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P: In patients with shock undergoing fluid resuscitation 
I: Does the use of hetastarch (Hespan)/colloids 
C: Compared to isotonic crystalloid solutions 
O: Improve patient outcomes 
 
Search Strategy: Medline, PubMed, OVID 
 
AUTHOR INFO STUDY GROUP STUDY TYPE KEY RESULTS WEAKNESSES 
Friedman, Z., et al; 
Anesthesia Analg 
2003 

20 healthy mongrel 
dogs 

Randomized, 
Controlled 

-LR (60,80) vs Hetastarch in resuscitation of dogs bled 
down to Map 40 
      -Lactate levels lowest in Hetastarch grp 
      -Oxygen delivery highest in hetastarch grp 
      -SV index and CI larger in Hetastarch grp and   
        LR80 grp  
     -Significantly less fluid to maintain map in  
       Hetastarch vs LR group  (840 ml vs 1880 vs 4590) 
 

-Dog Model 
-Small number of 
subjects 

Brummel-Ziedins, 
K., et al; Journal of 
Trauma, Injury, 
Infection, and 
Critical Care 

Healthy Patients 
22-60 yrs of age 
(Mean 35) 
 -no hx of 
hemmorhage, 
thrombosis, regular 
aspirin, or drug use 
 -normal pt/ptt, 
fibrinogen, 
platelets 

Observational, 
Exploratory 

Thrombin Generation: 
      -With increased dilution, LR maintained more  
      constant level of thrombin generation than NS and  
      NS > HES, no thrombin generation with HS 
Platelet Activation 
      -HS signf. ↓ platelet activity at very small dilution 
      -At low dilutions, LR<NS<HES<HS 
      -At 30% dilution, LR/NS/HES comparable 
Fibrinopeptide release 
      -LR>NS>HES>HS 
      -Fibin clot mass ↓ with 10-20% dilution LR/NS 
      -With dilutions of 10% and 20%, there was no  
        decrease in fibrin mass with HES and HS  
       -With >30% dilution, HES dramatically decreased  
         clot formation and HS produced no stable clots 
 

-Healthy patients vs 
trauma/shock pts. 
-Small number of 
subjects 
-Observational, not 
randomized 



Wilkes,NJ, et al; 
Anesthesia Analg. 
Oct 2001 

47 elderly surgical 
patients 
undergoing major 
surgery 

Prospective, 
randomized 
double-blinded 

Saline Group (NS or hetastarch in NS (hespan))    
       -Larger post-op chloride increase 
       -Larger post-op base excess 
       -2/3 of group developed post-op hyperchloremic  
         metabolic acidosis 
Balanced Fluid Group (6% hetastarch in balanced 
glucose and electrolyte Soln (Hextend)) 
        -Improved gastric mucosal perfusion as did not  
       develop post-op hyperchloremic metabolic acidosis 
 

-Small number of 
subjects 
-Major surgery not 
well-defined or 
necessarily equal 

Roche, A, et 
al;Anesthesia 
Analg. Oct 2006 

10 Healthy 
Volunteers 

 Compares Saline-Based and Balanced Electrolyte 
Crystalloid and Colloid Intravenous Fluids on 
Coagulation 

-NS 
-LR 
-Hespan (6% Hetastarch in 0.9% NS) 
-Hextend (6% Hetastarch in BAL electrolyte soln) 
-PentNaCL (6% Pentastarch in NS) 
-Pentalyte (6% Pentastarch in BAL electrolyte soln) 
-Voluven (6% Tetrastarch in NS) 
-Human Albumin Soln 4.5% 

Smaller molecular wt hetastarches and colloids 
(Pentalyte, Voluven) suspended in balanced salt soln 
preserve coagulation better 
 

-In vitro study 
-Small number of 
subjects 

 
 Clinical Bottom Line:  More studies need to be performed with larger cohorts of patients. Many studies have conflicting results.  Overall, it 
appears the smaller molecular wt hetastarches in BAL are more effective and less detrimental. However, these are not yet available in the US. 
Hextend appears to have a better profile than Hespan of the fluids available in the US.  In patients with CHF or Renal Failure, it may be 
detrimental.  In conclusion, colloids are relatively expensive and have not definitively been shown to decrease morbidity/mortality.  


