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SUMMARY

Dengue presents a wide clinical spectrum of signs and symptoms, with characteristics of the host
potentially influencing the disease evolution. Therefore, the purpose of this study was to evaluate
the influence of gender and age on dengue clinical outcomes in a recent outbreak situation in
Brazil, applying a cross-sectional design and including 6703 dengue cases with laboratory
confirmation, occurring in Vitória, Espírito Santo State, Brazil, between 2007 and 2013. Data
were obtained from the Information System for Notifiable Diseases. Overall, 11·3% of the sample
presented with severe dengue, which affected 13·0% of males, 10·0% of females, 8·8% of children,
12·5% of adolescents, 10·5% of adults and 15·5% of the elderly. Age was higher in the severe
dengue group (P = 0·03). Severe dengue was associated with males and the elderly (P < 0·01);
however, considering only severe cases, children presented haemorrhage and plasma leakage
more frequently than older age groups. The results emphasize the importance of a differentiated
protocol for management of dengue cases, taking into consideration host factors like age. These
findings also suggest the elderly and children as priority groups for immunization in a future
implementation of a vaccine.
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INTRODUCTION

Dengue is an arboviral disease with four serotypes
(DENV-1 to DENV-4), transmitted to humans by
the mosquito Aedes [1]. Annually, it affects about
390 million people [2] and leads to about half a million
hospitalizations [1]. Dengue presents a heterogeneous

epidemiological pattern in terms of age distribution,
affecting predominantly children in countries with a
long trajectory of endemicity, and affecting diverse
age groups in territories of recent introduction [3, 4].
The transition of the disease burden from adults to
children occurs expectedly after 15 years of virus cir-
culation [4]. Nevertheless, countries have reported epi-
demics affecting adults, despite being places where
dengue is considered a childhood disease [5, 6]. The
epidemiological diversity of dengue extends to differ-
ences in clinical presentation between adults and
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children, particularly in relation to severe manifesta-
tions [6]. Additionally, dengue presents a wide clinical
spectrum, varying from asymptomatic to severe
haemorrhagic forms. Symptoms are non-specific at
the beginning of clinical manifestations, being similar
to other viral diseases [1]. Serological profile [7] and
physiological attributes are some factors affecting
the development of severe dengue [8, 9]. Regarding
the serological profile, a hypothesis suggests that sec-
ondary dengue infection increases dengue severity
due to an exacerbated immune reaction caused by
antibodies from a previous infection [7]. In addition,
presence of comorbidities and deficient immune re-
sponse contribute to severe dengue development [9].
Regarding physiological attributes, gender could also
influence dengue outcome, since hormones play an
immunomodulatory role, affecting the physiological
response [8]. Considering this complex epidemiologic-
al scenario, and that host characteristics, such as age
and gender, could interfere with the clinical spectrum
in dengue, the purpose of this study was to evaluate
the influence of these factors on dengue clinical
outcomes.

METHODS

Study design

A cross-sectional study was performed, comprising
6703 dengue cases reported to the Health
Department of Vitória, Espírito Santo State, Brazil,
between 2007 and 2013. Children aged <12 months
(n= 82) were not included in the study, due to incon-
sistencies found in the dataset on notification of this
age group; where some cases were reported in in
days, others in months, or in fractions of years, de-
pending on the habits of care providers, which vary
in different settings. In order to avoid clinically false-
positive cases, given the unspecific signs and symp-
toms of dengue, only cases confirmed by one or
more specific laboratory tests were included: detection
of non-structural protein 1 (NS1) (n= 932, 13·9%),
polymerase chain reaction (PCR) (n= 107, 1·6%),
antibody capture enzyme-linked immunosorbent
assay IgM (MAC-ELISA IgM) (n = 5821, 86·8%),
viral isolation (n= 397, 5·9%), histopathology (n= 8,
0·1%) or immunohistochemistry (n= 19, 0·3%).
Blood was collected 6 days after the onset of symp-
toms for the subsequent MAC-ELISA. In general,
after the emergence of the clinical presentation, IgM
can be detected from 3 to 90 days in primary dengue

