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. ‘ RESUMO
Os mais importantes aspcctos clinicos ¢ ccocpidemiologicos ¢ aspectos preventivos acerca das arhoviroses
associadas com doenga humana no Brasil sfio discutidos. Trinta ¢ scis arbovirus dentre os tipos pres:ntemente

isolados no Pais t&m sido incriminados como causadores dc docnga humana. Destes, cinco sdo inportantes
em termos de saide publica pois cstdo associados com cpidemias, sdo os virus Dengue (DEN), Mayaro
{MAY), Oropouche (ORO), Rocio (ROC) ¢ Febrc amarcla (FA). DEN ¢ ORO cstiio associados corn docnga
humana epidémica cm areas urbanas enquanto MAY, ROC ¢ FA cspecialmente em arcas rurais. Basicamente,
o virus ORO determina um quadro febril algumas vezes acompanhado por meningite asséptica. MY ¢ DEN
sdo responsavceis por quadros febris exantematicos, sendo que DEN, nos ultimos anos tem sido assoriado com
quadros dc febre hemorragica, o que sabidamente ¢ o mecanismo pelo qual o virus FA determina a sua
apresentagiio clinica classica ¢ o ROC csta associado com graves quadros de encefalite. Trinta ¢ v outros
arbovirus tém sido associados com docnga febril benigna em poucos ¢ esporadicos casos Afora NDEN ¢ os
Arenavirus Flexal ¢ Sabia (ndo siio arbovirus), todos os arbovirus envolvidos com docnga hiiihana na “\maz6nia
Brasilcira, sdo mantidos em naturcza através de um ciclo silvestre desenvolvido na floresta, ondo diversas
espécies de insctos hematdfagos ¢ vertebrados silvestres atuam como vetores ¢ hospedeiros, respectivamente.
O virus DEN tem um ciclo urbano em que o mosquito Aedes aegypti ¢ o vetor ¢ 0 homem atua como hesspedeiro.
Os arcnavirus sfio transmitidos dirctamente ao homem através de excretas de roedores que sdo scus »rincipais
hospedciros. Excetuando os cinco virus associados com epidemias que causam um grande impa:-to socio-
ccondmico, inclusive levando a morte, casos verificados com FA, DEN ¢ ROC, o verdarlciro papel desses
virus como agentces sistematicos de doenga humana ¢ ainda pouco conhecido. Novos cstudos sdo ne cessarios
para csclarceer aspectos ainda obscuros acerca da epidemiologia da maioria desscs arbovirus.

SUMMARY

The main aspects of the clinical manifcstations and epidemiological data regarding human arboviruscs in
the Brazilian Amazon region are revicwed, Thirty-six arboviruses and other viruses of vertebrates have been
associated with human discase among over 200 isolates made in Brazil - Five of them are important in public
health and are involved in epidemics, they arc the Dengue (DEN), Mayaro (MAY). Oropouche (OR?)), Rocio
(ROC) and Yellow Fever (YF) viruses. ORO and DEN are associated with cpidemics of human «liscasc in
urban arcas, while MAY, ROC and YF have been responsible for cpidemics in rural areas. Usuelly, ORO
causc a febrile discase, sometimes accompained by aseptic meningitis. MAY and DEN arc assoc:ated with
febrile discase and rash, while YF produces a hemorrhagic fever and ROC is an agent resporsible for
cncephalitis. Thirty-onc other arboviruses are involved in rarc and sporadic cascs of febrile il'ncss. All
arboviruscs (with the exception of  DEN and arenaviruses) arc maintained by a sylvatic cycle in the forest,
where scveral specics of hematophagous insects act as vectors and wild vertcbrates are involved as hosts.
DEN has a cycle in which the Aedes aegypti mosquitocs arc the vectors and man the vertcbrate host. Ar naviruses
arc transmitted dircctly to man by rodents. With the exception of the five viruses associated with pidemics
which are of great cconomical and social impact, and may be responsible for deaths, (¢.g. of DEN, ROC and
YF), the cxact involvement of these viruses as systematic agents of human discasc is unknowr  Further
studics are necded to clarify aspects of their epidemiology. Arenaviruscs are dircctly transmitted 10 man by
- way of the excreta of infected rodents which are the reservoir-hosts of these viruses. Approprinte safety
mcasures should be adopted when handling these viruscs as they can be transmitted via the respiratory tract
(droplet infection).

. INTRODUCTION

Somg arboviruses and other viruses transmitted by rodents, arc important worldwide public healtl problem.
They have frequently been responsible for extensive epidemics, with serious impact on human and +eterinary
health. .

In Brazil, these viruscs are-spread over several regions, although, the number of types causing huinan
discase is low. Only a few have been incriminated as causative agents of epidemics, but in spite of the relative
infrequency of thesc epidemics, their social and economical impact is important. Thus, during epirlemics of
Dengue and Oropouche, many- workers and students may become ill and therc is consequently, a loss of
productivity and high absenteism.in the schools. This may have a great impact in a given communsty.

Up till the end of 1994, 200 diferent arthropod-bome and rodent-bome viruses have been ieolated in
Brazil. Based on virus isolation or antibody detection, 36 of these have been associated with human infections
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(Table 1). Twenty-cight are members of the 3 genus; Alphavirus (6). Bunyavirus (14) and /lavivire - (8), and
8 belong to another three genera. With few exceptions, all these viruscs have been recovered from people
naturally infected. To date, four have been isolated only from persons acquiring accidental laboratory infcction

(Table 1).

Table 1. Arboviruscs and other viruses transmitted by rodents isolated in Brazil associated with hvman
discasc according of type of discasc and source of isolation, 1954-1995.

type of genus  antigenic group  virus Nat.Acq*. Lab.Acg*. wild sentinel arthropod
disease host
Hemorrhagic  fdavivirus B Yellow fever  + - + + -+
* “ Flavivirus . B Dengue 2 + - - - +
oo Arenavirus  Tacaribe Sabid + + - - -
Fcbrile illucss  Afphavirus A Mucambo + - + + +
“ o Alphavirus A Pixuna - 4 - + +
coo Arenavirus  Tacaribe Flexal - + - + -
o Bunyavirus  Anopheles A Tacaiuna + - + - +
“« o Bunyavirus  Bunyamwera  Xingu + - - - -
oo Bunyavirus  C Apcu + - + + +
oo Bunvavirus C Carapari + + + + +
¢ “ Bunvavirus C Iaqui 4 . + " +
“o Bunvavirus C Marituba + - + + +
“o o« Bunyavirus  C Murutucu + - + + +
“© Bunvavirys  C Nepuyo - - + + +
oo Bunvavirus  C Oriboca + - + + +
.o Bunvavirus  California Guaroa 4 - - - +
oo Bunvavirus  Guama Catu + - + + +
.o Bunyavirus  Guama Guama + - + + +
©o Bunyvavirus  Simbu Oropouche + + + - +
© o« Flavivirus B Bussuquara - - + + +
oo llavivirus- B {Ihéus + - + + +
.o Phiebovirus * Phicbotomus  Alenquer + - - - -
“oo Phiebovirus  Phlcbotomus  Candiru + ~ - - -
o Phiebovirus  Phlcbotomus  Morumbi + - - -
R Phlebovirus Phicbotomus ~ Scrra Norte ~ + - - - -
oo Tesiculovirus VSV Jurona + - - - +
oo “besiculovirus VSV Piry’ - + + - -
Rash febrile  Alphavirus A Mayaro + + + + +
“ < “ [lavivirus B Dengue 1 + - - - +
oo “  Flavivirus B Dengue 4 + - - - +
Enccphalitis  Alphavirus A EEE - - + + +
o Alphavirus A "VEE I-F - + + + +
R Alphavirus A WEE - - + - +
“on Bunyvavirus  Bunyamwcera  Tucunduba + - - - +
o Flavivirus B Rocio 4 - + + +
©oF Flavivirus B SLE + - + + +

* Human infection.

Until now, only five arboviral discascs arc considered to be of public health importance in Bra-il, due to

their capability of causing death or severc huran illnesses. They arc Dengue (DEN), Mayaro (MAY), Oropouche
(ORO), Rocio (ROC) and Yellow fever (YF). All of them, have been associated with epidemic outbreaks, and
at lcast three, DEN, ROC and YF, have been responsible for human disease with fatal outcome, ORO and
DEN are active in urban areas, while MAY, ROC and YF, occur mainly in rural areas. These five asboviruses
arc responsible for over 95% of all human cases of arboviral discase in Brazil.
This account reviews our current knowledge regarding the taxonomic status and epidemioloyiical data,
conceming the arboviruses that are pathogenic for man in Brazil, and covers studies made ovcr the past 40 years.
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ALPHAVIRUSES
EASTERN EQUINE ENCEPHALITIS (EEE)
The virus )

Eastern Equinc Encephalitis (EEE) virus is member of the  Alphavirus genus, family Togaviridac.
Scrologically, EEE belongs to the scrogroup A, which has a distant antigenic rclationship with the ighlands
J virus of the WEE complex. EEE has only a single scrotype causing human and animal discascs (Karabatsos,
1983). 4 ‘ '

Epidemiology -

Antibodics to EEE have been detected in inhabitants of the Amazon basin, but no virus has been isolated
from sick humans, with or without cncephalitis. On the other hand, epizootics of cquine mortality ¢ aused by
this virus have been reported in horses from the municipality of Braganga, Para State (Causcy ct al . 1962a).
Wild birds are the main vertebrate hosts of this arboencephalitic virus. A wide varicty of wild birds of several -
avian families scem to be susceptible, notably Thamnophilus ac'(lziup.s' and Phlegopsis nigromaculaia
(Formicariidac), and Ramphocelus carbo (Thraupidac) from which virus strains were also obtained. HI
antibodics have been detected to the rate of 1.3%, or higher, in 23 other specics of birds of several familics
(Vasconcclos ¢t al., 1991). (Table 2). The epizootic vectors, in North America. is the mosquito Culiseta
melanura (Morris, 1988), while in South America it is Aedes taeniorhvachus. Culex pedroi is the cnzootic
vector in Latin America (Theiler & Downs, 1973). In 1991, however, 14 strains of EEE virus werc obtained
from 96 pools of Aedes albopictus (total of 9,393 insccts) caught in Florida, USA (CDC, 1992), i-dicating
that this specics may play a role in the maintenance of this virus and might become an important vector in
tropical arcas.

In Amazonia, EEE antibodics against arc gencrally of low prevalence (approximately 196), with rxceplion
of Cameta, in Para State, where about 20% of pcople have been shown to be positive (Causey et al  1962a).

Table 2. Wild birds from whicli]E\EE virus was isolatcd and spccific HI antibodics confirmed by N tests
detected in Brazilian Amazonia.

