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Dengue in the Americas. 1980-1987

Worldwide dengue is by far the arbovirus disease
of man which causes higher impact in terms of pub-
lic health. Every year millions of persons become
infected with dengue viruses in countries of Asia,
Africa, Pacific islands and the Americas. The vast
majority of these infections is associated with the
classical form of dengue, undifferentiated fever or
asymptomatic infections. In addition, several tens
to hundreds of thousands of the more severe form of
dengue -dengue hemorrhagic fever/dengue shock
syndrome (DHF/DSS) are reported every year,
most of which occur in South-East Asia. The case
fatality rate among hospitalized cases can vary from
less than 1% to about 5% in different countries.
DHF/ DSS is among the ten leading causes of hos-
pitalization and death in children in at least eight
tropical Asian countries which reported at least 1,5
million hospitalizations and 33,000 deaths due to
the syndrome since the 1950s °' .

In the Americas, dengue-like illness was first rec-
ognized in the 18th century '2'and in the Caribbean
epidemics of dengue recorded since 1827 (3). Clearly,
dengue activity in the Americas has increased con-
siderably in the past 25 years. The first laboratory
documented pandemic occurred in the Region in
1963 and was caused by dengue serotype 3. Subse-
quently, up to 1977, several dengue outbreaks asso-
ciated with dengue serotypes 2 and 3 were confirmed

in the Caribbean and in the northern part of South
America. It is estimated that in Colombia alone
almost 1.5 million persons were affected by the epi-
demics of the 1970's <(4. Also in the 1960's dengue
types 2 and 3 have been determined to be endemic in
Haiti, the Dominican Republic and Puerto Rico.

In early 1977, dengue-1 virus was introduced in
Jamaica where it caused an extensive outbreak. Vir-
tually all the islands of the Caribbean were subse-
quently strucked by the virus. In South America,
epidemics broke out in Colombia, French Guiana
and Venezuela, while in Central America epidemics
were reported in Honduras, El Salvador, Guate-
mala and Belize. Spreading to the north, dengue-1
was introduced into Southern Mexico at the end of
1978 and during 1979-1980 the epidemic spread
through many Mexican states '5.6. In the second half
of 1980, the virus spread to the State of Texas in the
United States of America, where autochthonous
cases were confirmed for the first time since 1945 (6,7

About 702,000 cases of dengue were reported by
countries from those years (1977-1980) in which
dengue-1 was practically the only serotype circulat-
ing in the Region. Although that figure is clearly an
underestimate of the real incidence, it nevertheless
demonstrates the magnitude of the epidemic. This
report summarizes the main events of dengue activ-
ity in the Ariericas during the present decade.
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The Situation of Dengue During the 1980s

Dengue circulation in the Americas during the
present decade manifested as explosive and severe
epidemics, as small epidemics or in certain occa-
sions relatively silent. Thus far only dengue sero-
types 1, 2 and 4 have been recovered from indigen-
ous cases in the Americas during the 1980s.
Undoubtedly, the DHF/DSS outbreak due to
dengue-2 in Cuba, in 1981, was the most significant
event of the decade, as it was responsible for the
worst human impact ever observed in the dengue
history of the Americas. Dengue-4 was introduced
in the Americas in 1981, probably originated from
French Polynesia. After causing a series of out-
breaks in the Caribbean, Central America, Mexico
and northern South America, particularly during
1981-1983, dengue-4 became endemic in the Region.
Illness associated with dengue-4 has been self-
limited and generally mild (8,9.o0) In 1980 and from
1984 through mid-1988 most dengue outbreaks
have been associated with dengue-l. Large and
extensive outbreaks of classic dengue associated
with this serotype occurred in several countries and
territories including Aruba, Bolivia, Brazil, Ecua-
dor, Nicaragua and Mexico.

As seen in Table 1 most cases in 1982-84 were
reported from Mexico, Colombia, Puerto Rico and
El Salvador. The increase of dengue activity in 1985
was mainly due to epidemics in Aruba and Nicara-
gua which contributed with almost half of the cases
reported in that year. During the two subsequent
years, extensive epidemics in Brazil were responsi-
ble for the high number of reports, and this country
alone contributed with 53.1% and 69.4% of cases
notified during 1986 and 1987, respectively.
United States of America. Indigenous dengue
transmission in the continental USA during the
present decade has been documented in Texas in
1980 and 1986 ""(Gubler, D.J., personal communi-
cation, 1988.) About 50 autochthonous cases were
reported in these two years and infections were
associated with dengue-1 serotype. Apart from
these, all dengue cases reported in the USA during
the 1980s were imported cases. Most of these have
travelled to the Caribbean but there were also con-
firmed patients who visited Central America, Africa
and Asia "(,"2) (Gubler, D.J., personal communica-
tion, 1988.)
Mexico. Mexico experienced several epidemics of
dengue during the 1980s. Large epidemics of
dengue- occurred in 1980 and 1982 and for the first
time in many years, cities of the Pacific and Mexi-
co's Gulf coastal areas were affected. Evidence of
dengue-2 and 4 transmission was also detected in

