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Abstract
Background

deleterious effects on renal function and blood coagulation. 
Objectives

Methods

were collected to determine improvements in shock recovery and 
adverse reactions.
Results
significantly decreased hemoglobin and hematocrit levels. Clinical 
improvements in pulse pressure and pulse rate were seen after 

insignificant if compared to the RL group. No differences in fluid 
requirement and recurrent shock episodes were noted between 

the study.
Conclusion

[Paediatr Indones. 2009;49:97-103].
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most serious manifestation of dengue 

has spread progressively throughout Asia 

of hospital admission and death among children in 

Early detection of shock has been shown to increase 
the quality of monitoring and management of fluid 
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popularity for its less deleterious effects on renal 
function and blood coagulation. We compared the 

reactions.

Methods

This randomized clinical trial was conducted 

was reviewed and approved by the Medical Research 

not received any fluid therapy and had obtained a 
parent or guardian‘s informed consent. Children 

were randomly assigned to either receive initial fluid 

th percentile according to 

Improvements after treatment were defined 

regular peripheral pulse rate between the 5th and 
the 95th

hemoglobin and hematocrit. We considered treatment 
failure if prolonged shock occurred and showed no 

from the study.

significant.

Table 2. Baseline laboratory characteristics of dengue subjects 

Characteristic DSS grade
Treatment groups

HES 130/0.4
(n=19)

RL
(n=20)

Hemoglobin (g/dl)
DHF grade III 15.1 (1.5) 15.8 (1.5)

DHF grade IV 16.2 (1.4) 16.7 (1.9)

Hematocrit (%)
DHF grade III 45.91 (3.9) 46.5 (4.7)

DHF grade IV 48.0 (7.4) 51.1 (5.5)

PPT difference
(second)

DHF grade III 1.0 (0.7) 2.5 (2.1)

DHF grade IV 1.8 (2.7) 2.4 (1.4)

APTT difference
 (second)

DHF grade III 12.2 (5.5) 17.7 (21.1)

DHF grade IV 21.2 (25.1) 10.4 (6.7)

DHF grade IV 73.5 (50.7) 66.7 (27.5)

Potassium (mEq/l)
DHF grade III 4.1 (0.9) 4.2 (0.6)

DHF grade IV 4.5 (0.9) 4.9 (0.9)

Sodium (mEq/l)
DHF grade III 129.16 (11.3) 134.2 (6.4)

DHF grade IV 134.0 (13.8) 128.5 (6.8)

Data is presented as mean (SD)

Table 1. Baseline clinical characteristics of dengue shock syndrome 

Characteristic Grade of DSS
Groups

HES 130/0.4
(n=19)

RL
(n=20)

Age (years)
DHF grade III 7.6 (3.3) 7.6 (3.6)

DHF grade IV 7.3 (2.6) 6.0 (3.8)

Gender ‡**
DHF grade III

Male    5 
Female  4 

Male   10 
Female  6 

DHF grade IV
Male    6 

Female  4 
Male    1 

Female  3 

Body weight (kg)
DHF grade III 22.8 (11.1) 25.6 (11.1)

DHF grade IV 22.2 (11.3) 23.9 (15.7)

Day of illness DHF grade III 4.8 (0.8) 5.0 (0.7)

DHF grade IV 4.3 (0.7) 4.7 (0.9)

Pulse pressure 
(mmHg)

DHF grade III 17.8 (6.7) 18.7 (3.4)

DHF grade IV 0 0

Pulse
(beats per minute)

DHF grade III 121.3 (14.3) 134.0 (20.7)

DHF grade IV 0 0

Data were presented as mean (SD) except where marked‡ to indicate 
number of subjects (%)
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Results

received RL by random allocation. Of the 14 patients 

4 received RL by random allocation. All patients 
recovered without serious complications.

Tables 1 and 2. The number of 

and pulse rate (Table 1
were seen in Table 2.

Analysis of clinical improvements i.e. pulse pressure 

Table 3). In the grade 

Table 3). These results 

Analysis of laboratory data revealed statistically 
significant decreases in hemoglobin and hematocrit 
levels after fluid resuscitation. These parameters 

compared to the RL group (Table 4). These results 

permeability improvement when used for initial fluid 
resuscitation. 

Table 3. Clinical improvements after treatment with HES 130/0.4 and RL

Diagnosis Groups

Number of patients reached clinical improvements

Pulse pressure Pulse rate

In
minute 20

In
minute 40

P
In

minute 20
In

minute 40
P

DHF
Grade III

HES 130/0.4
n

9 0
NA**

9 0
NA**

RL
n

16 0 16 0

DHF
Grade IV

HES 130/0.4
n

8 2

0.520

10 0

0.286RL
n

2 2 3 1

**Not analyzed

Table 4. Laboratory tests used to indicate clinical improvements after HES 130/0.4 and RL is 
administered.

Diagnosis Groups

Number of patients reached laboratory improvements

Hemoglobin Hematocrit

In
minute

20

In
minute

40

In
minute 

60
P

In
minute

20

In
minute

40

In
minute

60
P

DHF
Grade III

HES 130/0.4
n

7 1 1

0.008

7 1 1

0.011
RL
n

3 1
12

3 2
11

DHF
Grade IV

HES 130/0.4
n

8 1 1

0.019

9 1 0

0.005RL
n

0 1 3 0 2 2
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treated with RL suffered from recurrent shock less 

episodes of recurrent shock occurred more than six 
hours after initial shock recovery. 

the treatments was carried out by looking at decreases 

differences were found between the groups (data not 
shown).

