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®Dengue is an alarming global health problem now-a-days.

@It has been listed as one of the top ten global health threats by WHO
in 2019.

@It is caused by dengue virus (DENV) serotypes 1-4.

@[t belongs to the family Flaviviridae.



@®\WHO estimates that the annual incidence of DF is 100 to 400 million
infections, with about half of the world’s population is at risk of having
the disease.

®Recent studies showed a significant increase in the number of DF
cases in the last two decades, and many regions have suffered
seasonal outbreaks.



®In Bangladesh, dengue cases and deaths increased by approximately
five and six-fold respectively in 2023 compared to 2022.

®According to the data from the National Center for Vector Borne
Disease Control, India reported 233,251 dengue cases and 303 deaths
from dengue in 2022.

O® A report of Pakistan showed total dengue cases 48,906 with 183
deaths from January 01 to November 25, 2021 and total 47,120 cases
of dengue including 75 deaths in 2020.



®Dengue fever is an alarming viral public health issue in a large endemic
population in the tropical and sub-tropical areas of the world.

®Recently it has been reported that about 50 million dengue infections
occur annually.

® Approximately 2.5 billion people live in dengue endemic countries. As
epidemiological factors.



Transmission

®The principal vector of dengue virus bite of female mosquitoes of
genus Aedes (Aedes Aegypti and Aedes albopictus species).

® Mosquito borne diseases is sensitive to rainfall, temperature and
humidity that favor the vector to develop the virus.

® Mosquito bite can transmit all dengue serotypes but susceptibility of
the vector to dengue virus varies geographically.



CLINICALLY DENGUE FEVER (SYNDROME)

 Most benign ( self limiting)
50-80% are asymptomatic / undifferentiated fever

4-7day incubation period .

 C(Classic dengue fever (DF)
‘break bone fever’
 Dengue hemorrhagic fever (DHF)
Bruises , epistaxis, gum and GIT bleeding

 Dengue shock syndrome (DSS).



Clinical Syndrome
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Pathogenesis
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[Cytokine & Inflammatory Mediator Storm]
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[ secondary /Heterologous Dengue Infection]
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Diagnostic Tool

 Hematological
- CBC-TC, DC variable.

-Hb, TC of RBC, HCT shows increased due to haemo
concentration.

-Platelete count decreased.
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Immunolological Investigations

X Primary Dengue Infection Curve
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‘Viral Load & NS1 Antigen : Detected
iImmediately from day 1 to 5 after
symptom onset. They rapidly decline as
the Immune system clears the virus.

: *lgM Curve : Appears around days 3 to

5, peaks around week 2, and gradually
declines over 2 to 3 months

*lgG Curve : Emerges late (around days
7 to 10 ), rises slowly, and persists at low
levels for life , providing long-term
Immunity specifically to that serotype



* Biochemical parameters
- serum albumin, AST, ALT.
- Serum creatinine, urea.

- Serum Electrolyte profile.



Diagnostic Tool

Reverse transcriptase—polymerase chain reaction (RT-PCR)
-detects the virus directly and is the gold standard.

-it can be used in the first days after infection.
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®The diagnosis of dengue singly by clinical presentation quite
challenging due to its nonspecific presentation.

®For this reason laboratory parameters in conjunction is essential for
the early diagnosis, monitoring of disease progression, and
appropriate treatment of these patients.

®Both clinical features and laboratory data that mainly includes positive
NS1 antigen with decreased platelet count.
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Importance of biochemical parameters

O® A variety of laboratory tests including serology, liver and renal function
tests are used for monitoring progression of the disease condition.

®However, this study stands out by being one of the studies, specific to an
endemic population within Bangladesh.

