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Abstract

Introduction: Dengue continues to strain health systems in Latin America because of its interannual
variability and the healthcare demands generated by its complications. This requires monitoring not
only the disease burden but also outcomes sensitive to management performance. This analysis com-
pared the impact and complications of dengue in 20242025 across four Latin American subregions,
as defined by the Pan American Health Organization (PAHO), through epidemiological week 52.

Methods: We used a quantitative, observational, ecological approach, collecting data annually from
pooled PLISA/ARBO data. The dataset includes a census of the four subregions from which we re-
trieved the data. We cleaned indicators using a spreadsheet extraction matrix to calculate the propor-
tion of severe dengue and case fatality rates (deaths/cases X 100), as well as hazard ratios with 95%
confidence intervals (CI).

Results: Across the group of countries, the regional composite case fatality rate decreased compared
with the 2024 estimates (RR 0.78; 95% CI 0.75-0.82), as did severe dengue (RR 0.90; 95% CI 0.88—
0.92), despite continued subregional heterogeneity. Both case fatality rate and severity were higher in
the Andean subregion (RR 1.24; 95% CI 1.07-1.44) and the Andean subregion (RR 1.40; 95% CI
1.33-1.47), respectively.

Conclusions: The subregional assessment of severity and case fatality rate provides operational sig-
nals to improve management, optimize resource availability, adapt triage and referral pathways, and
maintain a robust response.

Keywords: Dengue; Severe dengue; Case fatality rate; Epidemiological surveillance; Health
management.
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Introduction

Dengue, an arboviral disease transmitted by mosquitoes of the genus Aedes, has expanded
and continues to maintain a fluctuating burden that tests the regional health response in Latin
America, especially during seasonal periods of high transmission [1]. In epidemiological weeks
1 and 52 of 2024, suspected dengue cases increased markedly compared with 2023 and the
average of the previous five years, with regional reports of severe dengue, deaths, and case
fatality rates [2]. This magnitude is considered a global milestone and directly affects health
service planning [3].

Alongside the healthcare component, an effective response requires sustained
prevention through community education, control of the causative agent, eradication of
breeding sites, and environmental measures related to water and sanitation. Household
interventions and combined strategies have proven highly effective in reducing entomological
and epidemiological indicators, providing an operational basis for easing pressure on services
[4, 51

Complications become a critical issue: severe dengue can progress to critical situations,
such as shock, severe hemorrhage, or organ damage, increasing the need for medical
observation, hospitalization, and advanced life support [1]. The World Health Organization
(WHO) notes that many deaths are preventable through early identification and appropriate
care; therefore, both mortality rates and case fatality rates also serve as indicators of the
performance and continuity of healthcare [1]. For this reason, regional alerts suggest
strengthening early diagnosis and timely case management to prevent severe illness and
reduce mortality [2, 6].

Complications associated with progression to severe dengue and the risk of death are
not uniform; they vary according to age and comorbidities, reinforcing the need to implement
triage and clinical risk stratification. Furthermore, behaviors such as delayed consultation and
self-management of symptoms can influence preventable outcomes and should be considered
in the comprehensive management approach [6-8].

Dengue management in public health comprises an integrated set of functions that the
system must maintain to prevent, detect, and respond in a timely manner. These include
epidemiological surveillance and notification, diagnostic confirmation, triage and risk
stratification, referral and counter-referral, hospital capacity, continuity of care, and
operational preparedness for epidemic peaks [g]. This approach aligns with contemporary
health resilience frameworks, which emphasize the capacity to absorb shocks and adapt
without deteriorating performance [g]. In this context, the proportion of severe dengue cases
and the case fatality rate serve as sensitive indicators of management performance, as they
relate to early risk identification and care organization in high-demand scenarios [10, 11].
Therefore, it is relevant to examine subregional variations in complications in Latin America
to guide outcome-based management decisions [12].