Rird family Bird specics " number of strain % positivity (sarpled)
Formicariidac Phlegopsis nigromaculata 2 0.5 (203)
Thamnophilus acthiops 1 4.0 (87)
Thraupidae Ramphocelus carbo 1 0.5 (874)
Tyrannidac Mionectes oleaginea I 0 (90)
Icteridac Cacicus cela | 0 (..}

Clinical features

EEE is associatcd with human and cquine encephalitis. In man the spectrum of infection ranges, however,
from asymptomatic to full-blown cncephalitis. During an epidemic in New Jersey in 1959. the ratio of clinically
apparcnt to inapparcnt cases was 1:23. Clinically, the course of discasc due to EEE has two possibilitics:
systemic discase and encephalitis. In the systemic infection the patient has an acute infection charact rized by
high fever, scverce muscle pains, chills, malaise and arthralgia. There is no Central Nervous Systens (CNS)
involvement, and rccovery is complete. Inits encephalitic form the discase is usually more severe in children. The
main symptoms of enccphalitic form of EEE arc irritability, restlessncss, vomiting, cyanosis, conwulsions.
neck rigidity, tremor, and cotha. Death usually occurs from 2 to 10 days after onsct anrl the martality is
extremely high, especially during epidemics (Morris, 1988). 1n Brazil, a single case of EEL cnceph-litis has
been reported in Bahia (Alice, 1956).

Prevention and control measures

During epidemic periods, the inseticidal control of adult mosquitocs 1s the most important rcasurc.
Vaccine is not easily found, and is presently used exclusively to immunize virus laboratory workers Sentinel
animals can be used to demonstrate virus activity.
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MAYARO (MAY)
The virus

Mayaro virus belongs to the genus Alphavirits of the family Togaviridac. Scrologically, it is a mcraber of
the serogroup A (Karabatsos, 1985). Among the alphaviruses, MAY is included in the Semliki Forest complex
as a specics, with two subtypes, Mayaro and Una, based upon cross-reactivity by hemagglutination-irhibition
(HI) test. Biologically it rescmblcs Chikungunya virus (Pinhciro & Le Duc, 1988).

Epidemiology :

The first-isolations of MAY were obtained in Trinidad, in 1954, from five febrile paticnts. In Brnzil, the
first isolations were made in 19535, from scveral paticnts suffering a febrile illness in a community at-out 200
km cast from Belém. MAY virus has also been associated with epidemic febrile discase in Bolivia, C-lombia
and Panama (Karabatsos, 1985), and infections, without virus isolations, have been reported in Svriname,
Venezucla and French Guiana (Pinheiro & Le Duc, 1988). Mayaro virus activity has been document>d only
in thc Americas. - = - - -

In Brazil, MAY is largely distributed in the Central, Amazonian and Northeast regions. Tn Amazc nia it is
cndemic and the higher rates of antibodics are associated with populations mainly composed o' forest-
workers. For this reason, the highest prevalence of antibodics has been found in the Brazilian indian communitics,
with 20% to 47% of the members of the tribes showing antibodics to MAY (Vasconcclos ct al., 1992b).
Immunity to this virus increases.with age, and in rural communities in the Amazon region ranges fro 10% to
60%. Despite high antibody ratcs, it is cxtremely difficult to recover MAY from man and other vertcbrates
(cxcept in epidemics), because the viremic period shown by this virus to be very short-lived and fasted no
morc than 2-3 days. During this short time it is unlikely that MAY will be suspected as the causative igent of
the discase. From mosquitoes, however, isolation of the virus, is rclatively casy, especially from Haentagogus
(Tablc 3).

Table 3. Strains of MAY virus according of sourcc of isolation.

SOURCE OF ISOLATION \ NUMBER OF STRAINS
MAN i j 66
Haemagogus s)) ‘ ' 28
Haemagogus janthinonys 25
Sabethes sp 2
MONKEYS * A ‘ 3
Other wild animals ** 4

* two sentinels; ** two reptiles, | rodent and | marsupial.

At Icast four cpidemics of Mayaro fever virus have been reported in Para State, Amazonian region: in
Guama in 1955, Belterra in 1978, Conceigdio do Araguaia in 1981 and Bencevides in 1991 (Pinhehia ct al.,
1981, 1986; Travassos da Rosa et al., 1991, unpublished data). MAY has a similar cycle to that of YF¥ virus,
and two outbreaks (Belterra and Conceigdo do Araguaia-PA) occurred in association with Ycllow fever virus.
Outside Para State, two outbreaks were registered in 1987 and 1991 in Itaruma, Goias State (Hoch ct al.,
unpublished data) and in Peixe, Tocantins State (Vasconcelos & Travassos da Rosa, 1991, unpublished data).

MAY outbreaks arc usually limited to rural areas near or within forest, where Haemagogus janthinomys,
the main vector, is found in abundance. Contact with the forest sccms to be an important risk factor for
infection with this virus. The vertcbrate hosts of MAY are nonhuman primates, although birds can act as
sccondary hosts. It is noteworthy, that these animals may be important for the dissemination of the virus, since
many specics that can carry MAY in the viremic phase, can cover large distances in a short time.
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Clinical features

MAY discasc is usually characterized by a sudden onsct of fever, headache, epigastric pain, myalgia,
arthralgia, rash, chills, nausca, photophobia and vertigo. Arthralgia and fever are present in all patien' s, while
the maculopapular rash is present in about two thirds of them. Infected persons usually compliin that { -ver and
hcadache are intense. The maculopapular skin rash usually appears on the 5th day of illness and la :ts three
after onsct. The rash is more frequent in children than older people and is scen more prominently on the legs,
arms, chest and back. Curiously, the face is less affected. Except arthralgia which may persis! in somg patients
for about 2 months, all clinical manifestations last from 3 to 10 days (Pinheiro et al.; 1981a; 1986).

Prevention and control

Therc arc no practical control measurcs during an epidemic caused by MAY, although, individual measurcs
can help to prevent human discasc, such as avoidance of forested areas where virus transmission is occurring.
It is important remcmber that the vectors are mosquitoes which bite between 09:00 to 16:00 hovrs when
sunlight is prc-eminent, and that the vector is clearly sylvatic. To prevent MAY, the only feasible niwethod is
personal protection against mosquito vectors

VENEZUELAN EQUINE ENCEPHALITIS (VEE) COMPLEX
A. MUCAMBO (MUC) & PIXUNA (PIX)

The viruses

Mucambo fever and Pixuna fever viruses are members of the genus A/phavirus, and are serologically
rclated to group A of the arboviruscs. Both viruscs arc classificd as subtypes of the Venczuclar Equine
Enccphalitis (VEE) virus complex. The H test is extremely uscful in scparating subtypes of the VEE complex,
and they have been classificd by this technique as the subtypes 111 (MUC) and 1V (P1X) of the VI'E virus
complex. The prototype of the MUC virus was obtajned in 1954, in the Utinga forcst, near Belém. ‘The first
strain of PIX was isolated from a pool of Anopheles nimbus collected at km 94 of the Belém-Brasilia Highway,
Para Statc, in 1961 (Karabatsos, 1983).

Epidemiology

In naturc, MUC virus is maintaincd by a sylvatic cycle in which rodents arc the main vertebrate bosts, in
particular Oryzomys capito. Several specics of mosquitoes act as vectors, principally Culex portc i, from
which strains have been consistently isolated in Brazilian Amazonia and French Guyana (Pinheiro et al ., 1986;
Vasconcelos et al., 1991). The virus is widcly distributed in thc Amazonia region and also in Sdo Pau!o State,
where it is found principally in the Valley of Ribcira (Iversson ct al., 1982). - -

PIX virus has been isolated three times in Amazonia. On two occasions it was from mosquitocs (the prototype
and another isolate, from Trichoprosopon digitarum) and once from the viscera of rodent, Pro-chimys
guyannensis. No signals of activity on the part of this virus had been detected since 1964, and both ved tors and
vertcbrate hosts of PIX are.poorly known.

Clinical features

MUC has been isolated 7 times from naturally infected human beings, and in one occasion from a lahoratory
acquired infection (Pinheiro et al., 1986). Mucambo fever virus causcs a disease characterized by a1 abrupt
onsct with mild fever, headache, malaise and weakness lasting by 2 to 3 days. Recovery is completc. On the
other side, PIX virus causcd a febrile disease of 3 days of evolution.

Prevention and control measures

MUC and PIX viruses have not been associated with epidemics and no control measures are applicable. As
they arc only responsible for sporadic cases in rural areas, the most important way of preventing infcction is

the avoidance of such areas and the use of mosquito repellents.

B. VEE SUBTYPE I-F

The virus
This variety of serotype I of the VEE complex has been isolated in 1976 in the Ribeira Valley, Siio Paulo

'y

77



State, from a pool of mosquitoes Culex (Melanoconion) sp. The scrotype is fargely found in Sdo Parlo State,
where antibodies against the virus are quitc found, cspecially in people living near forcested arca:. Strains
{rom human beings have not however been isolated in that region. A single isolate of VEL subtyp * I-F was
obtained in Belém, in 1987, from a laboratory acquired infection (Travassos da Rosa ct al., 1990}

Epidemiology .

The vectors of this serotype arc mosquitocs, principally Culex (Melanoconion) mosquitoc:  Known
vertebrate hosts include rodents such as Proechimys and Oryzomys, bats, and birds. A scrological =urvey of
wild animals carricd out in the Ribeira Valley, Sio Paulo (Iversson ct al. 1982), has recorded the prosence of
HI antibodies, particularly in rodents. In the same arca, subtype 1-F of the VEE complex was also i olated on
a singlc occasion from a bat Carollia perspicillata and sentinel mice. Human sera collected at the « ime time
commonly showed HI antibodics. The highest positive-rate being found in fishermen, with a positi-¢ rate of
26 % (79/303).

An outbreak of a febrile illncss was causced by the virus, in 20 out 25 soldicrs who were training 1 an arca
of the Ribeira Valley. No isolations were made, but the infection was confirmed by detection of IgM antibodics
by MAC ELISA in two scrum samples collected from military personnel (L.B. Iversson, personal
communication). '

Clinical features

In a paticnt from whom the virus was isolated, illness was characterized by an abrupt ansct of high fever,
chills, severe headachie, myalgias (especially in back and neck), arthralgia and malaise. The discas - lasted 5
days and the paticnt made an uncventful recovery (Travassos da Rosa et al., 1990). Among the above-
mentioned soldicrs, the most important symptoms observed were high fever, severe headache. malaisc diarrhea
and slecpiness (L.B. Iversson, personal communication).

Prevention and control measures

The subtype I-F is an cnzootic strain of VEE virus and only few cases of naturally acquired infec tion have
been observed in a highly localised arca: all cascs were soldiers entering the enzootic zone. There is not
available vaccine, and prevention or control measures are, once more avoidance of forest arcas. A« with all
pathogenic viruscs, safety mcasures are nceded for laboratory staff working with this subtype.

