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Abstract. Dengue is the most common arboviral disease in the world. Traditionally, it has affected more adults, but
the incidence in children has increased in recent years. Colombia is no stranger to this change; therefore, we aimed to
find the differences in signs, symptoms, and clinical, hematological, and hemogram characteristics between children
under 12 years old and individuals aged 12 years and older in an endemic region of Colombia in 2020-2022. The analyses
were conducted with baseline data, corresponding to a cross-sectional design. Multiple correspondence analysis was
used for general, dermatological, and clinical symptom profiles. Discriminant analysis was used for laboratory profiles.
Multiple correspondence analysis was applied to nominal categorical data, employing Euclidean distances to analyze
age groups. Discriminant analysis was applied to a training sample and validated on a test sample. The overall agreement
of the model’s discrimination, sensitivity, specificity, and fit indicators was calculated. The results indicated that indivi-
duals under 12 years exhibited distinct dermatological and clinical features, including rash, pruritus, hypotension, lym-
phocyte count, and platelet count, compared with those aged 12 years and older. In contrast, those 12 years and older
were profiled for general and clinical symptoms such as pain (back pain, retro-orbital pain, headache), dizziness, chills,
hematuria, tachypnea, and elevated/high hematocrit, hemoglobin, and basophil values. These findings are crucial to
understanding the high incidence in children; they also facilitate rapid understanding of the disease in clinical care
settings and differentiate it from other febrile outbreaks. This will affect disease control, particularly in severe cases, and

reduce mortality.

INTRODUCTION

Dengue fever, also known as dengue hemorrhagic fever
and dengue shock syndrome, is a dynamic, systemic infec-
tious disease caused by female Aedes mosquitoes, mainly
Aedes aegypti and Aedes albopictus." The causative agent of
Dengue virus (DENV) is the Flaviviridae family virus with four
serotypes of varying virulence.?® The WHO’s 2009 classifica-
tion categorizes it into dengue with warning signs, dengue
without warning signs, and severe dengue.* Dengue, the
most prevalent arboviral disease, affects 128 countries in
tropical and subtropical zones.?®

Reports from the Pan American Health Organization (PAHO)®
show a sharp increase in cases in the Americas, rising from
1.5 million in the 1980s to 16.2 million between 2010 and
2019. Of the 17 million cases reported to the PAHO
between 2014 and 2022, South American countries, espe-
ciaIIy7 Brazil and Colombia, reported 84% of cases with
the highest severity rates.” Historically, the disease has
affected predominantly adults in the Americas, contrasting
with patterns in regions such as Asia.® However, the inci-
dence in children has been climbing,®~'" with Brazil and
Colombia seeing a significant rise in pediatric cases and
dengue-related fatalities since 2008.°""" By 2023, the dis-
ease incidence in children, which was once below 7%, had
surged, peaking at a 22.0% average in 2008.° In Colombia,
since 2010, half of the severe dengue cases have been in
those under 15years, with one study showing an 85%
seroprevalence in children aged 4-11 years.'®
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Symptoms of dengue typically occur 5-7 days after infec-
tion, with severe dengue occurring in some cases.* Diagnosis
primarily hinges on a distinct fever lasting less than a week,
absence of upper respiratory symptoms, and at least two of
the following: headache and/or pain behind the eyes, general
discomfort, muscle or joint pain, gastrointestinal symptoms
such as diarrhea or vomiting, skin rash, petechiae, a positive
tourniquet test, leukopenia, thrombocytopenia, or elevated
liver enzymes.*® These symptoms vary between children
and adults.® 213

Previous research indicates that adults with dengue often
suffer from myalgia, retro-orbital pain, nausea, and arthralgia,
whereas children tend to exhibit vomiting and rashes.®'®
Rapid progression to severe dengue, marked by vascular
leakage in children and bleeding in adults, differs between
age groups.'*'® Notably, febrile and gastrointestinal symp-
toms in Bangladeshi children and hepatomegaly and fatigue
in Thai infants were observed.'*'®17 Yet, the distinction
between pediatric and adult symptoms remains vague. With
dengue’s rise in Latin American children, the need for tar-
geted health interventions has become critical in reducing
school absenteeism, hospitalizations, and potential increases
in child mortality.®-°

