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Introduction:

Abstract

Background:

Dengue fever, particularly in its severe form, poses a significant health
challenge in tropical regions like Bangladesh. Understanding the
clinical and laboratory predictors of mortality in pediatric patients with
severe dengue is crucial for improving management strategies and
patient outcomes.

Methods:

This cross-sectional analytical study was conducted at the Department
of Pediatrics, Dhaka Shishu (Children) Hospital, Dhaka, Bangladesh,
from January 2019 to December 2020. It included 300 pediatric
patients diagnosed with severe dengue.

Results:

Of the 300 participants, 286 (95.33%) survived, while 14 (4.67%)
succumbed to the disease. Major bleeding, refractory shock, a
significant rise in hematocrit, signs of pleural effusion, and ascites were
significantly associated with mortality. Hematologically, a low platelet
count (<15000/mm3) was a strong predictor of mortality. Elevated
serum ferritin levels (>500 micrograms/L) were also significantly
associated with increased mortality risk.

Conclusions:

The study highlights major bleeding, refractory shock, significant
hemoconcentration, pleural effusion, ascites, low platelet count, and
high serum ferritin levels as key predictors of mortality in pediatric
patients with severe dengue. These findings underscore the need for
comprehensive clinical monitoring and targeted management strategies
to improve outcomes in pediatric dengue patients.
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profile, Biochemical markers

epidemics occurring every 2-5 years.> Dengue

Dengue represents a serious public health problem
in tropical and subtropical regions worldwide.
Estimates indicate 390 million dengue infections
occur annually, resulting in over 96 million
symptomatic cases.! Pediatric populations are
disproportionately impacted, accounting for an
estimated 34% of apparent cases globally despite
only representing 25% of the at-risk population.?
In Bangladesh, dengue incidence has increased
30-fold over the past five decades, with cyclical
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fever is an acute febrile illness caused by four
distinct dengue virus serotypes, primarily
transmitted by Aedes aegypti mosquitoes, causing
mild to severe symptoms, while a subset of
patients  progresses  to  severe  disease
manifestations such as dengue hemorrhagic fever
(DHF) or dengue shock syndrome (DSS).* These
are characterized by plasma leakage, hemorrhage,
and organ impairment. Case fatality rates for
severe dengue average around 2-5% in Asia, but
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have exceeded 6% in some outbreaks.>®
Compared to adults, dengue infection in children
frequently presents atypically or with nonspecific
features adding diagnostic challenges.”® Pediatric
populations face higher DENV infection risks,
leading to severe disease, adverse outcomes, and
mortality. Identifying these children can optimize
treatment interventions, with higher viral burden,
persistent viremia, and secondary infection being
independent risk factors.”'® Thrombocytopenia
and liver transaminases are linked to mortality in
Vietnamese children, but simple clinical signs like
lethargy, abdominal pain, bleeding, and fluid
accumulation have similar prognostic value.'"
The current study aims to identify key clinical and
laboratory predictors of mortality in pediatric
patients which could help identify children at high
risk, provide affordable substitute indicators, and

guide  healthcare  capacity  growth  and
preparedness efforts in Bangladesh.

Methods:

This  cross-sectional  analytical ~ study  was

conducted at the Department of Pediatrics, Dhaka
Shishu Hospital in Bangladesh from January 2019
to December 2020 with 300 pediatric severe
dengue cases admitted to the inpatient
department, selected through purposive sampling.
Inclusion criteria encompassed children up to 15
years old with serologically-confirmed severe
dengue, while exclusion criteria eliminated IgG
inly positive cases and children with chronic
illness. Dengue with indications of severe plasma
leakage leading to shock or fluid accumulation
with respiratory distress, severe bleeding, or severe
organ impairment (e.g., elevated liver enzymes,
heart problems) was termed as Severe Dengue
Fever.® Minor bleeding defined as petechiae, easy
bruising, epistaxis lasting less than 10 minutes,
gingival  bleeding  without  oozing, or
menometrorrhagia lasting less than 7 days. Overt
bleeding requiring medical or surgical intervention
(e.g., transfusion), prolonged or recurrent bleeding
from any site, hematemesis, melena, gross
hematuria, or intracranial, intraocular, or
retroperitoneal  bleeding defined as major
bleeding.'*

The study was approved by the Institutional Ethics
Committee. Data on clinical and laboratory
parameters were collected at admission using
predefined sheets and analyzed using SPSS version
22.0. Ethical approval was obtained, and written
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informed consent was obtained from parents or
guardians.