WESTERN EQUINE ENCEPHALITIS (WEE)
The virus

- Western Equine Encephalitis (WEE) virus is member of the genus Alphavirus of the family Topaviridae,
Serotogically, WEL is member of the serogroup A. Immunological studics have demonstrated that WEE virus
is closcly related to Sindbis, Aura, Fort Morgan and Highlands J viruscs, that comprisc the group (Kerabatsos,
1985). ‘

Epidemiology

WEE virus is widcly distributed in the Americas, from Canada to Argentina. In Brazil, antibodics
against the agent have been found from Amazonia to the Southern region, and strains have been obtained
from wild birds, the main vertebrate hosts of WEE clsewhere. In the USA, peridomestic Culer tarsalis
is the principal cpidemic and endemic vector, and virus transmission is basicly madc it summer (Reisen
& Monath, 1988). In Brazil, cascs of human discasc duc to WEE have not yct been diagncsed. The
absence or paucity of human discasc in Brazil and other countrics of South Amecrica has been ¢ ttributed
to ccologic factors, rather than, differences in strain virufence. HI antibodics rates in Amazenia have
been found to be about 1% or lesser in the human population. In this same region, however, a high
prevalence of HI antibodies has been found in wild birds belonging to the Formiicaridae, ¢ pecially
Phlegopsis nigromaculata and Hylophilax poecilonota, and the Tyrannidac, mainly Cocvthopis sorquata
from which virus strains have alrcady been isolated (Vasconeclos ¢t al.. 1991). Another 28 syecics of
various avian in Brazilian Amazonia scrological positive-rate have showed a percentage of 5.1% or
higher (Vasconceclos ct al., 1991). These details is summarised in the Table 4. Although WEE . irus has
been isolated from single specimens of Aedes fulvus, Culex taeniopus and Cx. portesi, in Amai onia, the
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arthropod vectors in Brazil, have not been thoroughly investigated and many other vectors may exist.

. Table 4. Spccies of wild bird which furnished strams and specnﬁc HI antibodies confirmed by N tests to WEE

virus in the Brazilian Amazonia.

WILD BIRD FAMILIES  BIRD SPECIES NUMBER OF STRAINS "% POSI'TIVITY

(SAMF'LED)
Formicariidac  ~ CGonopophaga aurita 1 2.7 {75)
Hylophylax poecilonota 1 5.3 (360)
Myrmotherula hauxwelli 1 0 (196)
Phlegopsis nigromaculata l 10.0 (203)
Pyriglena leuconota 1 1.5 (223)
Tyrannidac Corythops torguata 1 5.1 (164)

‘Clinical Features -

In North America, WEE is associated with meningoencephalitis in man and equines, with a high morbidity
and mortality. In man the infection has a spectrum which ranges from inapparent to full-blown en cphalitis.
The discase has an abrupt onsct with high fever, headache and symptoms and signs of CNS im olvement,
Icthargy, stiff ncck, photophobia, drowsincss, vertigo, irritability, generalized convulsions, tremor and upper
motor ncuron deficits, and changes in mental status. The severity of the disease is dependznt on the paticnt’s
age, with the illncss frequently more severe in children than in adults (Reisen & Monath, 1988).

B

Prevention and control measures

In North America, where WEE has an epidemic cycle, control measures arc important to prevent or
interrupt virus transmission to man and domestic animals, cspecially equines. In Brazil, the discase has not
yet been reported in man. However, the virus is enzootic, and to prevent acquisition of the infection it is best
to avoid contact with th¢ forest wherc the vectors may be present.

BUNYAVIRUSES
GUAROA (GRO)
The virus

Guaroa fever virus, included in the California serogroup is a member of Bunyavirus gens, family
Bunyaviridae. It was isolated in Colombia in 1956 from the blood-stream of a 75 yeur-old woman who
showed no evidence of illness (Groot ¢t al., 1959). By Hl and N tests GRO virus is most related to 'Trivittatus
virus within the California serogroup (Karabatsos, 1985).

Epidemiology

GRO virus is (cxcepting Oropouche) the most widcly distributed Bunyavirus in the Amazon region, as
cvidenced by the HI test. An overall rate of 18% positive sera has been found in several localitics of the
Amazon basin (Pinheiro et al., 1986).

Eleven strains of GRO virus have been obtained from sick people. With the exception of on: obtained
from transcutancous hepatic biopsy, from a patient with a paralytic disease (Causey gt al., 1962b), all
isolates originated from the blood of fcbrile persons. In Brazil and Colombia, mosquitoes of th: complex
Anopheles Nyssorhynchus, cspecially An. triannulatus and An. nuneztovari are the main vectors of GRO
virus (Dégallier et al., 1989). A wide varicty of birds from several familics, are suspected to be the vertebrate
hosts, following the detection of high rates of HI antibodies. However, strains have not yet been isolated
from any member of the sylvatic vertebrate fauna. Data concerning isolations of this virus are surnmarized
in Table 5.
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Table 5. Guaroa virus strains obtained in Brazilian Amazonia, until end of 1993,

SOURCE OF ISOLATION NUMBER OF STRAINS
Man I
Anopheles triannulartus 4
Anopheles nuneztovari ’ 4
TOTAL 19

Clinical features

The disease has an acute onsct with high fever, chills, hcadache, mylagias and malaisc. ¢ ‘oncomita‘it
infcctions with malaria have been reported in two cases. All patients recovered after the illne s had last d
from 3-5 days (Vasconcclos ct al., 1990).

Prevention and control measures s

Since GRO has not been associated with epidemics, there are no control measurces applicable. The virus is
responsible for sporadic cases in rural arcas and the most important measure to prevent infectio is personnl
protection against biting insccts.

GROUP C VIRUSES
The viruses

Group C of the arboviruses was cstablished by Casals and Whitmann in 1961 and originally :onsisted -f
five serologically rclated viruses isolated at Belém, Brazil, by Causcy (1961). These were Apau (APELY,
Caraparu (CAR), ltaqui (1TQ), Marituba (MTB), Murutucu (MUR} and Oriboca (ORI). Lat r, a scventh
stype was discovered (Shope & Causey, 1961). Several other types have since been described fiom Trinid-l
and Panamd, but only onc of these, Nepuyo (NEP) virus has also been encountered in Amazol ia (Shope
Whitmann, 1966).

Structural studics lfave shown that these viruses belong to the family Bunyaviridac. These virsses fall into
four complexes: the Caraparu complex (Caraparu and Apeu viruses), the Marituba complex ( Marituba a'd
Murutucu viruses), the Oriboca complex (Oriboca and Itaqui viruses) and the Nepuyo complex  Nepuyo at d
Gumbo Limbo viruses). In the latter complex, Gumbo Limbo is a virus formerly not found in Drazil. It h s

been found in Florida (USA) as an infection of mosquitocs and wild rodents. It is believed that these virus s
of the above-mentioned complexes have probably suffercd a reassortment in nature, since they ar : transmitt d

in a compact ecosystem (Shope ct al., 1988).

Epidemiology

The group C arboviruses are maintained in naturc by cycles involving small forcst mammals. principally
rodents, and nocturnal mosquitoes which are mainly Culex specics of the subgenus Melanoconica, One tyy =,
APEU, and onc subtype, MTB, arc preferentially transmitted in the forest canopy among arbores: | marsupials
and monkeys. With the exception of NEP, all have been isolated from man in Amazonia. Surveys amorg
human communitics carricd out in several localitics of the Amazon region have shown a rate of 15" positivit- -
rate for antibodics against group.C viruscs (Pinheiro ctal., 1986). Caraparu vitus is certainly the most widcty
distributed group C virus in Brazilian Amazonia, and it has also isolated in Sfio Paulo Htate, where has been
associatcd with human illness. Several specics of mosquitoes act as vectors of these viruses, in particul i
Culex (Melanoconion) mosquitocs, and especially, Cx. (Mel.) portesi. Rodents are the nain vertcbrate ho: (s
of group C viruses, particularly Proechimys guyannensis and Oryzomys capite, and hundreds of strains ha ¢
been obtained from these hosts and the mosquito vectors. Marsupials have an important role in the maintenar ¢
for Apeu and Marituba in nature (Shope ctal., 1988). Tablc 6 summarizes the major data concerni-g isolatic s
of these viruses in the Amazon region of Brazil.
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Table 6. Group C virus isolatcs in Brazilian Amazonia until cnd of 1993,

SOURCE ORIBOCA ITAQUI CARAPARU APEU MARITUBA MURUTUCU "OTAL
Man 13 2 14 6 5 5 45
Sentinel animals 186 . 407 894 66 67 120 1740
Wild animals 16 17 36 3 3 19 94
Arthropods 29 - 20 28 7 5 13 102

TOTAL 244 446 972 82 80 157 1981

Clinical features

Discasc causcd by these viruscs is characterized by a febrile syndrome. Onset is usuvally sudden, and high
fever, headache, chills, myalgias, photophobia and retrobulbar pain arc the most comimon symptoms mentioned
by the patients. The symptoms remain for 4 to 5 days, and although some patients complain of severc svmptoms,
recovery is uncventful (Pinheiro ¢t al., 1986).

The single human strain of Nepuyo virus isolated to datc came from a febrile Panamanin paticnt
(Karabatsos, 1985).

Prevention and control measures

Outbreaks attributed to thesc viruses have not been reported, and conscquently therc are no ipplicable
control measures. Individual measures to prevent human discase are, . once again, avoidance of contact with
arcas where virus transmission is occurring, and the use of mosquito xepellents and bed uets. Th re are no
dvallablc vaccines.

GUAMA (GMA) & CATU (CATU) VIRUSES
The viruses ‘

This group of viruscs was also first cstablished on the basis of ncw isolates made in the Belém Virus

Laboratory (BLV). The group Guama vituses are closely related by the CF test, but most scrotype: are quite
“distinct by HI and N, Guama and Catu viruses are the second and third most frequently encounter2d viruses
at the BVL (after the group C virus Caraparu).

Guama and Catu viruses arc members of the Guama serogroup of the genus Buryavirus, in the Bunyaviridae
family (Karabatsos, 1985). The prototype strain of GMA was isolated from a scntinel mouse in 1956, and
that of CATU was obtaincd from the blood of a sick man. These viruses have been isolated 9 and 11 times,
respectively, from blood specimens of man.

Epidemiology

Prescnce of antibodics against tlu,sc viruses, detected by HI is about 1% to 2% in Brazilian /\mazonia,
where they are prevalent. In the municipality of Breves and municipalities ncar it, hov.ever, people have
shown a positivity-rate for HI antibodics against these viruses, as high as 50%, confirmed by ncut ralization
tests Travassos da Rosa & Vasconcelos, unpublished data). The ccocpidemiology of these viruses is similar to
that scen for group C viruses (Shope etal., 1988). The main vertebrate hosts are rodents, especially Proechinys
guyannensis and Oryzomys capito and the vectors, Cx. (Mel. ) portesi mosquitoes. Isolates have been consistently
madc from these vertcbrate and invertcbrate hosts in Brazilian Amazonia and the Caribbean forest:: Table 7.
summarizes the more important data concerning isolations of thesc viruses in Amazonia.

Table 7. Guama group virus isolates until cnd of 1993,

SOURCE OF ISOLATION . CATU VIRUS GUAMA VIRUS T(YTAL
Man 11 10 21
Scntinel animals 356 603 259
Wild animals * 58 92 150
Arthropods 50 88 138
TOTAL ) 475 793 1268

* Especially rodents i
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Clinical features

The disease detcrmined by thesc viruses, has a sudden onsct. Mild fever, dizziness, licadache. muscle
pains, arthralgia, photophobia and malaise are the most common symptoms described, and the discas usually
persists for § days. Recovery is uneventful (Pinheiro ct al., 1986; Shopc ct al., 1938).

