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Abstract 

Successive epidemics of dengue have been occurring in Brazil since 1986 and almost three million cases 
of dengue fever (DF) and 2,229 cases of dengue haemorrhagic fever (DHF) had already been recorded 
till 15 September 2002. The introduction of the three serotypes in circulation (DEN-1, DEN-2 and DEN-
3) has always started in Rio de Janeiro. Approximately 47,370 and 89,394 cases of dengue due to DEN-
1 were recorded in 1986 and 1987 respectively, corresponding to a risk rate of 34.5 and 64.63 per 
100,000 inhabitants. The two following years were characterized by a low occurrence of DF. The 
introduction of DEN-2 in 1990 was also followed by an epidemic reaching close to the magnitude of the 
previous epidemic (27.29 and 71.1 per 100,000 inhabitants in 1991 and 1992 respectively). From 1994 
onwards, the transmission rapidly progressed to many Brazilian cities and this wave of epidemics 
remained constant for four consecutive years, reaching a peak in 1998 (326.4 cases per 100,000 
inhabitants). However, it is very clear that the decline of this latest epidemic did not attain the inter-
epidemic levels of the two previous waves, when the risk varied from 1.13 cases per 100,000 inhabitants 
in 1988 to 4.87 cases per 100,000 inhabitants in 1993, as the rate always remained greater than 127 
cases per 100,000 inhabitants. The fourth wave began in 2001, shortly after the DEN-3 was detected, 
and was characterized by increased rates of both DF and DHF (2,669), considerably higher than the total 
accumulated over the entire previous decade (896). 
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Introduction 
The re-emergence of infections of the 
dengue virus in Brazil has contributed to a 
sharp change in the tendency and pattern of 
morbidity, this disease being the most 
common of those making up the list of 
compulsory notifiable diseases in the 
country. Considering the whole picture, this 
could have serious repercussions in the 

profile of mortality resulting from infectious 
diseases. At present, DF/DHF is one of the 
major concerns of the Brazilian public health 
authorities, but it affects urban centres, 
hitting the tourism industry. The situation is 
compounded by the inability of the local 
health governments to effectively control it. 

Three serotypes of the virus (DEN-1, 
DEN-2 and DEN-3) have already been 
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isolated in the country and there is an 
imminent risk of the introduction of DEN-4 
due to the continual, intense air and sea 
traffic with other countries of the Americas 
and other dengue endemic continents (Table 
1). This is likely to aggravate the current 
epidemiological scenario. 

Table 1: Dengue sorotypes isolated in 
the Americas, 1990-2001 

República 
Dominicana  

DEN-1, DEN-2, DEN-3, DEN-4 

El Salvador  DEN-1, DEN-2, DEN-3, DEN-4 

Belize  DEN-1, DEN-3 

Jamaica  DEN-1, DEN-3 

Islas Virgins  DEN-1, DEN-4 

Guadalupe  DEN-1, DEN-2, DEN-3, DEN-4 

Martinica  DEN-1, DEN-2, DEN-3, 

Barbados  DEN-1, DEN-2, DEN-3, DEN-4 

S. Vicente & 
Granadinas  

DEN-1, DEN-2, DEN-3 

Dominica  DEN-1, DEN-2, DEN-3 

Trinidad & 
Tobago  

DEN-1, DEN-2, DEN-3, DEN-4 

Suriname DEN-1, DEN-2, DEN-3, DEN-4 

Guiana Francesa  DEN-1, DEN-2, DEN-3, DEN-4 

Porto Rico  DEN-1, DEN-2, DEN-3, DEN-4 

Granada  DEN-2, DEN-3 

Cuba  DEN-2, DEN-3, DEN-4 

Nicaragua  DEN-1, DEN-2, DEN-3, DEN-4 

Costa Rica – DEN-1, DEN-2, DEN-3 

Panamá  DEN-1, DEN-2, DEN-3, DEN-4 

Venezuela  DEN-1, DEN-2, DEN-3, DEN-4 

Ecuador  DEN-1, DEN-2, DEN-3, DEN-4 

Brasil DEN-1, DEN-2, DEN-3 

Peru  DEN-1, DEN-2, DEN-3, DEN-4 

Paraguai  DEN-1, DEN-2 

Current situation and 
tendency of circulation of 
dengue virus 

The circulation of the dengue virus in Brazil 
has been very intense since 1986 when the 
DEN-1 serotype was introduced into the 
country. This virus caused large epidemics of 
dengue fever in urban areas, i.e. the 
metropolitan region of Rio de Janeiro, the 
country’s most important tourist centre. 
DEN-2 was isolated in 1990 when an 
explosive epidemic of dengue fever 
occurred and a few cases of dengue 
haemorrhagic fever were also registered.  

