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Abstract. Dengue infection is prevalent, yet data on factors associated
with prolonged hospital stays are limited. This study aimed to identify
factors related to prolonged hospital stays in adult patients admitted with
dengue infection at a tertiary hospital. We conducted an observational
retrospective cohort study utilizing secondary data from medical records
between 2020 and 2024. Clinically confirmed dengue patients were
divided into two groups based on hospital stay duration, namely <4 days
and >4 days. We compared clinical and laboratory characteristics using
appropriate statistical methods. Of the 272 patients, 48% had prolonged
hospital stays, with a mean hospital stay of 4.7 + 1.6 days. Multivariate
analysis revealed that patients with comorbidities (adjusted odds ratio
(aOR) = 2.08) had an increased likelihood of prolonged hospital stays.
Patients admitted to the hospital after 4 days of illness had a 0.27 lower
likelihood of experiencing prolonged hospital stays. Nadir platelet
counts <20x10° cells/ul, low white blood cell counts, vomiting, and low
hemoglobin level were predictors of prolonged hospital stay (aORs =
3.47, 2.74, 1.93, and 1.92, respectively). Our research indicated that
comorbidities of adult dengue patients, viz low hemoglobin, low platelet
and white blood cell counts, and vomiting, are significantly associated
with prolonged hospital stay, factors that the attending clinicians should
take into consideration.
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INTRODUCTION

Dengue is a viral disease
transmitted by mosquitoes,
resulting from infection with one
of the four antigenically different
serotypes of the dengue virus (Yang
et al, 2021). Dengue is extensively
prevalent globally in numerous
tropical and subtropical areas, thus
imposing a considerable strain on
the public health systems (Du et al,
2021; Yang et al, 2021). The range
of illnesses extends from mild,
self-limiting conditions such as
dengue fever (DF) to more severe
and acute manifestations, including
dengue hemorrhagic fever (DHF)
and dengue shock syndrome
(DSS) (WHO SEARO, 2011). The
World Health Organization (WHO)
estimates that over 40% of the
global population reside in regions
at risk of dengue transmission, and
the increase in dengue infection is

particularly pronounced in Asia,
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with around 1.8 billion individuals
at risk of the disease (WHO,
2009).
carry a non-negligible mortality

Although the overall

Adult dengue subjects

burden.
case-fatality rates have fallen
below 1% with early diagnosis and
appropriate care, adult case-fatality
rates of 5.4% have been reported
during dengue hemorrhagic fever
epidemics. Severe dengue mortality
may range from 2-5% even with
treatment, rising to as high as 20%
when management is delayed or

unavailable (Ong et al, 2007).

In Indonesia, dengue was first
identified in Surabaya and Jakarta
in 1968, emerging as a public
health issue (Setiati et al, 2006).
Since 2014, it has been present
in all provinces, and by 2019,
it had spread to 481 of the 514
regions and cities of the country.
Dengue incidence in Indonesia has

increased over the past 50 years,
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with the highest number of cases
reported in 2009 and 2016, with
incidence rate of 68 and 78 per
100,000 respectively (Harapan et al,
2019). Based on the 2023 Ministry
of Health report, the incidence rate
of dengue infection in Indonesia
is 41 per 100,000, down from 52
per 100,000 in 2022 (Ministry of
Health Republic of Indonesia, 2023).
During the COVID-19 pandemic,
dengue prevalence rose to 59.0
million cases, with a pronounced
peak of 6.3 million cases among
10-14 years of age group; however,
substantial prevalence persisted
across all adult age groups, such
that, even excluding pediatric
patients, dengue remained the
second-highest viral disease burden
after COVID-19 in the country (Li
et al, 2024).