Prevention and control

Since, GMA and CATU viruses have not been associated with epidemic discares, thercare no available
mcasures to control human infcctions, and there are no available vaccines for medical use. Individual p- otection
methods include use of mosquito repelients, bed nets and the avoidance of forest areas where infecti s have
been reported. ‘

OROPOUCHE (ORO)

Oropouche virus is member of the family Bunyaviridac, genus Bunyavirus, it is included in th: Sumbu
scrogroup of bunyaviruses (Karabatsos, 1985).A total of 21 distinct viruscs is currently rccognized within
this scrogroup, with isolatcs from most of the world, except Europe (Lc Duc & Pinhceiro, 1988).

Epidemiology

ORO virus was first isolated in 1955 in the West Indian island of Trinidad, from a fcbrie forest
charcoal-worker. There were no signs of an ¢cpidemic at that time. In 1961 in the city of Belém, Par:, Brazil,
15 strains were recovered from patients during an epidemic calculated to have infected 11,000 people ¢ Pinheiro
ctal., 1962), and a sccond cpidemic was recognized in early 1968-69 in the coastal arca of Bragaiga, Pard
State. A third epidemic was registered in 1979-80, once again in Belém, in the samc arca of the city as
recorded in 1961, with several other locaties also involved (Freitas ct al., 1980). The cpidemics commonly
begin during the rainy scason (usually from January to Junc in Belém).

The outbreaks of Oropouche virus have caused important social and cconomic impacts because the ¢ pidemics
arc explosive and, in a short time, thousands of paticnts are attacked simultancously. Patients somctimes have
severe discase including neurologic involvement (Pinheiro et al., 1982), although, to date, no fatality has been
- recorded due to ORO virus. When environmental (ccologic) and cpidemiological (susceptibles and vcetor in
high prevalence, and abundance. of virus circulation) conditions arc favourable, outbreaks occur. They have
shown a tendency to oceur in a cyclic modality. Thus, three outbreaks have been recorded in Belém cring the
last 33 years. :

Curiously, until 1980, all epidemics reported in Brazil had occurred in Para Statc, but from the end of
1980 to the first quarter of 1981, an cxtensive epidemic was reported in Manaus, Amazonas State, and
extended to the municipality of Barcelos, in the State of Amazonas. A third epidemic outside Pard was
rccorded, in Mazagdo, a rural locality of Amapa State (Borborema ct al., 1982). In 1988, further arcas were
affected by cpidemics of ORO fever, Porto Franco and Tocantinopolis, in Maranhdo and Goiés Statcs,
respectively, reported thousands of cases (Vasconcelos ct al., 1989). In 1991, a large epidemic was reported
in Rondonia State in the towns of Ariquemes and Ouro Preto do Ocste. There, an cpidemiological survey
estimated that about 90,000 infections occurred during a 45 days period (Vasconcclos ctal., 1992b} Finally,
in 1994, an cpidemic broke cut in Scrra Pelada, a gold-mining locality in the municpality of Curionopolis,
Para State. A total of over 4,000 cascs was estimated in a population that did not cxceed 6,000 (Tra' assos da
Rosaetal, 1995).

Based on the population at risk during such cpidemics and estimated incidence-rates based upon scrological
surveys, at least 500,000 people were probably infected by ORO virus in the last 33 years (1961-194) in the
Brazilian Amazon basin (Vasconcelos et al., 1992b).

It has been suggested that ORO is maintained in two distinct cycles; firstly in an urban (cpidemic) in wherc
man is the principal vertcbrate host and the midge C. paraensis is the vector. The sccond (sylvatic) cycle is
responsible for the maintenance of ORO in nature, and it is a “silent” cycle in which primatcs, sloths and birds
are the vertebrate hosts, but in which vector is unknown. Possibly it is again C. paraensis, for this biting
midge is also widely distributed 'in tropical rain forest and rural arcas of the Amazon basin. Evidence of
another vector has not been found, although singlc isolations have been made from Aedes serratus in £ mazonia
and Coquilletidia venczuelensis in Trinidad (Karabatsos, 1985). Table 8 shows the main data of ORO virus
isolation. :
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Table 8. Oropouche virus isolates in Brazilian Amazonia until cnd of 1993.

SOURCE OF-ISOLATION NUMBER OF STRAINS

MAN ‘ (/.

Edcntata 4

Culicoides paraensis 11

Aedes serratus 1

Culex quinquefasciatus ' - —2 - - T
TOTAL - 520

Clinical features :

Oropouche fever is characterized by an abrupt onsct, and fever, headache, myalgia, arthralgia, iinorexia,
dizzincss, chills and photophobia arc the symptoms most observed. Nausea, vomiting, dinrrhea, cpigastric
pain, rctrobulbar pain, conjunctival congestion and burning scnsation have.also been reported . Rach is rare
and has only been obscerved in about 5% of all paticnts (Pinheiro ct al., 1981c¢; Pinhciro, 1983). During the
last outbreak in Belém, neurologic involvement was also recorded and characterized as meningitts, which
resolved without sequelae (Pinheiro et al., 1982). The discase persist for about 2 to 5 days and in epidemic of
1980, at lcast 63% in Belém and 56% in Porto. Franco suffercd overt clinical symptoms (Freitas et al., 1980,
Vasconcclos et al., 1989). Recurrence has been documented, especially among people who quickly resume
strenuous activitics, but all attempts to isolate ORO virus during relapses have failed. . There have been no
documented cases of sccond infections with ORO virus (Le Duc & Pinheiro, 1988).

Prevention and control

The most appropriate measuic to prevent epidemics is the control of the vectors. These measur:s can be
carricd out by inscticide “fogging” during the period when C. paraensis adults arc active. The use of mosquito
repellents may be useful for individual protection, especially during epidemics. There are no vaccines available
for human use.

TACAIUMA (TCM)
The virus

Tacaiuma fever virus, is a member of the genus Bunyavirus, family Bunyaviridae. Scrologically it belongs
to.the Anopheles A scrogroup, where is poorly related by CF with Anopheles A virus. The prototy pe strain
was obtaincd from the blood of a sentincl monkey (Cebus apella) in the Oriboca forest ncar Belént in 1955
(Karabatsos, 1985).

Epidemiology

This virus has also been isolated in southcast Sdo Paulo State, from a pool of Anopheles cruzii (Karabatsos,
1985). In Amazonia and Sido Paulo, antibodics to TCM arc detected with difficulty by HI. In the Amazon
rcgion, where there is a higher prevalence, antibodies to this agent have been found in about 1'% of the
population, mainly in rural arcas. Antibodics to TCM virus have been found in horses and wild animals, and
horscs appcear to be important hosts judged by the prevalence of HI antibodics confirmed by N test: Among
wild animals, in the Amazon region, monkeys, rodents (Nectomys and Oryzomys), bats and forest birds have
the highest prevalence of antibodies to the agent, and it is possible that they can act as vertebrate hosts.
Haemagogus sp and An. (Nys.) triannulatus mosquitoes have furnished five and two strains, respectively, and
can be considered as important vectors of this virus (Dégallier ¢t al., 1989). Outside Brazil, immunity to
TCM virus by HI tests has beén found in a bird and a man, in Argentina (Karabatsos, 1985). Table 9,
summarizes available data concerning strains of this virus obtained in Brazilian Amazonia.

Table 9. Tacaiuma virus strains obtained in Brazilian Amazonia, until cnd of 1993.

SOURCE OF ISOLATION TOTAL OF STRAINS
MAN 3
Sentinel monkey 1
Haemagogus sp 6
Haemagogus janthinomys 1
Anopheles triannulatus 3
TOTAL : 14
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Clinical features

This virus has been responsible for sporadic, acute febrile illness of man. The discase has an abrupt onset
and is characterized by fever, headache, chills, myalgia, arthralgia and weakness. Two cascs occurred in
association with malaria duc to Plasmodium falciparum. These patients presented with jaundice and one of
them died (Vasconcelos et al., 1990). It is belicved that his dcath was caused by his malarial infection.

Prevention and control

The TCM virus is enzootic and only a few cases of naturally acquired human infection have been abscrved
on cnzootic Amazonian focus. To prevent human TCM infection, the only feasible approach is personal
protcction against vectors, by the use of bed nets and mosquito repellents.

TUCUNDUBA & XINGU (UNREGISTERED)
The Viruses

Tucunduba and Xingu arc members of the family Bunvaviridac. genus Bunyavirus. Aatigenicilly, these
viruses are included in the Bunyamwera scrogroup. Tucunduba is a closely related to the Wycom:1a virus,
while Xingu is a subtypc of the Cache Vallcy complex, indistinguishable from Maguari virus by the classical
tests. The prototype of Tucunduba virus was obtained in the Oriboca forest from 1¥ycomyic sp mos uitoes in

1955. Xingu virus was isolated once from the blood of a man, along Transamazon Highway, in the municipality
of Altamira, in 1978,

Epidemiology

Tucunduba has been isolated from numerous mosquitoes. Up to 1993, some 50 strains were isolated from
arthropods, particularly from Wyeomyia sp, Sabethes sp and Trichoprosopon digitaium. 1t is believed that
these mosquitoes play an important rolc in maintaining cycle of this virus. The vertebrate hosts of Tncunduba
arc unknown. CF antibodics were found in 3 apparently healthy members of the family of the envcphalitic
paticnt from whom Tucunduba was isolatcd (Vasconcclos et al., 1992b).

Both the vector and wild vericbrate host of Xingu arc unknown.

-

Clinical features

Tucunduba virus has been isolated only onec, from an 18 month-old girl who presented a clinical picture
of meningoencephalitis. Fever, headache, vomiting, symptoms and signs of central nervous systcrn (CNS)
involvement were noted, including parcsia and coma. The diseasc lasted two wecks, and lefl no CNS sequelac
(Vasconcelos et al., 1992b). .

Xingu virus was recovered from a man, whose blood was also positive to the Flepatitis B surfac:: Antigen
" (HBsAg) and with a diagnosis of active hepatitis B. The discase was characterized by fever. jaundice, and had
a fatal outcome. Unfortunatcly, the patient was not resampled and definitive proof of the participation of
Xingu virus in this death was lost (Pinheiro ¢t al., 1986).

Prevention and control

Since these viruses have not till now been associated with widespread epidemics and have been isolated on
a single occasion, no control measures are indicated.

PHLEBOVIRUSES
The viruses . -

The immunological overlap of these agents has been largely demonstrated by HI studies and t - a lesser
cextent by CF and N test studies. Robert Shope has been in large degree responsible for the creation of s rogroups
and the delineation of the intragroup relationships (Theiler & Downs, 1973).

