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Abstract

Due to the recent increase of dengue cases in Latin America, preventive measures beyond vector 
control or community participation are needed. In this regard, the use of vaccines has emerged as 
a promising tool. To date, there are three vaccines in phase III clinical trials: CYD-TDV, TAK-003 and 
Butantan-DV, all showing high efficacy and safety. Several Latin American countries have started 
implementing vaccination programs with TAK-003 (Qgenda®) vaccine since 2023. Brazil has initiated 
vaccination programs in children aged 10-14 years and Argentina has implemented TAK-003 vaccine 
in the private sector. In Peru, despite recent outbreaks of dengue, vaccination has not been considered 
in the national dengue plan. Although its incorporation represents a public health challenge, we believe 
that the vaccine would be useful in limiting severe cases and mortality from this disease.

Keywords: Dengue; Vaccines; Peru; Latin America (source: MeSH NLM).

Resumen

Debido al reciente aumento de casos de dengue en América Latina, es necesario realizar medidas 
preventivas más allá del control del vector o la participación comunitaria. En este sentido, el uso de 
vacunas ha surgido como una herramienta prometedora. A la fecha, existen tres vacunas en fase III 
de ensayos clínicos: CYD-TDV, TAK-003 y Butantan-DV, todas ellas mostrando una alta eficacia y 
seguridad. Varios países de América Latina han comenzado a implementar programas de vacunación 
con la vacuna TAK-003 (Qdenga®) desde el 2023. Brasil ha iniciado programas de vacunación en niños 
de 10-14 años y Argentina ha implementado la vacuna TAK-003 a nivel privado. En Perú, pese a los 
brotes recientes de dengue, la vacunación no ha sido considerada dentro del plan nacional de dengue. 
Aunque su incorporación representa un reto de salud pública, creemos que la vacuna sería útil para 
limitar los casos graves y la mortalidad por esta enfermedad.

Palabras clave: Dengue; Vacunas; Perú; Latinoamérica (fuente: DeCS BIREME).
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INTRODUCTION
Dengue is a viral disease caused by 

the bite of an infected mosquito (Aedes 
aegypti) that has been a major public 
health challenge worldwide over the past 
decades. Dengue has shown an increa-
sing burden of disease caused by factors 
such as urbanization, warmer climates, 
and increased human mobility. In recent 
years, dengue has affected more than 
104 million people and caused more than 
40 deaths, with Latin America being one 
of the regions with the highest incidence 
rates (1). In this region, dengue infection 
is mainly concentrated in countries such 
as Brazil or Mexico (2) and has shown a re-
surgence and rise in the last 50 years due 
to deficient public policies, scarce resour-
ces, and climate change (3), which lead to 
more breeding sites for the Aedes aegypti 
mosquito. In Peru, the cumulative cases 
of dengue fever in 2023 reached 271,911, 
which became the worst outbreak we 
have had to date. However, if we compare 
trends, up to the epidemiological week 22, 
135,520 cases were reported in 2023 (of 
which 133186 cases were confirmed), and 
247,243 cases and 233 deaths have been 
seen in 2024, representing an increase of 
82.4% from the previous year (Figure 1), 
mainly affecting the regions of Lima, Piura, 
La Libertad, and Ica (4). 

Peru, a dengue endemic country, pre-
sents the 4 serotypes of the dengue virus  
(DENV-1, DENV-2, DENV-3 and DENV-4) 
the most predominant being DENV-1 and 
DENV-2 (5). Given the great impact of this 
disease, public policies have focused on 
implementing various strategies to stop 
the spread of the disease (6), such as the 
elimination of vectors and breeding sites, 
community involvement and the use of re-
pellents and more recently, the application 
of vaccines. For this reason, the present 
article summarizes the available evidence 
for the different dengue vaccines that have 
reached the phase III of clinical trials, and 
it shows the current panorama on dengue 
vaccines in Latin America, with a special fo-
cus in Peru.

DEVELOPMENT OF THE THEME
We conducted a review of the availa-

ble dengue vaccines that have progres-

sed to phase III of clinical development, 
examining their efficacy and safety in pre-
venting dengue. Additionally, we meticu-
lously analyzed the current status of va-
ccination in Latin America and provided 
our perspective regarding the dengue 
vaccine implementation in Peru. 

DENGUE VACCINES 
To date, we have efficacy clinical trial 

data (Phase III) for three dengue vac-
cines: CYD-TDV (Dengvaxia®), TAK-003 
(Qdenga®), and Butantan-DV (Table 1).

