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Abstract

Background/Objectives: Severe dengue and dengue-malaria coinfection represent major
diagnostic and therapeutic challenges in tropical endemic settings, where overlapping
clinical manifestations may delay recognition of deterioration. This study aimed to describe
the clinical and epidemiological characteristics of patients with severe dengue, dengue with
warning signs, and dengue—malaria coinfection treated at a referral hospital in Monteria,
Cérdoba, Colombia. Methods: A retrospective case series was conducted by reviewing
medical records of patients diagnosed with dengue between 2018 and 2023. Cases classified
as dengue without warning signs were excluded. The final analysis included patients with
dengue-warning signs, severe dengue, and dengue-malaria coinfection. Dengue classifica-
tion followed the 2009 World Health Organization criteria, and malaria was confirmed by
thick blood smear. Sociodemographic, clinical, laboratory, geographic, and outcome-related
variables were collected. Descriptive analyses were performed, and selected categorical
variables were compared using Fisher’s exact test. Results: Fifty-three patients were in-
cluded: 25 (47.17%) with severe dengue, 14 (26.42%) with dengue with warning signs, and
14 (26.42%) with dengue-malaria coinfection. Severe dengue was more frequent among
females, whereas dengue with warning signs and coinfection predominated in males.
Children accounted for the highest proportion of severe dengue cases, while coinfected
cases were mainly distributed between childhood and adolescence. Fever was documented
in all patients. Edema, elevated hematocrit, severe plasma leakage, and hemodynamic
compromise were more frequent among severe dengue cases, whereas myalgia differed
significantly across clinical groups. Ten deaths were recorded, six occurring in coinfected pa-
tients. Conclusions: Severe dengue and dengue-malaria coinfection are clinically complex
conditions with overlapping manifestations and potentially fatal outcomes, highlighting
the need for early recognition, differential diagnosis, and close monitoring.

Keywords: severe dengue; dengue-malaria coinfection; acute febrile syndrome; mortality;
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1. Introduction

Vector-borne diseases (VBDs) remain a major global public health concern, causing
substantial morbidity and mortality, particularly in tropical and subtropical regions. Among
them, dengue and malaria are especially relevant because of their persistent transmission,
recurrent outbreaks, and impact on vulnerable populations. Their distribution is shaped by
demographic, social, and environmental conditions, while climate variability has further
modified vector dynamics and extended transmission periods, increasing the risk of disease
persistence and expansion into new areas [1].

In Colombia, dengue and malaria continue to pose an important public health chal-
lenge. Although they differ in ecological and biological features, processes such as un-
planned urbanization, climate variability, human mobility, and population displacement
have contributed to overlapping transmission scenarios in some endemic territories [2-5].
This overlap is particularly relevant in regions where both diseases coexist and where
access to timely diagnosis and clinical monitoring may be limited.

Although different mosquito vectors transmit dengue and malaria, both diseases
may coexist in tropical and subtropical regions where environmental conditions, human
mobility, and overlapping transmission areas allow sequential or simultaneous exposure.
Dengue—malaria coinfection has been reported in several endemic regions, although its
frequency varies according to geographic setting, diagnostic methods, study population,
and local transmission intensity [6,7]. Recent systematic reviews and regional studies
suggest that coinfection is less frequent than monoinfection but clinically relevant and
potentially underrecognized, particularly in settings where acute febrile illness is evaluated
using limited diagnostic algorithms; reported frequencies range from approximately 2% to
7% among febrile patients in co-endemic areas [6,8-10].

The clinical distinction between dengue and malaria can be difficult, particularly
during the early stages of illness, because both infections may present as acute febrile
syndromes with nonspecific manifestations. In more severe presentations, the diagnostic
challenge becomes even greater, as dengue with warning signs, severe dengue, and compli-
cated malaria may share manifestations such as hemodynamic instability, bleeding, organ
dysfunction, and other systemic complications. This overlap may delay etiological recog-
nition and complicate therapeutic decision-making, especially in referral centers serving
populations from endemic urban and rural settings [11,12].

Laboratory abnormalities commonly associated with dengue, including thrombo-
cytopenia, alterations in leukocyte counts, and hepatic involvement, may also occur in
malaria, limiting their usefulness for early etiological differentiation when interpreted
in isolation [10,13]. Previous studies have shown that clinical findings alone are often
insufficient to reliably distinguish between these infections, particularly in endemic settings
where both diseases may coexist [6,10]. Moreover, coinfection may further complicate the
clinical course by combining inflammatory, hematological, and endothelial disturbances
that can amplify disease severity. This diagnostic challenge is especially relevant because
delayed recognition of malaria may result in severe complications and death despite the
availability of effective treatment. Therefore, in patients presenting with acute febrile illness
in endemic regions, particularly those originating from malaria-endemic municipalities,
clinicians should maintain a high index of suspicion for malaria even when dengue is
strongly suspected [13].

