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ABSTRACT
Background: Dengue fever (DF) is the arboviral infection with the largest incidence worldwide. Clinical expression
of dengue virus infection varies from no symptoms to severe dengue with shock. It is the most rapidly spreading
vector borne disease in the world. Nearly 100 million cases of Dengue fever and between 250,000 and 500,000 cases
of severe dengue are annually reported to the WHO. The objective of this study was to study aims at determining the
LDH and serum albumin levels as early parameter to predict the severity of Dengue illness.
Methods: A observational clinical study conducted at K.I.M.S hospital, Bangalore, Karnataka, a tertiary care
hospital. Children admitted in KIMS Hospital, Bangalore, Karnataka, a tertiary care hospital, Serum LDH and serum
albumin levels are measured using the blood sample taken on the 3rd day of fever after confirmation of dengue fever
(NS1 Ag- positive).
Results: Study enrolled 150 patients with confirmed infection of Dengue virus who were admitted to paediatric unit
between July 2014 and December 2016. Serum samples taken 72-96 hours within onset of fever were used for
biochemical tests. Of 150 patients, 40 developed Severe Dengue (SD). Cases of SD had higher levels of lactate
dehydrogenase (LDH) and low levels of serum albumin. Multivariate analysis showed that early alterations of LDH
levels i.e. Out of 40 patients who developed severe dengue, 37 patients i.e. 92.7% had raised levels of LDH with
levels more than >600 IU and<3 levels of serum albumin 13 patients i.e 32.5% of severe dengue cases with P value of
< 0.001, which showed significant association.
Conclusions: Early alterations of biochemical parameter like LDH and serum albumin can predict Severe Dengue in
patients with acute dengue illness.
Keywords: DF, LDH, SD

INTRODUCTION
Dengue fever is the arboviral infection with the largest
incidence worldwide.1 Clinical expression of dengue
virus infection varies from no symptoms to severe dengue
with shock. Nearly 100 million cases of dengue fever and
between 250,000 and 500,000 cases of severe dengue are
annually reported to the World Health Organization.2,3
Severe dengue is characterized by thrombocytopenia,
spontaneous haemorrhages, and gradual plasma leakage
that can lead to shock.4 Despite its clinical variability, the

acute phase of dengue begins with fever that is
indistinguishable from the initial phase of other acute
febrile infectious diseases.
Thus, acute dengue infection is often unrecognized until
the appearance of the more severe forms of the
disease.1,2,4 This non-specificity of clinical features leads
to inadequate or late treatment of a potentially lethal
medical condition. There is direct and indirect evidence
of biochemical and radiological alterations related to
severity of dengue.5,6
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Studies have reported that those patients with severe
dengue have increased levels of LDH and decreased
levels of serum albumin.

However, these potential biochemical markers have not
been evaluated prospectively in early stages of dengue
and their utility as predictors of dengue children
progressing to severe dengue have not been studied
previously in our part of the country.
METHODS
A observational clinial ‘Study of biochemical alteration
as predictors of severe dengue’conducted at K.I.M.S
Hospital, Bangalore, Karnataka, a tertiary care hospital.
In study children admitted in KIMS Hospital, Bangalore,
Karnataka, a tertiary care hospital, serum LDH and serum
albumin levels are measured using the blood sample
taken on the 3rd day of fever after confirmation of
dengue fever (NS1 Ag- positive).

measurements are presented on Mean±SD (Min-Max)
and results on categorical measurements are presented in
Number (%). Significance is assessed at 5 % level of
significance. The following assumptions on data is made,
assumptions;



Dependent variables should be normally distributed
Samples drawn from the population should be
random, Cases of the samples should be independent.

Student t test (two tailed, independent) has been used to
find the significance of study parameters on continuous
scale between two groups (Inter group analysis) on metric
parameters.
Chi-square/Fisher exact test has been used to find the
significance of study parameters on categorical scale
between two or more groups, non-parametric setting for
Qualitative data analysis.7-10
Significant figures

Inclusion criteria



Children coming with 3 days of fever or in febrile
phase of dengue fever
Children coming with any complications of dengue
fever i.e severe dengue

Exclusion criteria




Neonates
Children coming in afebrile phase of dengue fever
Children
with
history
of
hepatic/cardiac/
hematological disorders/malnutrition.