Despite low fatality rates,
a significant number of dengue
patients are hospitalized annually,
imposing a substantial economic
burden on the health systems,
particularly in low- and middle-
income countries (LMICs) (Luh

et al, 2018). The duration of
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hospitalization, and consequently
the medical care needed, may
range from several days to weeks.
Management of adult dengue in
Indonesia and elsewhere remains
purely supportive, focused on
judicious fluid resuscitation,
dynamic monitoring of hematocrit
and platelet counts, and symptomatic
relief with paracetamol, since
no specific antiviral therapy is
currently available (Recker et
al, 2024). The extent to which
supportive care can directly impact
the immunopathology of dengue
and, therefore, influence the
clinical progression of the virus
is uncertain (Recker et al, 2024).
Dengue vaccination, not widely
included in Indonesia national
programs and largely depending
on private funding, demonstrates
strong preventive potential when
combined with rigorous vector-
control strategies (Suwantika ef al,

2020).

Extensive scientific research
has focused on identifying
immunopathologic markers

associated with or predictive of
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disease severity (Oliveira et al, 2017;
Tissera et al, 2017). On the other
hand, limited research has been
focused on the length of hospital
stay and its related factors (Recker
et al, 2024). Prolonged length of
hospital stay is one that exceeds
the expected or typical duration
for a given condition and correlates
with negative consequences for
patients and healthcare facilities,
including increased complications,
unfavorable outcomes, and
elevated care costs, which impose
a substantial economic burden
on hospitals. There is significant
interest in managing hospital
resources, especially concerning
dengue disease; consequently,
hospitals aim to minimize the length
of hospital stays (Ruangkriengsin
and Phisalprapa, 2014; Rayamajhi
et al, 2024). The length of hospital
stay is a comprehensive metric
for assessing healthcare resource
utilization, associated costs and
disease severity. Therefore,
predicting patients who need early
intervention and those who require

a moderate amount of intervention
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to prevent prolonged hospital stays

is crucial.

In this study, we analyzed
dengue hospitalization data
collected from a tertiary hospital
in Jakarta over five years to improve
our understanding of the risk
factors associated with prolonged
hospital stay. Our analysis
included demographic, clinical and
laboratory results associated with
prolonged hospital stay. These
results should provide important
health and economic implications
for tertiary hospitals in Indonesia

and other LMICs where dengue is

endemic.

MATERIALS AND METHODS

Study design and subjects

An observational retrospective
cohort study was conducted
utilizing secondary data obtained
from the medical records between
January 2020 and March 2024 of
Fatmawati General Hospital, a
tertiary care and teaching hospital
with 798 beds in Jakarta, Indonesia.

As one of eight primary referral
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centers in Jakarta, its responsibility
covers an area within a 5 km
radius containing approximately
12.4 million residents (Silalahi et
al, 2020). At Fatmawati General
Hospital, the medical records
library is complemented by an
electronic medical record system
that was piloted in 2016 and fully
integrated in 2020. We restricted
our study to all hospitalized
dengue patients aged 18 years
or older, thereby excluding all
pediatric dengue cases. To ensure
the completeness and integrity of
the collected data, we omitted any
patients with missing or incomplete
records. Anonymized medical data
were retrieved from Fatmawati
General Hospital computerized

central information system.

We included all patients aged
>18 years who met our study
criteria and for whom complete
clinical and laboratory data were
available; notably, this cohort
also encompassed individuals
who, despite lacking NS1 or IgM
confirmation, were managed

clinically as dengue cases during
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their hospitalization. Therefore,
to ensure that our study cohort
accurately reflected standard
clinical practice at our study site, we
incorporated patients who received
empirical dengue management
in the absence of NS1 or IgM/IgG
serological confirmation. Upon the
patients’ discharge, the outcome

was also documented.