At present, 21 Amazonian serotype members of the genus Phlebovirus genus, family Bunyaviiidae, are
included in the Phicbotomus Fever serogroup. Four phleboviruscs (Alenquer, Candiru, Morumbi and Scrra
Nortc) have been associated with discasc in humans these viruses arc known only from a singl isolale,
obtained from the blood of patients with febrile illness.
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Ebidemiology

Most of the phleboviruses have been recoverd from naturally infected sand flies and are pres''med to b
transmitted by these insccts, mainly members of the genus Lutzomyia. However, these phlebeviruses ( Arumowot
Itaporanga and Rift Valley fever) have been isolate repeatedly from mosquitocs in Nature. Isolations alsc
have been obtained from the blood of sick persons, wild animals and sentinel mice. Antibodies to thisc viruses
in wild mammals and man have been detected at very low prevalence (under 1%).

Clinical features

The discasc causcd by thuse Amazonian phlcboviruses is characterized by an acute, self-limiled flu-like
illncss of 2 to 5 days duration. The discasc usually begins suddenly with high fever, frontal heedache, low
back pain, generalized myalgia, photophobla rctrobulbar pain and malaise. The viremia is shot L-lived and
recovery has been uneventful.

Prevention and control

Thesc agents arc not associated with cpidemic dicasc and no control measurcs arc indicated, no vaccin
available. Personal protection by bed-nets and insects repellents are uscful means of avoiding infi ctions witl:
these and other arthropod transmitted viruscs.

FLAVIVIRUSES
DENGUE (DEN)
The virus

Dengue virus belong to the family Flaviviridae and the genus /lavivirus, There are four dengu: -;c.rolypc

designated DEN1, DEN2, DEN3 and DEN4

Epidemiology

Extensive epidemics of dengue fever have been reported in Brazil: The first one occurred in 1981/82 in
Boa Vista, Roraima, where serotypes 1 and 4 were the causative agents (Travassos da Rosa et al., 1982)
About 11,000 people were infected (Osanai et al., 1983).

In 1986 to 1990, several outbreaks caused by DEN-1 were reported in the States of Rio de Janciro, Sda
Paulo and Minas Gerais states..In this region, Rio de Janciro notified about 90% of all the cas:s. In sama
period, cpidemics were registered in the Northeast of Brazil, mainly in the States of Alagoas and Ceara
Almost 80% of the reported cases were from Ceard. With the exception of a few cascs with hemorrhagic
manifestations, patients presented with the classical dengue fever. In all episodes, DEN-1 was the causative.

From 1991 to 1994 other States in the North (Tocantins), mid-eastern (Goias, Mato Grosso and Mato
Grosso do Sul) and North-east (Maranhdo, Piaui and Bahia) reported epidemics. The scrotype 1)EN-2 was
responsible for about 85,250 cascs in Araguaina, Tocantins, in 1991 (Vasconcelos et al., 1992z), although
only 2,194 cases were reported (Table 10). DEN 2 was isolated for the first time in Brazil, in Belém, from a
febrile patient arriving from Luanda, Angola, in February 1989 (Travassos da Rosa et al., 1989). and again
in Rio de Janeiro, from an autochthonous patient in 1990 (Nogueira ct al., 1990).

DEN-1 has becn associated with dengue fever outbreaks in mid-eastern region of Brazil, and small outbreak:
were reported in 1994 in Porto Seguro (Bahia) and Teresina (Piaui). Simultaneously, epidemics die to DEN -
2 occurred in Alagoas and Ceara in 1994, and in 1990 Rio de Janciro cxpericnced DEN-2 epidemics in which
scveral cases of DHF were notified. There arc no available data regarding the notified cases of Alagoas State
In Rio de Janciro 150 cases of DHF and 8 deaths were registered, while in Ceara, 26 cascs were confirmed as
DHF and 14 of them, had a fatal outcome (Vasconcelos ¢t al., 1995). From 1982 to 1994, tl: Brazilian
Ministry of Health, had registered 336,954 cascs (FNS, 1994). However, the number of cascs (Table 10) ar
clearly an undcrestimate and reflect a considerable undernotification. It has been more realistically caleulate: |
that about 3 to 5 million cases occurrcd during this period.

The diurnal, domestic mosquito Aedes aegypti has been the vector in all the epidemics reported in Brazil,
Although the potential vector Aedes albopictus mosquito (the “Asian Tiger”). has be¢ii identified in area:
where dengue transmission has been reported, no evidence has been obtained of transmiss‘on by th's importar’

85




Asian vector and no virus has been isolated from it. In Brazil, denguc is a scasonal illness of the rarny scason
(from Dceember to Junc).

Table 10. Denguce fever cases reported in Brazil. by state and region, 1982-1994*

STATE 1982 198 1987 1988 1989 1990 1991 1992 {993 1994 TTOTAL
Roraima 12000 - - - - - - - - - 12000
Tocantins - - - - - - 2194 . - - - 2194
North 12000 - - - . .- -~ 2194 - - - 14194
Ceara - 44197 22513 35 4126 15636 6907 117 7 28670 82266
Pernambuco - 2118 - 27 - - - - - - 2143
Alagoas - 9383 3225 05 60 294 1317 279 781 202 156006
Baha - - 623 - - - - - - 202 825
Northern - 13802 28479 120 4213 15950 8020 396 780 29074 100842
M. Gerais - - 327 - - - 286 - 3863 - 4670
R. de Janciro - 33568 60342 60 b1} 21005 78702 1117 321 164 196390
Sio Paulo - - 46 10 10 2081 3661 31 652 574 7065
Southeast - 33368 60915 70 1121 23086 82649 1148 4836 738 208131
M. G. do Sul - - - .- - 1606 4346 771 570 720 8021
M. Grosso - - - - - - - 900 892 634 24206
Goias - - - - - - - - - 3340 3340
Centro-west - - - - - 1606 4346 1671 1462 4702 13787
BRAZIL 12000 47370 89394 190 5334 40642 97209 3215 7086 34514 336954

Sourcc: FNS/DEOPE-GTFAD.
* Until, August 1994,

Clhinical features

The clinical spectrum of dengue infection is wide ranging from asymptomatic or with manifestations from
an indifferentiated fever to hemorrhagic fever with or without shock syndrome (DHF/DSS). It is noteworthy
that the intensity of clinical features commonly depends on the age of patient, The most benign cases werc
diagnosed in infants and young children characterized by a febrile illness with or without a rash. In adults and
older children the severity of discasc increased and was characterized by an abrupt onsct of high fc-cr, intense
headache and chills, malaisc, backache, photophobia, myalgia and exanthema. Diarrhoca, nausci. vomiting
and dizziness bave been noted in some patients. Clinical illness persisted from 3 to 10 davs, most often for 4
to 6 days. Fatalitics due to DEN viruses from such paticnts arc uncommon. Leukopenia and thromb- ¢cytopenia
have occasionally been observed by other workers (WHO, 1986).

In DHF almost all patients have presented high fever, hepatomegaly., several hemorrhagic man:festation:
and circulatory failure. The scverity of the discase also depends on age and childien arc often sufic: an illnes:
of intense scverity. Two important symptoms found in DHF arc gastrointestinal bleeding ¢nd shock
Thrombocytopenia ( 100,000) is present in almost all cascs, as well as hemoconcgntration (hematoc! it increase .
20% or morcover the basal valuc). Lymphadenopathy, myalgia, arthralgia, generalized abdomini-l pain and
prescnce of a sorc throat or injected pharynx arc common symptoms, Splenomegaly is u icommon and mos
frequently scen in children. The most important hemorrhagic phenomenon is a positive tourniquet test. Petechiac
arc common on the extremitics, soft palate, axillac and face, especially in carly days of illness. nomctimer
scvere gum bleeding may be responsible for a fatal outcome, Other hemorrhagic signs usually ¢bscrved
scvere cases are cpistaxis, melena and genital bleeding (WHO, 1986).

When DHF is accompainied by DSS, the condition of the paticnt deteriorates in a few hours. In such cases,
there are signs of circulatory fhilg{l"c represented by circumoral cyanosis, a weak and fine pulse; climmy cold
skin; restlessness; and often profound shock. If a prompt treatment is not available, the outcome is frequently
fatal (WHO, 1986). As reported in Asian DHF, some patients in Fortalcza (Ceara Statc), had encephalopathy.
characterized by somnolency, lethargy, restlessness, neck stiff and, in some cases, signs of encephalitis and
coma. These symptoms, occur rather as a consequence of circulatory failure rather than virus damage to the
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brain or other part of the CNS for no virus or denguc virus antigen was obtained from these tissucs (Vasconcelos
et al., 1995). "

Prevention and control

Dénguc epidemics have occurred in at lcast 12 States of Brazil, with morc or less 90% of all cases reported
in Rio de Janeiro, Ccara and Alagoas States: In these foci, thousands of susceptible people becamu: immunc
to DEN-1 and/or DEN-2 viruses, the two serotypes presently circulating in Brazil, year by year. A there arc
no avatilable vaccincs, control measures to break these epidemics rely principally on reduction of the [ opulation
of adult forms of Aedes aegypti and its maintenance at a reduced level (usually a Breteau index of 1% or
less). Anti-mosquito measurcs include ultra low volume (ULV) spraying with residual inscticides, the spraving
of breeding sites and environment sanitation to reduce or climinate sites of larval development. The main
objcctive is to intcrrupt virus transmission in a short time. Scveral studics have showed thot ULV application
of malathion is quite cffective in reducing adult vector population.

In the inter-cpidemic periods it remains important to monitor the vectors population-index te avoid an
incrcasc which may start another cycle of transmission. It is unfortunatc that the attitude of the population as
a whole makes such vector control difficult to achieve. Although some countrics have obtained significative
results with commumt) planncd programmes, attcmpts in Brazil have had poor results. It is hoped. however,
that in the near futurc cost-benefit calculations may indicate that this is at the present the only way to control
DEN viruses and their epidemics.

ILHEUS (ILII)
The virus

Ilhéus fever virus is a Flavivirus: (Flaviviridac) and serologically is a member of group B. The prototype
ILH strain was isolated in Hlhéus city, State of Bahia, Brazil, in 1944, from a pool of 4dedces and Psorophora
mosquitoes (Karabatsos, 1985). Subscquently this virus has been isolated from febrile patients, mosquitocs
and a large varicty of animals, particularly birds and bats. ILH is closcly related to Rocio and Japancse
cncephalitis viruses. Cross-reaction with Rocio in the HI is common in Brazil, and infections can be detcrminated
with precision only by the usc of N tests

Epidemiology

In Brazilian Amazonia, a total of 41 strains have been_ obtained from the blood of human beings, hlood and
other tissues of animals, and the tissues of mosquitoes. Except for yellow fever and Dengue viruses, this is the
Flavivirus with the highest rate of HI antibodies in the Amazon basin. Despite the high rates of antibody is,
however, very difficult to isolate ILH from human beings, and only 3 isolates have so far becn made ‘rom man.
Either because the viremic period is quite short, or because a great number of infections are asymptomatic
(Pinhciro ct al., 1986). ILH virus has been also detected through specific HI antibodies, confirmed by N tests,
in Sdo Paulo State, particularly in people living in the Ribeira Valley (Iversson ct al., 1982). Thu virus is
maintained in naturc by a sylvatic cycle in'which Psorophora ferox mosquitoes act as the main vectors. Other
species of l’sorophora and Aedes s.rratus mosquitoes play a secondary role the maintenance cycle ( fablc 11).
Several species of wild birds of a wide variety of families arc the vertcbrate hosts, but bats have been also
found infccted. Sentincl monkeys have furnished two strains of this virus. o

Table 11. Specics of ;'ilo§quitoes from which ILH virus was isolated.