+ Suggestive significance (P value: 0.05<P<0.10)
Moderately significant (P value:0.01<P≤0.05)
** Strongly significant (P value: P≤0.01)

Statistical software
The statistical software namely SAS 9.2, SPSS 15.0,
Stata 10.1, MedCalc 9.0.1, Systat 12.0 and R
environment ver.2.11.1 were used for the analysis of the
data and Microsoft word and Excel have been used to
generate graphs, tables etc.
RESULTS

Sample size where selected 150 samples.
All children coming with 3 days of fever or in febrile
phase of dengue fever/children coming with any
complications of dengue fever i.e severe dengue.
Method of collection of data




Informed and written consent is obtained from the
parent/guardian of the child
Weight and height are recorded for all children to
assess the nutritional status and classified into mild,
moderate malnutrition using IAP classification
The following investigations are done in all cases:
Hemoglobin (Hb%), Packed cell volume (PCV%),
platelet
count,
dengue
serology,
lactate
dehydrogenase (LDH) and serum albumin.

Results were tabulated and statistical analysis was
performed using appropriate tests and functions.
Statistical methods
Descriptive and inferential statistical analysis has been
carried out in the present study. Results on continuous

150 children who met with inclusion criteria were
enrolled in to the study. Statistical analysis was done and
results are presented as follows.









Age
Sex
Presenting complaints
Nutrition
Dengue serology
LDH levels
Serum albumin
Outcomes.

Age
Table 1: Age distribution among cases.
Age in years
<2
2-10
11-20
Total

No. of patients
10
72
68
150

%
6.7
48.0
45.3
100.0

Mean ± SD: 9.58±4.59.
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In this study, among 150 cases, 40 cases went to severe
dengue out of which 17 (42.5%) were in age group of 2
years to 10 years and 18 (45%) were from 11 years to 18
years.

Among the 150 cases, WHO criteria were used to define
a case. Fever was seen in 100% of the subjects, pain
abdomen in 38% of patients, vomiting in 58.7% patients
and bleeding in 2% of patients.

Table 2: Correlation between age and severe dengue.

Table 5: Fever distribution among cases.

Age in
years

Outcome
Improved

<2

5 (4.5%)

5 (12.5%)

2-10
11-20

55 (50%)
50 (45.5%)

17 (42.5%)
18 (45%)

Total

110 (100%)

40 (100%)

Total

Severe dengue

10
(6.7%)
72 (48%)
68 (45.3%)
150
(100%)

P = 0.209; Not significant; Chi-Square test.

No significant association of age with severe dengue was
seen.

Gender
Female
0 (0%)
8 (13.8%)
25 (43.1%)
25 (43.1%)
58 (100%)

Fever
(days)
1
2
3
4
Total

Male
1 (1.1%)
9 (9.8%)
51 (55.4%)
31 (33.7%)
92 (100%)

Total
1 (0.7%)
17 (11.3%)
76 (50.7%)
56 (37.3%)
150 (100%)

All patients presented to us with complaints of fever
varying in number of days (1-4 days) and other
complaints like pain abdomen, vomiting and bleeding.
Most cases presented with complaints of fever for 3 days.

Sex
Table 6: Correlation with fever days and outcome.
In this study, among 150 cases, males were predominant 92 (61.3%) cases, females comprised of 58 (38.7%).
Table 3: Gender distribution among cases.
Gender
Female
Male
Total

No. of patients
58
92
150

%
38.7
61.3
100.0

Table 4: Correlation between gender and severe
dengue.
Outcome
Gender
Female
Male
Total

Improved
40 (36.4%)
70 (63.6%)
110 (100%)

Severe
dengue
18 (45%)
22 (55%)
40 (100%)

Total

No significant correlation was found between sex of the
child and outcome of the disease.
Presenting complaints

Total
Severe dengue
0 (0%)
1 (0.7%)
4 (10%)
17 (11.3%)
24 (60%)
76 (50.7%)
12 (30%)
56 (37.3%)
150
40 (100%)
(100%)

P = 0.585; Not significant; Chi-Square test.