In the Cérdoba department, dengue is an important endemic arboviral disease, partic-
ularly in urban and peri-urban settings such as Monteria. In contrast, malaria transmission
is not uniformly distributed across the department but is concentrated mainly in munici-
palities in the southern subregions, including Tierralta, Valencia, Puerto Libertador, and
Montelibano, which have historically contributed a substantial proportion of malaria cases
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in Cérdoba [14]. This heterogeneous territorial distribution creates clinically complex
referral scenarios, as the referral hospital in Monteria receives patients with dengue with
warning signs and severe dengue, as well as complicated malaria cases referred from
malaria-endemic municipalities. In this context, dengue-malaria coinfection may increase
diagnostic uncertainty and delay appropriate management, underscoring the need for local
hospital-based evidence describing the clinical behavior, severity findings, and outcomes
of these patients [13].

Generating evidence from referral hospitals is particularly relevant in endemic regions,
as these institutions concentrate patients with more severe presentations and provide a
real-world view of the clinical burden faced by health services. In this context, describing
the characteristics of patients with dengue with warning signs, severe dengue, and dengue—
malaria coinfection may help improve early recognition of severity findings, support
differential diagnosis in routine care, and inform clinical and epidemiological surveillance
strategies in settings where both infections coexist. Therefore, this study aimed to describe
the clinical and epidemiological characteristics, complications, and outcomes of patients
with dengue with warning signs, severe dengue, and dengue-malaria coinfection treated
at a referral hospital in Monteria, Cérdoba, Colombia.

2. Materials and Methods
2.1. Study Design and Setting

A retrospective hospital-based case series was conducted using a curated dengue
surveillance database from the Institutional Epidemiology Office, followed by a review
of the corresponding medical records. The study included patients classified as having
dengue with warning signs, severe dengue, or dengue-malaria coinfection who were
treated between 2018 and 2023 at Hospital San Jerénimo de Monteria, Colombia.

Hospital San Jerénimo de Monteria is a public State Social Enterprise (ESE) classified
as a medium- and high-complexity healthcare institution. The hospital provides compre-
hensive health services to populations mainly from the departments of Cérdoba, Sucre, and
Antioquia, including individuals affiliated with the subsidized health insurance system,
users from different Health Promotion Entities (EPS), uninsured low-income populations,
and victims of armed conflict. This institutional profile positions the hospital as a regional
referral center for the management of clinically complex infectious diseases.

2.2. Case Definition and Selection of Cases

The study population was identified from a dengue surveillance database provided
directly by the study hospital’s Institutional Epidemiology Office. The institution had
previously curated this database in accordance with its routine epidemiological surveil-
lance procedures. It included patients classified as having dengue with warning signs,
severe dengue, or dengue—-malaria coinfection during the study period. Based on this
database, the corresponding medical records were reviewed to extract clinical, laboratory,
epidemiological, and outcome-related information. Because the objective of this study
was to describe clinically complex presentations requiring hospital-based assessment and
monitoring, the analysis was restricted to patients classified as dengue with warning signs,
severe dengue, or dengue-malaria coinfection. Cases recorded as dengue without warning
signs were not included in the database provided for this study.

Dengue diagnosis and clinical classification were established according to the 2009
World Health Organization (WHO) criteria [15]. Laboratory confirmation was based on
rapid serological testing for dengue antibodies, as documented in the medical records and
the institutional surveillance database. The database recorded dengue status as positive but
did not consistently provide individual IgM/IgG patterns for each patient. NS1 antigen
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testing and molecular confirmation by reverse transcription polymerase chain reaction
(RT-PCR) were not part of routine diagnostic procedures at the study hospital during the
study period and were therefore not systematically performed in this cohort. Because
this was a retrospective study based on routine clinical practice and secondary data, case
classification relied on the diagnostic information available in the institutional medical
records and surveillance database.

Dengue-malaria coinfection was defined as the simultaneous documentation of
dengue and malaria during the same hospitalization for acute febrile illness, as recorded in
the institutional medical records and surveillance database. Malaria diagnosis was estab-
lished using the routine parasitological procedures of the institutional clinical laboratory.
Malaria infection was confirmed by microscopy of a thick blood smear, and Plasmodium
species identification was based on the corresponding peripheral blood smear report docu-
mented in the medical records. Parasite density, expressed as parasites/uL, was recorded
when available.

2.3. Variables Collected

Sociodemographic variables, including age, sex, place of origin, and occupation, were
collected from the medical records. Clinical manifestations documented during hospi-
tal care were also extracted. In addition, clinical complications, coinfections, laboratory
findings available in the records, and clinical outcomes were documented.

2.4. Statistical Analysis

A descriptive analysis was conducted. Categorical variables were summarized with
absolute frequencies and percentages, whereas quantitative variables were described using
measures of central tendency and dispersion. Given the retrospective, descriptive nature
of this case series and the limited sample size, statistical comparisons were considered
exploratory. Comparisons between clinical groups for selected categorical variables were
performed using Fisher’s exact test based on the observed frequencies. Variables directly
related to the definition of severe dengue were described separately and excluded from com-
parative analyses. p-values were interpreted cautiously and used only to explore possible
differences between clinical groups, not to establish inferential or causal associations.

3. Results
3.1. General Characteristics and Clinical Classification

A total of 53 patients were included in the analysis during the study period. Of these,
25 (47.17%) were classified as severe dengue, 14 (26.42%) as dengue with warning signs,
and 14 (26.42%) as dengue—malaria coinfection. Among coinfected patients, Plasmodium
falciparum was identified in 8 cases (57.1%), whereas Plasmodium vivax was identified in
6 cases (42.9%).