Dengue may be challenging to recognize because of its
undifferentiated presentation, with symptoms that are similar
to those of other viral illnesses, making differentiation espe-
cially difficult in children, who have high exposure to febrile
diseases.® In addition, given the absence of specific treat-
ments for dengue, early detection of disease is essential.'®1®
The need to identify clear warning signs for early and effec-
tive medical response is paramount. In effect, our study
aimed to differentiate the signs and symptoms (clinical and
hematological) between individuals under 12 years and those
12 years and older in an endemic Colombian region.
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MATERIALS AND METHODS

Study design and participants. A cross-sectional study
was carried out with patients recruited from 2020 to 2022 in a
population of two hyperendemic communities in Antioquia,
Colombia: Turbo and Apartad4.?’ The dengue rate in this
region surged by 67.2% from 2015 to 2019, resulting in an
88.9% rise in severe dengue cases®' and making the region
an important place to study the changing incidence and dis-
ease characteristics between children and adults.

Data collection was carried out through active and passive
searches in the region’s health centers and in the homes of
the participants enrolled in the project. Patients of all ages,
sexes, and races with a history of fever of 7 days or less in
duration with no apparent focus, accompanied by two or
more of the following symptoms were included: headache,
retro-ocular pain, myalgias, arthralgia, and rash, with labora-
tory confirmation of dengue infection. Patients with a history
of receiving blood products or under 6 months old were
excluded. Patients for this study were recruited and enrolled
consecutively according to reports of positive cases in the
hospitals of communities of interest in 3years, from 2020 to
2022.

Instruments and procedures. Data were obtained from
primary sources by interviewing each patient and from
secondary sources by reviewing medical records. Socio-
demographic variables included age, sex, race, education,
occupation, socioeconomic status, type of social security,
and area of origin. Clinical variables, including the type and
classification of the disease, the presence and type of
comorbidity and co-infection, health care, signs and symp-
toms, and laboratory variables such as blood count, liver
function tests, renal function, and acute phase reactants,
were all considered. The clinical and laboratory data ana-
lyzed were from the first 5 or 7 days of disease progres-
sion, corresponding to the cohort’s baseline.

A group of trained research assistants carried out data col-
lection. This process was carried out by active and passive
canvassing of the health centers and participants’ homes.
Consent and assent were obtained from all participants prior
to administration of the survey and extraction of information
from their clinical records.

Venous blood samples were collected from all participating
patients using two dry yellow-capped Vacutainer® tubes con-
taining 5-7 mL of separation gel and one (1) purple-capped
tube containing EDTA (ethylenediaminetetraacetic acid) anti-
coagulant. The hospital laboratory was asked to provide
blood samples in cases where patients were hospitalized.
The diagnosis was confirmed 14-21 days after the onset of
symptoms in each patient, during which time a new venous
blood sample was taken in a dry tube with a yellow cap and
convalescent phase separator gel.

Diagnosis of DENV infections. Dengue virus-specific
IgM antibodies were determined by the Panbio® capture
ELISA (Baltimore, MD); this procedure was performed on all
acute and convalescent serum samples. Dengue virus—
specific IgG antibodies were determined by the Focus®
(Focus Diagnostics Inc. Cypress, CA) capture ELISA method;
this procedure was performed on all acute-phase serum
samples, and only those samples that tested negative for this
test in the acute-phase were repeated in the convalescent
phase. Dengue virus NS1 antigen was measured using the

Panbio capture ELISA; this procedure was performed on all
acute-phase serum samples. Viral RNA was detected using
the CDC Trioplex diagnostic kit with the reverse transcription
polymerase chain reaction (RT-PCR) method; this test was
performed on all acute-phase serum samples after RNA
extraction. The DENV serotype was identified by detection of
viral RNA by RT-PCR using a CDC DENV serotype detection
kit; this test was used on all acute-phase specimens that
tested positive for dengue in the CDC Trioplex. Laboratory
test results were reported to all participants.