CYD-TDV (DENGVAXIA®)
It is an attenuated chimeric vaccine de-

rived from yellow fever virus. This vaccine 
is administered in three doses at months 
0, 6, and 12 (7). Efficacy results were eva-
luated in clinical trials CYD15 (population 
aged 9-16 years in South America) and 
CYD14 (population aged 2-14 years in 
Asia). For the prevention of symptomatic 
virologically confirmed dengue (VCD), the 
combined efficacy of both clinical trials 
was 64.2% (95% CI: 59.6-68.4%) in people 
aged 6 to 16 years after a follow-up period 
of 25 months after inoculation of the first 
dose regardless of their initial serological 
status for dengue (8). Regarding prevention 
of hospitalizations, the pooled efficacy 
was 78.1% (68.3; 84.9) and for preventing 
severe disease, the efficacy was as high as 

88.5% (72.0; 95.3) (8). Efficacy also varies ac-
cording to dengue serotype, being higher 
for DENV-4 (89 %; 95 % CI 80-94 %) and 
lower for DENV-1 and DENV-2 serotypes 
(67 % for each; 95 % CI 46-80 %) (9). Howe-
ver, in those participants of the same age 
but with a positive serological status at the 
beginning of the study, the combined effi-
cacy for the prevention of VCD was higher, 
reaching a percentage of 80.1% (Table 1) 
at 12-month follow-up after completing 
the three-dose series (8). Of note, a higher 
hazard ratio (HR: 6.25; 95% CI: 0.81-48.32)  
for severe dengue/hospitalization was 
reported in participants with a negative 
serological status at the beginning of the 
study, while for participants with a posi-
tive serological status the HR was lower 
(HR: 0.18; 95% CI: 0.09-0.37) (8). 

That is why in 2019, the Food and Drug 
Administration (FDA) cleared Dengvaxia 
for the prevention of dengue (serotypes 
DENV-1, DENV-2, DENV-3, and DENV-4) 
in people aged 6 to 16 years infected with 
previous laboratory-confirmed dengue 
and living in endemic areas (10). Regarding 
the safety profile in this population, fever, 
erythema at the injection site, myalgia and 
headache were the most common adver-
se effects. Allergic and anaphylactic reac-
tions were very rare. Adverse effects were 
generally short-lived and mild to modera-
te in severity and occurred less frequently 
after the second and third doses (8).

Figure 1. Number of cases and deaths in Peru between 2020 and 2024 (up to epidemiological week N° 22). 
Source: Dengue Situational Room Ministry of Health (MINSA) from 2024 (4).
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TAK-003 (QDENGA®)
It is a lived-attenuated tetravalent den-

gue vaccine that was developed using re-
combinant DNA technology based on a 
DENV-2 back bone (11). This vaccine is ad-
ministered in two doses, with three months 
of separation between doses (12). The effica-
cy results of TAK-003 were evaluated in the 
DEN-301 clinical trial (population 4 to 16 
years of age in South America and the Asia 
Pacific region). For the prevention of VCD 
fever due to any serotype, the efficacy was 
80.2%, after a follow-up of 12 months after 
the second dose (12). Additionally, the effica-
cy for the prevention of hospitalization due 
to VCD fever and dengue hemorrhagic fever 
was 90.4% and 85.9% respectively (follow-
up between 30 days and 18 months after 
administration of the second dose) (13). It is 
important to mention that at 54 month-

follow-up, the efficacy for preventing VCD 
decreased to 61.2%; however, the efficacy 
for hospitalization prevention remained 
high (84.1%) (14). In addition, when the long-
term efficacy for the different serotypes 
were analyzed (4.5 years) in seropositive in-
dividuals, the vaccine showed good efficacy 
for preventing VCD and hospitalizations 
against all four serotypes, with the greatest 
efficacy reported for DENV-2, in which the 
reduction of VCD and hospitalizations was 
of 80.4% and 90.5% respectively (14). 

On the other hand, in seronegative in-
dividuals, the vaccine offered good efficacy 
for VCD and hospitalizations against DENV-
1 and DENV-2; however, the vaccine was 
not protective against DENV-3 and showed 
inconclusive results for DENV-4 (13). In this 
trial, vaccinated seronegative participants 
did not develop unexpected symptoms 

mediated by antibody-dependent enhan-
cement; therefore, the administration is 
considered safe in seronegative and sero-
positive individuals. Although there are still 
no clinical efficacy results for individuals 
over 17 years of age, the efficacy can be 
inferred from immunogenicity data (12,15). 
The DEN-304 trial (USA) evaluated the im-
munogenicity of Qdenga in adults 18 to 
60 years of age. By comparing the results 
with those found in the pediatric popula-
tion, protection against dengue disease in 
adults (>17 years) is expected (12). Regarding 
safety results, in participants aged 4 to 60 
years the most frequent adverse events 
were pain or erythema at the injection site, 
headache and myalgia. In the pediatric po-
pulation (4 to 17 years), the most frequent 
adverse events, compared to adults, were 
fever, upper respiratory tract infection and 

Vaccines against dengue
Name Vaccine CYD-TDV (Dengvaxia) Vaccine TAK-003 (Qdenga) Vaccine Butantan-DV
Manufacture Sanofi Pasteur, Inc. Takeda Pharma Ltd. Butantan Institute

Approvals
Approved by the FDA in 2019 for use in 
the United States of America. 
Recommended by WHO in 2016 (19).  

