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A global pandemic of dengue fever (DF) and dengue hemorrhagic fever (DHF)
began in Southeast Asia during World War II and in the years following that conflict (1). In the last 25 years of the 20th century the pandemic intensified, with
increased geographic spread of both the viruses and the principal mosquito vector, Aedes aegypti. This led to larger and more frequent epidemics and to the
emergence of DHF as tropical countries and regions became hyperendemic with
the co-circulation of multiple virus serotypes.
With the exception of sporadic epidemics in the Caribbean islands,
dengue and yellow fever were effectively controlled in the Americas from 1946
until the late 1970s as a result of the Ae. aegypti eradication program conducted by
the Pan American Health Organization (PAHO) (1, 2). This was a vertically structured, paramilitary program that focused on mosquito larval control using source
reduction and use of insecticides, primarily dichlorodiphenyltrichloroethane
(DDT). This highly successful program, however, was disbanded in the early
1970s because there was no longer a perceived need and there were competing
priorities for resources; control of dengue and yellow fever was thereafter merged
with malaria control. Another major policy change at that time was the use of
ultra-low-volume space sprays for killing adult mosquitoes (adulticides) as the recommended method to control Ae. aegypti and thus prevent and control DF and
DHF. Both of these decisions were major policy failures because they were ineffective in preventing the re-emergence of epidemic DF and the emergence of DHF
in the Region. During the 1970s and 1980s, Ae. aegypti re-infested all of the countries from which it had been eliminated (3). Generally, within a few years of reinfestation a country experienced epidemic DF, followed by the emergence of
DHF as the countries became hyperendemic. Alarms about this trend were
sounded (3–8), and two international health agencies, the United States Centers
for Disease Control and Prevention (CDC) and PAHO, responded by working
together to develop laboratory-based surveillance activities and programs for
prevention and control (3, 7, 9).
A major focus of these activities was in Puerto Rico, where the CDC had
established a laboratory devoted to surveillance, prevention, and control of DF
and DHF (3). This group, in collaboration with the Puerto Rico Health
Department (PRHD) and PAHO, sponsored the First International Seminar on
Dengue Hemorrhagic Fever in the Americas in June 1985, to highlight the importance of this disease and the increasing threat it posed to the Region (7). This
group also developed a new strategy for the prevention and control of epidemic
DF and DHF, with five basic components: (1) Active, laboratory-based surveillance, (2) emergency preparedness and response for mosquito control, (3) emergency hospitalization and treatment of DHF patients, (4) education of the medical
community on the clinical diagnosis and management of DHF, and (5) integrated,
community-based Ae. aegypti control (3, 10). It was this plan that gave rise to
PAHO’s Guidelines for prevention and control of DHF (9) and to the current World
Health Organization’s Global Strategy for the Prevention and Control of Dengue
Fever and Dengue Haemorrhagic Fever (11).
PAHO was proactive in encouraging and helping its Member States
develop prevention and control plans for DF and DHF through the 1980s and
1990s, and most countries responded by developing such plans. In 1993, the CDC
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and PAHO developed an emergency plan in response to the possible reintroduction of dengue virus 3 (DENV-3), which had been absent from the Region for 16
years, and the plan was circulated to Member States, who were urged to make
preparations to implement it. In April 1994, PAHO issued an alert regarding the
reintroduction of DENV-3 in the Region, but there was little response on the part
of the countries. As it turns out, a strain of DENV-3 with high epidemic potential
was introduced in 1994 and spread throughout Central America and Mexico in
1995, causing major epidemics of DF and DHF (12). Unfortunately, the emergency response plan was not implemented in any country before epidemic transmission took place.

FAILED PUBLIC HEALTH POLICY
The articles by Rigau-Pérez and Clark, Pérez-Guerra, et al., and
Panagos, et al. (13–15) in this issue of Revista Panamericana de Salud Pública/Pan
American Journal of Public Health underscore a major policy failure on the parts of
ministries of health in dengue-endemic countries of the Americas. Despite leadership, guidance, and help by PAHO and the CDC to develop prevention and
control plans, most countries in the Region failed to implement these plans, even
though there were repeated and accurate warnings regarding epidemic DF and
DHF. When epidemics did occur, the response was normally to apply adulticides
via ultra-low-volume space sprays, a method that is expensive and has little or
no impact on transmission (3, 16). As a result, over the past 25 years the Region
has seen hundreds of thousands of cases of DF, tens of thousands of cases of
DHF, hundreds of deaths, and hundreds of millions of dollars in economic loss.
Puerto Rico is a case in point. Host of the CDC Dengue Branch
Laboratory and partner in many of the early developmental programs to prevent
epidemic DF and DHF, Puerto Rico has for 25 years failed to implement an effective DF and DHF prevention and control program. The CDC Dengue Branch
Laboratory, in partnership with the Puerto Rico Department of Health (PRDH),
developed the best surveillance system in the world in the early 1980s, successfully predicting the DF and DHF epidemics of 1986, 1994 and 1998, each several
months prior to peak transmission (3, 17–20). Yet in 1986 and 1994, little was done
to implement effective emergency control until after peak transmission had been
reached (17, 19, 21). It wasn't until 1998 that the PRDH actively responded to the
surveillance data and implemented community-based emergency control in July,
well in advance of peak transmission. An intensive public outreach program that
involved the media, civic organizations such as Rotary International, and the
mayors of the cities of Puerto Rico focused on community participation to clean
up the environment and control mosquito larval habitats. Preliminary data suggested that this approach was effective, but this epidemic was interrupted by
Hurricane Georges, so it was not possible to determine whether the communitybased control measures were effective (20). Although the surveillance program is
still in place and among the best in the world, the community-based, integrated
mosquito control program has never been implemented. Thus, 20 years after the
program was started in Puerto Rico in 1985, there is still no effective DF and DHF
prevention and control program in place.
In addition to the successful hemispheric Ae. aegypti eradication program from 1946 to 1970, there was one successful prevention program in the
American Region. After the 1981 epidemic of DF and DHF in Cuba (21), that
country successfully controlled Ae. aegypti for 16 years. It should be noted, however, that the initial success of this program was achieved by the unprecedented
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use of insecticides combined with a vertically structured paramilitary organization with thousands of inspectors going from house to house checking for mosquito breeding sites (22). Unfortunately, the “top down” approach used in Cuba,
combined with economic problems, led to failure of the program in 1997, when
another epidemic of DF and DHF occurred. Since then, there have been several
other such epidemics in Cuba.
It is uncertain why dengue-endemic countries have failed to develop
and implement effective prevention and control programs, despite leadership by
PAHO and the dramatic emergence of epidemic DHF in the 1980s and 1990s.
Clearly, the sporadic nature of dengue epidemics and the misguided reliance on
using insecticidal space sprays to kill adult mosquitoes prevented most countries
from developing and implementing programs that focused on larval mosquito
control, which were much more difficult to implement and maintain. Also, DF
and DHF have not been considered priority health problems by the people (14,
15) or by government policy makers in most countries. Until there is a change in
priorities and governments develop the political will to devote the resources to
sustainable Ae. aegypti control, public health policy relating to DF and DHF will
continue to be a failure (3, 9–11).
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The health of the people is really the foundation
upon which all their happiness and all their powers as a state depend.
[La salud de un pueblo es en realidad la base de
toda su felicidad y de todo su poder como estado.]
Benjamin Disraeli
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