No significant correlation was seen with number of days
of fever and severe dengue.

Total
58 (38.7%)
92 (61.3%)
150 (100%)

Outcome
Improved
1 (0.9%)
13 (11.8%)
52 (47.3%)
44 (40%)
110
(100%)

Fever
(days)
1
2
3
4

Table 7: Pain abdomen incidence.
Pain
abdomen
No
Yes
1
2
3

Gender
Female
(n = 58)
36 (62.1%)
22 (37.9%)
10 (17.2%)
11 (19%)
1 (1.7%)

Male
(n = 92)
57 (62%)
35 (38%)
24 (26.1%)
10 (10.9%)
1 (1.1%)

Total
(n = 150)
93 (62%)
57 (38%)
34 (22.7%)
21 (14%)
2 (1.3%)

Table 8: Correlation of pain abdomen days with
outcome.

120%
100%
fever

80%

pain abdomen

60%

vomiting

40%

bleeding

20%
0%

Pain
abdomen
No
Yes
Total

Outcome
Improved
78 (70.9%)
32 (29.1%)
110 (100%)

Total
Severe dengue
15 (37.5%)
93 (62%)
2 5(62.5%)
57 (38%)
40 (100%)
150 (100%)

P<0.001**; Significant; Chi-Square test.

Figure 1: Presenting complaints.
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Table 9: Distribution of vomiting in children.

Vomiting
No
Yes
1
2
3

Gender
Female
(n = 58)
26 (44.8%)
32 (55.2%)
19 (32.8%)
11 (19%)
2 (3.4%)

Male
(n = 92)
36 (39.1%)
56 (60.9%)
35 (38%)
21 (22.8%)
0 (0%)

Total
(n = 150)
62 (41.3%)
88 (58.7%)
54 (36%)
32 (21.3%)
2 (1.3%)

54% of children presented with complaints of vomiting
only for 1 day with total of incidence of vomiting being
58.7%, whereas no vomiting was seen in 41.3% of
children.

Bleeding complaints was associated with higher
incidence of severe dengue as compared to vomiting,
which has suggestive significance for leading to severe
dengue.
All cases were NS1Ag positive with nutrition being
normal.
Increased levels of LDH was associated with increased
risk of severe dengue.

100

Outcome

90

Improved(n=110)

80

Severe Dengue(n=40)

70

Percentage

Complaints of pain abdomen was associated with
increased risk of severe dengue.

60
50
40
30

Table 10: Incidence of bleeding in children.

20
10

Bleeding
No
Yes
1

Gender
Female
(n = 58)
55 (94.8%)
3 (5.2%)
3 (5.2%)

Male
(n = 92)
92 (100%)
0 (0%)
0 (0%)

147 (98%)
3 (2%)
3 (2%)

Bleeding was seen in only 3 children, only 2% of cases
and all of them were female children.
Table 11: Vomiting /bleeding incidence of patients
studied in relation to outcome.
Outcome

Vomiting

60
(54.5%)

Severe
dengue
(n = 40)
28
(70%)

Bleeding

0 (0%)

3 (7.5%)

Improved
(n = 110)

0

Total
(n = 150)

Total
(n = 150)

P
value

88
(58.7%)

0.089+

3 (2%)

0.004
**

<300

Table 14: Distribution of serum albumin in children.
Serum
albumin
<2.5
2.5-3.5
>3.5
Total

<300
300-600
>600
Total

Male
1 (1.1%)
36 (39.1%)
55 (59.8%)
92 (100%)

Total
23 (15.3%)
94 (62.7%)
33 (22%)
150 (100%)

62.7% of cases were seen with LDH of 300-600IU/L

Total
3 (2%)
64 (42.7%)
83 (55.3%)
150 (100%)

Most cases had serum albumin levels above 3.5g/dl i.e
55.3%.
Level of serum albumin <3 was associated with increased
risk of severe dengue.