Data collection

Previous studies have reported
a median hospital stay of 3-4 days
for patients with dengue infection
(Khan et al, 2008; Lye et al, 2008).
Other studies defined prolonged
hospital stay based on the median
or mean length (Mallhi et al, 2017;
Ansari et al, 2021). Consequently,
we established a cut-off length of
>4 days for prolonged hospital stay,
given that the median hospital stay
in this study was 4 days and the mean
was 5 days. Patients with a hospital
stay <4 days were compared to
those with stays >4 days to identify
possible predictors of prolonged
hospital stay. Data on patients’

demographic, socioeconomic and
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clinical sign/symptom profiles
were documented upon admission.
Clinical and laboratory findings
were recorded daily throughout
the hospital stay until discharge.
Patients” age was divided into two
groups: <45 years and 245 years,
consistent with prior research that
employed 45 years as the threshold
for dichotomizing age groups
(Guzman et al, 2002; Low et al,
2011). Education was categorized
into three groups: attended junior
high school or lower, attended
senior high school, and graduated
with a Bachelor’s degree or higher.
Insurance coverage was the national
security insurance (JKN) or others.
Severity was categorized as dengue
fever (DF) and dengue hemorrhagic
fever (DHF) according to the
WHO'’s criteria (WHO, 1997). Low
hemoglobin levels are defined as
female <11.6 g/dl and male <13.2 g/
dl. Elevated hematocrit levels are
defined as >40% in female adults,
and >46% and 42% in males <60
and >60 years of age, respectively.
Patients with unconfirmed dengue

were defined as those with negative
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NS1 or IgM test results or those not
tested.

Statistical analysis

Comparison of categorical
variables between two groups was
conducted using the x’test, provided
that at least five participants were in
a given category. An independent
Student’s t-test was performed to
compare continuous variables. A
variable with a p-value <0.25 in a
bivariate analysis was chosen for
a subsequent logistic regression
analysis to assess the association
between a prolonged hospital
stay and a potential predictor,
with a p-value <0.05 considered
statistically significant. Analysis
was performed using the STATA
15.1 SE (StataCorp LLC, College
Station, TX).

Ethical consideration

The study protocols were
approved by an ethical review
committee of Fatmawati General
Hospital (approval no. PP.08.02/D.
XXI1.18/206/2024). Due to the use

of secondary data, prior written
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informed consent was not required

for the study.
RESULTS

Adult dengue patients (n =
272), mean + SD age of 34.8 + 14.3
years, were selected according
to the procedure shown in Fig 1.
From 432 hospital-reported dengue
cases, 106 were excluded due to
unavailable medical records, age
under 18 years, or non-dengue
diagnoses, leaving 326 cases. A
further 54 with incomplete data
were excluded, resulting in 272
patients with complete clinical and
laboratory information. Among
these, diagnostic testing showed
varied NS1 and IgM results, with
184 patients never serologically
confirmed but managed clinically as
dengue. DF and DHF was diagnosed
in 31% and 69% of the patients
respectively. The vast majority
of patients (92%) were covered by
the national security insurance
(JKN). Eighty-five out of the 272
participants were confirmed to have
dengue infection by an NS1 or IgM
test (Table 1). Almost a quarter of
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patients (23.5%) had comorbidities,
with the highest frequency being
hypertension (8.8%), followed
by diabetes mellitus (7.4%) and
then kidney disease (2.6%). Fever
was the most common symptom
(87%), followed by nausea (85%).
Low hemoglobin levels and WBC
counts were present in 38 and 77%
respectively, of the subjects, while
54% had high hematocrit. One
hundred and thirty-one patients
(48%) experienced prolonged
hospital stay (>4 days) (Table 1).

Toidentify factorsindependently
associated with prolonged hospital
stay, those with a p-value <0.25
in a bivariate analysis using
x* or Student’s t-test (Table 1)
were subjected to a multivariate
analysis. Out of 27 variables,
11 had p-values <0.25 (Table 1).
At admission, we collected data
on subjects’ demographics, and
during hospitalization we recorded
clinical and laboratory findings
from the enrolled patients. We paid
particular attention to laboratory
measurements outside the upper

or lower normal limits established
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Data based on hospital
report. n = 432

Exclusion:

¢ MNedical records were not
found. n= 76
Children. n =11
The diagnoses were not
dengue infection. n =19