infection and from 6 to 40 days in secondary dengue
infection [10]. Therefore, the test could be positive
even well beyond the acute episode of the disease.
The collection of blood for testing took place during
or after the emerging signs of severe dengue, and the
testing was generally encouraged in cases with warn-
ing signs or severe presentations, being mandatory in
cases of dengue haemorrhagic fever [10]. Therefore,
due to the sampling procedure, the proportion of se-
vere dengue in the study sample was higher than
what has been observed through surveillance in
Vitória, influencing the magnitude of the effect meas-
urement in the sample. Despite this, the selection of
patients for testing was not based on their gender or
age groups. Data on gender, age, clinical presentation,
dengue classification and death were accessed through
the Information System for Notifiable Diseases. Due
to the retrospective approach, data on comorbidities
and secondary infection were unavailable, and conse-
quently these factors were not analysed. Information
on dengue virus serotypes related to the infection
was available for 485 cases reported between 2009
and 2013 in the registers of the Epidemiological
Surveillance Service of Vitória, as well as the informa-
tion on the serotype circulating in 2008. Serotyping is
performed in patients systematically selected who
attended sentinel sites for surveillance purposes. The
blood samples for serotyping were submitted to viral
isolation, technique that uses inoculation of cell
cultures of Aedes albopictus (C3/36) and indirect
immunofluorescence, or to reverse transcriptase–poly-
merase chain reaction (RT-PCR). Since a restricted
number of patients had their blood submitted for la-
boratory serotyping, it is not possible to discard the
potential circulation of other serotypes in years
where they were not detected in the laboratory tests.

Definitions

Age groups were defined as follows: children (1–9
years), adolescents (10–19 years), adults (20–59
years) and the elderly (60–88 years). Dengue cases
were classified following the criteria of the Brazilian
Ministry of Health, according to their outcomes, as
dengue fever and severe dengue [10]. Cases of dengue
fever presented as acute febrile illness lasting up to 7
days, accompanied by two of the following signs or
symptoms: headache, retro-orbital pain, myalgia,
arthralgia, malaise or rash. Severe dengue represented
the junction of dengue with complication and dengue
haemorrhagic fever. Cases of dengue with
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complication presented at least one of the following
manifestations: neurological disorders (delirium,
drowsiness, coma, depression, irritability, psychosis,
dementia, amnesia, meningeal signs, paresis, paraly-
sis, polyneuropathy, Reye’s syndrome, Guillain–
Barré syndrome, encephalitis), cardiac disorders
(heart failure, myocarditis accompanied by myocar-
dial depression, reduction in fraction ejection, cardio-
genic shock), hepatic disorders (hepatomegaly,
increased level of hepatic enzymes, icterus), thrombo-
cytopenia (platelet level 450 000/mm3), gastrointes-
tinal bleeding, cavity effusion (pleural or pericardial
effusion, ascites), total leukocyte count 41000/mm3

or death. Cases of dengue haemorrhagic fever pre-
sented all following characteristics: fever or recent his-
tory of fever for up to 7 days, thrombocytopenia
(platelet level 4100 000/mm3), haemorrhage (epi-
staxis, haematuria, gingival bleeding, gastrointestinal
bleeding, petechiae, positive tourniquet test, menor-
rhagia), and plasma leakage (haemoconcentration
demonstrated by haematocrit increasing by 20% over
the baseline at admission; 20% drop in haematocrit
after treatment, cavity effusion, ascites, hypoprotei-
naemia) [10]. Therefore, the classification of the
Brazilian Ministry of Health also considers specific
laboratory parameters to define severe dengue, differ-
ent from the classification of the World Health
Organization (WHO), which includes in this definition
cases presenting severe plasma leakage (leading to
shock or fluid accumulation with respiratory distress),
severe bleeding or severe organ impairment. The clas-
sification of the WHO also presents the definition of
alarm signs, which includes mucosal bleeding, in-
crease in haematocrit concomitant to decrease in
platelet count and clinical fluid accumulation [1],
which are parameters considered for severe dengue
classification by the Brazilian Ministry of Health [10].

Statistical analysis

Statistical analysis was performed by using R software
v. 3.0.1 (www.r-project.org). Descriptive analysis was
performed to calculate the distribution of severe den-
gue across the different age groups and along the epi-
demiological calendar years covered. Pearson’s χ2 test
was used to compare dengue outcomes between age
groups. Mann–Whitney U test was used to measure
age differences between dengue fever and severe den-
gue. An analysis stratified by gender was conducted
to compare clinical manifestations of severe dengue
between age groups, applying Pearson’s χ2 test or

Fisher’s exact test. A logistic regression was per-
formed to measure severe dengue occurrence in gender
and age groups, considering female and adults as the
reference groups. A confidence interval of 95% was
considered in the analysis, and a P value <0·05 was
defined to indicate a significant difference.