Between 1986 and 1993 (Figures 1 and 
2), two epidemic waves occurred, similarly 
characterized by two peaks in two 
consecutive years (maximum incidence of 
66.1/100,000 inhabitants in 1991), followed 
by intervals of low incidence, which also 
lasted two years. From 1994, due to the 
spread of the virus to different regions, an 
exponential growth of cases began to be 
registered, reaching a maximum peak in 
1998 (more than 570,000 cases reported) 
when the risk of becoming sick reached 
345.7/100,000 inhabitants. At this time, the 
north-eastern region of the country became 
the area of highest risk (564.1/100,000 
inhabitants in 1998) and also became the 
area with the largest number of recorded 
cases (258,441). In 1998, around 2,675 of 
the 5,507 municipalities in Brazil had 
already been affected by the DEN-1 and 
DEN-2 serotypes, and the Aedes aegypti, the 
only transmitter of dengue in the country, 
had been detected in 2,910 of these 
municipalities. In only two states in the south 
of Brazil, Santa Catarina and Rio Grande do 
Sul, where the climate is cold and 
inhospitable to the proliferation of the vector 
were there no autochthonous cases of the 
disease. 
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Source: Ministry of Health of Brazil  * Preliminary data up to May 30, 2002 
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Figure 2. Incidence rate (/100,000 inhabitants) of notified cases of dengue fever  
by year of occurrence, Brazil and regions, 1986-2002* 

Figure 1. Incidence rate of notified cases of dengue fever and number 
of municipalities with Aedes aegypti, Brazil, 1986-2002* 
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In 1999, the incidence of the disease 
expanded geographically to smaller cities, 
principally in the north, while the overall 
rate of infection simultaneously fell to 
127.7/100,000 inhabitants, most likely due 
to the reduced number of susceptible 
individuals and partly due to the tightening 
of vector control activities. 

Nevertheless, in December of the 
following year, DEN-3 was isolated for the first 
time in Rio de Janeiro. It was here that the 
fourth large dengue epidemic began, the rate 
of cases reaching 231.5/100,000 inhabitants in 
2001. In the first five months of 2002, more 
than 550,000 cases of dengue fever were 
registered (323.8/100,000 inhabitants), and the 
risk of the occurrence of the disease is 
predicted to remain high in future as well. 

It has thus been noted from the temporal 
tendency curve of dengue fever (Figure 1) that 
while the first two epidemic waves had similar 
forms and greatly-reduced inter-epidemic 
levels (between 1.1 and 4.9/100,000 
inhabitants), the third epidemic showed longer 
progression, higher incidence and a much less 

accentuated reduction in the occurrence level 
(greater than 127/100,000 inhabitants), far 
from the inter-epidemic levels of the two 
previous loops. After this, the introduction of 
the DEN-3 serotype led to the appearance of a 
fourth epidemic wave that, only 17 months 
after its appearance, seemed close to reaching 
the levels observed in 1998 when the disease 
attained its maximum peak, resulting in a 
situation of increased intensity and speed in 
the simultaneous transmission of the three 
serotypes, the principal predicting factor of 
explosive epidemics of DHF(1,2). 

The occurrence of dengue in Brazil is 
well defined by the seasons, the greater 
incidence occurring in the first months of the 
year, particularly between March and May 
(Figure 3) when the prevailing temperature 
and humidity conditions are conducive for 
the proliferation of Aedes aegypti in most of 
the country. No gender difference had been 
noted and the age group >15 years suffered 
most. However, it would seem that the 
predominance of the infection in this age 
group is falling, possibly due to the greater 
number of susceptible younger victims(3). 
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Figure 3: Incidence rate (/100,000 inhabitants) of notified cases of dengue 
fever by year of occurrence, Brazil and regions, 1986-2002 
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Dengue haemorrhagic fever 
Contrary to some other countries in the 
Americas such as Cuba(4) and Venezuela(5), 
dengue epidemics in Brazil up to the year 
2000 registered cases comprising of DF 
(almost two million cases) and low 
notifications for DHF (896 cases), despite the 
intense, simultaneous circulation of the two 
serotypes (DEN-1 and DEN-2). During 1990-
2000, the case-fatality rate of DHF was 
relatively high, around 6%, when in some 
countries of south-east Asia, for example 
Thailand, this rate was lower than 1%(6). In 
the two years of 1990 and 1991, in the state 
of Rio de Janeiro immediately following the 
introduction of the DEN-2 serotype, 1,316 
cases were registered and 462 cases were 
confirmed as of DHF with eight deaths. In 
the following years, there were relatively few 
cases of DHF registered, the maximum 
annual number being 114 in 1995. Between 

1990 and 2000, the total number of 
accumulated cases of DHF (944) 
corresponded to only 0.05% of the 
registered cases of the disease. 