Male patients predominated in the coinfection and dengue with warning signs groups,
accounting for 85.7% and 92.9% of cases, respectively. In contrast, severe dengue was more
frequent among female patients, who represented 76.0% of cases in this group. The median
age varied across groups. Coinfected patients had a median age of 14 years (IQR: 6-19),
patients with dengue with warning signs had a median age of 18 years (IQR: 12-21), and
patients with severe dengue had a median age of 12 years (IQR: 8-22).

According to age group distribution, children accounted for the highest proportion
of severe dengue cases, whereas adults represented the highest proportion of dengue
with warning signs cases. Coinfected cases were mainly distributed between childhood
and adolescence, with 35.7% in each category. The median time from symptom onset to
medical consultation was 3.5 days (IQR: 3—4) in coinfected patients, 4 days (IQR: 3—4.75)
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in patients with dengue with warning signs, and 4 days (IQR: 3-5) in those with severe
dengue, showing a similar consultation pattern across the three groups (Table 1).

Table 1. Sociodemographic and baseline characteristics of the study population according to
clinical classification.

Dengue-Malaria Dengue with

Variable Coinfection Warning Signs SeveerISDf:/l%ue _T(S);a(lo/ )
n =14 (%) n =14 (%) nEse nESI R
S Male 12 (85.7) 13 (92.9) 6 (24) 31 (58.5)
ex Female 2 (14.3) 1(7.1) 19 (76) 22 (41.5)
Age, median (IQR), years 14 (6-19) 18 (12-21) 12 (8-22) —
Childhood (0-11) 5(35.7) 3(21.4) 12 (48) 20 (37.7)
Age grott Adolescence (12-18) 5(35.7) 4 (28.6) 3(12) 12 (22.6)
ge group Adulthood (19-59) 3(21.4) 6 (42.9) 9 (36) 18 (34.0)
Older adults (>60) 1(7.1) 1(7.1) 1(4) 3(5.7)
Time from symptom onset to consultation, median
(IQR), days 3.5(34) 4 (3-4.75) 4 (3-5) —
Department and subregion of origin
Alto Sint (Tierralta, Valencia) 1(7.1) 2 (14.3) 6 (24) 9 (17)
Bajo Sint (Lorica) 1(7.1) — — 1(1.9)
Costanera (Moiiitos, San
Bernardo del Viento) 17.1) 2 (14.3) o 367
Cérdoba Sabana (Sahagun) 1(7.1) — — 1(1.9)
San Jorge (San José de Uré, Puerto
Libertador, Pueblo Nuevo, 7 (50) 1(7.1) 5 (20) 13 (24.5)
Montelibano, La Apartada)
Sint Medio (Monteria, Ciénaga
de Oro) 1(7.1) 3(21.4) 5 (20) 9 (17)
Bajo Cauca (El Bagre, Caucasia) 1(7.1) 2 (14.3) 2 (8) 5(9.4)
Urabé (San Pedro de Urab4, San
Antioquia Juan de Urab4d, Chigorods, — 4 (28.6) 6 (24) 10 (18.9)
Apartadd, Arboletes)
Valle de Aburra (Medellin) 1(7.1) — 1(4) 2(3.8)

Notes: The symbol “—” indicates that no cases were observed in that category. Age groups were
classified according to the life-course categories established by the Colombian Ministry of Health and
Social Protection. Percentages for categorical variables were calculated by column using the total
number of cases in each clinical group as the denominator. Percentages in the total column were
calculated using the total study population as the denominator (n = 53). IQR: interquartile range.

3.2. Geographic Distribution of Cases

The geographic distribution of cases by subregion of origin varied across the study
groups. In Cérdoba, San Jorge accounted for the highest number of cases (n = 13), followed
by Alto Sint and Sint Medio, with 9 cases each. In San Jorge, coinfected patients repre-
sented the highest proportion of cases (7/13; 53.8%), whereas in Alto Sinti and Sint Medio,
severe dengue accounted for the highest proportion, with 6 of 9 (66.7%) and 5 of 9 (55.6%)
cases, respectively.

Other subregions of Cérdoba showed lower case counts. Costanera reported three
cases, two of which were dengue with warning signs and one a coinfection. Bajo Sinti and
Sabana each reported one case, both classified as dengue-malaria coinfection.

In Antioquia, Uraba accounted for 10 cases, most of which were classified as severe
dengue (6/10; 60.0%), followed by dengue with warning signs (4/10; 40.0%). Bajo Cauca
reported five cases, with an even distribution between severe dengue and dengue with
warning signs (2 cases each), and one coinfected case. Valle de Aburra reported two cases,
distributed equally between severe dengue and coinfection.
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Colombia

Antioquia

Figure 1 illustrates the spatial distribution of cases by municipality of origin in Cérdoba
and Antioquia. Cases were unevenly distributed across the study area, with a higher
concentration of coinfected patients in municipalities from the San Jorge subregion and a
greater frequency of severe dengue cases in Alto Sinti, Sinti Medio, and Uraba. Fatal cases
were observed in both departments, with the majority in Cérdoba. Overall, the observed
subregional heterogeneity was characterized not only by differences in total case counts
but also by distinct clinical patterns, with coinfection concentrated mainly in San Jorge and
severe dengue more frequent in Alto Sinti, Sinti Medio, and Urab4 (Figure 1, Table 1).
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Figure 1. Distribution of clinically classified dengue cases and dengue-malaria coinfections in
Cérdoba and Antioquia. (A) Location of the study area in Colombia. (B) Departments analyzed
in the study (Cérdoba and Antioquia). (C) Municipal-level distribution of confirmed cases by
clinical classification. Circles denote dengue with warning signs, severe dengue, or dengue—malaria
coinfection, while triangles indicate fatal outcomes.