Comparing 2024 and 2025 allows a short-term estimate of whether changes in
transmission are reflected in variations in severity and lethality, key dimensions for prioritizing
resources and adjusting the response [13]. The Pan American Health Organization (PAHO)
indicates that, up to epidemiological week 53 of 2025, the region registered a decrease
compared to the equivalent period in 2024 and that there are differences between subregions,
which facilitates comparisons between the Central American Isthmus and Mexico, the Andean
subregion, the Southern Cone, and the Latin Caribbean [2]. In both years, the weekly cutoff is
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used to control for closure biases and to consider changes in regional management reports
[14].

Although standardized indicators are used, management decisions are shaped by
limitations in surveillance parameters, such as diagnostic heterogeneity, underreporting, and
variability in serotype circulation, which could distort severity comparisons. Genomic
surveillance of travelers in the Caribbean has identified unreported outbreaks and serotype
changes; these detection gaps influence risk estimation and planning [15]. Another review
addressed the projected global resurgence of dengue by 2024 and highlighted the urgent need
to improve surveillance and anticipate the likely strain on health services [16].

Therefore, this study aims to analyze indicators of severe dengue, deaths, and CFR in
Latin American subregions using consolidated PLISA statistics and regional closure reports
by epidemiological week.

Materials and methods

Studio design
This study analyzes a public database of dengue statistics from the Pan American Health
Organization through its Health Information Platform for the Americas (PLISA ARBO).

Scenery

This study was conducted at the Faculty of Medical Sciences, Technical University of
Machala. The study was carried out from March 14, 2026, to March 30, 2026. This analysis
covers epidemiological weeks 1 to 52 in 2024 and 202§.

Participants

Cases of patients with severe dengue from four regions are analyzed:
1. Central American Isthmus and Mexico
2. Andean subregion.
3. Southern Cone and the Latin Caribbean.

Variables

The variables analyzed included the cumulative total of cases reported in PLISA, severe
dengue cases, deaths, and the proportion of severe dengue cases. We also calculated the case
fatality rate (CFR) by dividing the total number of deaths by the number of reported cases and
multiplying the result by 100.

Data sources

The data source was retrospective. The data extraction tool used a spreadsheet matrix to
capture the subregion, year, epidemiological cutoff week, and values for each indicator, and
to verify duplicates, missing values, and arithmetic consistency—for example, that severe
dengue cases and deaths did not exceed total cases. We included records for the four
identified subregions in both years, using the same cutoff week and with the same availability
of key indicators; we excluded non-Latin American subregions and any records that were not
comparable due to the cutoff week or to inconsistencies that could not be verified in the
source.
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Study size

The sample was probabilistic. For a study population of 21,878 dengue patients, Epi Info (CDC,
Atlanta, USA, 2023) was used; the expected frequency was 0.1687%, the confidence limit was
5%, and the confidence level was 99.99%.

Quantitative variables
The results are presented as frequencies and percentages. The collected variables were not
converted into categorical variables.

Statistical analysis

The analysis was performed using IBM SPSS Statistics version 23, employing descriptive
statistics by subregion and year. We calculated the case fatality rate (CFR) and the proportion
of severe dengue cases, along with year-on-year comparisons between 2024 and 2025. The
process included calculating absolute differences and percentage changes compared with the
previous year. The results were presented in comparative tables and simple graphs by
subregion to facilitate visualization and ensure traceability of the downloaded file, along with
the matrix and the operations performed, thus guaranteeing the replicability of the study.

To ensure replicability, we calculated 95% confidence intervals (95% Cls) for the CFR and the
severe dengue rate using Wilson's method for proportions. We calculated hazard ratios (RRs)
as the ratio of proportions in 2025 to 2024, and estimated their 95% Cls using a logarithmic
approximation based on unrounded proportions.

Results

Participants

Table 1 _presents dengue records by subregion: cases, severe cases, deaths, proportion of
severe cases, and calculated case fatality rate. There were 1,687 dengue cases per million
inhabitants.

Table 1. Cumulative burden of dengue by subregion in Latin America, SE 52 cut-off, 2024.