All data extracted. n =
326

Exclusion:
_____________ »| Incomplete data
available. n = 34

Y

Data with complete data.

n=272
NS1 TgM
Positive. n = 32 Positive. n = 161
Negative. n = 68 Negative. n =25
Never tested. n = 172 Never tested. n = 86

Positive NS1. n =68
Positive [gM. n =25
¢ Positive NSI and

v

IsM.n=13
e Never confirmed. n =
154

Fig 1 - Flow chart of sample selection

IgG: immunoglobulin G; IgM: immunoglobulin M; NS1: nonstructural

protein 1
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Table 1

Comparison of characteristics of patients according to presence or absence
of prolonged stay, Fatmawati General Hospital, Jakarta, Indonesia, January
2020 - March 2024

Variable Frequency, 1 (%) p-value'

LOS <4 days LOS >4 days

Age group 0.544
<45 years (N = 201) 102 (51) 99 (49)
>45 years (N =71) 39 (55) 32 (45)

Sex 0.042
Female (N = 128) 58 (45) 70 (55)
Male (N = 144) 83 (58) 61 (42)

Education level 0.407
Junior high school or below (N 22 (55) 18 (45)
= 40)
Senior high school (N =136) 65 (48) 71 (52)
Bachelor’s degree or above (N = 54 (56) 42 (44)
96)

Working status 0.986
Working (N = 147) 76 (52) 71 (48)
Student (N = 53) 28 (53) 25 (47)
Not working (N = 72) 37 (51) 35 (49)

Insurance coverage 0.391
National insurance (N = 251) 132 (53) 119 (47)
Others (N = 21) 9 (43) 12 (57)

Definitive diagnosis 0.006
Not confirmed* (N = 184) 106 (58) 78 (42)
Confirmed (N = 88) 35 (40) 53 (60)
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Table 1 (cont)

Variable Frequency, 1 (%) p-value'
LOS <4 days LOS >4 days

Severity 0.288
DF (N = 85) 40 (47) 45 (53)
DHF (N = 187) 101 (54) 86 (46)

With comorbidity 0.077
No (N = 208) 114 (55) 94 (45)
Yes (N = 64) 27 (42) 37 (58)

Days of illness before admission <0.001
<4 days (N = 180) 76 (42) 104 (58)
>4 days (N =92) 65 (71) 27 (29)

Fever 0.003
No (N = 36) 27 (75) 9 (25)
Yes (N = 236) 114 (48) 122 (52)

Headache 0.025
No (N =108) 65 (60) 43 (40)
Yes (N = 164) 76 (46) 88 (54)

Retro orbital pain 0.943
No (N = 253) 131 (52) 122 (48)
Yes (N = 19) 10 (53) 9 (47)

Myalgia 0.757
No (N =179) 94 (52) 85 (48)
Yes (N = 93) 47 (50) 46 (50)

Arthralgia 0.290
No (N = 215) 115 (53) 100 (47)
Yes (N =57) 26 (46) 31 (54)
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Table 1 (cont)

Variable Frequency, 1 (%) p-value'
LOS <4 days LOS >4 days
Rash 0.549
No (N = 224) 118 (53) 106 (47)
Yes (N = 48) 23 (48) 25 (52)
Nausea 0.800
No (N =41) 22 (54) 19 (46)
Yes (N = 231) 119 (51) 112 (49)
Vomiting 0.004
No (N = 145) 87 (60) 58 (40)
Yes (N =127) 54 (43) 73 (57)
Bleeding 0.209
No (N = 228) 122 (53.5) 106 (46.5)
Yes (N = 44) 19 (43.2) 25 (56.8)
Coinfection 0.686
Absent (N = 253) 132 (52) 121 (48)
Suspected/confirmed (N = 19) 9 (47) 10 (53)
Hemoglobin level 0.084
Normal (N = 168) 47 (45) 57 (55)
Low® (N = 104) 94 (56) 74 (44)
Platelet count 0.040
>100x10° cells/ul (N = 34) 23 (68) 11 (32)
>50x10” - 100x10° cells/ul (N = 78) 46 (59) 32 (41)
20x10° - 50x10° cells/ul (N = 87) 41 (47) 46 (54)
<20x10° cells/ul (N = 73) 31 (43) 42 (57)
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Table 1 (cont)