3.3. Clinical Manifestations and Complications

Fever was documented in all patients across the three clinical groups. Among general
and systemic manifestations, loss of appetite was frequent in all groups, being reported
in 85.7% of patients with dengue with warning signs, 68.0% of those with severe dengue,
and 78.6% of coinfected patients. Fatigue was more common among coinfected cases
(71.4%) than in dengue with warning signs (50.0%) or severe dengue (40.0%), although this
difference was not statistically significant. Hypertension was infrequently documented
across all groups. Because information on prior hypertension or other cardiovascular
comorbidities was not consistently available in the medical records, this finding should be
interpreted with caution. It may reflect pre-existing conditions rather than manifestations
directly attributable to dengue or malaria.

Among neurological manifestations, somnolence and irritability were highly frequent
across all clinical categories, occurring in 92.9% of patients with dengue with warning signs,
84.0% of patients with severe dengue, and 92.9% of coinfected patients. Headache and retro-
orbital pain were also common, without statistically significant differences between groups.
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Dizziness was observed more often in severe dengue (60.0%), although no significant
association was identified.

Regarding musculoskeletal manifestations, myalgia showed significant differences
between groups (p = 0.0013), being more frequent in dengue with warning signs (92.9%)
and less common in severe dengue (36.0%). Arthralgia was reported in all groups, with
the highest proportion in coinfected patients (78.6%), although this difference was not
statistically significant.

Among dermatological findings, rash was more frequent in severe dengue (64.0%)
than in dengue with warning signs (28.6%) or in coinfected patients (35.7%), showing a
borderline trend that did not reach statistical significance (p = 0.0747). Exanthema was
observed most frequently in coinfected cases (50.0%), but differences across groups were
not significant.

Gastrointestinal manifestations were common in the three groups. Abdominal pain
was one of the most frequent symptoms, particularly in dengue with warning signs (92.9%),
followed by coinfected patients (78.6%) and severe dengue cases (72.0%). Vomiting was also
frequent across all groups, ranging from 71.4% to 78.6%. Nausea was more common among
coinfected patients (71.4%), while diarrhea was more frequent in severe dengue (52.0%).
Hepatomegaly was observed in more than half of the cases in all groups, occurring in 57.1%
of dengue with warning signs cases, 72.0% of severe dengue cases, and 57.1% of coinfected
patients. Gastrointestinal bleeding was documented in seven patients (13.2%), occurring in
24.0% of patients with severe dengue and 7.1% of patients with dengue-malaria coinfection,
while no cases were observed among patients with dengue with warning signs. The
available medical records did not consistently specify the type of gastrointestinal bleeding,
such as hematemesis or melena. In addition, hepatic failure was documented in one
fatal coinfected case. None of these gastrointestinal manifestations showed statistically
significant differences.

Among hemorrhagic and hematologic findings, mucosal bleeding was frequent in all
groups and was most common in severe dengue (84.0%). Elevated hematocrit was also
more frequent in severe dengue (80.0%) and coinfected patients (71.4%) than in dengue
with warning signs (42.9%), showing a borderline trend (p = 0.0778). Thrombocytopenia
(<50,000/uL) was documented in nearly all patients, occurring in 100% of dengue with
warning signs cases, 100% of severe dengue cases, and 92.9% of coinfected patients.

Regarding capillary leakage and hemodynamic compromise, edema showed signifi-
cant differences between groups (p = 0.0003), with the highest frequency in severe dengue
(76.0%), followed by coinfected cases (35.7%), and the lowest in dengue with warning signs
(7.1%). Variables directly related to severity definition, including severe plasma leakage,
hemodynamic compromise, dengue shock, and severe organ involvement, were described
separately and not included in inferential comparisons. These findings were concentrated
mainly in severe dengue and, to a lesser extent, in dengue-malaria coinfection (Table 2).

Table 2. Clinical manifestations according to clinical classification.

Clinical - Dengue “flth Severe Dengue Deng}l e—M‘a laria Total

. . Clinical Feature Warning Signs o Coinfection o p-Value
Manifestations S 1 (%) o n (%)