Due to the circulation of the DEN-1 
and DEN-2 serotypes of the disease, and 
because of the estimates that millions of 
individuals already had antibodies to these 
serotypes as demonstrated by the high 
seroprevalence detected in serological 
investigations (7,8,9,10), a higher rate of DHF 
was predicted. This fact was attributed in 
part to diagnostic difficulties as a 
consequence of deficiencies in the medical 
care system, and in part due to the rigorous 
criteria of the WHO, adopted by the 
Ministry of Health, for the confirmation of 
cases. In addition, a hypothesis has been 
raised of the reduced virulence of the strain 
of DEN-2 circulating in the Americas(11). 

Figure 4. Number of confirmed cases and deaths from dengue 
haemorrhagic fever, Brazil, 1990-2002*
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Compared to previous patterns, the 
clinical expression of the disease was 
modified after the introduction of DEN-3, 
when the fourth epidemic wave occurred. 
The incidence of DHF increased because of 
exposure of the population to sequential 
infections. As expected, this latest epidemic 
which is still in course, showed a greater 
incidence and severity in the state of Rio de 
Janeiro where 1,728 of the 2,229 confirmed 
cases of DHF in the country have occurred 
till 15 September 2002. During January 
2001 and May 2002 (Figure 4), more than 
960,000 cases of DF were registered in the 
country and DHF represented almost 0.3% 
of the total. The mean case-fatality rate 
continued to be high at around 3.4%. 

Control strategies 
Stimulated by the need to eliminate the 
circulation of the yellow fever virus from its 
urban centres, Brazil was one of the 
countries on the American continent that in 
the first half of the twentieth century 
developed intensive efforts to combat the 
Aedes aegypti, receiving certification of its 
eradication in 1958. This vector was 
sporadically detected after 1958; however 
entomological vigilance and quick 
implementation of effective control strategies 
resulted in complete elimination of Aedes 
aegypti from infested areas. 

After 1976, the slackening of these 
measures in the country resulted in a gradual 
re-infestation by the species. In 1986, due to 
financial constraints and also due to the fact 
that some countries in the Americas had 
already been re-infested, the Pan-American 
Health Organization (PAHO) suggested 
switch over of the strategy from eradication 

to that of simple control of the Aedes 
aegypti(11) vector. 

Brazil continues to make great efforts to 
control this mosquito but, as in most other 
countries the impact, both on the reduction 
and expansion of the vector population and 
on the control of the circulation of the 
dengue virus, has been very limited(12). In 
1995, the Ministry of Health made an effort 
to return to the eradication strategy but due 
to political, administrative and financial 
difficulties, the plan, which had been drawn 
up, was never implemented(13). 

The current programme of dengue 
control is focused principally on the 
chemical control of the vector through the 
treatment of the foci with larvicides and the 
use of ultra low volume (ULV) insecticides. 
The other two components of this 
programme, environmental sanitation and 
health education actions, are also being 
developed, albeit on a reduced scale as 
compared to the country’s actual 
requirements. In hundreds of Brazilian cities 
the infestation indicator most used by the 
programme, the Premise Index, remains on 
average above 5%, with great variations that 
sometimes reach levels above 10%. 

It can clearly be seen in Figure 2 that 
the growth of the circulation of the dengue 
virus in Brazil followed the territorial 
expansion of its vector and that, despite 
annual spending of around half a billion 
dollars on vector control, there has been no 
success in the effective control of the 
disease. 

Challenges and perspectives 
Even considering countries with well-
structured programmes, the experiences in 
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vector control in general or eliminating the 
disease or preventing the introduction of 
new serotypes are not promising. Taking the 
current situation of the infestation by Aedes 
aegypti in Brazil into account, and the 
existence of a large population with 
antibodies to DEN-1 and DEN-2 and 
recently to DEN-3 serotypes, as well as the 
possibility of the introduction of DEN-4, the 
future looks dismal. New outbreaks/ 
epidemics of dengue are expected in the 
coming summers, possibly with a growing 

proportion of DHF cases as compared to 
previous years. Since the only alternative 
available for prevention is vector control, 
there is a need to adopt innovative 
community-based sustainable control 
strategies, based on environmental sanitation 
supported by effective health education 
programmes. Simultaneously, improvements 
in the case-management of individuals 
suffering from severe forms of the disease 
should be implemented with a view to 
reducing the case-fatality rate. 
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