Ethics statement

The study protocol was submitted to and approved by
the Research Ethics Committee of the Health Sciences
Centre at Federal University of Espírito Santo (opin-
ion no. 881909) and the Ethics Committee of the
University of Munich (opinion no. 231-15).

RESULTS

Demographic characterization

The study comprised 6703 cases (43·4% males). Of the
cases, 6·6% were children, 22·5% were adolescents,
61·8% were adults and 9·1% were elderly. Median
age was 32 years.

Epidemiological aspects

Overall, 11·3% of cases presented severe dengue. Of
males, 13% had severe dengue, while 10·0% of females
presented this form of illness (P < 0·01). Severe dengue
affected 8·8% of children, 12·5% of adolescents, 10·5%
of adults and 15·5% of the elderly. Age was higher in
severe dengue than in dengue fever (P = 0·03)
(Table 1).

A logistic regression, considering females and
adults as the reference groups, showed an increased
occurrence of severe dengue in males and the elderly,
but not in children and adolescents (Table 2).

The proportion of severe dengue in age groups
varied across different epidemiological calendar
years. In children, it was higher in 2010, a period of
co-circulation of DENV-1, DENV-2 and DENV-3,
and in 2012, with circulation of DENV-1 and
DENV-4. In adolescents, the proportion of severe
dengue was higher in years with DENV-2 circulation
(2009) and co-circulation of DENV-1, DENV-2
(2011) and DENV-3 (2010), similar to what was
observed in adults in 2009 and 2010. In all years,
the proportion of elderly with severe dengue was
higher than in other age groups, being increased in
periods of DENV-2 circulation (2009) and
co-circulation of DENV-1, DENV-2 and DENV-3
(2010) (Table 3).
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Lethality

Nine severe dengue cases were fatal, five cases in
adults and four in the elderly. Lethality by severe
dengue was 11·4/1000 for adults and 42/1000 for
the elderly.

Clinical manifestations of severe dengue

Proportionally, children presented more haemorrhage
and plasma leakage than the other age groups.
However, differences were found between gender,
and female children presented more haemorrhage
and epistaxis, while male children presented more
plasma leakage. Similarly, there were differences in
clinical manifestations between genders in adoles-
cents, therefore, female adolescents presented more
petechiae, and male adolescents presented more
haemorrhage, plasma leakage and cavity effusion.
Adults of both genders presented less cavity effusion,
and, in addition, adult males presented less plasma
leakage. The elderly presented a lower proportion of
haemorrhage overall, especially females; however,
there was a higher proportion of haematuria in
males (Tables 4 and 5).

DISCUSSION

In the present study an association between gender
and dengue presentation could be established, with
males more frequently presenting severe dengue.
Previous studies were divergent concerning the associ-
ation of gender and severe dengue, with results point-
ing to similar or greater occurrence of severe dengue
to either sex [3]. Besides the physiological differences,
the behaviour in seeking treatment could have affected
the severity in both genders, since a delayed start to
provide hydration could contribute to worse outcome.

The results suggest the importance of ageing in
worse outcomes of dengue, since the elderly more
often presented severe dengue, similar to a study
from Singapore [5]. The high fatality in the elderly is
concordant with samples analysed in different coun-
tries [11–16], implying an influence of age independent
from ethnicity or local epidemiological aspects. Even
with different serotypes circulating in the study period,
in all years the proportion of elderly individuals
presenting severe dengue was higher than the sample
average. The elderly presented severe dengue relatively
more often in years with DENV-2 circulation, since
this serotype in general is associated with severe
presentations of dengue [17], and less frequently in
years with circulation of DENV-1 [18, 19] and
DENV-4 [20, 21], serotypes related to milder manifes-
tations of dengue. In Vitória, associations between
DENV-2 circulation and emergence of severe dengue
and between DENV-1 occurrence and lower evolution
to severity were demonstrated in a previous study,
considering a period between 2009 and 2013 [22].
The chance of acquiring a secondary dengue infection
is directly proportional to increasing age. The possibil-
ity of sequential dengue infections in Vitória is high
due to the circulation of four different serotypes in
the course of the past 20 years. Ageing also impairs

Table 2. Severe dengue occurrence according to gender
and age group

Demographic characteristic Adjusted OR (95% CI)*

Males 1·34 (1·15–1·56)
Children: 1–9 years 0·79 (0·56–1·12)
Adolescents: 10–19 years 1·16 (0·96–1·39)
Elderly: 60–88 years 1·56 (1·23–1·99)

OR, Odds ratio; CI, confidence interval.
* Logistic regression, considering female and adults (20–59
years) as reference groups.