Approved by the EMA in 2022 for use in the 
European Union. 
Recommended by the WHO SAGE in 2023 (37).

Not approved (Phase III Clinical Trial). 
Not recommended by WHO.

Type of vaccine Recombinant DNA, live attenuated. Recombinant DNA, live attenuated. Live attenuated.
Doses 0.5 ml subcutaneously. 0.5 ml subcutaneously. 0.5 ml subcutaneously.

Dosing interval
Three doses with a 6-month interval (0, 6, 
and 12 months).

Two doses with a 3-month interval (0 and 
3 months). 

Single dose.

Composition

Tetravalent vaccine, using recombinant 
DNA technology, where sequences 
encoding the premembrane and 
envelope proteins in the genome of 
the yellow fever vaccine virus (17D204) 
were replaced with those encoding 
homologous sequences of DENV-1, 
DENV-2, DENV-3, and DENV-4 (10).

Tetravalent vaccine, where the DENV-2 
strain is a laboratory-derived attenuated 
virus (DEN-2 PDK-53). Meanwhile, the 
other three vaccine strains are chimeras 
generated by substituting the envelope 
and premembrane genes of the DENV-2 
strain with those of the wild-type DENV-1, 
DENV-3, and DENV-4 strains (13).

Vaccine composed of attenuated 
vaccine viruses for DENV-1, DENV-3, 
and DENV-4, and a chimeric vaccine 
virus containing the DENV-2 genes 
encoding the premembrane and 
envelope proteins on the attenuated 
background of DENV-4 (17).

Indications and target 
population 

Indicated for the prevention of dengue 
disease caused by serotypes 1, 2, 3, and 
4 in individuals aged 6 to 16 years with 
laboratory-confirmed previous dengue 
infection and who live in endemic areas (10).

Indicated for the prevention of dengue 
disease in individuals aged 4 years and 
older (16). 

It is not yet indicated.

Efficacy for symptomatic 
virologically confirmed 
dengue (VCD) and 
hospitalization

Efficacy of 80.1% (95% CI: 62.1-89.6%) 
for VCD in seropositive individuals aged 
6 to 16 years (8). 
To prevent hospitalization, efficacy of 
78.1%.

Efficacy of 80.2% (95% CI: 73.3%-85.3%) for 
VCD in individuals aged 4 to 16 years (13). 
To prevent hospitalization, efficacy of 
90.4%.

Efficacy of 79.6% (95% CI: 70.0-
86.3%) for VCD in individuals aged 2 
to 59 years (17).
No data for efficacy to prevent 
hospitalization. 

Other characteristics

It is not approved for use in individuals 
who have not been previously infected 
with any serotype of the dengue virus or 
for whom this information is unknown. 

It does not require prior exposure to 
the disease or the need for laboratory 
confirmation of previous dengue infection 

No laboratory confirmation of 
previous dengue infection is 
necessary

Table 1. Characteristics of the vaccines against dengue.

FDA: Food and Drug Administration; EMA: European Medicines Agency; WHO: World Health Organization; VCD: Virologically Confirmed Dengue; 95% CI: 95% Confidence Interval. 
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nasopharyngitis (12). The severity of these 
events was mild to moderate, short in du-
ration, and less frequent after the second 
dose. Therefore, in 2022, the European 
Medicines Agency (EMA) approved the use 
of Qdenga for the prevention of dengue in 
the European Union for individuals aged 
four and older. This vaccine may be admi-
nistered concomitantly with hepatitis A and 
Yellow fever vaccines (16).  