@[t aims to enlighten biochemical parameters to describe the most
important alterations in confirmed cases of dengue in the specified
population.
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Study of Biochemical Parameters among
Hospital Admitted Dengue Patients from Day of
Admission to Discharge: A Cross Sectional Study
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ABSTRACT

Background: Dengue fever is an alarming viral public health issue in a large endemic population in the
tropical and sub-tropical areas of the world. Recently it has been reported that about 50 million dengue
infections occur annually and approximately 2.5 billion people live in dengue endemic countries. As
epidemiological factors and presentations of dengue fever varies: hence, laboratory diagnosis and
analysis is extremely essential.

Objective: This study aims to analvze the biochemical parameters in adult patients diagnosed with
dengue at a tertiary care hospital on their day of admission and discharge.

M aterials and Methods: A cross-sectional laboratornyv-based study was conducted in Green Life Hospital
in Dhaka from June 2023 to December 2023. About 126 seropositive (Dengue NS1 Antigen and IgG and
IgM Antibodics) patients were included in the study. After taking informed written consent, blood
samples were collected from the subjects for biochemical tests that include serum albumin, AST, ALT,
creatinine, urea and clectrolyvte profile. Data weoere cleaned, entered and analyvzed by Statistical Package
for the Social Sciences (SPSS) software version 26.0.

HKoywords biochemical parameters, dengue patients, serum albumin, serum ALT, creatinine, urea,
electrolytes.
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Introduction
®Dengue fever is an alarming viral public health issue in a large endemic
population in the tropical and sub-tropical areas of the world.

®Recently it has been reported that about 50 million dengue infections
occur annually.

® Approximately 2.5 billion people live in dengue endemic countries. As
epidemiological factors.



Introduction

® A cross-sectional laboratory-based study was conducted in a tertiary
level hospital from June 2023 to December 2023.

® The protocol, methodology, and analytical modalities employed in
this study were approved by the Institutional Ethics Committee.

® After taking informed consent, blood samples were collected for
tests that include CBC, serum albumin, AST, ALT, creatinine, urea
and electrolyte profile.
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Specific Objective:

® This study aims to analyze the biochemical parameters in adult
patients diagnosed with dengue at a tertiary care hospital on their day
of admission and discharge.
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Materials and Methods: Sampling

Inclusion criteria

® Total 126 patients seropositive (Dengue NS1 Antigen and 1gG and IgM
Antibodies) patients were included in the study.

® Admitted patients aged between 21 to 60 were selected and included
in the study.
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Materials and Methods

Exclusion criteria

All seronegative patients for dengue (negative for IgM/IgG antibody
ELISA test and NS1 antigen test).

All positive patients harboring comorbid or secondary active
infections — diabetes mellitus, chronic kidney disease, hypertension,
malaria, and typhoid fever.

19



After taking informed consent, blood samples were collected for tests
that include CBC, serum albumin, AST, ALT, creatinine, urea and
electrolyte profile.

Auto machine pic

tube

22



Results and observations



Fig 1: Frequency of forms of dengue patients

() Dengue classicfever B DHF [0ODSS
8.9% 6.3% 4.8%




Fig 2: Frequency of diagnostic features of NS1, IgM and
IgG among dengue patients (n = 126)

Diagnostic antibodies for dengue patients
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Table I: Comparison of mean values of S. albumin, ALT, AST, creatinine,
urea, electrolytes among DF, DHF & DSS

Parameter Dengue Patients (N = 126)

DF(n = 112) DHF(n = 08) DSS(n =06) p- value
[mean + SD] [mean £ SD] [mean + SD]
S. albumin 29.2+ 4.2 13.5+ 2.1 6.5+ 0.7 0.00*
155.5+ 484.4  98.0+103.2  110.0+114.6 [EE

ALT 157.5+ 3485  708.5+ 12.0 766.0+ 54.0  [0}oL
S. creatinine 1.3+ 0.7 2.9+ 0.2 4.3+ 0.4 0.00"
Blood urea 68.3 +59.3 85.2+ 48.3 137.4+ 60.1 0.02"
NE 136.2+ 4.9 139+ 5.7 137.5+ 2.1
K 4.0+ 0.6 4.1+ 0.6 4.1+ 0.8 0.97
100.1+ 4.9 102.0+ 2.8 102.0+ 1.4 0.75
58.1+ 280.8 31.1+ 1.2 30.7¢ 1.9 0.98