Subregion Total Severe Cases per million  Deaths Calculated
cases dengue inhabitants CFR (%)
Latin Caribbean 17,373 353 20,319 43 0.25
Andean subregion 712,790 4,252 5,965 594 0.08
Southern Cone 11,144,657 10,176 013 6,860 0.06
Central American 1,004,852 7,097 895 594 0.08
Isthmus and Mexico
Total 4 LATAM 12,969,672 21,878 1,687 8,392 0.06
subregions

Source: Pan American Health Organization (PAHO), PLISA/ARBO, Dengue and Severe Dengue
cases and deaths (downloaded March 14, 2026; cumulative data from epidemiological week 1
to week §2). Proportion of severe dengue = (severe dengue/total) x 100. Calculated CFR =
deaths/total x 100. Cumulative data up to week 52.

Compared to 2024, Table 1 shows that the Southern Cone led the regional burden with
11,144,657 cases (85.93% of the total, 81.74% of deaths), and accounted for 46.51% of severe
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cases. However, its share was small, with 0.09% of severe dengue cases and a case fatality rate
(CFR) of 0.06%. More importantly, the Latin Caribbean also contributed 17,373 cases, with the
highest incidence of severe dengue complications, representing 2.03% of all cases, a case
fatality rate of 0.25%, and 1.61% of severe cases. In the Central American Isthmus and Mexico,
and in the Andean subregion, the proportion of severe dengue was 0.65% and 0.60%,
respectively, with a case fatality rate (CFR) of 0.08% in both cases. Overall, relative severity
and mortality did not increase with case volume at the same cutoff point.

Table 2. Severity and mortality from dengue by subregion in Latin America, SE 52 cut-off, 2025.

Subregion Total Severe Severe Deaths Calculated
cases dengue proportion (%) CFR (%)

Andean subregion 240.198 2004 0.83 248 0.10
Central American

Isthmus and Mexico 251,057 1135 045 129 005

Latin Caribbean 36.022 018 2.55 21 0.06

Southern Cone 3,886,936 2,042 0.07 1,835 0.05

Total 4 LATAM
4,414,213 6,699 0.15 2.233 0.05

subregions
Source: PAHO/WHO, PLISA/ARBO (Dengue and Severe Dengue cases and deaths ). Down-
load: 14-03-2026. Cumulative cutoff: EW 1-EW 352 (2023). Proportion of severe dengue = (severe
dengue/total) x 100. Calculated CFR = deaths/total x 100. Cumulative cutoff up to EW 32.

In 2025, the Southern Cone again accounted for the majority of cases, with 3,886,936,
representing 88.06% of the total and 82.18% of deaths; its proportion of severe dengue was
0.07%, and the calculated case fatality rate was 0.05% (Table 2). The Andean subregion
recorded the highest case fatality rate for the year, at 0.10%, and a severe dengue rate of 0.83%.
The Latin Caribbean maintained the highest proportion of severe dengue cases, at 2.55%, and
a case fatality rate of 0.06%. In the Central American Isthmus and Mexico, the proportion of
severe dengue cases was 0.45%, and the case fatality rate was 0.05%. Overall, relative
outcomes followed distinct subregional patterns despite the reduction in the regional volume.

Table 3. Year -on-year change 2025 vs. 2024 in dengue, severe dengue, and mortality indicators
by subregion in Latin America, accumulated up to epidemiological week 52.

A
A Severe A A A Severe
A Total Severe ACFR
ota A (%) dengue  Deaths  Deaths proportion ¢
(n) dengue o (pp)
) (%) (n) (%) (pp)
-472.592 -66.30 -2.248 -52.87 -346 -58.25 0.23 0.02
-843.795 -77.07 -5.062 -84.01 -766 -85.59 -0.20 -0.03
18,649 107.34 565 160.06 -22 -51.16 0.52 -0.19
7,257,721 -05.12 -7.534 -74.04 -5.025 -73.25 -0.02 -0.01
-8,555.459 -65.97  -15179 -69.38 -6.159 -73-39 -0.02 -0.01

Source: PAHO/PAHO, PLISA/ARBO (Dengue and Severe Dengue cases and deaths ). Down-
load: 14-03-2026. Cumulative cutoff: EW 1-EW 52 (2025). A = 2025 — 2024. A % = ((2025 - 2024)/
2024) x 100. pp = percentage points.