BUTANTAN-DV
The results of the DEN-03-IB clinical 

trial corresponding to single-dose admi-
nistration of the Butantan-DV attenuated 
vaccine (Butantan Institute) have been 
published in 2024 and are very promi-
sing (17). The population in the study was 
composed of people aged 2 to 59 years, 
located in 5 geographic regions of Brazil, 
and the overall efficacy of the vaccine 
was 79.6% for the prevention of dengue 
VCD at 2 years of follow-up. Regarding 
the initial dengue serological status, the 
efficacy was 73.6% among participants 
with negative serology and 89.2% with 
positive serology. Likewise, according to 
the age group, the efficacy was 80.1% 
among participants aged 2 to 6 years, 
77.8% among those aged 7 to 17 years 
and 90.0% among those aged 18 to 59 
years. In addition, efficacy is different 
according to serotype, being 89.5% (95% 
CI, 78.7 to 95.0) against DENV-1, but de-
creasing to 69.6% (95% CI, 50.8 to 81.5) 
against DENV-2; no efficacy has been 
identified for the other serotypes (17). No 
data was provided about hospitalization 
due to the low incidence of severe den-
gue in this study. 

The most common adverse events in 
the vaccine group were pain at the ad-
ministration site, headache, fatigue, and 
rash. Most adverse events reported were 
mild to moderate in severity. In total, 28 
serious adverse events related to the va-
ccine or placebo were reported (20 in the 
vaccine group and 8 in the control group) 
and although there were 16 deaths du-
ring the follow-up period (9 in the vacci-
ne group and 7 in the control group), the 
researchers considered that they were 
not caused by dengue, nor were they re-
lated to the administration of the vaccine 
or placebo (17).

CURRENT STATUS OF THE 
VACCINATION PROGRAMS IN PERU 
AND REST OF LATIN AMERICA

In Latin America, the CYD-TDV (Den-
gvaxia) vaccine was the first vaccine that 
became commercially available. It was 
approved by many countries in this re-
gion that included El Salvador, Costa Rica, 
Guatemala, Mexico, Brazil, Argentina, Pa-
raguay, Colombia, and Peru (18). In 2016, 
the CYD-TDV vaccine was recommended 
by the World Health Organization (WHO) 
for persons aged 9 to 45 years with confir-
med previous dengue infection who live 
in endemic areas (19). In 2018, The WHO 
updated its recommendations regarding 
the use of Dengvaxia in 2018, based on 
long-term safety data, which showed 
that seronegative vaccine recipients had 
an excess risk of severe dengue compa-
red to unvaccinated seronegative indi-
viduals and recommended serological 
testing for past dengue infection and 
administering the vaccine only to those 
who have been previously infected (19). 
This requirement has hampered the im-
plementation of the CYD-TDV vaccine in 
many countries including Peru, given the 
limited availability of serologic testing in 
rural areas. Despite its approval, this vac-
cine is not currently marketed in Peru (20). 
It is important to mention that the FDA 
granted approval to CYD-TDV in 2019 for 
children and adolescents 6-16 years old 
who lived in endemic areas (10). This vac-
cine is currently available in Puerto Rico 
and is included in its pediatric national 
immunization schedule for children aged 
9-16 years having serologic evidence of 
previous infection (21). 

In terms of TAK-003 (Qdenga), this 
vaccine has received prequalification 
by WHO in May 2024. TAK-003 is now 
recommended by this organization for 
people aged 6 to 16 years in settings with 
high disease burden and transmission 
intensity (22).  With this prequalification, 
the Pan American Health Organization 
(PAHO) and other United Nations agen-
cies are now able to purchase this vac-
cine (23). On the other hand, the Food and 
Drug Administration (FDA) has not grant-
ed approval for TAK-003 as of June 2024. 
At this point, Takeda pharmaceutical 
has decided to withdraw its application 
following discussions with the FDA on 

aspects of data collection, which could 
not be addressed within the current U.S. 
Biologics License Application (BLS) review 
cycle (24).   

In Latin America, Brazil became the 
first country to approve this vaccine in 
April 2023 by The National Health Sur-
veillance Agency (ANVISA) for individu-
als aged 4 to 60 years old in a two-dose 
regimen with a 3-month interval (25). In 
December 2023, the implementation of 
a public vaccination program was initi-
ated in this country (26). To date, the Min-
istry of Health of Brazil has purchased 6.5 
million vaccine doses for 2024. The last 
batch, consisting of 1 million doses, was 
acquired in May 2024 (27). Since early-
February of 2024, the government has 
started a massive dengue vaccination 
in children between 10 to 14 years old 
prioritizing the locations with more re-
ported cases such as the Federal District. 
Brazil, being one of the countries more 
affected with dengue disease, reported 
the circulation of the four serotypes and 
2,966,339 cases in the first 12 epidemio-
logical weeks of 2024, representing an 
increase of 227% compared to the same 
period in 2023 and an increase of 284% 
compared to the average of the last 5 
years in this country (28). Due to the per-
sistence of this serious issue, Brazil has 
also secured the acquisition of 9 million 
vaccines by 2025 (29). On the other hand, 
Argentina has also approved TAK-003 in 
April 2023 (30), which is available for sale 
in the private sector nationwide (31). The 
adoption of this preventive measure has 
occurred in response to the emergence 
of locally acquired cases across differ-
ent jurisdictions, with 134,202 cases re-
ported in the first eleven epidemiologic 
weeks of 2024 (28,32). 