Table I: Comparison of mean values of S. albumin, ALT, AST, creatinine,
urea, electrolytes among DF, DHF & DSS

Parameter Dengue Patients (N = 126)

DF(n = 112) DHF(n=08)  DSS(n =06)  [GRELEC
[mean £ SD] [mean % SD] [mean £ SD]

S. albumin 29.21 4.2 13.5x 2.1 6.5+ 0.7 0.00

AST 155.5+ 484 .4 98.0+ 103.2 110.0£ 114.6 |05k

ALT 157.5% 348.5 708.5+ 12.0 766.0%x 54.0 0.05




Table I: Comparison of mean values of S. albumin, ALT, AST, creatinine,
urea, electrolytes among DF, DHF & DSS

Parameter |Dengue Patients (N = 126)
DF(n = 112) DHF(n = 08) DSS(n =06) p- value
[mean £ SD] [mean £ SD] [mean £ SD]

e :EidlallazN 1.3+ 0.7 2.9+ 0.2 4.3+0.4 0.00"
1

=]fefels RUI=ERN 68.3 + 59.3 85.2%1 48.3 37.41 60.1 0.02"




Table I: Comparison of mean values of S. albumin, ALT, AST, creatinine,
urea, electrolytes among DF, DHF & DSS

Parameter

Dengue Patients (N = 126)

DF(n =112)
[mean + SD]

DHF(n = 08)
[mean £ SD]
139+ 5.7
4.1+ 0.6
102.0+ 2.8
31.1+ 1.2

DSS(n =06)  [SAELCE

[mean + SD]

137.5+ 2.1

4.1+ 0.8 0.97
102.0+ 1.4 0.75
30.7+ 1.9 0.98




Table I: Comparison of mean values of CBC among DF, DHF & DSS

Parameter |Dengue Patients (N = 126)
p- value

DF(n=112) DHF(n = 08) DSS(n =06)
[mean + SD] [mean + SD] [mean + SD]

\WAseeleliaiay 6946.6 + 4321.8 3670.0+1173.8 3000.0+1414.2

\[=[0idgelo]alIAN 62.5+ 18.6 55.5£3.5 49.5+ 134

A¥igalelalele'ai=l 30.8+ 17.4 39.0+14 44.0+ 12.7

HCT 37.3+6.8 324+ 2.9 30.1+ 9.4 0.01"

Platelet 121491.8+88419.3 |13500.0£9192.4 14000.0£5656.9 |Q.05*
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Table I: Comparison of mean values of S. albumin, ALT, AST, creatinine,
urea, electrolytes, CBC among DF, DHF & DSS

Dengue Patients (N = 126)
Parameter p- value
DF(n = 112) DHF(n = 08) DSS(n =06)
[mean + SD] [mean % SD] [mean + SD]
AST 155.5+ 484.4 98.0+ 103.2 110.0+114.6
ALT 157.5+ 348.5 708.5+ 12.0 766.0+ 54.0
1‘3i 0.7 2.9i 0.2 4.3i 0.4
4.Oi 0.6 4. 1i 0.6 4.1i 0.8
58.1+ 280.8 31.1+1.2 30.7£ 1.9 0.98
6946.6+ 4321.8 3670.0£1173.8 3000.0+1414.2 0.25
Neutrophil 62.5+ 18.6 55.5+3.5 49.5+13.4 0.54
Lymphocyte 30.8£17.4 39.0+ 1.4 44.0£12.7 _
HCT 37.3+6.8 32.4+29 30.1+ 9.4 0.01*

Platelet 121491.84+88419.3 13500.0+9192.4 14000.0+5656.9 0.05*




Table I: Alteration of AST, ALT and Serum Albumin of
Dengue Patients During Admission and Discharge