This study also diagnosed co-infection with Leptospira,
Zika, and Chikungunya. Leptospirosis was detected in all
samples using the commercially available Panbio IgM cap-
ture antibody ELISA and the Colombian Institute of Tropical
Medicine-standardized microscopic agglutination test confir-
matory test, which allows identification of serovars and anti-
body titers. For chikungunya, all acute-phase serum samples
were tested for IgM antibodies using the Novatec (Novatec
Immundiagnostica GmbH, Dietzenbach, Germany)® capture
ELISA according to the manufacturer’s instructions and for
viral RNA using the RT-PCR technique with a CDC Trioplex
diagnostic kit. Finally, Zika was tested in acute-phase serum
samples by RT-PCR detection of viral RNA using a CDC Trio-
plex diagnostic kit.

STATISTICAL ANALYSES

Despite the 3-year recruitment period, the analyses used
data from the time of diagnosis or confirmation, representing
a cross-sectional analysis. To describe the population, both
absolute and relative frequencies were examined. Dengue
proportions were estimated according to severity: severe
dengue, dengue with warning signs, and dengue without
warning signs. The presence of primary and secondary infec-
tion and co-infection was analyzed. To assess potential dif-
ferences in dengue presentation between children and
adults, the population was segmented into two age groups:
1) under 12 years old and 2) 12 years or older. All subsequent
analyses focused on this age group variable. The population
was divided into these groups to investigate differences
between children and other age groups, considering the
documented increase in dengue incidence among Latin
American children in previous studies.®?272* |n Colombia,
according to Article 3 of the Childhood and Adolescence
Code, a child is defined as an individual under 12years of
age.?® Therefore, the age of 12 was used as a criterion for
categorizing the groups of interest in this study. Individuals
under 12years of age will be referred to as “children,”
whereas participants aged 12 years and older will be gener-
ally referred to as “adults,” although not all individuals in this
group are legally considered adults, as the legal definition in
Colombia typically starts at 18years of age. The primary
objective was to distinguish children as a distinct group from
individuals of other age groups, rather than basing it on legal
definitions of adulthood. Similar age groupings have been
used in previous literature in this country and region, demon-
strating significant changes in dengue incidence at this
age.'®?® Furthermore, these studies also differentiated
between children (ranging from 11 to 15 years) and other age
groups. The comparability of immunological responses in
individuals aged 11-15years is based on key developmental
changes in their immune systems. During these years,
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significant maturation and adaptation occur, mirroring adult
immune responses. This includes thymic involution (the transfor-
mation of the thymus during puberty), leading to a more adultlike
composition of T cells, and an increase in both antibody
responses and B cell repertoire diversity. Despite some differ-
ences, the overall immune response in this age group is suffi-
ciently similar to that of adults, justifying their comparison in
our study. This underpins our decision to categorize those under
12 years and those older than 12 years as distinct groups.

The x? test or Fisher test was used to investigate the asso-
ciation between sociodemographic, clinical, and laboratory
factors about population group membership (under 12 years
versus 12years and older). A P-value of less than 0.05 was
considered statistically significant. Discriminant and multiple
correspondence analyses were used to define the clinical
profile of the disease in children.

Multiple correspondence analysis (MCA) was used to
establish a profile of clinical and hematological findings
based on the age groups as interest clusters. Multiple corre-
spondence analysis was applied to nominal categorical data,
employing Euclidean distances to analyze age groups. Pair-
wise data were tabulated in a K-by-K table and were visually
graphed on two-dimensional graphs. The variance of the two
estimated dimensions was calculated. Multiple MCAs were
performed to explore differences between groups.

The differentiation profile of the hemogram according to
age group was investigated using discriminant analysis. Dis-
criminant analysis classified participants by age into 1) those
under 12years old and 2) those 12years old or older. Dis-
criminant variables were derived from baseline laboratory
tests: hematoctrit, hemoglobin, platelets, neutrophils, lympho-
cytes, leukocytes, eosinophils, monocytes, and basophils. Par-
ticipants were randomly split into two groups for training (70%)
and testing (30%). A linear discriminant model (LDA) was
examined on the training dataset and subsequently executed
on the test dataset to ascertain group membership.

