fever in cities in RS. The spread, which
has occurred without an urban cycle17,16,7, probably
correlates with deforestation and vector migration11.
Expansion of the municipal distribution of Ae. aegypti and
Ae. albopictus in RS may lead to the occurrence of urban
yellow fever epidemics.
Given the expansion of at-risk areas for yellow fever in
Brazil, it is suggested that further studies assess the quality of
the surveillance network. The objective of these studies
should be to assess the recommended measures that have
been effectively applied15, as well as new elements that
should be added to the current surveillance program for
wild yellow fever, in order to reduce the need for emergency
intervention. Entomological surveillance should include a
strategic program to monitor risk areas.
Several factors enabled successful intervention and
prevented the occurrence of human cases: intensification
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of epidemiological and environmental surveillance
actions undertaken in the municipality of Caçapava do
Sul during this period; publicity actions and clarifications
given to the community through the local press; field
work; surveillance of primate deaths; and sample
collection for rapid diagnoses.
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Vigilância da febre amarela em Caçapava do Sul, Rio Grande do Sul, Brasil: um relato da
epizootia 2008-2009
RESUMO
O presente trabalho descreve as ações realizadas pelo Departamento de Vigilância em Saúde da Secretaria Municipal da
Saúde e do Meio Ambiente de Caçapava do Sul, Rio Grande do Sul, frente à epizootia da febre amarela que acometeu o
Estado e o Município nos anos de 2008/2009. Os esforços empregados nas imunizações, bem como a divulgação e
esclarecimentos prestados na imprensa local, aliados ao trabalho de campo, monitoramento das mortes e coleta de
amostras para o rápido diagnóstico possibilitou o êxito desta operação sem que houvesse casos em humanos no
Município.
Palavras-chave: Febre amarela; Vigilância Epidemiológica; Zoonoses.

Control de la fiebre amarilla en Caçapava do Sul (Rio Grande do Sul, Brasil): un relato
sobre la epizootia de 2008-2009
RESUMEN

Este trabajo describe las medidas adoptadas por el Departamento de Vigilancia en Salud del Departamento Municipal de
Salud y Medio Ambiente de Caçapava do Sul (RS), frente a la epizootia de la fiebre amarilla que afectó al Estado y al
Municipio en 2008 y 2009. Los esfuerzos realizados en la inmunización así como la difusión y aclaración de información
por parte de la prensa local, combinada con el trabajo de campo, el monitoreo de las muertes y la toma de muestras para
el diagnóstico rápido, hicieron posible el éxito de esta operación sin que se dieran casos en humanos en el Municipio.
Palabras clave: Fiebre Amarilla; Vigilancia Epidemiológica; Zoonosis.
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