Table 1. Demographic characterization of dengue cases

Variables Study population Dengue fever Severe dengue P value

Sample size, n (%) 6703 (100) 5944 (88·7) 759 (11·3) n.a.
Males, n (%) 2912 (100) 2533 (87·0) 379 (13·0) <0·01*
Median age, years (interquartile range) 32 (17–47) 31 (17–47) 34 (17–50) 0·03†
Children: 1–9 years, n (%) 442 (100) 403 (91·2) 39 (8·8) 0·09*
Adolescents: 10–19 years, n (%) 1506 (100) 1318 (87·5) 188 (12·5) 0·11*
Adults: 20–59 years, n (%) 4144 (100) 3707 (89·5) 437 (10·5) 0·01*
Elderly: 60–88 years, n (%) 611 (100) 516 (84·5) 95 (15·5) <0·01*

* Pearson’s χ2 test.
†Mann–Whitney U test.
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physiological functions [13], affecting the immune sys-
tem [23] and increasing the presence of chronic dis-
eases [5]. In the elderly, monocytes present lower
antioxidant response [24] against oxidative stress
induced by dengue [25–27] and the organism presents
lower capacity to produce cytokines and to stimulate
T cells [23]. These immunological factors may contrib-
ute to severe dengue pathogenesis and to deaths, in-
cluding those caused by bacterial co-infection [9, 13].
Comorbidities associated with severe dengue, such as
diabetes [28–31] and hypertension [29, 30], are more
common in the elderly [9], as well as the regular use
of salicylates, which stimulates haemorrhages [32].
However, data on comorbidities were not accessible
as part of this study. Dengue diagnosis in the elderly
is challenging due to atypical clinical presentation
and absence of classical symptoms [5, 9, 12, 13]. In
general, the elderly presented less haemorrhagic man-
ifestations than other age groups, with the proportion
varying according to gender. However, haematuria
was present at a higher frequency than in the other
age groups. In seven of the 12 cases, haematuria oc-
curred concomitantly with plasma leakage and in
the other two, it was present together with a platelet
level <50 000/mm3. In these cases, the diagnosis of se-
vere dengue was also corroborated by other clinical or
laboratorial parameters. However, elderly individuals
with severe dengue present hidden bleeding at a higher
frequency [12], so a more in-depth evaluation of the
patient must be considered even in absence of evident
alarm signs, requiring intense monitoring and comple-
mentary examinations.

Childhood did not show an association with severe
dengue, and even in years with DENV-2 circulation,
children presented severe dengue less frequently than
the other age groups, as in 2010. Although children
did not largely present severe dengue, those with se-
vere dengue more frequently had haemorrhage,

plasma leakage, and epistaxis, with variations accord-
ing to gender. These findings are similar to other
populations previously studied [4, 6, 33, 34], suggest-
ing the importance of physiological aspects in devel-
oping severe dengue, independent of ethnicity.
Characteristically, children present greater capillary
fragility [35], increased vascular permeability [4, 6],
and less developed homeostatic mechanisms [6], mak-
ing them susceptible to severe leakage.

Plasma leakage, cavity effusion and haemorrhage
remained high in adolescents, especially males, but
were less frequent than in children. Solely petechiae
were more frequent in female adolescents than in chil-
dren. These findings allow for the hypothesis that ado-
lescents dispose of a more stable vascular integrity
compared to children. Adolescence did not show an
association with severe dengue, and only in years
with DENV-2 circulation did adolescents present
more severe dengue than the average sample.
Annually, the proportion of severe dengue was higher
in adolescents than in children, probably due to a
higher number of secondary dengue infections during
adolescence, related to the larger exposure time com-
pared to children. An exception was 2012, when chil-
dren presented more severe dengue, probably due to
an increasing presence of secondary dengue infection
in this age group compared to previous years, since
Vitória presents a tendency of increasing incidence
in individuals aged <15 years [36]. Therefore, despite
the less frequent presentation of severe dengue in the
period analysed, it is important to consider children
as a vulnerable group, not only due to their physi-
ology, but also because of the new epidemiological
conformation of increasing incidence of dengue in
the young.