Discriminant variables were assessed for multivariate nor-
mality. The M Box test was performed to analyze the inde-
pendence assumption of the covariances. The initial variables
failed to meet the necessary assumptions and underwent
standardization using Box-Cox to obtain a more suitable dis-
criminant function. The model’s discriminatory capability was
assessed by the percentage of correct classifications in each
group (classification matrix). Wilk’s N parameter was set to
determine the final model’s discriminatory power. In addition,
the model’s canonical correlation (which ranges from —1 to
+1) was examined to support its efficiency. Furthermore, the
following metrics were used to assess the discriminative ability
of the resulting function: accuracy, error, positive predictive
value, negative predictive value, sensitivity, and specificity.

Analyses were performed in open-source software R v.
4.2.3. The FactoMineR and Factoextra libraries were used
for MCA. For discriminant analysis, the LDA function of the
MASS package was used.

Ethics considerations. This study adhered to the princi-
ples and guidelines established in the Declaration of Helsinki”
and Colombian Resolution 8430 of 1993.28 The project is clas-
sified as having higher than minimal risk because of the blood
sampling process. The ethical component of the project was
approved by the Bioethics Committee of the Colombian Insti-
tute of Tropical Medicine (CES) through Act 66, dated June
14, 2019.

RESULTS

Participants’ characteristics and differences in signs
and symptoms of dengue. A total of 192 patients were
included in the study. Of these, 111 were children under
12years, and 81 were 12 years or older. Just over half of the
participants had dengue with alarming signs (58.3%), with
similar proportions in both age groups. Severe dengue cases
were low, but the proportion in children under 12years
(4.5%) was almost 4 times higher than in older children.
Primary dengue was more common in children under
12years of age (11.7%), whereas secondary dengue was
more common in adults (90.1%), but there were no signifi-
cant statistical differences. There were also no cases of
co-infection with Zika and Chikungunya. A total of 19 cases
of co-infection with leptospirosis were observed, with no sig-
nificant differences between age groups (Table 1).

Table 1 shows the demographics, signs, symptoms, and
differences between age groups. Males and urban residents
represented higher proportions in children under 12 years of
age, whereas females represented the highest proportions in
those aged 12 years and older. In both age groups, 58.0% of
dengue cases were reported with alarming symptoms, but
no statistical association existed. Significant differences in
the prevalence of common symptoms, such as fever, head-
ache, retro-orbital pain, back pain, dizziness, and chills
(P-value <0.05), were observed among the age groups. The
group aged 12years or older had a higher prevalence of
these symptoms, except for fever, which was more prevalent
in those younger than 12 years (100%). Regarding dermato-
logical signs and symptoms, significant differences were
observed for itching and rash (P-value <0.05). The preva-
lence of these symptoms was higher in the group of children
under 12years of age, doubling the prevalence found in
those older than 12 years of age. Lastly, clinical and hemato-
logical findings revealed statistically significant differences in
hematuria, hypotension, and tachypnea (P-value <0.05).
However, it was only in the case of hypotension that the
group under 12 years of age exhibited a prevalence exceed-
ing that of those 12 years of age and older by more than half.

Table 2 shows the difference in hemogram between age
groups. The groups’ hematocrit, hemoglobin, platelet, lympho-
cyte, and basophil values were statistically different (P-value
<0.05). Platelets and the percentage of lymphocytes had
higher mean values in children younger than 12 years. In con-
trast, hematocrit, hemoglobin, and percentage of basophils
had higher mean values in participants 12 years and older.

Dengue signs and symptoms: Profile by age group.
Figure 1A shows the profile of age groups according to gen-
eral symptoms. Dimension 1 explained 33.9% of the vari-
ance. By proximity, it was clear that the cluster of children
under 12years of age was represented by the absence of
back pain and dizziness, whereas those older than this age
group were profiled by the presence of both situations.

Dimension 1 explained 40.4% of the group variability for
dermatological signs and symptoms. Itching and rash
explained the profile of children under 12years of age. In
contrast, these dermatological conditions were absent in
those 12 years and older (Figure 1B).