1982 in the States of Tamaulipas (northeast) and
Oaxaca (southeast) /'".4). From 1983 to 1986, viro-
logical data demonstrated the circulation of dengue-
1, 2 and 4, and in 1987 only dengue-1 was isolated.
Dengue outbreaks occurred in cities and suburban
areas from east, west, north, south, and central
Mexico, and 24 of the 32 Mexican states were
affected. The intensity of these outbreaks varied in
different years, and most of them were associated
with dengue type 1. Interestingly, since 1986 dengue
transmission in Oaxaca and Puebla has been docu-
mented at altitudes higher than 1,200 meters. Most
of the illness has been of the classical dengue fever
type, although eight cases of haemorrhagic dengue
associated with dengue-4 infection were reported in
1984 <'J (Zárate, M.L., personal communication,
1988.)
Central America. A major epidemic occurred in
Nicaragua in 1985, with two periods of dengue activ-
ity. The initial wave was observed in the first part of
the year and only dengue- was isolated at this time.
Virus activity reappeared in August and both
dengue-1 and 2 were recovered from cases, although
the majority of isolates were dengue-l. A total of
17,483 cases, including some fatalities, were notified
by Nicaragua in 1985 '5`. In El Salvador outbreaks
associated with dengue serotype 4 occurred during
1982-83; after a period of relative quiescence from
1984 to 1986, an outbreak of dengue illness was
reported during the second half of 1987, which was
associated with dengue-1, 2 and 4, although the last
serotype was more frequently isolated. In Honduras
both dengue-1 and 2 were isolated from cases in San
Pedro Sula in 1984 and 1986 (6.17, and an outbreak
was observed from May to August 1987 in the
southern part of the country with an estimated 8,300
cases in the city of Choluteca, although only 261
cases were officially notified in this year. This out-
break was caused by dengue-4, but dengue-1 was
also isolated from febrile cases in northern Hondu-
ras "/'. Guatemala reported less than 200 dengue
cases during 1980-83 and no cases during 1984-86; in
1987, however, several dengue outbreaks occurred
in the country with 2,318 notified cases. Dengue-1
was isolated from several patients.
Caribbean Region. The most significant dengue
event during the present decade in the Americas was
the severe epidemic of DHF/ DSS, which occurred
in Cuba in 1981. During this outbreak there was an
estimated 24,000 cases of DHF, approximately
10,000 shock cases and 158 deaths (19,20o. Most cases
occurred during a three-month period. The out-
break was rapidly brought under control using anti-
aegypti measures and since then Cuba has been free
of dengue (2,). So far, this was the only outbreak of
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Table 1. Number of reported cases of dengue by country in the Americas
1980-1987.

Subregion 1980 1981 1982 1983 1984 1985 1986 1987 Dengue
Country Serotypes

REGIONAL TOTAL 66,889 385,502 55,054 46,298 38,965 69,010 89,145 128,769

LATIN AMERICA a
Bolivia
Columbia
Venezuela

... ...... , ... .... ... ... I 1,994(1)
9,894 (1,2) 7,790 (1) 6,790 (1,2,4) 14,081 (1,2,4) 7,540 (1,4) 7,797 (1,2) 6,048 (1,2) 17,538 (1,2,4)

... ... (1) ......... (1,2) ... (1,2,4) ...(1,2,4) 58 (2,4)

BRAZIL ... (1,4)

CENTRAL AMERICAN
ISTHMUS
El Salvador
Guatemala
Honduras
Nicaragua

2,055
30

2,078

5,170
104

1,612

5,095 (4)
33

1,217

3,814 (4)
2

729 (1)

560

378 (1.2)

425

307 (4)
17,483 (1,2)

47,370 (1) 89,394(1)

916

569 (1,2)
484

2,836 (1,2,4)
2,318 (1)

261 (1,4)
87

(1)
(1,2,4)
(I,2,4)