MOSQUITO SPECIES NUMBER OF STRAINS % POSITIVITY
Psorophora ferox 19 54.3
Psorophora albipes 6 17.1
Psorophora lutzii 3 8.6
Aedes serratus 4 11.4
Aedes fulvus 1 29
Aedes scapularis 1 2.9
Haemagogus leucocelaenus 1 2.9
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Clinical features ,

The symptoms reported by patients are mainly of a acute illucss. The discase onsct is sudden an ! with high
fever, scvere headache, chills, myalgia and weakness. The symptoms persist for about 3 to 5 days, and
recovery is uneventful (Pinheiro ct al., 1986). Past experimental infections, have shovm that 11.H can by
responsible for a mild encephalitic discase without sequclac.

Prevention and control measures ‘

ILH is not associated with epidemic discasc in Brazil, there arc no control measures or vaccine': available
Somc measure of personnal protection exist in avoidance of forest arcas where vectors may be presznt, and a-
the usc of mosquito repellents.

ROCIO (ROC)
The virus
Rocio virus is a Flavivirus (Flaviviridac) and serologically is closely related to Ithéus, Saint Loui:

encephalitis, Japanese encephalitis and Murray Valley encephalitis. virusgs,. from which.it can be se paralcd by . ... ..

scrological tests. Western blotting studics, carried out recently, showed that ROC is most closely r¢ lated to the
Murray Valley enccphalitis virus. The prototype strain was obtained in 1975 in Sdo Paulo, from cercbellum
and spinal cord tissucs of a paticent of a fatal case of encephalitis (Karabatsos, 1985).

Epidemiology

Almost all aspects of the ccocpldumologv of ROC virus arc unknown. Some informations has ben acquired
from pontual studics carricd out by Faculdade de Saude, Piblica of Sdo Paulo University and for long term
surveillance by the Instituto Adolpho Lutz in the Iguape arca of Ribeira Valley in Sdo Paulo State. The most
important findings have been obtained from human serology, at that region. Hl and N tests surveys carricd ou!
after the 1976 cpidemic until the time of writing this article, have shown for ROC, a wide distribution in the
Ribeira Valley. Fishermen and agriculture workers were the people most affected, and almost all of them wert
living in the region when the epidemic started. In 1975-1977, a total of 1,021 cases were reported in the
Santista Lowlands and Ribeira Valley (Lopes ct al., 1978a,b; Iversson, 1988). Young men aged from 15-3¢
years-old were apparently at highest risk, since most infections were within this age bracket. Prabably, thi-
was becausc men of this age-group usually work outdoors and conscquently, are most exposed to the vectors
In contrast, the casc-fatality ratc was higher in older persons and this higher mortality was associnted with »
lower degree of inunune responsce to infection in this group. The scrum of two fishermen obtain:d in 1983
and two children collected in 1987, were among material examined during a scrological survey. All of thes
individuals, who lived in the Ribcira: Valley, had IgM antibodics, but none of them showed sy mptoms of
discasc (Iversson ct.al., 1989). Outside the epidemic area, five ROC virus cascs were diagnoscil in Paran:
State in a border region ncar the Ribeira Valley (Iversson, 1988). What factors were respons ble for th
appearance and disappearance of the virus in the region remains a mistery. An exhaustive study fo clucidat
thc maintenance cycle of ROC virus has not showed very encouraging results. ROC virus was is “lated onc:
from a ruffous-collared sparrow Zonothrichia capensis in the Ribeira Valley region, and antibodics in othe
species of birds of several different familics have suggests that wild birds may play a role in the cycle. Ne
strains, however, were isolated. from thesc or other vertebrate groups. A strain of ROC was obta'ned from »
pool of the mosquito l’mmphora Jerox collected during the outbreak in Canancia, Siio Paulc. Ps. fero
collected in the arcas where most cases occurred during the epidemics represented less than 1% of all mosquitoce
capturcd of human bait, however, and it is unlikely, therefore, that this specics can act as an important vectos
The isolation of a third strain from sentinel mice, during the course of the epidemic, in the same region (Lopes
ctal., 1978a,b), suggested that an infected vector to be present in the arca . Other evidence of circulating virus
was not obtaincd. Unfortunatcly, the available data, are not enough to firmly incriminate any vector or vertcbrate
host in the virus maintenance-cycle.

Clinical features

The pathology of ROC virus ranges from asymptomatic infection to full-blown encephalitis. B.sed on the
studies of 12 cascs in Sdo Paulo City after their exposure in the endemic arca (Lopes et al., '978b), th
incubation period was 12 days (ranging from 7 to 14 days). Typically, the discase begins suddenls with higl:
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fever, headache, anorexia, nausea, vomiting, myalgia and malaisc. Later, encephalithic signs abruptly appear,
with weakncss, abdominal distension, confusion, motor impairment and conscquently difficulties in walking
and cquilibrium, meningeal irritation, and cerebellar syndrome. In parallel there is reflex distvrbance with
both hypereflexia, hyporeflexia and absence of reflexes, as well as the presence of pathological reflexes, such
as Kernig and Brudzinski signs. Some patients have presented muscular alterations, ranging from hypotonic
to hypertonic, and convulsions. Other manifestations include urinary retention, photophobia, lachrymation,
acrophobia, and arterial hypertension. The evolution of discasc is usually fulminant with dcath in a fow day .
Sometimes, however, it may be prolonged, with the paticnts in coma for scveral days or weeks Lefore death,
Scrious scquelac were also obscrved in surviving patients, especially those with cncephalitis, with permancit
ncurological sequelac such as visual, olphactory and auditory disturbances, lack of motor cnordination,
cquilibrium disturbance, parcsthesia, difficultics in swallowing, sphincter incontinence and defective memor v
(Tiriba ctal., 1976). Table 12, shows the main symptoms and signs presented in 234 hospitalized cascs durirg
the 1975 outbreak in Sdo Paulo (Tiriba ct al., 1976).

Table 12. The main symptoms and signs obscrved in 234 paticnts with encephalitis caused by Rocio viru -,
Sao Paulo, 1975 (Tiriba et al., 1976).

SYMPTOMS/SIGNS NUMBER OF PATIENTS POSITIVITY
Hcadache 219 ¢3.6%
Fever 212 <0.6%
Meningeal irritation 134 £1.3%
Vomiting ‘ 120 S1.3%
Alterations of consciousness 119 51%
Motor abnormalities 116 49.6%
Weakness 106 45.3%
Alterations of tendon reflexes 59 25.2%
Alteration of muscular tone i 58 ' - 21.8%
Anorexia . 55 23.5%
Abdominal distention B 49 20.9%
Nausea - 45 19.2%
Sore throat . 45 ‘ 19.2%
Hyperemia of conjunctivac 37 15.8%
Pathologic reflexes : ' - 32 13.7%

s

Prevention and control measures-

Very little is known concerning the vertebrate hosts and arthropod vector of ROC virus, and so there are no
effective control measures. Vaccines are not yet available. Mosquito adulticides and the use of larvicides in
ditch water and other places where water may collect, may be helpful in controlling ULV, Personn:1 protecticn
by the use of bed nets and mosquito repellents may be uscful for people in or near the epidemic aren, cspeciallv
where there is the evidence of virus transmission,

SAINT LOUIS ENCEPHALITIS (SLE)
The virus

Saint Louis Encephalitis virus (SLE) is included in the genus Flavivirus, family Flaviviridae. B scrologic:!
tests it is member of group B of arboviruses. The prototype strain of SLE was isolated in 1933, in Saint Louis,
USA, from human brain tissue (Karabatsos, 1985). The first strain obtained in Brazil wvas isolated in 1961,
from a pool of Sabethes belisarioi capturcd at the km 94 on the Belém-Brasilia Highway, Para State (Theil ¢
& Downs, 1973). SLE is closcly related to Murray Valley, West Nilc and Japanese encephalitis viruscs.

Epidemiology

Widcly ditributed in the Americas SLE virus, has been found from Canada to Argentina. It is responsib!2
for encephalitis in human beings, but equines are not affected. It is the most widcly distributed uncephaliti=
arbovirus in USA, where it has caused more cascs of encephalitis than EEE, WEE and California cncephalitis
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viruses put together (Luby, 1979). The casc fatality ratc during cpidemics ranges from 5% to 20%, increcasing
with thc age. Antibodies to SLE virus have been detected in inhabitants of the Amazon basin, and their
prevalence in several small and large communitics of Brazil, particularly in the Amazon region has been
found to be about 5%. Recent studics in Ceara State (Northeast Brazil) in a randomized scrosurvey during a
large cpidemic of dengue fever, showed a positivity of 10.1% by HI, with most of the positives con'irmed by
N tests (IEC, unpublished data). Although, it is difficult to isolatc SLE from humans without encephalitis. In
Belém, two strains have been obtained from the blood of sick humans with no signals of cncephalitic involvement
(Pinhciro et al., 1986). Epizootics in sentincl monkeys (Vasconccelos ct_al., 1991) have been reperted in a
forested arca near Belém.

Wild birds are the main vertcbrate hosts of SLE virus (Table 13). and a wide varicty of spceics seem to be
susceptible, particularly members of the familics Formicariidac (/"ormicarius analis, Conopophag.a aurita,
Thamnomanes caesius and Hylophylax poecilonota), Pipridac ( Chiroxiphia pareola) and Cclumbidac
(Geotrygon montana), from all of which the virus has been isolated. In at Icast 15 specics of birds, HI
antibodics have been confirmed by N tests, with a positivity range of from 1% to 16.7%, and with six spccics
having a prevalence higher than 5% (Vasconcelos ¢t al., 1991). On the other hand, 86 other specics, from
several different families, have showed an antibody rate of 3.4% or higher. This data suggests that wvild birds
specics play an important role in the maintenance cycle of SLE virus, which accounts for the wide distribution
of this virus in the Amazon basin. Specific Hl antibodies to SLE confirmed by N tests were also found in low
prevalence in human beings and wild birds of Sdo Paulo State (Iversson ¢t al., 1982). Culex coronator and
Cx. declarator mosquitoes have been frequently found infected, and doubtless play role in the maintenance
cycle of this arbovirus, It virus has also been isolated from scveral other mosquitoes of different genera. These
mosquito specics possibly play a sccondary role in the disscmination and maintenance of SLE virus in Brazil,

Table 13. Specics of wild birds which furnished strains and specific HI antibodies to SLE virus in the Brazilian
Amazonia. .