Results:

Among the total 300 participants, 286 patients
(95.33%) survived, while 14 patients (4.67%)
succumbed to the disease. (Figure-1)

Incidence of Mortality
4.67 %

95.33%

Survived ®Mortality

Figure-1: Distribution of participants by incidence
of mortality (n=300)

In both survivors (n=286) and deceased patients
(n=14), fever was universally present. While
headache, retro orbital pain, myalgia, and
arthralgia showed no significant differences
between the groups, cough, breathlessness, and
abdominal pain were significantly higher among
the deceased patients (p<0.05, p<0.001, and
p<0.01 respectively). (Table-I)

Table-1: Comparison of symptoms among partici-
pants by survival (n=300)

Recovery  Mortality

Symptoms (n=286) (n=14)

no.(%) no.(%)
Fever 286(100) 14(100) >0.05
Headache 169(59.09)  11(78.57)  >0.05
Retro orbital pain  136(47.55)  9(64.29)  >0.05
Myalgia 69(24.13)  6(42.86)  >0.05
Arthralgia 56(19.58) 1(7.14) >0.05
Cough 217(75.87) 14(100) <0.05
Breathlessness 75(26.22) 11(78.57)  <0.001
Vomiting 257(89.86  11(78.57)  >0.05
Q;iom'”a' 166(58.04)  13(92.86)  <0.01
Diarrhea 79(27.62) 2(14.29) >0.05
Convulsion 24(8.39) 1(7.14) >0.05
Rash 229(80.07) 12(85.71) >0.05
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There was a significant difference in major
bleeding between survivors (25.17%) and
deceased patients (71.43%), with a p-value of
<0.001. However, no significant difference was
observed in minor bleeding (51.05% in survivors,
28.57% in deceased; p>0.05) or the absence of
bleeding (23.78% in survivors, 0.00% in
deceased; p>0.05). (Table-Il)

Table-1l: Comparison of bleeding type among
participants by survival (n=300)
Recovery Mortality
(n=286) (n=14)
no.(%) no.(%)

Bleeding Severity

p-value

Major Bleeding ~ 72(25.17)  10(71.43) <0.001
Minor Bleeding  146(51.05)  4(28.57)  >0.05
No Bleeding 68(23.78) 0(0.00)  >0.05

A>20% rise of hematocrit (HCT) was noted in
50.00% of survivors compared to 92.86% of
deceased (p<0.05). Signs of pleural effusion were
present in 69.93% of survivors and 100.00% of
deceased (p<0.05), while signs of ascites were
observed in 48.25% of survivors and 100.00% of
deceased (p<0.001). Additionally, hepatomegaly
was detected in 67.13% of survivors and 92.86%
of deceased (p<0.05), and refractory shock was
identified in 18.88% of survivors and 78.57% of
deceased (p<0.001). (Table-1ll)

Table-1ll: Comparison of physical examination
findings among participants by survival (n=300)

Recovery  Mortality
Physical findings  (n=286) (n=14)  p-value
no.(%) no.(%)

>20%rise of HCT ~ 143(50)  13(92.86)  <0.05
Signs of pleural  y056993) 140100 <0.05
effusion
Signs of ascites ~ 138(48.25)  14(1000  <0.001
Hepatomegaly — 192(67.13)  13(92.86)  <0.05
Refractory shock  54(18.88)  11(78.57)  <0.001

There was no significant difference in leukocytosis
(16.43% in survivors, 7.14% in deceased; p>0.05)
or leucopenia (16.78% in survivors, 21.43% in
deceased; p>0.05). Most participants had a normal
total leukocyte count (66.78% in survivors,
71.43% in deceased; p>0.05). The mean platelet
count at admission did not significantly differ
between  survivors  (99624.1+85401.6) and
deceased (58571.4+32133.6; p>0.05). However,
the mean lowest platelet count was significantly
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lower in deceased patients (11342.8+3778.0)
compared to survivors  (45220.3+28846.4;
p<0.001).(Table-1V)

Table-1V: Distribution of Hematological findings
among participants by survival (n=300)
Recovery Mortality
(n=286) (n=14)
no.(%) no.(%)

Hematological

Profile

Leukocytosis 47(16.43) 1(7.14)
Leucopenia 48(16.78) 3(21.43)  >0.05
Normal Total Count 191(66.78) 10(71.43)

Mean=SD Platelet
count at admission
Mean+SD Lowest
platelet count

Significant differences were found in serum ferritin
levels, with 34.27% of survivors having <500
micrograms/L compared to 21.43% of deceased
patients  (p<0.001).  Prothrombin  time and
international normalized ratio of prothrombin time
also showed significant differences between survivors
and deceased patients (p<0.001). Additionally,
biochemical markers including ALT, AST, and S
albumin exhibited significant variations between the
two groups (p<0.001). Conversely, no significant
differences were observed in serum sodium (S
sodium) and bicarbonate (S HCO3) levels.(Table-V)

99624.1+85401.6 58571.4+32133.6 >0.05

45220.3+£26846.4 11342.8+3778.0 <0.001

Table-V: Distribution of Biochemical profile among
participants by survival (n=300)

Recovery

Mortality
(n=14)
n0.(%)

(n=286)
no.(%)

Biochemical Profile p-value

Serum Ferritin (microgram/L)

500 98(34.27) 3(21.43)
>500 71(24.83) 11(78.57) <0.001
Not done 117(40.91) 0(0.00)
Prothrombin Time
Normal 70(24.48) 642.86)
Raised 24(8.39) 6(42.86)  <0.001
Not done 192(67.13) 2(14.29)
International Normalized Ratio of Prothrombin time
>1.5 72(25.17) 9(64.29)