(1,4)

(1,2,4)

(1)
(1,2,4)

(1,2)

MEXICO 51,398

LATIN CARIBBEAN
Cuba
Dominican Republic
Haiti
Puerto Rico

169 (1)
54

255
921 (1)

17,046 (1) 30,904 (1,2) 23,510 (1,2,4) 27,312 (1,2,4)

344,203 (2)
619
44 (4)

8,350 (1,4)

435 (4)
211 (1)

9,536 (1,4)

538 (4)
483 (1)

2,789 (4)

260 (1,4)
328 (1,2)

1,865 (1,2)

16,182 (1,2,4) 21,975 (1,2,4)

92 (2,4)
20 (2)

2,376 (1,2,4)

6 (1,2,4)

... (1)
10,659 (1,2,4)

CARIBBEAN
Aruba
Barbados

1 Belize
Bonaire
French Guiana
Guadeloupe
Martinique
Jamaica
Saint Martin
Suriname
Trinidad and Tobago
Virgin Islands (USA)

Other Caribbean b

NORTH AMERICA
United States c

1:

6 (1) 99 (1,4) 63 (4)
9 482 26

(1) ... (4)
sporadic sporadic
sporadic (4) sporadic

47 (2,4) 21 (2,4) 26 (2,4)

22(1) 25(1,4)
14(1,2,4) 16(1,2,4) 118(2,4)
27(1,4) 2(1,4) 1
38 (1.41 44 11.2 11

63
137 (1)

339
sporadic

12 (2)

31 (1,4)
73 (I)
4

15 201 (1,4) 144(1,2,4) 107 (1,2,3,4) 63 (1,3)

24,000 (1)

6 (1)

216
sporadic

3
2 (2)

7 (1,2)
43 (1)
3 (2)

229 (2)
120

3

54 (2)
145 (2)
74 (2)

170

(1)
78 (2) (1,2,4)

(l)
(1)

(1,2,4)
144

(4)
3 (2) (2,4)

(2)
i (2) (1,2,4)

125 (2) (1,2,4)
77 (1,2,4) (1,2,4)

7 (1,2,4)

48 (1,4) 322 (1,2,4) 95 (1,3) (1,2,3,4)

Source: Country reports to PAHO. The data from the U.S.A., Puerto Rico, the Virgin Islands, Aruba, Bonaire, St. Martin and French Guiana were obtained
from Dengue Surveillance Summary, San Juan Laboratories, CDC, Puerto Rico. The source of the data from Colombia, 1981-1984, was Boshell, J. et al.,
Dengue in Colombia, Biomedica 6(3/4):101-106, 1986 (figures reported to the Ministry of Health, Colombia.) The source of the data from the Dominican
Republic, 1981, was CAREC's Reyiew of Communicable Diseases in the Caribbean, 1982.

( ) virus serotypes.
a French Guiana, Guyana, and Suriname included in the Caribbean.
b Anguila,"Antigua and Barbuda, Dominica, Grenada, Saint Christopher and Nevis, Saint Lucia, Saint Vincent and the Grenadines are included in Other

Caribbean.
c Imported cases.

DHF/ DSS recorded in the Americas. Epidemics of
dengue fever in the Caribbean during the 1980s were
due mainly to dengue virus type 4, and affected
many islands during 1981-82, including Curacao,
Dominica, Grenada, Guadeloupe, Haiti, Jamaica,
Martinique, Puerto Rico, St. Barthelemy, St. Chris-

*o topher and Nevis, St. Lucia, St. Martin, St. Tho-

mas, and Trinidad and Tobago. Many isolates of
dengue-4 were obtained from patients in these
islands but the actual number of reported cases was
small, perhaps due to the relatively mild course of
the infection. A significant outbreak of dengue fever
associated with dengue-1 virus, occurred in Aruba
from November 1984 to March 1985. Data obtained

7,698 (1)

20 (1,2,4)

5,835 (1,2,4)

(1,2,4)

(1,2)
(1,2,4)
(1,2,4)
(1,2,4)