n (%) n (%)
Fever 14 (100) 25 (100) 14 (100) 53 (100) _

Systemic Loss of appetite 12 (85.7) 17 (68) 11 (78.6) 40 (75.5) 0.5143

Y Fatigue 7 (50) 10 (40.0) 10 (71.4) 27 (50.9) 0.2023

Hypertension 1(7.1) 3(12) 2 (14.3) 6 (11.3) 1.0000
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Table 2. Cont.
.. Dengue with Dengue-Malaria
C.hmaq Clinical Feature Warning Signs Severe lo)engue Coinfection To(t,al p-Value
Manifestations b3 1 (%) o 1 (%)
n (%) n (%)
Dizziness 7 (50) 15 (60) 4(28.6) 27 (50.9) 0.1983
Somnolence and irritability 13 (92.9) 21 (84) 13 (92.9) 47 (88.7) 0.6376
Neurological Headache 12 (85.7) 19 (76) 12 (85.7) 43 (81.1) 0.7275
Retro-orbital pain 10 (71.4) 15 (60) 10 (71.4) 35 (66) 0.8040
Myalgia 13 (92.9) 9 (36) 9 (64.3) 31 (58.5) 0.0013
Musculoskeletal Arthralgia 6 (42.9) 15 (60) 11 (78.6) 32(604) 01479
Dermatological Rash 4(28.6) 16 (64) 5 (35.7) 25 (47.2) 0.0747
& Exanthema 5(35.7) 6 (24) 7 (50) 18 (34) 0.2503
Nausea 6 (42.9) 11 (44) 10 (71.4) 27 (50.9) 0.2616
Abdominal pain 13 (92.9) 18 (72) 11 (78.6) 42 (79.2) 0.3784
Vomiting 10 (71.4) 18 (72) 11 (78.6) 39 (73.6) 0.9235
Gastrointestinal Diarrhea 5(35.7) 13 (52) 5(35.7) 23 (43.4) 0.5871
Hepatomegaly 8(57.1) 18 (72) 8(57.1) 34 (64.2) 0.5716
Gastrointestinal bleeding — 6 (24) 1(7.1) 7 (13.2) 0.0778
Mucosal
bleeding 9 (64.3) 21 (84) 10 (71.4) 40 (75.5) 0.3532
Hemorrhagic/ Elevated
Hematologic hematoort 6 (42.9) 20 (80) 10 (71.4) 36 (67.9) 0.0778
Thrombocytopenia
250,000/ 1) 14 (100) 25 (100) 13 (92.9) 52 (98.1) 0.5342
. Edema 1(7.1) 19 (76.0) 5 (35.7) 25 (47.2) 0.0003
Caplllaryéeakage Severe plasma leakage — 24 (96.0) 8 (57.1) 32 (60.4) —

h "g‘ . Hemodynamic compromise — 21 (84.0) 9 (64.3) 30 (56.6) —
emodynamic Dengue shock — 13 (52.0) 2(14.3) 15 (28.3) —
rnmprnmlcp
Severe organ Severe organ . 19 (76.0) 9 (64.3) 28 (52.8) .

involvement

involvement

Note: The symbol “—” indicates that no cases were observed in that category. Percentages were
calculated by column using the total number of cases in each clinical group as denominator. p-values
were obtained using Fisher’s exact test. Variables directly related to the definition of severe dengue
were described separately and were not included in inferential comparisons.

3.4. Mortality and Temporal Distribution of Cases

A total of 10 deaths were recorded during the study period, with an equal distribution
between females and males (five cases each). Ages ranged from 4 to 82 years. Six fatal
cases occurred in patients with dengue—-malaria coinfection, whereas four corresponded to
severe dengue (Table 3).

Most fatal cases originated in the Cérdoba department (80%), particularly in Monteria,
Puerto Libertador, Sahagtin, Montelibano, and Valencia. The remaining two fatal cases
were from Antioquia, corresponding to Medellin and El Bagre.

Among the six fatal coinfected cases, five were associated with Plasmodium falciparum
and one with Plasmodium vivax. Common clinical manifestations documented in all fatal
cases included fever, retro-orbital pain, fatigue, and severe plasma leakage. Additional
case-specific findings included mucosal bleeding, thrombocytopenia (<50,000/ L), edema,
hepatomegaly, hemodynamic compromise, gastrointestinal bleeding, and hepatic failure.
The documented causes of death included hypovolemic shock, organ failure, hemorrhagic
complications, pulmonary embolism, septic shock, and respiratory failure.