Bird family _ species strains % positivity (ampled)
obtained
Formicariidac Myrmotherula hauxwelli 1 2.3 (1v9)
Formicarius analis 1 - LAY
Pyriglena leucanota 2 1.5 (273)
Thamnromanes caesius | 6.1 (99)
Hylophylax poccilonota 2 5.1 (300)
Hypocnemis cantator l 3.0(1%4)
Conopophaga aurita 2 53 (75)
Pipridae . Chiroxiphia pareola 2 16.7 (*4)
Pipra pipra I 0.7 (21'0)
Columbidae Columbina talpacoti 1 0(2¢9)
Geotrygon montana 2 3.4(219)
Furnariidac Automolus infuscatus 1 1.2 (“'8)
Phylidor eryvirocerchus ] 0(23)
Tyrannidac Mpyiobius barbatus 2 1.0 (116)
Galbulidae Galbula albirostris | 2.7(78)
Fringillidac Saltator maxinus " ] 2.1 (ind)
Dendrocolaptidac  Glyphorhynchus spirurus 1 3.6 (418)

Clinical fehtures

The typical clinical picturc o, SLE virus infcction is onc of scvere encephalitis with, high mort-lity. The
discase starts suddenly, with high feyer, headache, malaise, and dizziness: in a shert time the paticnt develops
symptoms and signs of CNS involvement characterized by stiff ncck, desorientation, tremulousness ataxia or
generalized motor weakneces, incoordination and coma. Dysuria and other disorders of micturation have also
been reported. Whercas the discase severity and fatality increases with age, children and young a lults may
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show undiffercntiated fever and ascptic meningitis, or cven asymptomatic infection (Tsay & Mitch.ll, 1988).

In the two cases with virus isolation recorded in Brazil, the clinical picture was characterized by a febrile
illness with jaundice, ncither of them showing any signs of CNS involvement. The first paticnt’s iilness was
characterized by hepatic failure aé¢ompnnicd by jaundice. Suddenly, he became febrile and this led to the
suspicion of viral infcction. There followed an acute lcukemia and the patient dicd some days afier his blood
sample was taken. Convalescent serum was thercfore not obtained, The second casc was diagnosed during an
cpidemic of Oropouche fever. The paticnt developed a febrile discase accompanicd of jaundice, abdominal
pain, myalgia, arthralgia, chills and scvere headache. The main laboratory finding were a bilirrubin level of
6.0mg/dl, and moderate clevation of SGOT, SGPT and urca fevels. Recovery was uncvent{ul after 16 days of
discase (Pinhciro ct al., 1981b; 1986) with scroconversion type sccondary. response to flaviviruses:

Prevention and control

In arcas where SLE virus is epidemic the most important measurc is the mosquito control with ;dulticides
in ULV, or larvicides in ditches and other collections of water. Added to this, personnel protection with bed
ncts and mosquito repellent may be uscful within the epidemic arca, cspecially where there s eviden: ¢ of virus
transmission. In Brazil, SLE virus infcction is sporadic and there are no control measurcs in op: ration. A
synthctic polypcptide vaccine for human usc is available in the USA, but cvaluation of cfficacy in an open
trial is needed (Tsay & Mitchell, 1988).

YELLOW FEVER (YF)
The virus _

The YF virus is the prototy‘phé‘g"gcl)f the genus Flavivirus in the Flaviviridae family, and antigenically, YF is a
member of group B. The prototype strain (Asibi strain) of YF was isolated in Lagos, Nigeria, in 1927 from
whole blood collected in Kpeve Village, Ghana, from a 28 ycar-old man with a mild form of the discasc
(Karabatsos, 1985).

1o

Epidemiology ‘

Many South American species of nonhuman primates become scverely or fatally ill, whercas moest African
spccies have mild or inapparent infections. Consequently, monkeys play a most important role as the major
vertebrate hosts for the vectors. On the other hand, birds, rodents, marsupials, carnivores, amphihiams and
reptiles are highly resistant to YF virus,

Each year in Brazil, human cases of YF are acquired in endemic and/or epizootic arcas, through sylvatic
transmission. They can occur sporadically or in outbreaks. These jungle YF epidemics have been mainly
transmitted by the mosquito Haemagogus janthinomys. Other Haemagogus mosquitoes, surh as Hg.
albomaculatus, are important vectors in the western region of Para State (Travassos da Rosa et al.. 1984), as
well as Sabethes chloropterus and Sa. soperi. The latter have been indicated as important vectors, particularly
in the State of Mato Grosso do Sul., These Sabethes specics were the main mosquitocs responsible for
transmission during an outbreak which occurred ncar Campo Grande and neighbouring municipalitics in
1991/1992. They were found to be very abundant, and YF virus was isolated from several pools (IMgallier et
al., 1992).

In most cascs, it is man who plays important role of disseminating the virus to areas where there was
previously no virus but where vectors and monkeys are common cnough to start virus transmission.
Modifications of the forest envirbnment through lumbering, farming, road development, and other activitics
increase the contacts between nonimmune communities and sylvatic vectors, and are the mechani+m mainly
responsible for the occurrence of ii“uman YF in Brazilian Amazonia (Monath, 1988).

The urban cycle was eradicated from Brazil in 1942. As mentioned in the Dengue sectinn, howe ver, Aedes
aegypti is now widely distributed in at least 21 States in this country. A viremic patient arriving in a locality
which is outside the YF endemic area, but with a high density of Ade. aegypti, may start an urban epidemic.
This may have a catastrophic consequences in a non-immune population. From 1930 uniil December 1993,
2440 cases of YF were notificd in Brazil. Of these, 329 out of 332 were urban cascs in the 30’s, with three
more (in State of Acre) in the 40’s. The other 2,108 were of sylvatic YF (Table 14). In this pericd the only
localities not reporting cases were Sergipe and Tocantins States, and the Distrito Federal. Table 14, is shows
the main foci or risk areas for sylvatic YF in the past, e.g. Minas Gerais, Espirito Santo and Sdo Paulo, and
more recently, Goias, Para, Mato Grosso and Maranhio states.
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Table 14. Yellow fever reported lt;;qscs in Brazil, 1930- 1993, according with state and rcgion.

STATE 1930-1939  1940-1949 1950-1959 1960-1969 1970-1979 1980-1989 1990-1993 TOTAL
REGION U Syl Urb Syl Syl Syl Syl Syi Syl Uh  Sy!
Acre 4 - 3012 2 - 2 1 - 7 17
Amapa - - - - - - - 2 - - ‘
Amazonas 3 7. - 6 1 3 4 : 13 1 3 7 '
Pard 8 19 - 21 21 3 35 51 10 8 lon
Rondonia - - - 1 I - 6 3 - - 1o
Roraima - - - - - 6 12 3 8 - 34
North 15 26 3 40 25 12 59 83 19 18 264
Goias - 49 - 93 63 5 75 42 - - 327
M.Grosso 1 152 - 3 34 ’ 14 11 15 2 1 231
M.G. Sul - - - - - - - 17 14 - 31
Central West 1 20) - 96 97 19 86 74 16 I 589
‘Alagoas 9 - - - - - - - - 9 .
Bahia 6 4 - 10 1 - - - - 6 15
Ccard . 94 - - - - - - - - 94 T.
Maranhio -, 2 - - } - 2 9 58 -T2
Paraiba 3 - - - - - - 8 -
Piaui 29 - 1 - - - - - - - 29 I
Pernambuco 65 - - - - - - - - 65

R.G. Norte 2 - - - - - - - -2 -
Northern 213 7 - 10 7 - 7 9 38 713 &k
E. Santo - i3 -. 168 - - - - - - 281
Minas Gerais 26 309 -, 28 75 5 2 20 - 26 439
R.de Janeiro 73 59 - 6 - - - - - 73 65
Siio Paulo - 15 - - 129 - - - - - 244
Southeasi 73 596 - 202 129 5 2 20 3 99 {024
Parana 1 38 - - 46 -7 - - ] 91!
S. Catarina - 29 - 2 - 9 - - - - 40
R.G. do Sul - - - | - 0 - - - - 7
South } 7 - 3 46 22 - - - 1 13¢
BRAZIL 329 897 3 351 374 58 149 188 1il 332 210¢

In a period of 21 years (1973-1993), 329 cascs of sylvatic YF were reported in Brazil (FNS, 1992) 24¢
(75.4%) of which had a fatal outcome (Tablc 15). These cascs were distributed.as follow. 146 (44.4%) in the
Amazon rcgion, 161 (48.9%) in the Centro-West region and 22 (6.7%) in Minas Gerais State {Southeas!
region). In thc Amazon basin, Para State had the highest prevalence, with 82 cases (56.295). The £ iality-ratc
of reported cascs in the last four(u,n yvtars was 75.4%, but this high ratc is probably beciuse the nijority of
officially recorded tend to be the scvere ill, hospitalized patients. Notificd cases are, thercfore, unde-estimated
The real number (including the mnapalcnt or very mild infections) must be very high indeed, but unf- yrtunately.
unknown, and the truc impact of jungle yellow fever in Brazil cannot be accurately estimated.

Table 15 Distribution of jungle 'Ydlow fever cases diagnoscd in Brazil and fatality ratc by State between

1973-1993,
STATE +CASES CASES(%) FATAL FATALITY
ACRE -2 0.6- 2 100
AMAPA 2 0.6 2 100
AMAZONAS 16 49 13 812
GOIAS 114 34.7 88 712
MARANHAO 12 .36 7 8.3
MATO GROSSO 26 19 25 5,1
MATO GROSSO DO SUL 21 6.4 19 1.5
MINAS GERAIS \ 22 6.7 ] )
PARA 82 24.9 54 614
RONDONIA 11 3.3 10 0.9
RORAIMA 21 6.4 16 76.2
TOTAL 329 100.0 248 5.4
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'Clinical features

Clinically, the classical picture of YF is that of a biphasic discasc classificd as a hemorrhagic fever, and
characterized by fever, headache, chills, nausea, vomiting, gencralized myalgia, weakness and dizziness in the
carly phasc or period of infection. These symptoms last about 3 days during which the virus can be recoverad
(vircmia) from the blood and, if mosquitocs bite the patient, they can become infected. Sometimes this phave
is followed by a bricf period of remission, in which patients have a sensation of improvement. Remission s
especially found in scvere forms. During abortive infections, symptoms and signs abate rapidly at this point.
After remission, in the more scrious cascs, there may be a second phase of toxemia when symptoms rclated v
the localization of YF in liver and kidncy may appcar. Jaundice, “coffee ground™ hematemcsis and other
hemorrhagic manifestations such as cpistaxis, mclenc and gastrointestinal blceding, may become evident.
Aminotransferascs and bilirrubinemia rates increasc and renal failure manifests itsclf by albuminuria, oliguri 1,
anuria and azootemia. The vitus is normally abscnt from blood during this period, although a‘tibodics «'n
appear. About 20% to 50% of the paticnts who enter this phasc of infection dic, usually between the sevenih
and tenth days of illncss. Atypical, fulminant cascs can also occur, with death as carly as 3 days a'icr the onst
of symptoms (Scri¢ ¢t al., 1968; Monath, 1988). On the other hand. patients may dic after 2 too 3 woeeks of
discasc. In both cascs pulmonary and/or cardiac complications arc responsible for the death.