3

3.
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from surveys indicated the occurrence of an esti-
mated 24,000 cases; two laboratory proven fatalities
associated with haemorrhagic disease were docu-
mented among members of a family. Apart from
these outbreaks, no major dengue activity was
reported from the Caribbean, although isolation of
one or more dengue serotypes were obtained from
cases in these islands. In Trinidad, for instance,
dengue-2 virus has been recovered from patients
every year from 1981 through 1987 (except 1984),
particularly during 1986 when a large number of
isolates was obtained. Evidence of circulation of
dengue-2 in Jamaica has been documented by virus
isolation during 1981-84 and in 1987. A small out-
break associated with dengue-2 was recorded in
Barbados late 1987; 15 strains of dengue-2 were
isolated from febrile patients during this year. All
three virus serotypes have been circulating in the
Dominican Republic and in Haiti, but a small
number of dengue cases were reported by the two
countries. In contrast, the number of cases reported
from Puerto Rico varied from about 921 in 1980 to
10,659 in 1986 (Table 1) and infections have been
associated with all three dengue serotypes. These
figures probably reflect the active laboratory-
supported surveillance carried out in Puerto Rico.
Although most cases were of classic dengue, cases of
DHF/ DSS were also recorded in Puerto Rico, par-
ticularly during 1986-1987.
South America. Endemic dengue virus circulation
continued to be observed in Northern South Ame-
rica. All three serotypes were detected in Colombia,
Venezuela and Suriname. Dengue-2 and 4 were also
reported in French Guiana. Several outbreaks
occurred in Colombia, Suriname and Venezuela,
but case reports came almost exclusively from
Colombia (Table 1). At least 10 per cent of the
population of Paramaribo, Suriname, suffered
dengue-like illness in 1982; both serotypes 1 and 4
circulated in Suriname during this year. A small
outbreak of dengue occurred in Caracas, Venezuela
in 1987 which was associated with dengue-2 and 4,
but predominantly with serotype 2; no dengue out-
breaks have been reported by Venezuela since 1978
(22). Apart from this, four countries which had been
free from dengue for a long period of time were
affected by the virus during the 1980s. A summary
of these outbreaks is presented in the next section of
this report.

Newly Affected Countries

Major outbreaks of classic dengue associated
with serotype 1 were recorded in Bolivia, Brazil,
Ecuador and Paraguay during the 1980s These four

countries had not experienced dengue activity for
several decades or had not had previous record of
the disease.

In Brazil the first outbreak was recorded in 1982,
in the city of Boa Vista, in the Northern part of the
country near to Venezuela. The outbreak was asso-
ciated with serotypes 1 and 4 and over 10,000 per-
sons were estimated infected (23.24. Vector control
measures were implemented and the outbreak was
interrupted. No dengue activity has since been
reported in this area. In 1986-87 Brazil suffered
extensive outbreaks due to dengue-1 (25). The first
and largest outbreak was registered in the State of
Rio de Janeiro, and was recognized in the first
semester of 1986 (25 26). The States of Alagoas and
Ceará, located in the northern seacost of the country
wy, in the States of Minas Gerais, Bahia and Sao
Paulo (25). Nearly 140,000 cases of dengue were
reported in Brazil during 1986-87, most of which in
the State of Rio de Janeiro. However, serological
surveys suggest that over one million persons
became infected in this State. Intensive vector con-
trol efforts were implemented and by the end of 1987
most dengue activity in Brazil had ceased. Only 97
cases were reported in the first half of 1988.

In Bolivia the epidemic of dengue-l occurred
between December 1987 and March 1988 and
affected the Departments of Santa Cruz and Tarija,
particularly the city of Santa Cruz. A total of 6,861
cases were notified between December 1987 and
March of 1988 (1,994 cases in 1987). Estimations
based on house to house surveys suggest that some
125,000 persons developed dengue-like illness in the
city of Santa Cruz and 23,000 persons in nearby
rural areas; and 4,000 persons in the village of Villa-
montes, Department of Tarija.

The outbreaks of Ecuador and Paraguay were
recorded in the first half of 1988. Dengue-1 virus
was isolated from several patients in both countries.
In Ecuador the city of Guayaquil was the main
epidemic site and most cases occurred during
March-May. By late May the epidemic was practi-
cally over. A random serological survey for detec-
tion of anti-dengue IgM antibody conducted in
eight of Guayaquil's 14 "parroquias" revealed attack
rates which ranged from 7.0% to 57% in the various
"parroquias." Based on this data, it was estimated
that about 422,000 dengue infections occurred in
Guayaquil (27). Clinically, the illness in Guayaquil
was rather mild classical dengue fever and none of
the severe cases reported, including some deaths,
were confirmed as dengue. In Paraguay the out-
break apparently was not explosive and it was
rapidly controlled through the prompt implementa-
tion of vector control measures; a total of 396 cases
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was reported from March to June 1988 by the Min-
istry of Health.