During the 2018-2023 period, dengue with warning signs exhibited a fluctuating
distribution, with cases recorded in 2018, 2019, 2022, and 2023, and no cases reported
in 2020 or 2021. Severe dengue also varied over time, with a marked increase in 2019,
a decrease in 2020, and a subsequent rise through 2023. In contrast, dengue-malaria
coinfection showed a decreasing distribution over the study period, declining from 2018
to 2023.
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Table 3. Clinical and epidemiological characteristics of deceased patients treated at a referral hospital in Monteria, Cérdoba.
Age . . Common Clinical i s o g Case Plasmodium
Case  Year Sex (years) Origin Manifestations Case-Specific Clinical Findings Classification Species Cause of Death
Puerto Fever, retro-orbital Nausea, loss of appetite, myalgia, somnolence and irritability, P, falciparum Hypovolemic
1 2018 F 4 Libertador, pain, fatigue, severe hepatomegaly, mucosal bleeding, edema, thrombocytopenia Coinfection (450 0 ar ai ites/ L) ypshock
Cérdoba plasma leakage (<50,000/ 1L) p K
Fever. retro-orbital Nausea, loss of appetite, severe headache, myalgia, arthralgia,
2 2018 M 17 Monteria, ain f,a tioue. severe rash, dizziness, exanthema, abdominal pain, vomiting, Coinfection P. falciparum Organ
Coérdoba P 1e,asm§1ea,ka o irritability, hepatomegaly, mucosal bleeding, thrombocytopenia (4800 parasites/uL) failure
p & (<50,000/uL)
. Nausea, severe headache, myalgia, arthralgia, rash, dizziness,
Fever, retro-orbital yas &
Medellin, RN exanthema, abdominal pain, diarrhea, vomiting, irritability, . . P. vivax Hemorrhagic
3 2018 F 15 X . pain, fatigue, severe . R Coinfection . L
Antioquia lasma leakage mucosal bleeding, thrombocytopenia (<50,000/uL), (1800 parasites/pL) complication
P & gastrointestinal bleeding
Sahaetin Fever, retro-orbital Nausea, loss of appetite, severe headache, myalgia, arthralgia, P. falciparum Pulmonar
4 2018 F 14 agun, pain, fatigue, severe rash, dizziness, exanthema, abdominal pain, vomiting, Coinfection - Japa ary
Cérdoba T . (3500 parasites/pL) embolism
plasma leakage irritability, hepatomegaly, mucosal bleeding, edema
Fever. retro-orbital Nausea, loss of appetite, severe headache, myalgia, arthralgia,
Montelibano, DR dizziness, exanthema, abdominal pain, vomiting, irritability, . . P. falciparum .
5 2018 M 5 . pain, fatigue, severe . . Coinfection . Septic shock
Cordoba lasma leakage hepatomegaly, mucosal bleeding, hypotension, (5000 parasites/pL)
P & thrombocytopenia (<50,000/ L), hepatic failure
Puerto Fever, retro-orbital Loss of appetite, severe headache, myalgia, dizziness, P, falciparum
6 2023 M 82 Libertador, pain, fatigue, severe exanthema, abdominal pain, vomiting, irritability, hepatomegaly, =~ Coinfection (3000' arapsites /uL) Organ failure
Coérdoba plasma leakage mucosal bleeding, thrombocytopenia (<50,000/uL) P K
o Nausea, loss of appetite, severe headache, myalgia, arthralgia,
Monteria, Feyer, r.etro orbital rash, dizziness, abdominal pain, vomiting, irritability, Severe . .
7 2018 M 19 . pain, fatigue, severe . . N/A Respiratory failure
Coérdoba lasma leakage hepatomegaly, hypertension, mucosal bleeding, edema, dengue
P & hemodynamic compromise, thrombocytopenia (<50,000/pL)
8 2018 M 1 Va/lencia, pllei;]l,eg l;ie;loe_,ossétearle Abdominal pain, yomiting, irritability,. edema, hemodynamic Severe N/A Septic shock
Coérdoba plasma leakage compromise, thrombocytopenia (<50,000/ L) dengue
. Nausea, loss of appetite, severe headache, myalgia, arthralgia,
Monteria, Feyer, r.etro—orbltal rash, dizziness, abdominal pain, vomiting, irritability, Severe .
9 2018 F 51 . pain, fatigue, severe . . N/A Organ failure
Coérdoba lasma leakage hepatomegaly, hypertension, mucosal bleeding, edema, dengue
P & hemodynamic compromise, thrombocytopenia (<50,000/pL)
El Bagre Fever, retro-orbital Nausea, loss of appetite, severe headache, dizziness, exanthema, Severe Hypovolemic
10 2022 F 38 >agre, pain, fatigue, severe abdominal pain, irritability, mucosal bleeding, N/A yP
Antioquia dengue shock

plasma leakage

thrombocytopenia (<50,000/uL)

Note: Common clinical manifestations correspond to findings documented in all fatal cases. Case-specific clinical findings include additional manifestations
recorded individually in each patient. N/A: not applicable because no dengue-malaria coinfection was recorded for these cases.
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4. Discussion

The findings of this case series provide clinically relevant evidence on the epidemi-
ological and clinical characteristics of severe dengue and dengue-malaria coinfection in
patients treated at a referral hospital in Monteria, Cérdoba. In this study, severe dengue
was more frequent among females, whereas dengue—-malaria coinfection and dengue with
warning signs were more frequent among males. This pattern differs from reports from
Medellin, Colombia, where a higher incidence of dengue has been described in males [16].
These differences may reflect geographic, contextual, or sociocultural variation and suggest
the need to further explore biological and social factors that may modulate susceptibility
and clinical response. In addition, sex-related differences raise questions about the possible
role of sex hormones in the immune response to dengue infection [17]. A meta-analysis
reported a slightly higher risk of severe dengue in females (OR: 1.13; 95% CI: 1.01-1.26),
although this association was not observed in studies restricted to pediatric populations.
Similarly, a study conducted in Mexico also described a higher risk of severe dengue
among women [18,19].

Regarding age, children accounted for the highest proportion of severe dengue cases,
whereas adults accounted for the highest proportion of dengue cases with warning signs.
Coinfected cases were mainly distributed between childhood and adolescence. These
findings are consistent with the epidemiological profile described in Colombia, where
severe dengue occurs more frequently in children and adolescents, as well as in older
adults, groups in whom plasma leakage and hemorrhagic complications require close
clinical monitoring [20]. Although the low frequency in some age categories limited
more robust comparisons, the age-group distribution observed in this series remains
clinically informative.

The time from symptom onset to medical consultation was similar across the analyzed
groups. This finding suggests that the initial clinical course may be comparable regardless of
subsequent severity. Previous reports indicate that severe dengue usually becomes evident
after the first days of illness, generally within a clinical window of 3 to 10 days [21]. This
temporal framework is consistent with our observations, although no relevant variation in
consultation time according to clinical classification was identified.

