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Who is the most  dangerous 
creature for human being?



 Mosquitoes are the most  dangerous creature for 
human being

 Causes more human deaths  than any deaths caused 
combinely by  all animals like tigers, shark,lions and 
other predators

•









Dengue Hemorrhagic Fever

• Febrile Phase

• Critical phase characterized by plasma leak

• Convalescent Phase



Dengue “Leak” Fever

• Plasma leak during critical phase is the hall 
mark

• Leading to 3rd space losses                                           
– peritoneal cavity                                                         
– pleural cavity

• Variable in magnitude and exact timing



Clinical Implications

• Usually last for 48 hours

• Reabsorption of fluid during convalescent 
phase



Pathogenesis of leak

• Infection with a virulent dengue virus 

• Presence of antibodies that enhance dengue 
virus infection (ADE)

• Intense immune activation



Pathogenesis

• Intense immune activation leading to cytokine 
storm

• Rapidly elevated cytokines (TNF-a, IL-2, IL-6, IL-8, 
IL-10, IL-12, and IFN-g)

• Malfunction of vascular endothelial cells

• Plasma leakage from intra to extravascular space



Pathogenesis

• In severe DHF the loss of plasma is critical

• Patient becomes hypovolaemic

• Signs of circulatory compromise

• Progress to shock, organ failure, death



Pathogenesis

• Self limited

• Ends after 48 hours



Corner Stones of Dengue Management

Early diagnosis

Follow up
Clinical
HCT
Platelet

Detection of 
warning 
signs/Plasma 
leakage

Judicious use of 
fluid



Management of Dengue Shock Syndrome

• The corner stone of  management of  Dengue shock 
syndrome

Fluid Resuscitation

No effective treatments available

Intervention remains largely supportive 



Indications for IV fluid

• When the patient cannot have adequate oral fluid 
intake or is vomiting 

• When HCT continues to rise 10%–20% despite oral 
rehydration

• Impending shock

• Shock





When it comes to selecting the 
resuscitation fluid, clinicians are 

faced with a range of options 
including the choice between 
colloid and crystalloid solution



The Colloid Crystalloid Question……

Basic yet fundamental question

Is one of the oldest but debate still ongoing

The first intervention given to every patient

• Often several litres





Crystalloid   Solution Colloid    Solution

Half –life of 30-60 minutes Half –life of  several hours or days

3X the volume needed for replacement Replaces volume for volume

Excessive use can cause  peripheral and 
pulmonary edema

Excessive use can precipitate cardiac failure

Molecules freely cross the capillary walls, less 
fluid remains in the intravascular spaces

Molecules large to cross capillary walls, so fluid 
remains in  intravascular spaces for longer

Inexpensive More expensive 

Non -allergenic Risk of anaphylactic reaction

Suitable for vegetarian or vegan patients Some preparations unsuitable for vegetarian or 
vegan patients



Recommended Crystalloids and Colloids

Crystalloids
• 0.9% Nacl saline

• 0.45%NS (For children)

• 5% dextrose in lactated Ringer's solution

• 5% dextrose in acetated Ringer's solution 

• Hartman solution 

Colloids
• Dextran 40

• Hemacel

• Plasma

• Blood & Blood Components

• Human Albumin



Rationale for Resuscitating with
Colloids compared to Crystalloids

Optimization of the microcirculation
?Impact on microcirculatory dysfunction
?Modulation of inflammatory response



2005



Research on this question 
ongoing for several decades

Few studies and systematic 
reviews

The Colloid Crystalloid Question……



So why are we still studying this question?