Finally, dimension 1 explained 29.1% of the variability in
the clinical and hematological findings. The group younger
than 12years was characterized by hypotension and the
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TABLE 1
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Demographics, signs, symptoms, and clinical differences between age groups

Under 12 Years Old (n = 111) 12 Years Old or Older (n = 81) Total (n = 192)
Variables n % n % N P-Value*
Demographic variables
Sex
Female 56 50.5 52 64.2 108 0.058
Male 55 49.5 29 35.8 84 -
Area of residence
Rural 44 39.6 39 48.1 83 0.240
Urban 67 60.4 42 51.9 109 -
Type of infection
Primary 13 11.7 8 9.9 21 0.687
Secondary 98 88.3 73 90.1 171 -
Clinical form
Severe dengue 5 45 1 1.2 6 0.372"
Dengue with warning signs 65 58.6 47 58.0 112 -
Dengue without warning signs 41 36.9 33 40.7 74 -
Co-infection
Leptospirosis co-infection 9 8.1 10 12.3 19 0.331
General symptoms
Fever 100 100.0 75 92.6 186 0.004
Myalgia 90 81.1 69 85.2 159 0.457
Arthralgia 85 76.6 69 85.2 154 0.139
Adynamia 91 82.0 66 81.5 157 0.929
Asthenia 78 70.3 54 66.7 132 0.595
Headache 89 80.2 75 92.6 164 0.016
Retro-orbital pain 44 39.6 45 55.6 89 0.029
Back pain 8 7.2 28 34.6 36 0.000
Dizziness 35 315 38 46.9 73 0.030
Chills 58 52.3 55 67.9 113 0.030
Vomiting 71 64.0 44 54.3 115 0.178
Abdominal pain 75 67.6 52 64.2 127 0.626
Diarrhea 39 35.1 27 33.3 66 0.795
Dermatological signs and symptoms
ltching 62 55.9 32 39.5 94 0.025
Rash 24 21.6 8 9.9 32 0.031
Desquamation 4 3.6 2 25 6 1.000
Clinical and hematological findings
Hematuria 5 4.5 14 17.3 19 0.003
Hypotension 63 56.8 16 19.8 79 0.000
Tachypnea 53 47.7 56 69.1 109 0.003
Bradycardia 19 171 14 17.3 33 0.976
Thrombocytopenia* 72 64.9 51 63.0 123 0.119
Hemoconcentration (>10%)* 25 22.5 25 30.9 50 0.082
*x? of association.
T Fisher test.
*Missing: 5.
Bold value denotes the statistical significance.
TABLE 2
Difference in hemogram profile by age group
Under 12 Years Old (n = 111) 12 Years Old or Older (n = 81)
Variables Min-Max Mean (SD) Min-Max Mean (SD) P-Value
Hematocrit (%) 28.9-43.7 35.9 (3.3) 23.0-48.3 38.8 (5.1) 0.000*
Hemoglobin 8.7-16.1 12.0 (1.3) 7.6-16.8 13.0 (1.8) 0.000*
Platelets 24,000-534,000 184,867.9 (112,270.3) 15,000-376,000 143,271.6 (84,038.9) 0.006"
Leukocytes 1,437-35,580 5,928.7 (4,636.5) 1,560-45,000 5,365.2 (4,969.5) 0.427%
Neutrophils (%) 5.0-90.2 47.7 (21.5) 4.8-92.0 52.0 (20.2) 0.167%
Lymphocytes (%) 3.9-81.2 39.9 (19.2) 5.8-68.2 30 7 (14.5) 0.001*
Eosinophils (%) 0.0-15.0 2.7 (3.4) 0.0-19.7 0 (4.9) 0.064"
Monocytes (%) 0.4-38.8 8.9 (5.6) 0.6 (31.9) 10 7 (5.9 0.067"
Basophils (%) 0.0-3.5 1.0 (0.7) 0.0-5.0 3(1.1) 0.0417

Max = maximum; Min = minimum.

*Mann-Whitney U test.
T Student’s t-test.