The geographic distribution of cases also revealed relevant regional patterns. San Jorge
had the highest number of cases and the highest proportion of dengue-malaria coinfection,
whereas Alto Sint, Sint Medio, and Uraba accounted for a greater proportion of severe
dengue cases. Thus, the observed heterogeneity was defined not only by variation in
total case burden across subregions, but also by differences in clinical presentation. These
findings suggest that local epidemiological differences across subregions may influence
clinical presentation and may pose challenges for regional health care planning. In contrast,
subregions such as Costanera, Bajo Sind, Sabana, and Valle de Aburra contributed fewer
cases, suggesting a more limited contribution to the overall clinical burden observed
in this series. Colombia remains a hyperendemic setting for dengue, characterized by
sustained viral circulation and high population seroprevalence [22]. In this context, the
clinical findings observed in severe dengue cases are consistent with the World Health
Organization 2009 classification [23,24].

The clinical manifestations identified in this series reinforce the relevance of early
recognition of warning signs and severity-related findings. Fever was documented in all
patients, while edema and elevated hematocrit were particularly frequent among severe
dengue cases, reflecting plasma leakage and hemodynamic compromise. In addition,
myalgia showed significant differences across clinical groups, being more frequent in
dengue with warning signs, whereas edema was markedly concentrated in severe dengue.
These observations are consistent with previous reports describing mucosal bleeding, fluid
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accumulation, shock, gastrointestinal bleeding, thrombocytopenia, and elevated hematocrit
as important markers of severe dengue [20,25,26]. In this series, elevated hematocrit,
edema, severe plasma leakage, and shock were particularly relevant among severe cases,
supporting their value as clinical indicators of progression.

In endemic regions where dengue and malaria coexist, coinfection represents a sig-
nificant clinical challenge. In this series, most fatal coinfected cases were associated with
Plasmodium falciparum, which may contribute to greater clinical deterioration because of
overlapping manifestations such as fever, thrombocytopenia, plasma leakage, and organ
dysfunction [27,28]. These findings highlight the need to consider simultaneous diagnoses
in patients presenting with acute febrile syndrome in endemic areas, especially when severe
findings or atypical clinical evolution are present.

In referral settings where dengue cases are managed and complicated malaria cases
are referred from endemic municipalities, clinicians should maintain a high index of sus-
picion for malaria in patients with suspected or confirmed dengue who originate from
malaria-endemic areas, present with atypical clinical deterioration, or show severe hema-
tological or systemic involvement not fully explained by dengue alone. Previous studies
have shown that malaria, dengue, and dengue-malaria coinfection may be difficult to
distinguish clinically during the early phase of illness, reinforcing the need for laboratory
confirmation. A positive malaria test does not exclude concomitant dengue, and a positive
dengue NS1 antigen or PCR does not exclude malaria. In endemic areas, because clinical
manifestations overlap and coinfection are well described, confirmation of one infection
should not preclude evaluation for the other when illness is severe, atypical, or incom-
pletely explained by a single diagnosis [7-10,13]. In hospitalized febrile patients from the
Brazilian Amazon, coinfection was associated with higher rates of severe disease, deep
bleeding, hepatomegaly, and jaundice. Studies in Tanzania and Yemen also reported that
clinical and sociodemographic characteristics alone could not reliably differentiate malaria,
dengue, and coinfected cases. These findings support timely parasitological evaluation
in patients with acute febrile illness from malaria-endemic territories, particularly when
severe manifestations or unfavorable clinical evolution are present [10,13,29].

From a pathophysiological perspective, dengue-malaria coinfection may result in
greater clinical severity through overlapping immune activation, hematological distur-
bances, and vascular injury. Available evidence suggests that coinfected patients can
exhibit distinct inflammatory profiles, with increased concentrations of mediators such
as IFN-vy, IL-6, TNF, and CCL4 in some settings. However, other studies have shown im-
mune patterns more consistent with dengue monoinfection, indicating that these responses
may vary by population, timing of infection, and pathogen burden [29-31]. Coinfection
has also been associated with marked hematological abnormalities, particularly severe
thrombocytopenia and anemia, as well as higher frequencies of severe disease, bleeding
manifestations, hepatomegaly, and jaundice [1,4,11,29,32-34]. Recent evidence further
suggests that coinfection may generate a synergistic immunopathogenic state in which am-
plified cytokine responses, complement overactivation, and platelet dysfunction contribute
to greater vascular instability and plasma leakage [29,35,36]. Although direct evidence
of endothelial dysfunction in human coinfected patients remains limited, experimental
data support the biological plausibility of amplified vascular injury, showing that DENV
infection can upregulate endothelial adhesion molecules such as ICAM-1 and potentially
enhance cytoadherence of Plasmodium-infected erythrocytes [37]. Thus, the plasma leakage,
thrombocytopenia, hemodynamic compromise, and fatal outcomes observed in our series
may reflect the combined effects of cytokine dysregulation, endothelial injury, complement
activation, and platelet dysfunction [29,36]. However, cytokines, endothelial activation
markers, and vascular permeability mediators were not measured in our study; therefore,
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these mechanisms should be interpreted as plausible explanations supported by previous
literature rather than as direct findings from our cohort.