Variable Frequency, 1 (%) p-value'
LOS <4 days LOS >4 days
Elevated hematocrit' 0.370
No (N =126) 69 (55) 57 (45)
Yes (N = 146) 72 (49) 74 (51)
White blood cell count <0.001
>5x10° cells/ul (N = 62) 46 (74) 16 (26)
<5x10° cells/ul (N = 210) 95 (45) 115 (55)
Systolic (mmHg), mean + SD 131 + 15 129 £ 15 0.520
Diastolic (mmHg), mean + SD 90 + 68 83 +11 0.284
Pulse (per minute), mean + SD 105 + 78 103 + 15 0.758

‘Unless otherwise stated; 'Significantly different when p-value <0.05;

iNegative NS1 or IgM results, or never been tested; SFemale <11.6 g/dl,
male <13.2 g/dl; 1>40% in female adults, >46% and >42% in males <60 and

>60 years of age, respectively

DEF: dengue fever, DHF: dengue hemorrhagic fever, g/dl: gram per deciliter;

IgM: immunoglobulin M; LOS: length of stay; mmHg: millimeters of mercury;

NS1: non-structural protein 1; SD: standard deviation; ul: microliter

by Fatmawati General Hospital as
these outlying parameters might be
associated with prolonged hospital
stay. Patients with comorbidities,
confirmed dengue results using NS1
or IgM test and <4 days of illness
before admission experienced
a higher percent prolonged

hospital stay. Interestingly, male
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participants had a lower percent
prolonged hospital stay. Patients
who experienced fever, headache
and/or vomiting had a higher
percent prolonged hospital stay.
Surprisingly, disease severity is
not significant in the bivariate
analysis, but was included in

the multivariate analysis because
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this parameter might have an
independent role in determining

the length of hospitalization.

In the multivariate analysis
(Table 2), we observed that
comorbidity, days of illness before
admission, vomiting, platelet count,
hemoglobin level, and WBC count
are significantly associated with
prolonged hospital stay. Patients
with comorbidities were 2.08 (95%
CI: 1.02-4.25, p-value = 0.045)
times more likely to experience
prolonged hospital stay than those
without comorbidity. Predictors of
prolonged hospital stay were the
following (in order of decreasing
adjusted odds ratio (aOR): nadir
platelet counts <20x10° cells/
ul (aOR = 3.47), low WBC and
hemoglobin counts (aORs =2.28 and
1.92 respectively), and vomiting
(aOR = 1.95). Admission to the
hospital after 4 days of illness
had a lower risk of prolonged
hospitalization than admission
within 4 days of illness (aOR =0.27).
Disease severity demonstrated a
nonsignificant association, with

DHF cases exhibiting lower odds
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than DF (aOR = 0.54; p-value = 0.06).
Fever (aOR = 2.03; p-value = 0.129),
headache (aOR = 1.95; p-value =
0.087), and bleeding (aOR = 1.50;
p-value = 0.299) were associated
with higher odds but did not achieve
statistical significance, indicating
no independent predictive value in

the adjusted model.