Bold value denotes the statistical significance.
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Ficure 1. Profiles in children under and over 12 years of age relating to general symptoms, dermatological profile, and clinical findings. (A) Gen-
eral signs and symptoms profiled by age group. (B) Dermatological signs and symptoms profiled by age group. (C) Hematological signs and symp-

toms profiled by age group. Dim = dimension.

absence of tachypnea. In contrast, those aged 12 years and
older did not present with hypotension but were represented
by tachypnea (Figure 1C).

The training set included 70% of randomly chosen records,
with the remaining 30% comprising the test set. Eighty indivi-
duals were included in the first sample for discriminant analysis
training, with 38 subjects remaining in the test sample. In the
discriminant analysis, the variables that distinguished children
under 12 years from older age groups were hematocrit, plate-
lets, lymphocytes, eosinophils, monocytes, and basophils. The
confusion matrix indicates that 89.5% of cases initially grouped
by age were accurately classified in the final test model, with a
sensitivity of 87.5% and specificity of 90.9%. The high canoni-
cal correlation value (0.77) supports the appropriate classifica-
tion of patients into the age groups previously determined by
the theoretical criteria outlined in the methodology (Table 3).

DISCUSSION

In our study, the cases of dengue with alarm signs were
similar in individuals under 12 years (58.6%) and those over
12 years (58.0%); however, severe dengue in children (4.5%)
exceeded that in adults. Children and adults appear to differ
in clinical presentation and severity of infection. The findings
indicate that those under 12 years typically exhibited derma-
tological symptoms (rash, itching) and some clinical signs
(hypotension) and fever in their profiles. However, those aged
12 years and older were predominantly characterized by gen-
eral signs and symptoms (headache, retro-orbital pain, back
pain, dizziness, chills) and some clinical signs (hematuria,

TABLE 3

Goodness of fit indicators in discriminant analysis by age group
according to hemogram profile

Indicators Training Set (70%) Test Set (30%)

Accuracy (%) 76.3 89.5
Error (%) 23.7 10.5
PPV (%) 82.2 87.5
NPV (%) 68.6 90.9
Sensitivity (%) 771 87.5
Specificity (%) 75.0 90.9
Canonical correlation 0.57 0.77
Eigenvalue 0.47 1.45
Wilks \ 0.68 0.41

P-value <0.001 P-value <0.001

PPV = positive predictive value; NPV = negative predictive value. Training set: Mbox:0.024;
Mardia mSkewness: 0.018; Mardia mKurtosis: 0.337; Henze-Zirkler: 0.088; and Doornik-
Hansen: 0.248. Test set: Mbox:0.174; Mardia mSkewness: 0.152; Mardia mKurtosis: 0.987;
Henze-Zirkler: 0.010; and Doornik-Hansen: 0.041.

tachypnea). Hemogram analysis also identified distinguishing
factors among age groups. Children under 12years had
higher lymphocyte and platelet counts, whereas those older
than 12 had higher hematocrit, hemoglobin, and basophil
levels. Monocytes and eosinophils had no significant differ-
ences between the groups, although both were included in
the discriminant model.

Childhood dengue incidence has undergone a significant
rise in the Americas, particularly in countries such as Mexico,
Honduras, and Colombia, where seroprevalence rates have
been on the rise, indicating a growing disease burden among
children.”911:23:29.30 Braij also experienced high child hos-
pitalization rates during epidemics in 2007, 2008, and
2010."" In 2023, Peru reported around 46,000 dengue cases,
including numerous child fatalities, whereas Puerto Rico
revealed seroprevalence rates of 9% in younger children and
44% in those aged 9-16 years.2>3" In the present study, over
a 3-year period from 2020 to 2022, we identified 192 dengue
cases in the region. It is crucial to note that this time frame
coincided with the COVID-19 pandemic, making it challeng-
ing to differentiate between the two diseases owing to over-
lapping respiratory symptoms.®2 As a result, many dengue
cases were likely misclassified as COVID-19 or went unre-
ported, contributing to underreporting.

