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I am here today on behalf of the Resuscitation Outcomes consortium which is an NIH funded clinical trials network composed of 10 clinical centers in the US and Canada. The mission of this consortium is to conduct clinical trials in cardiac arrest and life threatening trauma. We currently have an IND application under review by CBER to conduct a trial of hypertonic resuscitation following traumatic injury to include patients with hypovolemic shock and severe traumatic brain injury. One arm of this trial will use a 7.5% saline/6% dextran 70 solution, marked by Biophaisia Inc as Rescueflow(, as the initial resuscitation fluid administered by the prehospital providers. As the discussions here today have implications regarding the need for Promit( administration prior to the study fluid in this trial we would like to comment specifically on the risk of anaphylaxis to HSD in trauma patients.

We recognize, that the anaphylactoid reactions reported with dextran solutions are associated with dextran-reactive antibodies (DRA), which are believed to be present in most humans in low titers. It is reported that the most serious dextran-induced anaphylactoid reactions (DIAR) are observed in patients with high DRA titers (Berg et al 1991). Generally, only small volumes of dextran need to be infused to elicit a reaction and DIAR usually occurs in the first few minutes after infusion begins (Svensen 2002).

Historically, significant allergic reactions have been associated with dextrans of molecular weights >100,000 or those with a greater degree of branching than current clinical dextrans (Kabat and Bezer 1958; Bailey et al 1967; Hedin et al 1976). In general, observations of severe anaphylactic reactions to clinical dextrans with average molecular weights of 75,000 or less are considered rare (Brisman et al 1968), with incidences in the range of 0.013% to 0.024% (Ljungstrom et al 1983).  In comparison to other colloids, the incidence of anaphylactoid reactions related to dextran are about twice the rate for albumin, whereas the incidence of these reactions due to hydroxyethyl starch or gelatin is 2-fold and 6-fold higher, respectively, than for dextran (Barron et al 2004).

Based on the proposed mechanism associated with the DIAR, Promit (Dextran 1, MW 1000) was introduced to reduce the incidence of severe reactions. As discussed today, a 10 year study in Sweden reported a 35-fold reduction in the incidence of severe DIAR and a 90-fold reduction in DIAR associated deaths (Hedin and Ljungstrom 1997). Promit had no effect on mild DIAR and was associated with side effects, itself, including bradycardia and arterial hypotension. Nevertheless, use of Promit prior to infusion of Dextran solutions in patients of any type, is considered to make dextran one of the safest colloids to use (Hedin and Ljungstrom 1997).

The question has been raised as to whether Promit should be required prior to infusion of HSD in trauma patients. To date with over 900 trauma patients enrolled in clinical trials receiving HSD, no incidences of DIAR have been reported (summarized by Svensen 2002). Rescueflow( is currently approved in 14 European countries for “use as the initial treatment of hypovolemia with hypotension following traumatic injury”. With >20,000 patients receiving Rescueflow in clinical use, there have been no reports of DIAR (data from Biophausia, Inc, 2005). Laubenthal et al (1987) reported that use of Promit 1 was unnecessary in trauma patients. These authors suggested that the rapid infusion of dextran solutions in trauma patients results in an excess of antigen in the blood and therefore prevents the formation of immune complexes. It has also been suggested that elevated catecholamine levels in trauma patients may be protective for development of DIAR (Maningas et al 1989; Svensen 2002). Whatever the mechanism, it is current medical opinion that trauma patients seem to be protected from development of severe DIAR. It should be noted that the Swedish Physician’s Desk Reference makes no recommendation for using Promit in trauma patients (Svensen 2002).