From 2024 to 2025, Table 3 shows that regional cases decreased by 65.97% and deaths by
73-39%; the proportion of severe dengue decreased by 0.02 percentage points, and the case
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fatality rate by o.01 percentage points. The Southern Cone recorded the largest absolute
reduction in volume. The most significant relative decreases in severe dengue and deaths were
observed in Central America and Mexico, accompanied by reductions in severity and case
fatality rate. The Latin Caribbean followed a different trajectory, with increases in cases and
severe dengue, and a 0.52 percentage point increase in the proportion of severe cases, while
deaths and case fatality rate decreased. The Andean subregion reduced cases and deaths, but
increased the proportion of severe cases by 0.23 percentage points and the case fatality rate
by 0.02 percentage points.

Table 4. Hazard ratio and 95% confidence interval for case fatality rate and proportion of
severe dengue by subregion of Latin America, in 2025 versus 2024, cumulative up to
epidemiological week 52.

it CFR2024  CFR 2025 RR CFR % serious % serious RR % severe
% % (2025/2024) 2024 2025 (2025/2024)
0.08 o o o
Andafn (95% CI: (C)::OO(%S;’ 1.24 (95% Cl: OC?Oo(igf) OC?SO(%?:) 1.40 (95% CI:
subregion 0.08- o) 1.07-1.44) 0.61) 0.87) 1.33-1.47)
0.09)
Central 0.08 0.05
American (05%Cl:  (0s%Cl:  0.63(g5% Cl; 005 05%  0:45005% 0 oi o,
Isthmus and 0.08- 0.04- 0.52-0.76) Clo.bg-  Clo43- 0.66-0.74)
. 0.606) 0.48)
Mexico 0.09) 0.00)
0.25 (95% 0;06 . 2.03(95%  2.55(95% Y
Latin Caribbean ~ Cl: 0.18—- (95% Cl: 0.24 (95% Cl: Cl:1.83- Cl:2.39- 1.25 (95% Cl:
- 0.04— 0.14—0.40) 295 ) 1.11-1.42)
0.09)
0(')06 01;05 Y 0.09 (95%  0.07 (95% .
Southern Cone (05% Cl: - (o5% Cl: 0.7 (95% Cl: Cl:0.09-  Cl:o.07- 074 (95% Cl:
0.06— 0.05— 0.73-0.81) 0.00) 0.07) 0.71-0.78)
0.00) 0.05)
0-06 005 0.17 (95%  0.15(95%
Total 4 LATAM  (95% CI: (95% CIl:  0.78 (95% CI: Cl: 017 Cl 015 0.90 (95% CI:
subregions 0.06- 0.05— 0.75-0.82) o) 0.16) 0.88-0.92)
0.07) 0.05)

Source: PAHO/PAHO, PLISA/ARBO (Dengue and Severe Dengue cases and deaths ). Down-
load: 14-03-2026. Cumulative cutoff: EW 1-EW 52 (2025). RR = risk ratio (2025/2024). RR and
95% CI were calculated using unrounded proportions; percentages are presented with two
decimal places.

Table 4 summarizes year-over-year changes, presenting hazard ratios and confidence
intervals that show overall declines and divergent subregional trajectories. Across all four
subregions, the case fatality rate decreased in 2025 compared with 2024 (RR = 0.78; 95% CI:
0.75-0.82), and the proportion of severe dengue cases also decreased (RR = 0.90; 95% CI: 0.88—
0.92). The Andean subregion was the only exception, with increases in the case fatality rate
(RR =1.24; 95% CI: 1.07-1.44) and in the proportion of severe dengue cases (RR =1.40; 95% CI:
1.33-1.47). The Central American isthmus and Mexico reduced both the case fatality rate (RR
=0.63; 95% ClI: 0.52-0.76) and the proportion of severe dengue cases (RR = 0.70; 95% CI: 0.66—
0.74). The Latin Caribbean increased the proportion of severe cases (RR = 1.25; 95% CI: 1.11—
1.42) and showed a marked decrease in the case fatality rate (RR = 0.24; 95% CI: 0.14-0.40). The
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Southern Cone showed consistent reductions in the case fatality rate (RR = 0.77; 95% CI: 0.73—
0.81) and in the proportion of severe cases (RR = 0.74; 95% CI: 0.71-0.78).