Biochemical Da.y ?f .Day of
Parameters admission, Discharge,
mean (SD) mean (SD)
S. albumin (gm/dl) 29.159 (4.13) 33.571 (4.64) 0.002
167.960 145.651
. AL L .
S- ALT (U/L) (351.34) (355.74) 0-000
5. AST (U/L) 153.881 134.698 0.8

(476.88) (411.47)
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Table II: Alteration of Serum Creatinine and Serum
Albumin of Dengue Patients During Admission and
Discharge

Biochemical DL 1 25

Parameters

admission, Discharge,
mean (SD) mean (SD)

S. creatinine (mg/dl) 1.294 (0.66) 1.062 (0.51) 0.001
Blood urea (mg/dl) 67.767 (58.75) 59.330 (46.41) 0.000
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Table III: Alteration of Serum Electrolytes of Dengue
Patients During Admission and Discharge

Biochemical Da.y ?f .Day of
Parameters admission, discharge,
mean (SD) mean (SD)
S. Na (mmol/L) 136.29 (4.87) 138.23 (3.46) 0.001
S. K (mmol/L) 4.01 (0.58) 4.03 (0.49) 0.06
S. Cl (mmol/L) 100.19 (4.86) 99.76 (4.12) 0.07

S. HCO, (mmol/L) 57.27 (276.27) 56.53 (265.59) 0.55
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Discussion

@®In this study, 126 adult febrile patients who were suspected to have
dengue viral infection were selected.

patients were confirmed by positive NS1 antigen, as it is detectable
during very early stages of dengue infection, usually from first day to
nineth day after onset of fever.

®Saeed et al found similar finding in his study.
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®Our study showed that on admission day serum albumin level was found
low. This was found due to plasma leakage and leaking albumin out into
the surrounding tissue.

®0n day of discharge, the level of albumin was found to be normal.

®This is may be due to reversal of inflammatory response caused by
dengue virus which triggered the plasma leakage.

®Ayyadevara and Nikhat observed decreased albumin level in dengue
patients.

®This finding is supported by a study carried out by Mekmullica et al. and
Lumpaopong et al.
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We found increased level of ALT and AST among dengue patients on day of
admission.

The reason behind it may be due to hepatic involvement due to decreased
blood flow as a part of DSS.

On day of discharge ALT and AST level became normal.

Ferede et al. found elevation of AST and ALT in dengue cases and day of discharge
ALT and AST level became normal as our study.
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®Our study showed on day of admission serum creatinine and blood
urea level were increased in dengue patients.

®In DSS, due to vascular leakage, renal blood flow is reduced and
tissues are damaged for which kidney fails to filter effectively the
waste products of blood.

®As a result serum creatinine and blood urea were found to be raised
on the day of admission.

®\\We found the level of serum creatinine and urea level became normal
which was may be due to correction and management caused by
dengue virus.

® Thic ctatement ic ctinnorted by a <tiidvy carried ot bv | im et Al
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®This study showed significant low level of sodium in dengue patients
on day of admission which may be due to plasma leakage caused by
dengue virus.

®This finding is supported by a study carried out by Mekmullica et al.
and Lumpaopong et al.
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Conclusion

®The study revealed that serum albumin, HCT and platelet count
significantly decreased in DSS and DHF patients compare to classic DF.

®Serum urea and creatinine, ALT significantly increased in DSS and DHF
patients in comparison to classical DF patients.

®Thus, this study clearly showed that biochemical parameters differ in
three different forms of dengue.
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Conclusion

®Dengue fever is affects the biochemical parameters significantly and can be used
to monitor the progress during the management of cases.

®Screening and monitoring of these parameters will help in identifying the
progression of the diseases into fatal forms thereby alerting the clinician and
aiding relevant therapy.
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Recommendation

Since dengue does not have specific medical therapy,

In addition to clinical, immunological and hematological findings,
biochemical parameters will facilitate the clinician in prompt

appropriate management which leads to better management of the
patients

41
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