The rise in childhood dengue cases in the region may be
due to new genotypes, with all four dengue serotypes pre-
sent instead of just one or two.""® For instance, the detec-
tion of Southeast Asia’s DENV-2 lineage Il in Brazil and the
cosmopolitan genotype in Peru and Brazil in 2019 and 2021
align with increased pediatric hospitalizations, similar to
trends in Asia.®'"®3 In addition, factors such as increased
rainfall and climate change may heighten dengue risk in tropi-
cal regions worldwide.3*3°

A multivariate analysis shows clear differences in dengue
symptoms between adults and children: Adults often suffer
from myalgia, eye pain, nausea, and joint pain, whereas chil-
dren are prone to vomiting and rashes.® A possible explana-
tion for this variation is the recent rise in dengue symptoms
among children, leading to an increase in medical diagnoses
for this demographic, a contrast to earlier trends.24?° The
unique clinical presentation in children highlights how their
responses to dengue, particularly symptomatic forms, differ
from those of adults and may be due to their lack of immunity
to various dengue serotypes, making them more suscepti-
ble.?® These findings, especially the symptom differences
observed in children under and over 12 years old, could shed
light on age-specific responses to dengue.
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In our study, children under 12years often exhibited rash,
itching, fever, hypotension, and elevated lymphocytes and pla-
telets, whereas older individuals commonly showed localized
pains, dizziness, chills, hematuria, tachypnea, and increased
hematocrit and hemoglobin levels. Fever was notably universal
among the younger group, a finding echoed by multiple stud-
ies.?224 Our data did not reflect the commonly reported gas-
trointestinal symptoms in young dengue patients.?® A 2023
Argentinian study found headaches in 75% of 1- to 15-year-
olds, with 45% also reporting rash and abdominal pain.?? Our
under—12-year-old participants had a 22% incidence of rash.

Distinct symptoms in children are crucial for detecting severe
dengue, increasingly prevalent in younger demographics.2* A
2022 Colombian study found a 45.1% incidence of severe
dengue in children aged 4-9years.2* In line with global obser-
vations, older subjects in our research presented with milder
symptoms. The 2019 Bangladesh outbreak showed adults
experienced more gastrointestinal and plasma leakage issues,
differing from the hemorrhagic tendencies of past outbreaks.®®
Reports from Latin America indicate that fever, myalgias,
intense abdominal pain, and vomiting are common in pediatric
dengue cases, along with a drop in platelet levels.???* Qur find-
ings of fever, hypotension, unique lymphocyte and platelet
counts, rash, and itching in children underpin the critical need
for prompt clinical assessment due to the strong association
with severe dengue. #2237

A 2023 study evaluated the diagnostic accuracy of 985
dengue cases in Puerto Rico using 2015 PAHO guidelines,
with a focus on age-related impacts.'® Findings revealed that
children under 5 years were more prone to rashes and pete-
chiae, whereas adults more commonly suffered from aches
and headaches. To enhance diagnostic specificity, the study
recommended requiring at least two symptoms from vomit-
ing, petechiae, rash, or leukopenia (specificity 68%, sensitiv-
ity 71%) or using PAHO criteria with additional tests for
aspartate aminotransferase (AST) levels, platelet count, skin
itching, and absence of cough (specificity 51%, sensitivity
82%).'® These criteria align with our study’s findings for chil-
dren under and over 12 years.

Internationally, common symptoms among those under
18years are fever, body aches, headaches, and rash,
accompanied by increased hematocrit, leukopenia, and
thrombocytopenia.’®®® In India, dengue in children under
12years typically involves narrow pulse pressure, mucosal
bleeding, and third space fluid loss.®® Fever, headache, mus-
cle pain, nausea, and vomiting are widespread across different
regions and ages, with thrombocytopenia, anemia, and leuko-
penia as standard blood findings.***' High hematocrit levels
(>20% from baseline) and low platelet counts (<50,000/mm?3)
have been flagged as severe dengue indicators.’® A review
linked severe dengue in adults to comorbidities, reinfections,
and lower starting platelet counts.®2 Corroborating this, prior
meta-analyses have deduced that swift shifts in platelet count
and AST levels within the initial 72 hours after fever onset can
forecast severe cases.*? However, in cases of severe dengue,
there is also a significant number of infants with decreased pla-
telets and serious organ damage.?* In effect, our study points
to platelet count as a critical indicator in children under
12 years.