Adults presented a negative association with severe
dengue, as demonstrated previously in other countries
[37, 38]. In all years covered in the present study,

Table 3. Annual proportion of severe dengue in age groups and serotypes isolated per year

2007 2008 2009 2010 2011 2012 2013

Serotypes isolated* n.a. 2 2 1, 2, 3 1, 2 1, 4 4

Children: 1–9 years 0/0 (0) 0/1 (0) 0/1 (0) 4/26 (15·4) 28/273 (10·3) 2/19 (10·5) 5/112 (4·1)
Adolescents: 10–19 years 0/1 (0) 0/0 (0) 1/3 (33·3) 33/119 (27·7) 86/634 (13·6) 7/116 (6·0) 61/633 (9·6)
Adults: 20–59 years 0/0 (0) 0/11 (0) 2/15 (13·3) 69/344 (20·1) 118/1345 (8·8) 25/339 (7·4) 223/2090 (10·3)
Elderly: 60–88 years 0/0 (0) 0/0 (0) 1/1 (100) 16/38 (42·1) 22/159 (13·8) 5/36 (13·9) 51/337 (13·5)

Values given are n/N (%).
n/N, Number of patients with the severe dengue/number of dengue cases in the age group.
* Information provided by the Epidemiological Surveillance Service of Vitória municipality.

50 C. R. Vicente and others

https://doi.org/10.1017/S0950268816002004 Published online by Cambridge University Press

https://doi.org/10.1017/S0950268816002004


Table 4. Clinical characterization of severe dengue by age group in females

Study population
Children Adolescents Adults Elderly

Clinical manifestation n/N (%) n/N (%) P value n/N (%) P value n/N (%) P value n/N (%) P value

Any sign of haemorrhage 238/360 (66·1) 19/22 (86·4) 0·04* 51/75 (68·0) 0·70 148/223 (66·4) 0·90 20/40 (50·0) 0·02*
Epistaxis 24/232 (10·3) 6/18 (33·3) <0·01* 4/47 (8·5) 0·79 12/147 (8·2) 0·15 2/20 (10·0) 1·00
Haematuria 32/232 (13·8) 0/18 (0) 0·15 3/47 (6·4) 0·15 24/147 (16·3) 0·14 5/20 (25·0) 0·13
Gingival bleeding 23/233 (9·9) 2/18 (11·1) 0·69 5/48 (10·4) 0·89 16/147 (10·9) 0·50 0/20 (0) 0·23
Gastrointestinal bleeding 11/232 (4·7) 2/18 (11·1) 0·21 2/47 (4·3) 1·0 6/147 (4·1) 0·53 1/20 (5·0) 1·0
Petechiae 77/233 (33·0) 5/18 (27·8) 0·62 24/48 (50·0) <0·01* 42/147 (28·6) 0·06 6/20 (30·0) 0·76
Positive tourniquet test 123/234 (52·6) 12/19 (63·2) 0·34 30/50 (60·0) 0·24 73/146 (50·0) 0·31 8/19 (42·1) 0·34

Any signs of plasma leakage 115/332 (34·6) 11/21 (52·4) 0·08 29/72 (40·3) 0·26 65/203 (32·0) 0·21 10/36 (27·8) 0·36
Haemoconcentration 62/332 (18·7) 4/21 (19·0) 1·0 12/72 (16·7) 0·62 42/203 (20·7) 0·24 4/36 (11·1) 0·26
Cavity effusion 43/332 (13·0) 5/21 (23·8) 0·13 14/72 (19·4) 0·06 19/203 (9·4) 0·01* 5/36 (13·9) 0·86
Hypoproteinaemia 11/332 (3·3) 2/21 (9·5) 0·15 3/72 (4·2) 0·71 5/203 (2·5) 0·28 1/36 (2·8) 1·0

Any neurological disorders 6/380 (1·6) 0/23 (0) 1·0 3/78 (3·8) 0·10 3/235 (1·3) 0·68 0/44 (0) 1·0
Any cardiac disorders 2/380 (0·5) 0/23 (0) 1·0 0/78 (0) 1·0 2/235 (0·9) 0·53 0/44 (0) 1·0

n/N, Number of patients with the condition/number of patients with data available.
* Significant P value using χ2 test.