Of note, the Argentinean Minister of 
Health has mentioned that a public vac-
cination campaign with TAK-003 will start 
in endemic regions in August 2024, but 
the vaccine will not be integrated into 
the national vaccination schedule yet (33). 
In other countries such as Colombia, the 
TAK-003 vaccine was approved in No-
vember 2023 (34) but not implemented 
despite having 69,837 cases between the 
epidemiologic week 1 and 11 of 2024, 
representing an increase of 262% com-
pared to the average of the last 5 years 
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for the same period (28). In the case of 
Paraguay, the TAK-003 vaccine is still in 
process of approval and is under consid-
eration for purchase in 2024 (35). 

Peru, one of the countries mostly 
affected by this disease in 2024, has de-
signed a national disease control strategy 
that included epidemiological surveillan-
ce, timely diagnosis, healthcare workers 
training, control of the risk of infestation 
by Aedes aegypti, and educational cam-
paigns in high-risk communities. Surpri-
singly, vaccination has not been consi-
dered as part of this plan (36) despite the 
approval of the TAK-003 vaccine by the 
EMA and the recommendation for its 
use given by the WHO Strategic Advisory 
Group of Experts (SAGE) on Immunization 
in October 2023 (37). As of June 2024, the 
TAK-003 vaccine has not been approved 
in this country, however, the executive 
director of the Peruvian National Center 
for Epidemiology, Prevention and Disea-
se Control has stated that the request for 
the acquisition of the TAK-003 vaccine has 
already been submitted to PAHO and the 
purchase will be done through the Revol-
ving Fund in 2024 (38). It is important to 
mention that unlike CYD-TDV, serologic 
confirmation of previous dengue infection 
is not required with TAK-003, which makes 
it suitable for implementation in countries 
that lack laboratory services in rural areas 
such as Peru. In terms of efficacy against 
the different serotypes, TAK-003 has de-
monstrated high efficacy against DENV-1 
and DENV-2, which are the serotypes that 
predominate in Peru (5).  

Regarding the Butantan-DV vaccine, 
it has not been approved yet; however, 
the researchers from the Butantan Insti-
tute plan to submit a report to ANVISA, 
Brazil’s health surveillance agency, in the 
second half of 2024 in order to apply for 
registration of the vaccine. They expect 
to have a definitive approval in 2025 (39). 

Although the vaccines are shown as 
promising tools to limit the disease burden 
and hospitalization rates from Dengue, it 
is unlikely to have an immediate impact to 
control current outbreaks; however, it can 
serve as an important measure to prevent 
epidemics in the medium- and long-term 
future. In this regard, SAGE has recom-
mended that the vaccine should be intro-

duced about 1-2 years prior to the age-
specific peak incidence of dengue-related 
hospitalizations (37).

CONCLUSIONS
Although vector control is considered 

the main measure for dengue preven-
tion, it has achieved only limited suc-
cess in Latin America. There are many 
factors that have contributed to the 
spread of dengue in this region such as 
urbanization without proper planning 
and adequate sanitary conditions, which 
could create adequate environments for 
the proliferation of the Aedes aegyp-
ti mosquito. Climate change also plays 
an important role in the appearance of 
arboviral diseases, especially with the 
occurrence of “el Niño”, a climate pheno-
menon associated with high temperatu-
res and storms, which is a perfect scena-
rio for the reproduction of mosquitoes. 
All of which makes it necessary to adopt 
new control measures for the prevention 
of dengue that could complement the 
traditional approach of vector control. 
We believe that incorporating a dengue 
vaccine in Peru could serve as an impor-
tant tool to limit the disease burden and 
decrease hospitalizations in the medium- 
and long-term future. We hope that this 
report can help to recognize vaccination 
not as a definitive solution to the den-
gue epidemic, but as a fundamental tool 
in the fight against this disease in highly 
endemic regions. It is well known that 
the incorporation of a vaccine against 
dengue in Peru represents an important 
public health challenge, since it requires 
meticulous planning and coordination of 
resources to guarantee broad vaccination 
coverage, especially in the most affected 
regions. However, it is imperative that pu-
blic authorities promote dengue vaccina-
tion programs along with other preventi-
ve measures to reduce the incidence and 
severity of future dengue outbreaks.
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