Prompt detection of dengue is critical in the studied cities,
where it often mimics other febrile ilinesses, leading to mis-
management. In Asia, undifferentiated febrile illnesses have

resulted in a dengue fatality rate close to 25%.*° Likewise, in
Caribbean children, Dengue, Chikungunya, and Zika have
contributed to significant attributable morbidity and mortal-
ity.** Diagnosis is further complicated by clinical similarities
and the limited availability and expense of confirmatory test-
ing.** Moreover, early diagnosis or management of suspected
cases can prevent the use of inappropriate treatments, such as
antibiotics, which could result in grave outcomes or fatalities.*®

The present study has some limitations. First, the profiles
were generated using the baseline of the study, so the fluctu-
ating nature of the risk factors was not considered. Second,
patients were recruited from a specific geographic area.
However, Colombia is hyperendemic, and this region is one
of the most representative places of the outbreak. Third, we
analyzed only hospitalized patients or cases identified by
community surveillance, which does not represent all the
patients with dengue in this region. Fourth, patients with
febrile illness and at least two related symptoms were
included, but the co-circulation of other febrile ilinesses such
as Zika and chikungunya in the region made using only fever
as a criterion operationally impractical. To mitigate this,
the study used both community and hospital searches to
minimize the exclusion of significant cases. Fifth, it is worth
noting that the lack of information about a patient’s comor-
bidities and the lack of some laboratory data were limitations
of this study. Sixth, we also discovered a noteworthy loss of
data in complete blood counts. As a result, the discriminant
analyses were executed on a reduced sample. Finally,
although the discriminant analysis showed differences in lab-
oratory tests between children and adults, this needs to be
further investigated to establish the relationship with disease
progression. This was not explored in depth because of the
low proportion of severe dengue cases in the study, which
may also be explained by underdiagnosis due to the pres-
ence of the COVID-19 pandemic.

Despite the acknowledged constraints, this study provides
foundational data regarding clinical and hematological char-
acteristics of dengue patients. Furthermore, it provides cor-
roborating evidence on the clinical and laboratory aspects
that can be used to profile the key interest groups. Among its
strengths, it is also important to mention that this study
represents a unique cohort built up over 3years. Confirmed
diagnosis was ensured 14-21 days after enroliment. Despite
the pandemic context, community case finding was carried
out. In addition, the study ensured follow-up of patients until
disease resolution.

Our study holds significance for clinical and primary health-
care, which serves as the link to healthcare facilities, to facili-
tate precise presumptive identification of dengue and
enhance attention toward early warning signals in children,
resulting in a reduction in case severity or mortality. Although
dengue care guidelines are available to aid in the clinical rec-
ognition of symptoms, changes in dengue serotypes during
outbreaks and the possibility of reinfection may result in
altered manifestations of infection. Thus, it is important to
update patient profiles, particularly in populations such as
children, who presently assume a pivotal role in outbreaks
across the Americas. Hence, upholding evidence-based
medical practice and care remains crucial. The present study
provides valuable insights for future researchers on the con-
duct of similar studies across various care levels.
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CONCLUSION

Understanding and recognizing the clinical and laboratory
changes that occur during dengue fever can help in devising
an effective approach and reducing the chances of severe
clinical manifestations in children. Dermatological and clinical
symptoms, including rash, itching, hypotension, lympho-
cytes, and platelets, were frequent in children younger than
12years. Meanwhile, individuals aged 12 years and older
exhibited general and clinical signs and symptoms, including
headache, retro-orbital pain, back pain, dizziness, chills,
hematuria, tachypnea, and elevated levels of hematocrit,
hemoglobin, and basophils. In fact, these findings could
prove crucial for primary healthcare, healthcare centers, and
healthcare professionals in identifying distinctive warning
cases of dengue fever in children and adults, as well as dis-
tinguishing cases from other febrile outbreaks.
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