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Prompt restoration of the volume plasma 
circulation is the cornerstone of DSS therapy due 
to the poorly understood of the pathophysiology 
and mechanisms underlying the vascular leakage, 
therefore no specific treatment is available.4,8

Abstract
Background

Objective
leakage in DSS.
Methods
comparison of plasma and gelatin solution for resuscitation of 

Results

in studied variables : total volume  rate, blood pressure, pulse rate, 

Conclusions Gelatin solution can be used as volume replacement 
in resuscitation of DSS if blood plasma is not available especially 
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vascular leakage, but it has disadvantages such as 
transmitting diseases, allergic reactions, anaphylactic 

areas.
difficulties to find proper donors in immediate time. 

have adverse effects on coagulation factor, renal, liver, 
and fluid accumulation.

hypovolemic shock.
one of colloids for DSS management.  Nhan et al 
reported that gelatin solution for DSS resuscitation 
in Southern Vietnam is better than Ringer lactate® 
and normal saline to recover pulse pressure.  Gelatin 
solution is better than Starch® and Dextran® 
solution base on anaphylactic reactions, coagulations 
effects, renal dysfunction, liver dysfunction or fluid 
accumulation.
has no adverse effects such as transmitting diseases, 

blood plasma could be replaced by gelatin solution if 

Methods

comparison of blood plasma and gelatin solution for 

conducted in the pediatric intensive care unit from 

, the parents 

of hypersensitivity of blood transfusion and gelatin 

Ethics Committee of the hospital.
Clinical procedures

randomly assigned to receive either plasma or gelatin 

demographic data, history (duration of fever, bleeding 
manifestation, vomits, abdominal pain, diarrhea, 

consciousness, blood pressure, pulse pressure, pulse 

ureum and creatine. 

still in shock. After pulse pressure 
performed physical examination (general condition, 
consciousness, blood pressure, pulse pressure, pulse 

maximum. Blood pressure, pulse pressure, pulse rate, 

entry or in the event of cardiovascular deterioration. 

Fluid overload manifestation (palpebral edema, 

blood pressure 
diuresis
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blood transfusions, diuretics and other therapy could 
be given depend on clinical condition.

Outcome measurements

Statistical analysis

pressure, pulse pressure, pulse rate, respiratory rate, 
body temperature, hematocrite, diuresis, decreased 

of stay in the hospital and blood plasma or gelatin 

Results

dropped out of complications (dengue encephalopathy, 

group and gelatin solution group (Table 1

Table2

Hemodynamic variables 

improved hemodynamic variable, such as systolic 
blood pressure, diastolic blood pressure, pulse pressure, 
pulse rate, hematocrit and diuresis on both groups. For 
pulse pressure variable, t significant difference such 

in subjects received gelatin than that of plasma 

Figure 1

Table 1. Baseline characteristics of study subjects 

Characteristics Plasma
(N= 25)

Gelatin
(N=25)

Age (yr)
Mean
Male Sex
Body weight (kg)
Ab response
Primary
Secondary
Day of illness at shock (day)
Mean
Bleeding manifestation (mucous)
Epistaxis
Hematemesis
Mean
Bleeding gum
Liver size (cm)
Mean
Systolic blood pressure (mmHg)
Mean  before RL 20 ml/kg
Mean after RL 20 ml/kg
Diastolic blood pressure(mmHg)
Mean  before RL 20 ml/kg
Mean after RL 20 ml/kg
Hematocrit  %
Mean  before RL 20 ml/kg
Mean after RL 20 ml/kg
Platelet count  x103 /mm3
Mean

6.9
12

22.06

0
21

5

3
0
0
2

2.0

90.00
100.00

76.67
70.00

48
42

69.48

7.1
13

22.71

0
19

4

3
0
4
0

2.0

90.00
100.00

76.75
70.00

48
41

67.00

Statistical analysis:  at-test, bchi-square test, cFisher’s exact test, dMann-
Whitn ey test
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At 4 hour, Mann-Whitney test, p<0.01

Figure 1 Curve of pulse pressure in gelatin group 
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significant difference in higher decreament of 
hematocrit, in subjects received gelatin than than that 