Outcome
Improved(n=110)

80

Percentage

Male
18 (19.6%)
55 (59.8%)
19 (20.7%)
92 (100%)

Gender
Female
2 (3.4%)
28 (48.3%)
28 (48.3%)
58 (100%)

100

Table 12: LDH distribution in patients.
LDH

>600

Figure 2: Association of LDH with severe dengue.

by Chi-Square test/Fisher Exact test.

Gender
Female
5 (8.6%)
39 (67.2%)
14 (24.1%)
58 (100%)

300-600
LDH

Severe Dengue(n=40)

60
40
20
0
<3

Albumin

>3

Figure 3: Association of serum albumin with severe
dengue.
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Table 15: Association of study variables in relation to outcome.
Variables
LDH
<300
300-600
>600
CPKMB
<50
50-100
>100

Outcome
Improved (n = 110)

Severe dengue (n = 40)

23 (20.9%)
78 (70.9%)
51 (46.4%)

0 (0%)
3 (7.5%)
37 (92.5%)

23 (15.3%)
39 (26%)
88 (58.7%)

93 (84.5%)
17 (15.5%)
0 (0%)

18 (45%)
17 (42.5%)
5 (12.5%)

111 (74%)
34 (22.7%)
5 (3.3%)

Variable was estimated with Chi-square test and was
significantly positive for association with severe dengue
for early prediction.
DISCUSSION
Dengue fever is the most important arboviral infection of
humans and has become a major global public health
problem. It is one of the most important tropical
infectious disease in the world.
In India, epidemics are becoming more frequent.
Involvement of younger age group and increasing in the
frequency of epidemics are indicators of higher incidence
of infection. Classical dengue fever is an acute febrile
illness but in a small percentage of Dengue infection, a
more severe form of disease known as DHF occurs. Early
recognition and meticulous management are very
important to save precious lives from this killer disease.

Total (n = 150)

P value

<0.001**

<0.001**

Gender distribution
The incidence of male children that were affected is
slightly more in our study, the ratio being 1.58:1. Similar
observation were made by others also showed increased
preponderance among boys as in WHO study in 1999 due
to increased outdoor activities of male children.13-18
Symptomatology
In the present study fever (100%) was the predominant
symptoms followed by vomiting (58.5%), abdominal pain
(38%), bleeding (2%) of cases.
The following pattern of symptoms have been observed
in other studies.11,19-23
Investigations
Lactate dehydrogenase

Incidence
In the present study of 150 confirmed dengue cases, 40
cases i.e 26.6% of children had severe dengue (SD) and
73.33% had dengue fever.

Out of 40 cases of SD, 33 patients had serum LDH >600
i.e. 82.5% of total SD cases and formed 22% of total
cases.
Out of 150 cases, 94 cases i.e. 62.7% had serum LDH
levels 300-600.

Age distribution
Although high incidence of degree has been described in
children, very few studies have been exclusively studied
on them. The 2-10 year age group and 11-18 age group
which had 72 (48%)cases and 68 (45.3%) cases
respectively, formed the major number of cases.4
The 2-10 years age group formed 48% of the study which
correlated with the previous studies.11
Among the subgroup, there is a tendency for SD to occur
at younger age. However previous studies have not noted
any difference in age between dengue with or without
shock. The youngest child in the present study was 8
months old.12 Other studies with age predominance
between 5-11 years are as follows.

Serum LDH was a helpful predictive marker.24,25
Serum albumin
Out of 150 cases, 15 cases had serum albumin levels <3
i.e. 10%. Out of 40 SD cases, 13(32.5%) had serum
albumin <3.26
Plasma leakage, which indicates that dengue causes
hypoalbuminemia, is an indicator of severity. In our
study, albuminemia <3 g/dl was associated with higher
incidence of SD. Usually high values of albuminemia
may reflect the integrity of the vascular endothelium,
whereas albumin levels less than 3 g/dl may be an early
indicator of vascular permeability alteration. Therefore,
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this parameter may be an early indicator of plasma
leakage and a useful prognostic marker.27
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