The Increase of Cases of DHF/ DSS in the Americas

Prior to the DHF outbreak in Cuba suspected
cases of DHF in the Americas were reported on four
occasions, from Curacao, Puerto Rico, Jamaica
and Honduras. During a 1968 outbreak due to
dengue-2 in Curacao, transient epistaxis, hema-
temesis and petechiae were observed together with
thrombocytopenia as low as 10,000/mm in some
patients. Some cases were first infections and others
were reinfections after a previous epidemic, in 1964,
during which dengue-2 was isolated and dengue-3
might also have been present (2. During the 1975
dengue epidemic in Puerto Rico three dengue con-
firmed patients developed haemorrhagic manifesta-
tions. None of them went into shock and none died.
Only one of the patients had disease that resembled
DHF as observed in South-east Asia (291. Two non-
fatal cases suggestive of dengue shock syndrome
were reported in Jamaica during an outbreak of
dengue-1 which occurred in the island in 1977 (3o). In
Honduras, in 1978, five fatalities were reported
as suspected cases of DHF during a dengue-1 out-
break, but no clinical data were available nor were
specimens submitted for laboratory examination (3/).

Following the Cuban outbreak, however, every
year (except 1983) confirmed or suspected cases of
DHF have been reported in the Americas. Nine
countries or territories reported cases of
DHF/DSS, which occurred among children and
adults. All cases notified by Aruba, Brazil, Colom-
bia and Nicaragua were among adults and fatal.
Most cases in Puerto Rico were children under 15
years of age and the case in St. Lucia was in a 6-year
old child. The cases from Suriname occurred during
an outbreak of dengue-l, they were three males over
the age of 45 years whom developed shock without
haemorrhagic manifestations, although all had
thrombocytopenia and hemoconcentration and all
three had serological evidence of unspecified dengue
infection; one died a month later from bleeding of
esophageal varices. During an epidemic of dengue-4
in Mérida, Mexico, in 1984, over 5,390 cases were
reported, including nine cases of haemorrhagic dis-
ease, four of which had a fatal outcome. Eight of
these (including the four fatalities) were laboratory
confirmed as dengue, three of which by virus isola-
tion and five by serology (/6.32). Only one patient met

_ WHO's criteria for DHF (3`1. The cases in Aruba
occurred among two sibling adult cases whom

manifested an haemorrhagic disease and died. Dif-
fuse acute liver necrosis was observed in both
patients and from one of them dengue-l virus was
isolated. All seven cases from Nicaragua occurred
among adults and dengue-1 virus was isolated from
one of them 15'. The patient from Colombia was a 19
year old male who presented fever, jaundice, skin
and internal haemorrhages, hepatosplenomegaly
and death; a secondary serological reaction to
dengue antigen was detected by HI and MACE-
LISA but clinically the case did not fulfill WHO
criteria for DHF (33k. The Brazilian cases were per-
sons above 15 years of age who developed haemor-
rhages, shock and died; dengue-l virus was isolated
or dengue antigen was detected from organs of these
patients; one of the patients was a 17 year old boy
who had juvenile rheumatoid arthritis and micros-
pherocytosis (unpublished data from Superinten-
dencia das Campanhas (SUCAM), Ministry of
Health; Fundaaáo Oswaldo Cruz (FIOCRUZ) Rio
de Janeiro; Municipal Health Department, Niterói,
and Instituto Evandro Chagas (FSESP) Belém,
Brazil). The case of St. Lucia was a 6 year old girl,
who developed severe haemorrhagic disease,
thrombocytopenia and haemoconcentration; the
diagnosis was made serologically and the infecting
serotype was not determined (34). The cases from El
Salvador were diagnosed on clinical grounds and
only a few were serologically confirmed as dengue;
the fatal case was said to fulfill WHO criteria for
DHF. Of the 48 cases of DHF documented in
Puerto Rico during 1985-1987, 46 occurred in 1986
and 1987 (Gubler, D.J., personal communication,
1988). All these cases met WHO criteria for DHF.
Most cases were among patients under 15 years of
age. Four were fatal. The two cases in 1985 were
proven by virus isolation, one being a strain of
dengue-1 and the other a strain of dengue-2. Of the
21 cases notified in 1986, six were diagnosed by virus
isolation (3 isolates each of dengue-2 and dengue-4)
and the remaining cases by serology. The 1987 cases
were associated with infections due to serotypes 1
and 2. It should be noted that there were many more
cases of haemorrhagic disease observed in Puerto
Rico that were clinically compatible with DHF, but
no adequate clinical and/or laboratory data for
diagnostic confirmation was obtained (22,33637)