Discussion

Based on cumulative data up to epidemiological week 52, the comparison between 2024 and
2025 shows an overall reduction in complicated outcomes, although this does not imply a
homogenization of relative risk among subregions. In the general regional context, case
fatality rate decreased in 2025 (RR 0.78; 95% CI: 0.75-0.82), accompanied by a reduction in the
proportion of severe dengue cases (RR 0.90; 95% CI: 0.88-0.92). However, the Andean
subregion showed a divergent trend, exhibiting a relative increase in its case fatality rate (RR
1.24; 95% Cl: 1.07-1.44). This pattern not only has descriptive value but also aligns with previous
studies that have characterized dengue as a condition that can challenge both surveillance
systems and clinical responses during epidemic periods, especially when relying solely on
cases is insufficient to guide necessary interventions [12, 16, 17].

At the management level, analyzing complication outcomes offers more
opportunities to identify areas for optimization by shifting the focus to performance. This
allows for more precise characterization and a targeted response in each subregion to an
increase in severity or mortality [1. 3].

From a severity standpoint, the proportion of severe dengue cases becomes an
important working metric: it offers a pragmatic operational indicator that anticipates triage
requirements, adequate monitoring, timely referral, and overall hospital capacity, without
needing causal conclusions about a specific risk status. Formal comparisons revealed a
relative increase in the Andean subregion (RR 1.40; 95% CI 1.33-1.47) and a reduction in the
Central American Isthmus and Mexico (RR 0.70; 95% Cl 0.66-0.74). This divergence is
consistent with changes in viral circulation and variability in surveillance and confirmation
systems, factors that shape comparative interpretations of severity across territories [6, 15].

Management must avoid interpreting this finding solely as heterogeneity; instead, it
must establish subregional alert thresholds. These will be defined by considering the
proportion of severe cases and the relative risk, and by implementing actions such as
optimizing triage, temporarily increasing observation spaces, prioritizing referrals, and
reorganizing patient flows to cope with ongoing increases [18]. Thus, management is
characterized by its capacity to anticipate and respond appropriately to situations of
healthcare pressure.

In terms of mortality, the CFR can be considered a performance indicator consistent
with an ecological design and a measure that integrates timeliness of care, continuity of care,
and problem-solving capacity during periods of increased demand, without implying
causality. The coexistence of an overall improvement with relative increases in a subregion
suggests that the regional reduction does not necessarily imply homogeneous performance
and that response gaps persist between territories. Hospital data from Latin America
demonstrate that people with comorbidities and severe forms of illness have a higher risk of
death, so variations in the CFR may accompany changes in the risk profile of patients treated
and in response capacity, particularly in scenarios of healthcare pressure [19].

PAHO/WHO recommends that organizations and services modify their practices to
ensure effective management, prevent complications, and avoid the collapse of specialized
care [1]. From a managerial perspective, this is a substantial area for improvement; therefore,
brief clinical reviews of dengue-attributable deaths should be conducted when an increase in

DOI (Hospital Alcivar): http://doi.org/10.61284/307
Actas Médicas (Ecuador) 2026,36(2): Page 186


https://actasmedicas.ec/

A3 D A creative
Actas Médicas (Ecuador) ) ©eSmmons

the case fatality rate is observed. This procedure should include verifiable feedback on
response times, adherence to clinical protocols, and coordination across networks; this
should go beyond simply analyzing the final case fatality rate.

This variability in severity and mortality among subregions can be seen, without
establishing causal relationships, as a coherent pattern indicating interactions among
biological factors, surveillance effectiveness, and operational capacity. From a biological
perspective, PAHO/WHO has warned that increased circulation of DENV-3 raises the risk of
outbreaks and can modify the epidemiological profile; therefore, changes in serotype
circulation plausibly explain the variations observed in the proportion of severe dengue cases
[6].