Table 5. Clinical characterisation of severe dengue by age group among males

Study population
Children Adolescents Adults Elderly

Clinical manifestation n/N (%) n/N (%) P value n/N (%) P value n/N (%) P value n/N (%) P value

Any sign of haemorrhage 180/350 (51·4) 11/16 (68·8) 0·16 64/105 (61·0) 0·02* 86/184 (46·7) 0·07 19/45 (42·2) 0·19
Epistaxis 18/176 (10·2) 2/11 (18·2) 0·31 7/62 (11·3) 0·73 7/84 (8·3) 0·43 2/19 (10·5) 1·00
Haematuria 28/174 (16·1) 0/11 (0) 0·22 9/61 (14·8) 0·72 12/83 (14·5) 0·58 7/19 (36·8) <0·01*
Gingival bleeding 16/175 (9·1) 1/11 (9·1) 1·0 9/62 (14·5) 0·07 6/83 (7·2) 0·40 0/19 (0) 0·23
Gastrointestinal bleeding 10/175 (5·7) 2/11 (18·2) 0·12 3/62 (4·8) 1·0 4/83 (4·8) 0·75 1/19 (5·3) 1·0
Petechiae 56/176 (31·8) 5/11 (45·5) 0·32 19/62 (30·6) 0·81 25/84 (29·8) 0·58 7/19 (36·8) 0·62
Positive tourniquet test 98/175 (56·0) 7/11 (63·6) 0·76 38/61 (62·3) 0·22 48/84 (57·1) 0·77 5/19 (26·3) <0·01*

Any signs of plasma leakage 123/324 (38·0) 10/16 (62·5) 0·04* 52/99 (52·5) <0·01* 47/167 (28·1) <0·01* 14/42 (33·3) 0·51
Haemoconcentration 67/324 (20·7) 6/16 (37·5) 0·09 24/99 (24·2) 0·29 30/167 (18·0) 0·21 7/42 (16·7) 0·49
Cavity effusion 44/324 (13·6) 4/16 (25·0) 0·25 22/99 (22·2) <0·01* 13/167 (7·8) <0·01* 5/42 (11·9) 0·73
Hypoproteinaemia 12/324 (3·7) 0/16 (0) 1·0 6/99 (6·1) 0·14 4/167 (2·4) 0·25 2/42 (4·8) 0·66

Any neurological disorders 7/379 (1·8) 0/16 (0) 1·0 2/110 (1·8) 1·0 5/202 (2·5) 0·46 0/51 (0) 0·60
Any cardiac disorders 0/379 (0) 0/16 (0) 1·0 0/110(0) 1·0 0/202 (0) 0·47 1/51 (2·0) 0·14

n/N, Number of patients with the condition/number of patients with data available.
* Significant P value by using χ2 test.
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adults presented severe dengue less often than the
overall sample, with a relatively higher proportion in
2010, probably influenced by the co-circulation of
three serotypes. Due to the lower tendency to
increased capillary permeability [4], adults presented
less plasma leakage and cavity effusion.

This study has some limitations inherent to its
retrospective design. Underreporting of clinical infor-
mation, including the reporting of absence of clinical
abnormalities, and the perception of health profes-
sionals could have affected the data collected.
Unavailable information on comorbidities and sec-
ondary dengue infection hindered the verification of
their role in severe dengue. The strict inclusion of
laboratory-confirmed cases increased the proportion
of severe dengue in the sample compared to the scen-
ario observed in Vitória. The circulation dynamics of
serotypes in Vitória possibly affected the order of ser-
otypes responsible for sequential infections and the
interval between them, factors that influence dengue
severity [39] and may have affected the age groups
in distinct ways. Laboratory confirmation of the sero-
type related to infection was not performed in all
cases; therefore, it is not possible to discard their po-
tential circulation in years when they were not
detected. The number of cases analysed annually
was reduced between 2007 and 2009 due to the man-
ual reporting methods used in that period, and due
to a lower use of laboratory tests for dengue confirma-
tion. The implementation of a computerized system
for reporting in 2010 and the greater availability of la-
boratory tests favoured an increase in the number of
registered cases in the following years. However, the
increasing incidence in years after introduction or re-
introduction of different dengue virus serotypes also
occurs due to a higher proportion of the population
being immune susceptible to the new serotype, as
was observed in 2011 and 2013.

The results indicate that males, the elderly and chil-
dren are groups that experience worse outcomes of
dengue. Males and the elderly accounted for a higher
proportion of severe dengue, while children with se-
vere dengue were at an increased risk of haemorrhage
and plasma leakage. Haematuria was more common
in the elderly, demonstrating that urine diagnostics
may be a necessary tool to use when diagnosing this
group. Physiological aspects, presence of secondary
dengue infection, comorbidities and time before the
start of medical care were possible factors that could
be related to severity. Differences in severe dengue
manifestations in different age groups indicate the

necessity of specific and appropriate management pro-
tocols according to age, in order to diminish the mor-
bidity and mortality of dengue. The results also
indicate priority groups for future immunization
campaigns.
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