An additional and clinically important challenge in severe dengue—malaria coinfection
is fluid management, since both diseases may require opposing hemodynamic strategies [38,
39]. In severe dengue, the critical phase is characterized by marked plasma leakage due
to increased vascular permeability, which requires prompt but carefully titrated fluid
resuscitation to restore intravascular volume and prevent shock [38,40,41]. In contrast,
severe malaria is primarily driven by microcirculatory obstruction and tissue hypoxia rather
than true hypovolemia, and therefore a more restrictive fluid strategy is recommended to
reduce the risk of pulmonary edema and excess mortality [39,42]. In coinfected patients,
this creates a therapeutic dilemma: insufficient fluid replacement may worsen shock and
organ hypoperfusion, whereas excessive fluid administration may precipitate pulmonary
edema and respiratory deterioration [39]. Therefore, dengue-malaria coinfection requires
individualized assessment of volume status, close monitoring of perfusion and hematocrit,
careful evaluation of pulmonary status, and frequent reassessment as the clinical picture
evolves to balance the competing risks of vascular collapse and fluid overload.

Mortality findings also warrant attention. Six of the ten fatal cases occurred in patients
with dengue-malaria coinfection, and most deaths originated in Cérdoba. Common
manifestations among fatal cases included fever, retro-orbital pain, fatigue, and severe
plasma leakage. Additional findings, such as thrombocytopenia, mucosal bleeding, edema,
hemodynamic compromise, gastrointestinal bleeding, and organ failure, were documented
in several patients. Although the study design does not allow causal inference about
mortality risk, these findings underscore the clinical complexity of severe dengue and
dengue-malaria coinfection in a referral setting and support the need for timely diagnosis
and close monitoring in patients with signs of deterioration.

The apparent concentration of fatal outcomes among coinfected patients should be
interpreted cautiously. In our series, six of the ten deaths occurred in patients with dengue-
malaria coinfection; however, the study design and sample size do not allow estimation of
excess mortality risk attributable to coinfection. Previous evidence from the Peruvian Ama-
zon found that Plasmodium /DENV coinfection was not associated with worse disease than
monoinfection and resembled DENV monoinfection in symptom frequency and immune
marker profile. Differences between studies may reflect variation in study design, popula-
tion characteristics, infecting Plasmodium species, diagnostic methods, disease severity at
presentation, and referral patterns [31].

This study should be interpreted as a descriptive, hospital-based case series rather
than an inferential epidemiological study. Its purpose was to characterize clinically complex
presentations of dengue with warning signs, severe dengue, and dengue-malaria coinfec-
tion treated at a regional referral hospital, not to estimate population-level associations or
causal effects. Comparisons between clinical groups were exploratory, and p-values should
be interpreted cautiously given the limited sample size and the low frequency of some
outcomes. Therefore, the observed patterns should be considered hypothesis-generating
and require confirmation in larger, prospective, multicenter studies with standardized
diagnostic and laboratory protocols.

This study has limitations inherent to its retrospective design, small sample size, and
reliance on routine clinical records and institutional surveillance data. These factors may
have led to incomplete documentation, referral bias, and possible diagnostic misclassifica-
tion. The use of a curated institutional surveillance database limited reconstruction of the
full inclusion and exclusion flow before the database was delivered to the investigators.
Dengue diagnosis was based on routine serological testing for dengue antibodies, while
individual IgM/IgG patterns were not consistently available, and NS1 antigen testing or
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RT-PCR were not part of routine diagnostic procedures. Malaria diagnosis and species iden-
tification relied on routine thick-smear microscopy, which is operator-dependent and less
sensitive than PCR for detecting low-density infections. Under field conditions, its detection
threshold is approximately 50-100 parasites/uL; therefore, submicroscopic infections may
have been missed, potentially misclassifying some dengue-only cases and underestimating
the true frequency of dengue-malaria coinfection [43,44]. Moreover, species identification
and parasitemia quantification were not consistently documented and may be less reliable
at low parasite densities [45], limiting our ability to assess their association with clinical
severity and mortality. In addition, some clinical and laboratory parameters that could have
helped characterize coinfection more comprehensively, including splenomegaly, jaundice,
blood chemistry parameters, hemoglobin, and inflammatory markers, were not consis-
tently available for all patients. Despite these limitations, this case series provides local
clinical evidence on severe dengue and dengue—malaria coinfection in a referral hospital
in an endemic region and highlights the importance of early diagnostic suspicion, careful
monitoring, and malaria testing in patients with suspected dengue who originate from
malaria-endemic municipalities or show atypical deterioration.

5. Conclusions

This case series shows that severe dengue and dengue—-malaria coinfection present
as clinically complex conditions in a referral hospital serving populations from dengue-
and malaria-endemic territories in northern Colombia. Severe dengue was characterized
by findings consistent with plasma leakage and hemodynamic compromise, whereas
dengue-malaria coinfection accounted for a substantial proportion of fatal cases and was
predominantly associated with Plasmodium falciparum. These findings underscore the
importance of ongoing clinical and epidemiological surveillance in endemic regions where
both diseases coexist, as well as the need for early recognition of severity signs, timely
malaria testing, and appropriate management in referral settings.
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