In parallel, differences in diagnostic confirmation and reporting timeliness affect the
comparability of severity and the CFR. Traveler-based genomic surveillance in the Caribbean
has revealed viral introductions and circulation dynamics that routine reports do not always
capture, making it necessary to incorporate data quality into management rather than treat it
as a secondary component [15]. These patterns also align with resilience approaches that
conceive of performance as the capacity to maintain critical functions under epidemic
pressure, rather than as a static attribute [g]. In managerial terms, this requires preparing
response capacity for peaks, temporarily expanding resources, and reorganizing flows
without compromising outcomes.

From a health management perspective, the findings support structuring a response
around subregional indicators and traceable decisions, with an emphasis on continuity of care
and operational preparedness for epidemic peaks. First, it is important to institutionalize a
regularly updated monitoring dashboard that includes the proportion of severe dengue cases,
incidence rate, deaths, and risk factors, with explicit thresholds that trigger clinical escalation
in the event of sustained increases [13].

Second, strengthening triage, observation areas, and referral routes must remain
aligned with regional clinical guidelines, standardizing criteria for identifying warning signs
and prioritizing care in high-demand scenarios [18].

Although regional clinical guidelines exist to standardize diagnosis and treatment,
their application is not uniform across all territories. Supply availability, care network
organization, human resource sufficiency, and access barriers create operational differences
that ultimately shape actual management. Even when guidelines recognize obstacles and
facilitators, the response depends on the system’s ability to maintain continuity of essential
services and meet demand in a timely manner. In scenarios of institutional fragility and
violence, such as those described in Haiti, interruptions in care and logistical limitations
compromise both surveillance and timeliness of care [11, 20].

Preparedness for epidemic peaks also requires capacity planning, continuity of care,
and guaranteed critical supplies, consistent with system resilience approaches that emphasize
adaptive capacity under stress [g]. Finally, as with the difference in case fatality rate according
to severity, such discrepancies could justify strengthening the quality of the surveillance
system and conducting brief clinical reviews of dengue deaths to ensure system improvement
and accountability, in line with recommendations to strengthen the response and with
evidence of a higher risk of mortality when comorbidities are present [13, 19, 21]. Taken
together, these actions transform the observed heterogeneity into a roadmap of possibilities
for operational improvement.
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This analysis offers significant methodological advantages for comparative management
evaluation. Incorporating an official, verifiable source such as PAHO's PLISA promotes
replicability and comparability across regions through standardized aggregate indicators [1,
4]. Furthermore, establishing a uniform cumulative cutoff point through epidemiological week
52 in both years reduces biases that could arise from different sampling intervals in each
period analyzed, facilitating interannual analysis.

Furthermore, the subregional analysis prevents heterogeneity from being absorbed
into regional averages and prioritizes complication outcomes with operational value for
management. Finally, the incorporation of risk ratios and confidence intervals provides a
formal quantification of the magnitude and precision of the findings, which is useful for
supporting decisions based on relevant changes and not just on fluctuations in volume [22].

The limitations are inherent to the ecological design and the use of aggregated data.
The findings do not allow individual attribution, nor do they control for clinical or
sociodemographic variables, and they are vulnerable to underreporting, diagnostic
heterogeneity, and retrospective report updates. Therefore, interpret the results as a
standardized comparison of subregional patterns with a common cutoff point, useful for
monitoring and prioritization, rather than as a causal explanation. Even with these limitations,
integrating severity and lethality as operational signals offers a defensible framework for
guiding improvement opportunities, strengthening operational preparedness for peaks, and
sustaining continuity of care in contexts of variable transmission [13, 22].

Conclusion

Effective dengue management in Latin America requires a comprehensive strategy that
integrates clinical preparedness, subregional analysis, and ongoing prevention. To achieve
this, health systems must strengthen data-driven surveillance, standardize triage processes,
and ensure operational capacity during transmission peaks, using complication reports as
indicators to improve patient safety. Simultaneously, this medical response must be
complemented by community-based actions such as education, sanitation, and vector
control, which significantly reduce the spread of the virus and the resulting strain on health
services.
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