Comments

Dengue has caused a major impact in the Ameri-
cas, especially during epidemic periods when
hundreds of thousands of persons are affected by
the disease. The costs caused by loss of work, medi-
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cal treatment as well as the decrease in tourism
probably amounts to hundreds of millions of dol-
lars. Moreover, the occurrence of an extensive epi-
demic of DHF/ DSS in Cuba with devastating con-
sequences raises considerable fear that dissem-
ination of this major public health problem may
take place in the Hemisphere, such as observed in
Asia. In that Region, the recognition of DHF in the
Philippines in 1953 was followed by its appearance
in other Asian countries in subsequent years (38). The
increase in incidence and dissemination of dengue
observed in the Americas associated with the circu-
lation of multiple serotypes of dengue virus, cer-
tainly contribute to increase the potential spreading
of DHF in the Region. With respect to this, it is
noteworthy that cases of DHF have been reported
in the Americas practically every year after the
Cuban epidemic in 1981.

The sharp increase of dengue activity in the Ame-
ricas over the past 25 years is greatly due to the
increase and dissemination of Aedes aegypti popu-
lations. Unfortunately, despite the existence of pol-
itical mandates adopted by the American countries
to eradicate the mosquito, a constellation of prob-

lems have in fact decreased the effectiveness of vec-
tor control programs in our Region. The problem is
illustrated by comparing the distribution of Aedes
aegypti in the Americas in 1974 and 1987 shown in
Figure 1, which clearly demonstrates the extensive
dissemination of the vector during a 13 year period.
This situation is potentially aggravated by the recent
introduction of Aedes albopictus in the Americas.
This mosquito is considered an accessory dengue
vector in Asia. As Aedes albopictus can be prevalent
in suburban and sylvatic environments, it could
make the control of dengue considerably more diffi-
cult, and also become an efficient link between the
jungle and urban epidemiologic cycles of yellow
fever (39.40,41. Established infestations of Aedes albo-
pictus are presently known in Brazil and the United
States of America.

Other factors are contributing to the increase of
dengue activity in the Americas, namely, the rapid
growth and urbanization of populations in tropical
areas and the increased frequency and spread of
human travel.

The pathogenesis of DHF/ DSS still persists as a
challenge. Antibody-dependent enhancement of