Discussion

hemoconcentration and hypovolemia and failure of 
homeostasis mechanisms.
capillary leakage resolves spontaneously by the sixth 
day of illness and is followed rapidly by full recovery. 
Fluid resuscitation is essential in the management 

overcome in order to maintain intravascular volume. 
This allows optimal oxygen transport to cells and 
tissues and decreases oxygen debt in tissues.  In 

prolonged shock occurs when the initial shock fails to 

(plasma or plasma expander) are required as initial 
therapy because their sealing effect will limit vascular 

and will allow plasma to remain in the intravascular 
system for longer.9

rapidly leaks into extravascular space so that episodes 
of recurrent shock and fluid overload causing cerebral 
edema may develop.

solution that has been used and developed extensively 
as a volume expander in hypovolemic cases where it 
acts a sealant and maintains intravascular volume 

to achieve clinical and laboratory improvements in 

were no significant differences in number of patients 
(Table 5).

Means of the amount of fluid required to achieve 
clinical and laboratory improvements in the grade III 

RL The difference was not statistically significant. 

did not show any significant difference between the 
Table 6).

small for statistical analysis. 

Table 5. Distribution of patients based on the amount of 

improvements in subjects with dengue shock syndrome

Diagnosis Groups
Number of patients

1x20 ml
(per kgBW)

2x20 ml
(per kgBW)

P

DHF
grade III

HES 130/0.4
n (%)

9 0
1.000

RL
n (%)

15 1

DHF
grade IV

HES 130/0.4
n (%)

8 2
1.000

RL
n (%)

4 0

Table 6. Mean amounts of fluid required to achieve clinical 
and laboratory improvements in subjects with dengue shock 
syndrome

Diagnosis

to achieve clinical and laboratory 
improvements P

HES 130/0.4
Mean (SD)

RL
Mean (SD)

DHF grade III 20.0 (0.00) 21.3 (5.00) 0.465

DHF grade IV 24.0 (8.43) 20.0 (0.00) 0.168
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been reported to be safer with respect to renal and 
blood coagulation functions than first generation 

5

chloride compared to plasma and this can lead to 

comparison of chloride and sodium levels is essential 
in the management of these patients too.

et al et al

vascular stability could be achieved better and faster 
with administration of colloids. On the other hand 
Wills et al2 showed that no significant differences 
were found in therapeutic response between RL and 

improvements in mortality rates and duration of shock 

laboratory parameters were not studied.
Ringer Lactate as the standard solution used for 

load and cerebral edema.
shock occurs when treatment for initial shock fails to 
lead to improvement within 2 hours. This worsens 

a colloid solution (plasma or plasma expander) is 

it is more expensive.

hindrance of molecular adhesion so that leukocyte 
activation and endothelial damage that lead to 
vascular leakage and failure of organ function can 
be prevented. Adverse reactions including disorders 

Analysis of preliminary clinical parameters of 

were all homogenically unmeasurable in both groups. 
Analysis of preliminary laboratory parameters before 
treatment showed abnormal coagulation profiles and 

the difference was not statistically significant. 

both groups.
Analysis of clinical improvements including 

increasing pulse pressure and pulse rate revealed 

treatments were similarly effective in clinical recovery 

difference was not statistically significant. 
The clinical improvements seen in patients 

by Nhan et al and Wills et al where delayed initial 

treated with RL group compared to those treated with 
a colloid solution.  Clinical improvements observed 
in our study were also similar to those observed by 

et al
found after colloid administration (although this data 
was not statistically significant).  This indicates that 

hemodynamic stabilization faster than crystalloid 
solution.

and hematocrit levels decreased significantly in 

those treated with RL. These findings are similar to 
et al, Nhan et al and Wills et al

significantly faster and greater reduction of hematocrit 
occurred after colloid administration compared to 
RL administration. This supports the theory that 

after administration is caused by hemodilutional effect 
of the increase of plasma volume. This would leads 
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microcirculation in tissues.
et al and Wills et al which showed 

that only hematocrit levels had a significant difference 
with colloid administration compared to RL.
Results from these studies are still show controversy 
between crystalloid and colloid treatments in 

laboratory improvements were seen in groups treated 

were varied. A smaller amount of fluid was required 
to achieve clinical and laboratory improvements with 

4

although the difference was statistically insignificant. 
et al and Wills et al showed no 

significant difference in the amount of fluid required 
between colloid and crystalloid treatments. RL as 
crystalloid solution needs four times of assumed lost 

interstitial space rapidly. 4 as a colloid 

therefore reducing the risk of volume overload.15

Analysis of recurrent shock episodes showed that 

These findings are similar to those of Nhan et al. 4

and thus is clinically more effective.19 This is probably 

of shock. 
et al no adverse 

due to dilution of coagulation factors usually does not 

Liver dysfunction usually occurs only with repeated 
21

salt solution can increase the mortality rate of patients 

in this study responded well to standard treatment 
with isotonic crystalloid solution. Early intervention 
with colloid solution is more beneficial in children 

No differences were noted on 
resuscitation fluid requirement and recurrent shock 
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