The Colloid Crystalloid Question……

Surrogate outcomes

Few studies in the critically ill

Small sample size

Low methodological rigor (risk of bias high)





Cochrane Systematic Reviews

The Colloid Crystalloid Question……



Colloid Versus Crystalloid for Fluid Resuscitation in 
Critically Ill People: Starch vs. Crystalloid

No statistically significant difference between  starch and crystalloids 
(RR 0.97, 95% CI 0.86 to 1.09)



Colloid Versus Crystalloid for Fluid Resuscitation in 
Critically Ill People: Dextran vs. Crystalloid

No statistically significant difference between dextran and crystalloids 
(RR 0.99, 95% CI 0.88 to 1.11) 



Colloid Versus Crystalloid for Fluid Resuscitation in 
Critically Ill People: Albumin or FFP  vs. Crystalloid

No statistically significant difference between albumin or FFP and crystalloids 
(RR 0.98, 95% CI 0.92 to 1.06). 



Reviewers found no clear difference in mortality
when colloids (including starches, dextrans,
gelatins, albumin, or fresh frozen plasma) were
compared with crystalloids for fluid resuscitation
in critically ill people

Colloid Versus Crystalloid for Fluid Resuscitation in 
Critically Ill People: Summary



Crystalloid Colloid

Colloid Versus Crystalloid for Fluid Resuscitation: 
What Evidences About Dengue?





• Done in Vietnam
• A double-blind RCT
• 50 children with DSS
• 4 IV fluids

– Dextran
– Gelafundin
– Acetated Ringers
– Normal saline



Changes in the Hct, pulse rate, pulse pressure, and cardiac index values over time (hours) in 
each treatment group (dashes/diamonds, Ringer's lactate; straight line/squares, 0.9% 
saline; dots/circles, gelafundin; and dots/ dashes/triangles, dextran 70



Changes in the HCT, pulse rate, pulse pressure, and  CI values over time (hours), by fluidd
type (dashes/ circles, crystalloid; straight line/ squares, colloid). Data points are means 6 
SE.

Colloids (dextran 70 or gelafundin 35,000) restored CI and PP and normalized HCT more 
rapidly than crystalloids (RL  or 0.9% saline). 

Dextran 70 provided the most rapid normalization of the HCT and restoration of the CI, 
without adverse effects

Colloid may be the preferred solution for acute resuscitation in DSS













• 230 DSS patients in Vietnam
• RCT
• 4 IV fluids

– Dextran
– Gelatin
– Acetated Ringers
– Normal saline



All the children survived
No clear advantage to using any of the 4 fluids
The longest recovery times occurred in the lactated ringer’s group
Most significant factor determining clinical response was the pulse pressure at 

presentation
Suggested benefits in children presenting with lower pulse pressures who received one 
of the colloids





No clear advantage to using any of the 4 fluids

The longest PPRT in the lactated ringer’s group

Pulse pressure at the presentation is the most significant factor determining 
clinical response 

Children with lower pulse pressures showed better response who received one of 
the colloids





• Double-blind, RCT

• 3  fluids for initial resuscitation of  DSS 
– Ringer’s lactate
– 6% dextran70
– 6% HES 

• Two groups:
– Group 1: No severe shock: Received crystalloid or Colloid
– Group 2: With severe shock: Received only colloids



512

Group 1
383

Underwent 
randomization

126
6% Dextran 70

129
Starch(6% HES)

128
6% Ringers 

Lactate

Group 2
129

Underwent 
randomization

67
Dextran

62
Starch( 6% HES)



Kaplan–Meier Curves for Time from Study Entry to Initial (Panel A)
and Sustained (Panel B) Cardiovascular Stability among Children in Group 1,
According to the Resuscitation Fluid Received.
Of 383 patients in group 1, 126 received dextran, 129 starch, and 128 Ringer’s





Initial resuscitation with Ringer’s lactate is indicated for 
children with moderately severe DSS 

Dextran 70 and 6% HES  perform similarly in children with 
severe shock

Given the adverse effects  associated with the use of dextran, 
starch may be preferable for this group.