Figure 1. Distribution of Aedes aegypti in the Americas.

~~~~~~~1974 ~1987

$

The Aede.esgypoi house index in Cuba in 1987 was below 0.1%

In Argentina Aedes aeaDpti has recently been found in the
Provinces of Formosa and Misiones, but it was eliminated
from the latter Province.
(Ministry of Health, Argentina, 1988).
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dengue virus replication in cells of mononuclear
phagocyte lineage has been considered as an impor-
tant factor in the regulation of dengue disease in
humans; and variation in virus antigenic epitopes
may also serve to modulate infection "'). Variation in
virulence of dengue virus strains has also been
claimed to determine severity of dengue infection
(42-46) Also, an integral hypothesis for the develop-
ment of DHF/ DSS has been presented, which takes
into consideration individual and epidemiological
risk factors, and also viral factors (46). These hypothe-
sis, however, do not explain why DHF/ DSS appear
in some areas while other areas apparently receptive
to the disease have been spared. In any case, if we
assume that the events which preceeded the
DHF/ DSS outbreak in Cuba are predictive of the
threat of DHF/DSS, then several countries in
South America are at high risk. These countries,
namely Bolivia, Brazil, Ecuador and Paraguay were
free of dengue for several decades, or never had
dengue before, and then suffered outbreaks of
dengue-l, a situation similar to that observed in
Cuba. Therefore, should dengue-2 be introduced in
those countries in the next few years, there is a
possibility that this may result in the development of
an epidemic of DHF/ DSS, as observed in Cuba.

Immunization against dengue certainly may
become in the future an important tool in the pre-
vention of dengue infection. Live-attenuated
dengue-l, 2 and 4 candidate vaccines are presently
being evaluated in Thailand and efforts are being
made to the development of a genetically engineered
dengue vaccine (47. Nevertheless, it may take several
years until an efficacious dengue vaccine may be
available for general use. Meanwhile, vector control
measures persist as the main tool for the prevention
of dengue infection.

(Source: Dr. Francisco P. Pinheiro,
Communicable Diseases Program,

PAHO.)

References

"'> Halstead, S. B. Pathogenesis of dengue: chal-
lenges to molecular biology. Science 239:476-480,
1988.
'2' Carey, D.E. Chikungunya and dengue: A case of
mistaken identity? J Hist Med 26:243-262, 1971.
(3) Ehrenkranz, N.J., Ventura, A.K., Cuadrado,
R.R., Pond, W.L. and Porter, J.E. Pandemic
dengue in Caribbean countries and the Southern

_ United States-past, present and potential prob-
_o lems. N Eng J Med 285:1460-1469, 1971.

(4) Groot, H. The reinvasion of Colombia by Aedes
aegypti: aspects to remember. Second Soper Lec-
ture. Am J Trop Med Hyg 29(3):330-338, 1980.
(5) Woodall, J.P. The dengue type 1 pandemic in the
Western Hemisphere, 1977-1979. In: International
Symposium on Tropical Arboviruses and Haemor-
rhagic Fevers,(ed) Pinheiro, F.P., Academia Brasi-
leira de Ciencias, Rio de Janeiro, Brasil, 481 pp.,
1982.
(6) Follow-up on dengue--Mexico. MMWR 29:169-
170, 1981.
(7) Gubler, D.J. Dengue in the United States, 1981.
MMWR 32(1SS):23SS-26SS, 1983.
(8) Dengue in the Americas. Epidemiol Bull, PAHO,
2(4):1-4, 1981.
'9' Dengue-4 in the Americas, Epidemiol Bull
(PAHO) 3(5):7, 1982.

'(1) Dengue Surveillance Summary, CDC San Juan
Laboratories, No. 17, February 1984.
("" Gubler, D.J. Dengue in the United States, 1982.
MMWR 33(1SS):9SS-13SS, 1984.
'2) Gubler, D.J. Dengue in the United States, 1983-
1984. MMWR 34(2SS):5SS-8SS, 1985.
(/3) Valdespino, J.L. and Lezana, M.A. Patrones de
transmisión del dengue en México. In: Enferme-
dades transmitidas por vectores, avances y obstácu-
los para su control. México, Fundación Mexicana
para la Salud, Serie Seminarios Científicos No. 6,
1987.
(14) Dengue Surveillance Summary, CDC San Juan
Laboratories, No. 11, April 1983.
('15 Kouri, G., Guzmán, M.G., Bravo, J.R., Soler, M.
and Vázquez, S.; Valdés, M., Arguello, L. and
Valdés, L. Epidemic dengue in Nicaragua, 1985.
Dengue Surveillance Summary, CDC San Juan
Laboratories, No. 32, April 1986.
(16) Dengue Surveillance Summary, CDC San Juan
Laboratories, No. 25, August 1985.
(/7) Figueroa, M. and Mejía, M.C., Dengue in Hon-
duras. Proceedings of a Dengue Conference. Mé-
rida, México. February 1987. In press.
(¡8) Dengue Surveillance Sum mary, CDC San Juan
