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Retrospective analysis of risk factors for dengue mortality
in a hospitalized patient database

Modeling the relative impact of comorbidities on
dengue patient outcome using risk factors 
Measure of patient outcome (cases): ICU,

death and duration of stay

Example of Modeling6:

● Empirical risk scores

determined and patient

outcomes compared

● Risk scores are relative to reference cases= dengue, 9-45 year old, 2008, no

comorbidities

●  Measure of risk of death: Log odds ratio

Tools

●  Cox survival for Duration and Logistic regressions for Death and ICU admission

after controlling by potential confounders (as age, year of inclusion).

MATERIALS & METHODS
● Dengue represents an unmet medical

and public health issue with more than

half the worlds population at risk1

● Dengue patients with comorbidities may

be at higher risk of death, but there are

few large scale studies2

● Data mining of hospital databases

provides insights on the impact of

diseases on the healthcare

infrastructure3-4 and contributes to

document the disease burden on public

health

● Predictive factors for dengue mortality in

high risk populations could aid in

determining those that would benefit

most from dengue preventative

measures

BACKGROUND 

● In Mexico, severe hospitalized dengue occurred at any age but the
majority of cases were in pre-adolescents and adults.

● At any age, risk of dying from hospitalized dengue was even higher with
common comorbidities such as pulmonary disease, renal disease,
diabetes, ischaemic heart disease, obesity and HIV

● CFR and hospital duration incrementally increased in dengue patients
with more comorbidities

● Comorbidities, younger and older age, severe dengue are independent
and cumulative risk factors for longer hospital duration, increased
intensive care admission and in-hospital death

● Ensuring access to dengue preventative measures in individuals 9
years and above including those with comorbidities could help these
countries achieve the WHO objective of 50% reduction in mortality and
25% reduction in morbidity due to dengue by 2020

C O N C L U S I O N S
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Comorbidities with increased prevalence in hospitalized dengue patients by age
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Comorbidity 
database

Derived indicators:
Comorbidity group flags 

(International Classification 
of Disease  ICD10)

Mexico SAEH3 
database

19.2M episodes
2008 to 2014

3370 departments

817 hospitals

68K dengue cases
(ICD classification)

Enhanced data 
mining database 

for dengue
Patient characteristics

Medical diagnoses
Department characteristics

Episode outcomes
Multivariate statistics

Independent risk scores

Case fatality rates (CFR), 
Relative mortality risk (RMR)

Data mining
Comorbidity prevalence

Duration   Mortality
ICU (Intensive Care Unit)           

Ariana® Pharma Real World Evidence platform
KEM® data mining5; custom SAEH3 data loader; 
R statistical packages6 ; KNIME7 analytic workflow 
automation, geo-mapping, reporting; 
MySQL database
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Severe hospitalized dengue affects all ages but majority of cases occur in preadolescents and
adults (9 + yo)
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All ages Age 0 to 8

CFR 0.13%
52627 cases

CFR 0.17%
RMR 1.7x (ns)

5424 cases

Age 9 to 45

CFR 0.10%
40039 cases

Age 46 to 60

CFR 0.18%
RMR 1.8x (ns)

4887 cases

Age 61+

CFR 0.44%
RMR 4.4x (ns)

2277 cases

RMR relative to Age 9-45: ns not significant; *** p < 0.001

Risk of Death from hospitalized dengue is higher in children and
older adults 61+

Mortality Rates Modeling

RISK SCORES6 Duration ICU Death

COMORBIDITIES

Pulmonary disease 23 38 38
Ischaemic heart disease (IHD) 43 -195 51
Renal disease/failure 25 20 35
Diabetes 5 -1 8
Hypertension -7 18 -7
Dyslipidaemia -193 -201 -169

DENGUE SEVERITY

Dengue 0 0 0
Severe dengue (DHF) 14 14 18

AGE

0 to 8 6 1 7
9 to 45 0 0 0
46 to 60 6 -9 7
61+ 16 -12 20

Age, dengue severity, comorbidities are independent and cumulative
risk factors for longer hospital duration, ICU admission and death

Prevalence of Risk factors

● Over 1/3 cases were severe dengue (DHF)

● Pulmonary disease, infectious diseases, renal disease/failure,

diabetes (ischaemic heart disease 46+ yo)

● Risk of death from severe dengue was ~2 fold higher than death
from diabetes

● Duration of hospital stay, ICU admission and death are strongly
correlated
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Risk of hospitalized dengue death is higher in the presence of
common comorbidities at any age

Age (yo) Comorbidity CFR (%) RMR 95% CI P value

Renal disease/failure 4 26 3-199 <0.05
0-8 Pulmonary disease 3 16 5-50 <0.001

Infectious disease 2 15 6-39 <0.001
HIV 6 63 27-146 <0.001

Pulmonary disease 5 54 30-98 <0.001

Renal disease/failure 5 53 29-98 <0.001

9-45 Obesity 3 27 7-111 <0.01

Infectious disease 2 23 14-39 <0.001

Diabetes 0.9 9 3-24 <0.01

Pulmonary disease 8 43 15-125 <0.001
Renal disease/failure 4 19 5-70 <0.001

46-60
Infectious disease 1 7 1-31 <0.05
Diabetes 0.6 4 1-11 <0.05
Ischaemic heart disease 11 24 6-102 <0.001

Pulmonary disease 8 19 8-47 <0.001

Renal disease/failure 7 16 6-42 <0.001
61+

Infectious disease 4 8 3-25 <0.01

Diabetes 3 7 3-15 <0.001

Hypertension 2 4 1-10 <0.05
CFR=Case fatality rate
RMR= Relative Mortality Ratio (comorbidities compared to dengue alone)

Comorbidities increase hospitalized Dengue mortality at any age

● Increased urinary disorder, infectious diseases, obesity, diabetes, pulmonary disease, HIV,

hypertension in 9-45 yo

● RMR 4.4 (60+ yo) compared to younger patients (9-45 yo)

● 17 times higher in 9-45 year-olds

DENGUE CASES DURATION (DAYS)

Diagnosis codes Cases (%) Cases Deaths CFR (%) Mean St. dev.

1 (Principal only) 77 52627 68 0.1 3.0 2.4

2 17 11362 77 0.7 3.4 2.6

3 5 3121 49 1.6 4.0 3.5

4 1 815 50 6.1 4.8 4.8

5 0.3 180 13 7.2 5.2 5

6 0.1 79 9 11.4 8.3 10

7 0 10 1 10 16.9 28.2

All dengue cases 100 68194 267 0.39 3.2 2.6

CFR and hospital duration incrementally increased in dengue patients
with more comorbidities

● CFR increased from 0.1 % to 10%, and hospital duration increased

from 3 to 16.9 days with an increase in the number of secondary

diagnosis in dengue patients.