Figure 2

Different from previous hemodynamic variables, 

Gelatin solution group had higher diuresis rate than 
that of plasma group in convalescent phase, using 

Figure 3

blood pressure variable (Figure 4
pressure (Figure 5 Figure 6

Hematologic Variable 

decreament of platelet count in gelatin solution group 
mm3

mm3 Tabel 2

Possible complications of fluid treatment

Table 2. Main Outcome Measurements

Characteristics Plasma
(N= 25)

Gelatin
(N=25)

P

Mean
Platelet count (x 103 cells/mm3)

Mean after treatment 12 hour
Mean of decreased in 12 hour

Re-shock state
Number of reshock
Average time to reshock (hour)

Allergic reactions
Mild
Severe

Bleeding manifestation (mucous)
Epistaxis
Hematemesis
Melena
Bleeding gum

Lengh of hospital stay (day)
Mean

140

69.48
37.04
32.44

1
20
2

1
1

0
0
3
1

3.00

140

67.00
46.96
20.12

0
0
0

1
0

0
0
2
0

3.00

0.389a

0.670b

0.048b

0.018b

1.000c

-----
0.490c

1.000c

1.000c

----
----

0.235c

0.490d

0.389a

Statistical analysis: aMann-Whitney test, bt-test, cFisher’s exact test, dchi-square test, 
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Figure 2. Curve of hematocrite in gelatin  and plasma 
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Figure 3. Curve of diuresis in gelatin and plasma 
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convalescent phase (Figure 7

fever developed in one subject in each of both 
groups as mild allergic reaction and one subject 
had severe allergic reaction (urticarial rash, fever 
and dropped blood pressure after receiving blood 

HCl intravenously for severe allergic reaction 
(Table 2

Figure 8).

not found in both groups (Table 2

manifestation, clinical fluid overload, and allergic 
Table 2

Table 2

Discussion

a marked reduction in the mortality rate in the best 

intravenous fluid should be used.
Colloid solution is usually given to prevent 

that occurred before six hours from the onset of the 
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Figure 8. Curve of body temperature in gelatin and 
plasma groups
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Figure 7. Curve of respiratory rate in gelatin and plasma 
groups
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Figure 6. Curve of pulse rate in gelatin and plasma 
groups
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Figure 5. Curve of diastolic blood pressure in gelatin 
and plasma groups
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Figure 4. Curve of systolic blood pressure in gelatin 
and plasma groups
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compared blood plasma as natural colloid and gelatin 

the benefits and side effects of each fluids in the 

manifestation development, clinical fluid overload, 

blood pressure, decreased diastolic blood pressure and 

both substances. Gelatin has four hours of half life 
 From 

previous studies, Dung et al reported increased pulse 

hour of resuscitation.  Nhan et al  reported pulse 

as dextran and better than RL® and normal saline. 
Pulse pressure is the most significant factor 

predicting the clinical response to resuscitation in 
DSS.

reported by Nhan et al
and by Dung et al
Different methods in these studies caused different 
results in hematocrit decrements including our study. 

th

th hours, causing significant difference to 

Current theories of microvasculer ultrafiltration 
support the basic Starling principle of a balanced 

pressure, but postulate the glycocalyx, rather than the 
endothelial cells, to be the major regulator of fluid 

particularly albumin, absorbed to positive residues 
in the glycocalyx layer and restrict ultrafiltration.8

gelatin.

study reported by Samsi et al. Samsi et al found that 

flux.

cells consumption.

solution is better than blood plasma to stabilize 

plasma recipient in convalescent phase and caused 

treatment.
During study, side effects of allergic reaction 
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occurred in both groups. One mild allergic reaction 

allergic reaction in plasma group. Allergic reaction in 

in anaphylactic reaction to gelatin urea linked and 
polygeline.  Darell et al  reported number of allergic 

 and 

Multicenter studies in Germany 
reported that incidence of allergic reaction in gelatin 

 Febrile response in plasma 
recipient might be caused by either bacterial or non 
endotoxin pyrogens.

virus.6

and gelatin solution. Gelatin solution can be used as 
volume replacement in DSS resuscitation if blood 

treatment. On the other side, Gelatin is cheaper than 
plasma and  it is relatively available  at any time.
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