Laboratories, No. 48, November 1987.
"'9'Kouri, G., Guzmán, M.G. and Bravo, J. Haemor-
rhagic dengue in Cuba: history of an epidemic. Bull
Pan Am Hlth Organ 20(1):24-30, 1986.
(20) Program for Dengue elimination and Aedes
aegypti eradication in Cuba. Epidemiol Bull, PAHO
3(1):7-10, 1982.
(2/) Armada, J.A.G. and Figueredo, R.G. Applica-
tion of environmental management principles in the
program for eradication of Aedes (Stegomyia)
aegypti (Linneus, 1762) in the Republic of Cuba,
1984. Bull Pan Am Hlth Organ 20(2): 186-193, 1986.
(22) Dengue Surveillance Summary, CDC San Juan

7



Laboratories, No. 56, September 1988.
>2 »'Travassos da Rosa, A.P.A., Rocha, J.M., Silva,
O.V. and Lins, Z. Surto de dengue em Boa Vista
Território de Roraima, Brasil. Boletim Epidemioló-
gico da Fundacao SESP, 14(9):93-100, 1982.
(24)Osanai, C.H. et al. Surto de dengue em Boa Vista,
Roraima. Nota Prévia. Revista do Instituto de
Medicina Tropical de Sao Paulo, 25(1): 53-54, 1983.
(25) Rodopiano de Oliveira, A.C., Urquidi, D.A.,
Leda, M.J.M., Melo, B., Lima, M.M. and Ferreira
Neto, J.A. Dengue no Brasil. Presentation to the
Congress on the 50th Anniversary of "Pedro Kouri"
Institute of Tropical Medicine, Havana, Cuba,
December 7-10, 1988.
(26) Schatzmayr, H.G., Nogueira, R.M.R. and Tra-
vassos da Rosa, A.P.A. An outbreak of dengue
virus at Rio de Janeiro. Mem Inst Oswaldo Cruz,
81:245-246, 1986.
(27` Dengue Surveillance Summary, CDC San Juan
Laboratories, No. 53, June 1988.
(28) Van der Sar, A. An outbreak of dengue haemor-
rhagic fever on Curacao. Trop Geogr Med 25:119-
129, 1973.
(29) López-Correa, R.H., Cline, B. L., Ramírez-
Ronda, C., Bermúdez, R., Sather, G.E. and Kuno,
C. Dengue fever with haemorrhagic manifestations.
A report of three cases from Puerto Rico. Am J
Trop Med Hyg 27:1216-1224, 1978.
(30) Fraser, H.S., Wilson, W.A., Thomas E.J., and
Sissons, J.G.P. Dengue shock syndrome in Jamaica.
Brit Med J 1:893-894, 1978.
'3," Figueroa, M., Pereira, R., Gutiérrez, H., Mejía,
C. and Padilla, N. Dengue epidemic in Honduras,
1978-1980. Bull Pan Am Hlth Organ 16(2):130-137,
1982.
(32) Loroño, M.A. and Farfán, J.A. Dengue educa-
tion in Mérida, Yucatán, México. In: Dengue con-
trol: the challenge to the social sciences. Report of a
Workshop, October 20-22, 1988, Baltimore, The
Johns Hopkins University, 1989.
'33' Boshell, J., Groot, H., Gacharná, M.G., Már-
quez, G., González, M., Gaitán, M.O., Berlie, C.
and Martínez, M. Dengue in Colombia. Biomédica
6(3/4): 101-106, 1986.
34' Dengue Surveillance Summary, CDC San Juan

Laboratories, No. 38, October 1986.
35' Ibid, No. 33, May 1986.

(36> Ibid, No. 40, January 1987.
(37' Ibid No. 46, September 1987.
(38) Dengue haemorrhagicfever: diagnosis, treatment
and control. Geneva, World Health Organization,
1986.
'39' Monath, T.P. Aedes albopictus, an exotic mos-
quito vector in the United States-the public health
implications. Annals of Internal Medicine
105(3):445-451, 1986.
"40' Knudsen, D.A.B. The significance of the intro-
duction of Aedes albopictus into the southwestern
United States with implications for the Caribbean,
and perspectives of the Pan American Health
Organization. J Am Mosq Contr Assoc 2(4):420-
423, 1986.
(4>) Pinheiro, F.P. and López-Antuñano, F. The
introduction of Aedes albopictus in the Americas,
and PAHO's response to the problem. Proceedings
of a Dengue Conference, Mérida, Mexico, Febru-
ary 1987. In press.
042) Rosen, L. The emperor's new clothes revisited, or
reflections on the pathogenesis of dengue haemor-
rhagic fever. Am J Trop Med Hyg 26:337-343, 1977.
''43 Rosen, L. Dengue: an overview. Viral Diseases in
South East Asia and the Western Pacific. Australia,
Academic Press, pp. 484-493, 1982.
"44) Gubler, D. J., Reed, D., Rosen, L. and Hitchcok
Jr., J.C. Epidemiologic, clinical and virologic
observations on dengue in the Kingdom of Tonga.
Am J Trop Med Hyg 27(3):581-589, 1978.
"45'Gubler, D.J., Suharyono, W., Lubis, I., Eram, S.
and Gunarso, S. Epidemic dengue 3 in Central Java,
associated with low viremia in man. Am J Trop Med
Hyg 30(5):1094-1099, 1981.
(46' Kouri, G., Guzmán, M.G. and Bravo, J. Why
dengue haemorrhagic fever in Cuba? II. An integral
analysis. Trans R Soc Trop Med Hyg 81:821-24,
1987.
(47) Brandt, W. From the World Health Organiza-
tion, current approaches to the development of
dengue vaccines and related aspects of the molecu-
lar biology of flaviviruses. J Inf Dis 157:1105-1 1 1 1,
1988.

m
8

e

1

I I~~~~~~~~~~-~