Prevention and control

Urban epidemics of YF virus can be controlled by two main methods. Firstly, cradication sour:cs of lary i
development of Aedes aegypti population or reducing it to a level sufficiently low to preveat virus tiansmissic;
and sccondly by massive immunization programmes with 17D vaccine. In cfficient programiic of vector
control, maintcnance of the Bretau index below 5.0% level is generally sufficient to avoid virus transmission
(Monath, 1988). Several measurcs may be adopted to attain this objcctive, such as, the usc of UL V malathic n
insecticide against adults; the usc of abate for control of larvac; the climination of breeding sit2s (ald cans,
motor tyres, holding water, etc.); and cducational pamphlets and talks for the local population; predatory fith

which eat the larvac of Ae. aegypti, and the use of “autocidal”™ ovitraps and predatory Tox orhynchites
amboinensis can be helpful (WHO! 1986).

OTHER VIRUSES -
VESICULOVIRUSES

PIRY (PIRY) & JURONA.:(JUR)

The viruses R

Piry and Jurona viruses arc mcludcd in the family Rhabdoviridac. Both agents arc members of the genes
Vesiculovirus, and arc scro]oglcally related to the VSV serogroup. The prototype of PIRY was isolated i
1960 from the viscera of a Philander opossum trapped in the Utinga forest, while JUR virus wos isolated m
1962 from a pool of Haemagogus sp mosquitoes collected at km 87 of the Belém-Brasilia hichway, Para
State (Karabatsos, 1985).

Epidemiology

High rates of NT antibodies to PIRY virus have been found in the Amazon region in immigrants from the
South and in people living in the South and Southeast regions of Brazil: it is rare, however, in the locl
inhabitants of Amazonia. For this rcason it is thought that PIRY is an imported virus from the Southern anV/
or South regions, probably during the construction of the Transamazon Highway, when many people from the
Southern States came to Belém and neighbouring areas before travelling on new highway through the Amazim
region to Altamira, Itaituba and Maraba during the colonization of the important Amazonian road. The single
human isolate that has been madc from a laboratory infection, and five other laboratory acquircd infections
have been reported. The vector and vertebrate hosts for this virus are unknown yet.

No antibodies to JUR virus have been detected in serum samples from birds, rodents or other wild vertebrate

in Brazilian Amazonia, and no isolations of this virus were made from thousands of Haemagogus sp mosquitocs
inoculated in mice. The single strain obtained from man originated from the blood of'a febrile patient from the

municipality of Costa Marqucs in the State of Rondonia (IEC, unpublished data). Immunity to the agent has
not been detected in Amazoma or in other regions of Brazil.
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Clinical features

The Piry discasc was characterized by an abrupt onsct of high fever, headache, chills, phoophobia myalgia, -
arthralgia, dizziness and weakness. The blood samplc from which isolation was obtained showed a I ‘ucapenia
of 3,000 leucocytes in the hemogram, and the symptoms lasted for 1 to 2 days. There is no other ~ccord of
human discase, although a high prevalence of NT antibodics have been frequently found in persons ho have
worked with this virus (Pinhciro ctal., 1986).

JUR virus has been isolated on onc occasion from the blood of a 58 year-old man from Costa Marqucs,
Rondonia State, on the border with Bolivia. The discase was a febrile illness, and blood smears exemined for
malaria were negative, Other information regarding simptomatology were not obtained.

Prevention and control measures

These viruses are not associated with cpidemic and control measurcs or vaccines preparation arc therefore
not of great importance. For laboratory workers, however, the reported laboratory infections with Piry virus
indicatcs carc in handling thesc two viruscs.

ARENAVIRUSES
FLEXAL (FLE) AND SABIA (UNREGISTERED) VIRUSES

The viruses

Arcnaviruses are rodent-borne viruses not transmitted by inscets.

Flexal (FLE) and Sabia (unrcgistcred) viruscs belong to the Arenavirus genus, family Arenaviridac.
Antigenically, are member of Tacaribe scrogroup. The prototype strain of Flexal virus was isolatcd from the
pooled viscera of the rodent Oryzoniys bicolor (Hardwood), trapped, at km 212 on the Itaituba-Jac arcacanga
stretch of road, along the Trasamazon' Highway, Para State, in 1975 (Karabatsos, 1985). The bia virue

prototypc was obtained from wholc blood from a fatal case of hacmorrhagic fever in Sdo Paulo Stite in 1990
(Coimbra ct al., 1994).

Epidemiology

FLE virus has been iSolated fhree times from Oryzomys bicolor and once from Oryzomys capito, caught in
the Itatituba-Jacarcacanga arca of the Transamazon Highway. Attempts to isolatc FLE from other v.ild rodents
in the same region were unsuccessful. CF antibodics were demonstrated, however, in 3 out 56 Proe. liimys sp..
collected in the same region, as well as in 2 out 88 apparently healthy men living ncar the arca of is lation. No
cvidence of virus circulation has been obtained outside this locality. Three out 55 laboratory warkers were
positive for CF antibodics to FLE virus, suggesting that this virus can be casily transmitted to persons handling:
it, or infccted animals.

The singlc Sabia virus strain isolated was obtained from a 25 ycar-old woman from Sio Paula State, and
no other evidence of circulation of this virus has been found. Neither is there any available dath regarding:
vertebrate hosts among the rodents that have been examined in Sdo Paulo State.

Clinical features

The discasc causcd by FLE virus has an abrupt onsct with fever, chills, headache, myalgia, dizziness and
diarrhea. In the cascs examined, fever was high and somctimes reached 39°C. Headache was scvere. and
diarrhea lasted for 7 days. The discasc lasted for 4 weeks, and lcukopenia was obscrved during the two firs!
weeks. Recovery was complete. i

The Sabia virus infections has shown two different clinical picture: severe hemorrhagic fever, 2nd a febrile
illncss without hemorrhagic manifestations. One patient has developed hemorrhagic fever similar te the clinical
picture for other arcnaviruses with the paticnt becoming ill suddenly with high fever, somnolence, inflame!
oropharynx, chills, scvere headache, myalgia, weakness and anorexia. Later, in the index case. the patien
worsened, with hacmatemesis, “vaginal bleeding and conjuntival petechiac. On the third day sh - developed
incrcasing sommnolence. tremors,idificulty in walking, gencralised convulsions and coma. Death «ccurred on
the fourth day (Coimbra ct al., 1994). Another patient developed febrile disease but fortunatehy recovered
after a 3 wecks illness (Gonzalez ‘et al, unpublished data). A third paticnt developed an influenze like tlincs:
characterized by high fever, chills, malaise, severe headache, gencralised myalgia. sore threat, nausc:, vomiting
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malaise, conjuntivitis, diarrhca, cpigastric pain and lcukopenia with lymphocytosis for 15 days. Recovery
was uneventful (Vasconcelos et'al., 1993).

.

“4

Prevention and control

Arenaviruses have not been involved in epidemic spread in Brazil, and control measures includ ng vaccines,
have not been developed. As these viruses are transmitted by rodents, however, onc measuis to prevent
transmission is the control of these animals and the avoidance of contact with them. These virusos arc casily
transmitted to laboratory workers via the excreta of rodents and by the acrosol route: it is important, therefor:,
that all safety measures (safcty level 1 or V) should be adoptted when handling of these viruses

CONCLUSIONS

Arbovirus can be transmitted to man by infected arthropods in two distinet levels; the sylvatic cyele and
the urban cycle. In the former, the infected vectors maintain the virus in a determined arca of the jungle
(ceologic niche) and can transmit arboviruses to nonimmune vertebrate hosts and vertically to ciher vectors,
In this context man is infected tangencially, by the bite of infected arthropods when he intrndes into on
ccologic niche which may be some distance from his dwelling-place. This tangential mode of infi-ction resu'ts
in a rclatively rare or sporadic cascs. Usually, all cascs arc reported from the same sylvatic site or near the
forest (Brés, 1988). This mechanism is responsible for outbreaks of jungle vellow fever, Rocio ind Mayaio
fever infections. In the second level (urban cycle), an infected person becomes an amplifyinge host in the
transmission chain and initiates an cpidemic (man-arthropod-man) in an urban area. In this conte «t, domes!'c
arthropod vectors arc now involved and they can transmit the virus to other persons after an extrinstc incubati n
period. This modc of tra:xsn1i$§i0n occurs, for cxample, in Denguc and Oropouche epidemics.

The frequency of transmission of an arbovirus to man depends on the vector population de nsity, vectr
competency, and environmental factors such as humidity, temperature, etc. The risk of transmission al o
dcpcnds on the geographic distribution of the vectors. For some arboviruses, the risk of transmission to m:n
is minimal and limitcd to determined ccologic niches or reglons due to the limited distributior of the thee
viruses. On the other hand, others can causc human discasc in several regions: this is the casc of vellow fover,
which can be transmitted within a large cpizootic arca, as well as in an urban center, since the primary vector:
Ae. aegypti can become infected.

Each arbovirus is maintaincd in nature in a well defined ccological niche, where vertebrate hosts and
haematophagous insects play the most important role. Arboviruscs arc essentially zoonosis facilitated ovet a
period of time by modifications of the environment with result in the occurrence of human infections. Surh
arboviruses survive better in regions like such as Amazonia and the Ribeira Valley, where vericbrate ho: 1s
populations are high and relatively stable, and where a large varicty of mosquito specics may be Tound in hiyh
densitics. It is well known that arboviruses tend to have specific geographic distributions, and cach ai a

studied, so far, secms to have its own particular arbovirus fauna.

Since the pioncer studics, there is a concept that our knowledge concerning the majority of the arboviruse
is poor with regards to their ecology. Usually we only have information based on the circumstan:cs in whi-h
the original isolation was made. Further information is necded, and more complete studics nec | to be ma-fe
particularly during the ongoing epidemic phase and the interepidemic periods. Logically. there mist be certam
threshold densities of host andivector populations that arc cssential in maintaining a given arbovi us ina ba: ic
enzootic cycle in a favorable envnronmcnt and dininuishing changes in these population levels. will disrvpt
the cycle and lead to dlsappcarancc of the virus, If the host and vector populations are snbstantially increas d
this will lcad to an explosion of viral multiplication and wide disscmination (Reeves, 1963). It is possible, that
this has been the mechanism responsible for ncw epidemic arcas by Oropouche fever virus in the Amaz:n
region.

New studics are needed on the various types of ecological niches in cach region of arbovirus activity. In
view of the migratory habits of a great number of birds and bats from one place to another, for uxample, e
must consider the possibility that their movements may detcrminc, in an adequate time, the presence of arbovirus
disease in man and other animals. Longitudinal studics carricd out in a given arca for a rcasonablu period may
furnish much necded answers to the complicated natural history and ecoepidemiology of the arhoviruscs.
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With regards the arcnaviruses, it is important to determine the transmission sites, since these viruses have
a very localiscd focal and limited spatial distribution. An investigation of all paticnts with a clinical suspected
picture of hacmorrhagic fever without an actiological diagnosis, should be routinely carricd out t control
human discasc duc to arenaviruscs. Emphasis must be placed on the role played by rodents in the tran=mission
of these agents in the cnvironment, and the ncccessity to control their population as a practical measure to

avoid human infection.
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