DISCUSSION

The disease burden from dengue
significantly impacts healthcare
costs, particularly in low- and
middle-income countries where
dengue is endemic. Identifying
dengue patients at high risk for
prolonged hospital stay may help
mitigate the disease burden. We
assessed various characteristics
linked to prolonged hospital stays
in dengue patients at tertiary care
facilities. Comorbidity was one
of the predictors of prolonged
hospital stay, consistent with
previous studies (Mallhi et al,
2017; Kunti et al, 2024; Nabila et al,
2024). It has been suggested that
worsening comorbid conditions

rather than dengue infection may
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Multivariate analysis to evaluate risk factors of prolonged hospital stay’

Variable aOR (95% CI) p-value

Sex

Female Reference

Male 0.58 (0.33 - 1.01) 0.057
Comorbidity

No Reference

Yes 2.08 (1.02 - 4.25) 0.045
Definitive diagnosis

Not confirmed® Reference

Confirmed 1.28 (0.70 - 2.34) 0.790
Severity

DF Reference

DHF 0.54 (0.28 - 1.02) 0.06
Days of illness before admission

<4 days Reference

>4 days 0.27 (0.14 - 0.49) <0.001
Fever

No Reference

Yes 2.03 (0.93 - 2.89) 0.129
Headache

No Reference

Yes 1.95 (0.92 - 2.96) 0.087
Vomiting

No Reference

Yes 1.93 (1.10 - 3.48) 0.022
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Table 2 (cont)

Variable aOR (95% CI) p-value

Bleeding

No Reference

Yes 1.50 (0.70 - 3.22) 0.299
Hemoglobin level

Normal Reference

Low' 1.92 (1.05 - 3.48) 0.033
Platelet count

>100x10> cells/ul Reference

>50%x10” - 100x10° cells/ul 1.42 (0.51 - 3.94) 0.507

20x10° - 50x10° cells/ul 2.74 (0.95 - 7.88) 0.062

<20x10° cells/ul 3.47 (1.19 - 10.12) 0.022
White blood cell count

>5x10> cells/ul Reference

<5x10° cells/ul 2.74 (1.25 - 5.98) 0.011

‘Data from Table 1; iNegative NS1 or IgM result, or not been tested;

"Female <11.6 g/dl, male <13.2 g/dl

aOR: adjusted odds ratio; CI: confidence interval; DF: dengue fever, DHF;

dengue hemorrhagic fever; g/dl: gram per deciliter; IgM: immunoglobulin M;

NS1: non-structural protein 1; ul: microliter

be responsible for the prolonged
hospital stay (Mallhi et al, 2017;
Fonseca-Portilla et al, 2021; Owens
et al, 2022). However, it is also
possible that the disease severity
contributes to this, as comorbidity

is a recognized trigger of severe
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organ involvement in dengue
(Willeam Peter et al, 2019).

During hospitalization,
vomiting was a predictor of
prolonged hospital stays. Vomiting
is one of the gastrointestinal

manifestations of dengue and is
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used as a warning sign based on
the WHO'’s criteria (WHO, 2009).
The presence of warning signs
among dengue patients may prompt
doctors to prolong hospitalization
due to the lack of reliable early
predictors of severity. Several
reports emphasize the importance
of individual warning signs as tools
to recognize patients at high risk of

severe illness and death (Mallhi et

al, 2017; Thein et al, 2013).

Previous studies reported that
days of illness before hospital
admission were negatively
associated with hospital stay
(Simmons et al, 2015; Nabila et
al, 2024; Recker et al, 2024). This
phenomenon is similar to a lead-
time bias. Dengue has three clinical
phases: febrile, which occurs over
2-7 days; critical phase, which
follows the febrile phase if patients
develop DHF and usually occurs
on Days 3-6 and lasts 24-48 hours;
and convalescence, which involves
both cessation of plasma leakage
and reabsorption of leaked fluids

(Simmons et al, 2015).
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Regarding laboratory findings,
we found that low platelet and WBC
counts were predictors of prolonged
hospital stay, also reported in
previous studies (Khalil et al, 2014;
Prattay et al, 2022; Recker et al,
2024). We observed that platelet
counts in dengue patients reached
their nadir, on average, on the 3rd
day of hospitalization. A gradual
increase until Day 8 or the final
day of hospital stay indicates a
favorable treatment outcome. This
shows the necessity for careful
monitoring of dengue patients’
platelet counts in the early phase
of the infection when they are
likely to experience the lowest
levels and may require platelet
transfusion; this is not warranted
for those with mild or moderate
thrombocytopenia (Khalil et al,
2014; Prattay et al, 2022). Recker et
al (2024) reported that WBC count
is significantly associated with the
length of hospital stay. Leukopenia
represents the most significant
hematological alteration observed
in dengue. In the recovery phase,