If we can learn from the clinical experience with the use of hypertonic hetastarch (HHS) in Austria, it was observed that 3 of 4 adverse events were attributed to anaphylactoid reactions with an estimate of 18,500-37,000 patients treated with 1-3 units. Patients were treated for hypovolemia in either the ICU or pre-hospital, but the number of actual trauma patients was not listed (Schimetta et al 2002) and it is not stated if the adverse events were in trauma patients, though 2 were over 70. As a worse case scenario we could assume that these patients were trauma victims. The above data would translate to 5-6 anaphylactoid events per 100,000 units of HHS used or 8-16 per 100,000 patients. Since the incidence of such reactions with dextran is half that of hetastarch, then we are looking at an incidence rate of 0.004-0.008% for trauma patients.  It should be noted that hydroxyethyl starch containing products such as Hextend and Hespan have been advocated for treating hypovolemia despite the known risk for anaphylactoid reactions that is greater than that for dextran. Hextend is currently being used by the US military in the Iraq conflict.

In summary, we believe that the risk of a severe anaphylactic reaction to HSD in trauma patients is exceedingly small and thus does not warrant pre-medication with Promit in this clinical trial.  One of the reported side effects of Promit administration is arterial hypotension, which has the potential to exacerbate poor tissue perfusion in this patient population. Preclinical studies support the notion that hypertonic solutions will be most effective if administered as the first resuscitation fluid given to a patient in hypovolemic shock, Thus, our proposed clinical trial is based on administration of these fluids by the prehospital care providers. Adding an additional step to pre-medicate these patients could compromise patient care by delaying the paramedic from other critical tasks. In addition, the future use of these fluids, if the trial demonstrates benefit, will likely remain in the prehospital or battlefield environment where pre-medication may not be practical. 

References

1. Bailey G, Strub RL, Klein RC, Salvaggio J. Dextran-induced anaphylaxis. JAMA 1967; 200:889-891.

2. Barron ME, Wilkes MM, Navickis . A systemic review of the comparative safety of colloids. Arch Surg 2004; 139:552-563.

3. Berg EM, Fasting S, Sellevold OFM. Serious complications with dextran 70 despite hapten prophylaxis. Anesthesia 1991; 46:1033-1035.

4. Brisman R, Parks LC, Haller Jr JA. Anaphylactoid reactions associated with clinical use of Dextran 70. JAMA 1968; 204:166-167.

5. Hedin H, Ljungstrom K-G. Prevention of dextran anaphylaxis. Int Arch Allergy Immunol 1997; 113:358-359.

6. Hedin H, Richter W, Ring J. Dextran-induced anaphylactoid reactions in man. Int Arch Allergy Appl Immunol 1976; 52:146-159.

7. Kabat EA, Bezer AE. The effect of variation in molecular weight on the antigenicity of dextran in man. Arch Biochem Biophys 1958; 78:306-318.

8. Laubenthal H, Peter K, Messmer K. Dextran for traumatic shock patients in spite of possible anaphylactic reactions? Circ Shock 1987; 21:372 (abst).

9. Lungstrom K-G, Renck H, Strandberg K, Hedin H, Richter W, Widerlov E. Adverse reactions to dextrans in Sweden 1970-1979. Acta Chir Scand 1983; 149:253-262.

10. Maningas PA, Mattox KL, Pepe PE, Jones RL, Feliciano DV, Burch JM. Hypertonic saline dextran solutions for the prehospital management of traumatic hypotension. Am J Surg 1989; 157:528-534.

11. Renck H, Ljunstrom K-G, Rosberg B, Dhuner K-G, Dahl S. Prevention of dextran-induced anaphylactic reactions by hapten inhibition. II. Comparison of the effects of 20 ml Dextran 1, 15%, administered either admixed to or before dextran 70 or dextran 40. Acta Chir Scand 1983; 149:349-353.

12. Renck H, Ljunstrom K-G, Hedin H, Richter W. Prevention of dextran-induced anaphylactic reactions by hapten inhibition. III. A Scandinavian multicenter study on the effects of 20 ml Dextran 1, 15%, administered before dextran 70 or dextran 40. Acta Chir Scand 1983; 149:355-360.

13. Schimetta W, Schoehl H, Kroll W, et al. Safety of hypertonic hyperoncotic solutions-A survey from Austria. Wien Klin Wochenschr 2002; 114:89-95.

14. Svensen CH. Hypertonic solutions: An update. Trauma Care 2002; 12:6-12.