WHO Handbook







Crystalloid Colloid



Conclusion
• No clear advantage to the use of colloids over crystalloids in 

terms of hospital stay and mortality

• Initial resuscitation with Ringer’s lactate is indicated for children 
with moderately severe DSS 

• Colloids have been shown to restore the CI and reduce Hct faster 
than crystalloids in dengue patients with intractable shock 

• Colloids  might be the preferred choice if the blood pressure has 
to be restored urgently (e.g. pulse pressure < 10 mm hg)



Conclusion

• Colloids may be considered if adequate bolus of crystalloids 
fails to improve the hemodynamic status or Hct

• An ideal intravenous fluid for patients with dengue is one that 
is isotonic 

• Acetated Ringer's solution should be used in severe shock 
with acidosis



Key Points

Manage critical phase with appropriate volume     

• – Don’t under infuse
• – Don’t over infuse

Meticulous monitoring during critical phase to 
match rate of fluid infusion with rate of leak 





Thank you 
and 
best wishes







Colloid Versus Crystalloid for Fluid Resuscitation: 
What About The Scenario in Dengue?

Colloids decreased the hematocrit and pulse rates of
children with DSS after the first two hours of fluid
resuscitation

However, no significant advantage was found over
crystalloids in reducing the recurrence of shock, the need
for rescue colloids, the total amount of fluids, the need for
diuretics, and in reducing mortality











Conclusions

• Initial resuscitation with Ringer’s lactate is 
indicated for children with moderately severe 
dengue shock syndrome. Dextran 70 and 6 
percent hydroxyethyl starch perform similarly 
in children with severe shock, but given the 
adverse reactions associated with the use of 
dextran, starch may be preferable for this 
group.
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Summary   of    Findings   for   the    Main Comparison

Outcomes Anticipated absolute effects∗ (95% CI) Relative effect
(95%CI)

Number of 
participants
(studies)

Certainity
of the 
Evidence
(GRADE)

Risk with crystalloids Risk with starches

All-cause mortality
(at end of follow-up)

Study population RR 0.97
(0.86 to 1.09)

11,177  (24 
studies)

⊕⊕⊕
Moderate

233 per 1000 226 per 1000 (201 to 254)

All-cause mortality
(at 90 days)

Study population RR 1.01
(0.90 to 1.14)

10,415 (15 
studies)

⊕⊕⊕
Moderate

238 per 1000 241 per 1000 (214 to 272)

All-cause mortality
( within 30 days)

Study population RR 0.99
(0.90 to 1.09)

10,135
(11 studies)

⊕⊕⊕
Moderate

191 per 1000 189 per 1000 (172 to 208)

Transfusion  of  blood
products

Study population RR 1.19
(1.02 to 1.39)

1917
(8 studies)

⊕⊕⊕
Moderate

299 per 1000 356 per 1000 (305 to 416)

Renal replacement therapy Study population RR 1.30
(1.14 to 1.48)

8527
(9 studies)

⊕⊕⊕
Moderate

82 per 1000 106 per 1000 (93 to 121)

Adverse events Allergic reaction ⊕ Very low

Study population RR 2.59 (0.27 to 24.91) 7757 (3 studies)

0 per 1000 0 per 1000 (0 to 0)

Itching

Study population RR 1.38 (1.05 to 1.82) 6946 (2 studies)

26 per 1000 35 per 1000 (27 to 46)

Rashes

Study population RR 1.61 (0.90 to 2.89) 7007 (2 studies)

5 per 1000 9 per 1000 (5 to 15)



Monitoring Parameters

• Clinical                                                                             
– Pulse Rate                                                                   
– Blood and Pulse Pressure                                              
– Capillary Refill Time                                                     
– Urinary Output

• Lab                                                                                
– Hematocrit 





Conclusions

• Initial resuscitation with Ringer’s lactate is 
indicated for children with moderately severe 
dengue shock syndrome. Dextran 70 and 6 
percent hydroxyethyl starch perform similarly 
in children with severe shock, but given the 
adverse reactions associated with the use of 
dextran, starch may be preferable for this 
group.