WBC counts increase, followed by
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an increase in platelet count after
3 to 4 days. Although WBC count
is not a criterion for discharging
dengue patients, WBC production
during the recovery phase is a
more reliable indicator of disease
recovery than platelet production

(Rasool et al, 2014).
We observed

hemoglobin levels were associated

that low

with prolonged hospital stay. This
finding may reflect the clinical course
of dengue infection. Hemoglobin
levels in the initial days are usually
normal or slightly decreased due
to erythropoiesis suppression that
occurs mainly during the fever phase
and is restored in the critical phase
(Day et al, 2024). Subsequently,
hemoglobin level rises with the
increase in hemoconcentration, the
earliest hematologic abnormality
found in DHF. However, in severe
dengue conditions accompanied by
spontaneous bleeding, hemoglobin
level decreases significantly, with
worsening manifestations (Hassan
et al, 2020). DF individuals have
higher hemoglobin levels in the
earlier days of fever than DHF

Vol 56 No.4 July 2025

patients (Day et al, 2024).

As alluded to in aforementioned
comments, more severe disease
manifestation may be associated
with longer hospitalization, but our
data was inconclusive. A previous
study found that a more severe
disease is associated with a shorter
hospital stay (Hernandez Bautista
et al, 2024); however, the authors
cautioned that time from symptom
onset to admission may also play a
role. We did not find that bleeding
is significantly linked to prolonged
hospital stay. This finding might
be due to the categorization of
bleeding employed in our study,
which defined bleeding as any

occurrence, irrespective of its type.

Two major limitations in
the current study that warrant
consideration. Firstly, this was a
retrospective analysis conducted
at a single institution, and the
results may not be generalizable to
other hospitals. Secondly, the data
collected were from a secondary
source, and might be biased due
to the absence of a standardized

management protocol for dengue
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infection; the admission and
discharge criteria may differ among

clinicians treating the patients.

However, the strength of this
study lies in our effort to include
a large and heterogeneous cohort
of dengue patients. We believe the
findings enhanced understanding
of clinical-laboratory factors linked
to extended hospitalization in adult
dengue patients. This underscores
the need for additional research and
a strategic management protocol
to mitigate the disease burden.
Several reports have emphasized
the importance of warning signs
among individual dengue patients
as predictors of high risk of severe
morbidity and possible mortality
(Thein et al, 2013; Mallhi et al, 2017).

In conclusion, our study
demonstrated that among adult
dengue patients, comorbidity,
vomiting, low platelet and
WBC counts, and a drop-in
hemoglobin level increased the
odds of prolonged hospital stay.
However, prolonged hospital stay
is significantly inversely correlated

with the duration of illness prior
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to hospital admission. We caution
that variations between cases
and broader shifts in factors may
render general predictive factors
insufficiently specific for individual
patients. Nonetheless, clinicians
managing dengue patients should
be aware of the factors associated
with longer hospital stays, thereby
allowing time and resources to be
allocated to patients at risk, leading
to a reduction in the predicted
prolonged hospital stay. In addition,
our findings should be valuable
for providers and hospital staff to
ensure that dengue patients receive
the most appropriate treatment.
Future prospective research should
be conducted to validate our
predictors and should also include
mechanism-based investigations.
Developing and externally
validating a composite risk score
that combines demographic,
clinical and laboratory data should
enable even earlier intervention.
Accompanying economic
evaluations will be crucial to guide
cost-effective implementations
of dengue treatment in resource-

limited settings such as Indonesia.
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