1.5 naagy sy 00U

Other Biochemical Findings (Mean+SD)

ALT (UL) 102.1£102.8  220.1+142.8 <0.001
AST(UL) 215.9+186.3  486.0+307.4 <0.001
Salbumin mmoll) ~ 26.1£657 144230  <0.001
Ssodium (mmolf)  1382¢63  136.03.7  0.206
SHCO3(m’gl) 103457  102.7+3.2  0.654
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Clinical factors including major bleeding (f
=0.214, p=0.017), refractory shock ($=0.649,
p=0.021), and a >20% rise of hematocrit (B
=1.242, p=0.014) were statistically significant
predictors of mortality. Similarly, signs of pleural
effusion (B=0.565, p=0.0451) and ascites (B
=1.193, p=0.037)  exhibited  significant
associations  with mortality. In  terms of
biochemical factors, a mean lowest platelet count
(<15000/mm3) (B=2.558, p=0.018) and elevated
serum ferritin  (>500microgram/L)  ($=1.082,
p=0.016) were found to be statistically significant
predictors of mortality. (Table-VI)

Table-VI: Multivariate logistic regression for mortality
predictors of severe dengue patients (n=300)

95% CI

Predictors Lower-Upper

B p-value OR

Clinical factors

Major bleeding  0.214 0.017 4.12 1.104 -7.328
Refractory shock 0.649 0.021 293 1.507-8.127
20%rise of HCT  1.242 0.014 2.15 2.015-9.534
Signs of pleural
. 565 0.0451 1.759 1.126-11.612

effusion
Signs of ascites 1.193 0.037 3.295 2.580-18.416
Hepatomegaly 0.71 0.422 0.492 .087-2.781
Biochemical factors
Mean of Lowest
platelet count 2.558 0.018 33.16 1.842-52.31
(<15000/mm3)
SGPT 0.02 0.072 0.98 .959-1.002
SGOT 0.009 0.065 1.009 .999-1.019
S ferritin (>500

) 1.082 0.016 1.339 1.052-3.215
microgram/L)
PT 0516 0.674 1.676 .151-18.539
INR (>1.5) 0.127 0.908 1.136 .130-9.928
S. albumin 0.087 0.432 1.091 .878-1.354
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Discussion:

The survival rate of 95.33% among the study
participants is consistent with other studies
conducted in similar settings, indicating effective
management and treatment protocols for severe
dengue in pediatric populations,' The study found
significant differences in cough, breathlessness,
and abdominal pain between survivors and
non-survivors, indicating the severity of dengue
and potential predictors of poor outcomes.'*%'”
Major bleeding was linked to mortality in dengue
patients, as evidenced by high prevalence and
significant p-value, consistent with previous
studies identifying hemorrhagic manifestations as
a key risk factor.’ The study reveals that the
severity of bleeding, rather than its presence,
significantly influences dengue patient outcomes,
with a high incidence of major bleeding among
deceased patients.'®* The significant increase in
hematocrit (HCT) in deceased patients observed in
our study aligns with Halstead's (2007) findings on
hemoconcentration and thrombocytopenia in
severe dengue cases.”’ Elevated levels of serum
ferritin, ALT, and AST in deceased patients also
support previous observations, indicating liver
involvement and severity in dengue.?>?* The
significant association of major bleeding with
mortality is consistent with the findings of previous
studies that have highlighted hemorrhagic
manifestations as a key risk factor in dengue
mortality.'®?* Similarly, the identification of
refractory shock as a significant predictor of
mortalityaligns with the literature emphasizing the
critical nature of shock in the progression of severe
dengue.?’ The study's finding that a >20% rise in
hematocrit is significantly associated with
mortality resonates with the understanding that
hemoconcentration is a hallmark of plasma
leakage, a severe complication in dengue.* The
ORs for signs of pleural effusion and ascites further
reinforce their role as important clinical indicators
of severe disease and potential mortality, as noted
in previous research.” In terms of biochemical
factors, the strong predictive value of a low platelet
count (<15000/mm3) for mortalityis a critical
finding. This is in line with studies that have
identified thrombocytopenia as a marker of severe
dengue.?® The significant association of high serum
ferritin levels with mortality, indicated by an OR of
1.339, suggests the potential role of ferritin as a
biomarker for severe disease, as supported by
other studies.’”” However, the lack of significant
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associations for other biochemical factors such as
SGPT, SGOT, PT, INR, and serum albumin with
mortality highlights the complexity of the disease
and the need for a multifaceted approach in
predicting outcomes in severe dengue.

Limitations:

The study was conducted in a single hospital with
a small sample size. So, the results may not
represent the whole community.

Conclusion:

The 95.33% survival rate in severe dengue cases is
due to effective treatment protocols. Non-survivors
show higher symptoms, emphasizing early
intervention. Major bleeding, refractory shock,
and hematocrit rise are key indicators of disease
progression. Low platelet count and elevated
ferritin levels predict outcomes. Further research is
needed to improve prognosis in high-risk regions
like Bangladesh.
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