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Abstract: Heparin is an injectable anticoagulant that prevents coagulation. There are presently high and low molecular 

heparins as well as synthetic pentasaccharide inhibitors. Given its ubiquitous use in sensitive medical states, there is a 

high concern for safety with this drug. 

Heparin can induce several distinct immune-mediated reactions. There are several options to consider when heparin al-

lergy occurs including use of direct thrombin inhibitors such as lepirudin and bivalirudin. 

Of significant relevance, one must make sure that what appears to be heparin allergy is not, in reality, a reaction to a pre-

servative. Benzyl alcohol is used as a solvent and preservative in many products including high and low molecular weight 

heparin and heparin lock flush solution. Allergic contact dermatitis from benzyl alcohol is well known and is on many 

lists of recommended patch test lists for preservatives. 

 Heparin is a highly-sulfated glycosaminoglycan that is an 
injectable anticoagulant that prevents clot formation. Thus, 
the agent is used in patients for thrombotic disorders or in 
situation in which blood clots are otherwise eminent. Such 
instances include deep vein thrombosis, pulmonary emboli, 
myocardial infarctions, and strokes. 

 Heparin is a biological substance that works by activating 
antithrombin III and thereby blocking thrombin from clotting 
blood. Heparin can be used by injection, or can be used on 
medical devices to prevent similar clot formation.  
  There are now more highly processed products available 
referred to as low molecular weight heparin. They also are 
administered subcutaneously, but given their predictable 
clinical results, do not require strict monitoring. Examples 
include enoxaparin (Lovenox and Clexane), certoparin (San-
doparin), ardeparin (Normiflo), parnaparin (Fluxum), tinza-
parin (Innohep and Logiparin), dalteparin (Fragmin), revi-
parin (Clivarin), and nadroparin (Fraxiparin). These agents 
have fewer side effects and have more predictable plasma 
levels. 

 Additionally, there are synthetic pentasaccharide inhibi-
tors of factor Xa. Fondaparinux (Arixtra) and Idraparinux are 
examples of these synthetic five sugars in heparin that form 
the high affinity biding site to antithrombin III. These agents 
are also administered subcutaneously. 

 Heparin-induced IgE-mediated hypersensitivity and ana-
phylactoid reactions are rare but well-described entities [1-
3]. Three distinct immune-mediated reactions have been de-
scribed [1]. First, there is an immediate type I hypersensitiv-
ity reaction with urticaria, angioedema, and/or bron-
chospasm. Secondly, there is a heparin-induced thrombocy-
topenia caused by IgG antibodies inducing platelet  
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activation. This is a progressive type III hypersensitivity that 
occurs within ten days of initiating therapy. Lastly, a delayed 
type IV hypersensitivity has been described in which 
erythematous plaques and eczematous patches occur within 
either hours or after twenty days of treatment [4].

 

 When heparin allergy occurs, there are several options. 
The first option is a tad risky, but due to the transient nature 
of antibodies causing heparin-induced thrombocytopenia, 
one can often restart heparin after a short delay [1, 5, 6]. 
Secondly, heparin has been combined with potent short-
acting platelet agents to attenuate the immununologic reac-
tion [6]. Alternatively, substitution to one of the low molecu-
lar weight heparins and/or synthetic pentasaccharide inhibi-
tors has been successful [1, 2, 7]. However, delayed-type 
hypersensitivity to high and low molecular weight heparins 
does occur [4]. Another option is using a non-heparin agent, 
namely, direct thrombin inhibitors such as lepirudin and 
bivalirudin [6].

 
These agents specifically bind to the catalytic 

site and the anion-binding exosite of circulating and clot-
bound thrombin. They are clearly different in chemical struc-
ture to heparin preventing any cross-reactivity [1, 4].

 

 However, of paramount importance, is to realize that 
what appears to be heparin allergy, may actually be a reac-
tion to its preservative, such as benzyl alcohol. For example 
in the Fig. (1), a 32-year-old female with a history of injec-
tion site reaction to high molecular weight heparin previ-
ously, developed several localized pruritic eczematous and 
hemorrhagic lesions on her abdomen within a day of injec-
tion of a low molecular weight heparin, namely enoxaparin. 
Later it was determined that she was reacting to benzyl alco-
hol, and not the heparin at all. 

 Benzyl alcohol (BA) is commonly present in natural 
products such as flavors, essential oils, balsam of Peru, and 
balsam of Tolu, as well as being synthesized as a solvent and 
preservative. BA is synonymous with; alpha-hydroxyto-
luene, alpha-toluenol, phenylmethanol, benzenecarbinol, 
benzenemethanol, phenylmethyl alcohol, and phenylcarbi-
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nol. It is an aromatic preservative with anesthetic and anti-
pruritic actions. BA is used as a solvent and as a preservative 
in topical steroids, perfumes, and injectable medications in-
cluding steroids, vitamin B12, and heparin. 

 

Fig. (1). A 32-year-old female with a history of injection site reac-

tion to benzyl alcohol. 

 There are reports of serious effects including central 
nervous system dysfunction, coma, and death in premature 
infants who have received benzyl alcohol in medications 
administered intravenously [8-11]. However, as BA was 
administered intravenously in high doses, the effects ob-
served in premature infants have been somewhat disregarded 
and the use of BA has still been considered safe at the in-
tended use level. 

 Allergic contact dermatitis from BA is well known and is 
on many lists of recommended patch test lists for preserva-
tives [12-16]. It is however not one of the 29 standardized 
allergen on the T.R.U.E. Test that is most extensively util-
ized in America. A multicenter dermatologic study in Europe 
performed testing of 2166 individuals, and found 7 patients 
tested positive to BA, which amounts to 0.3% hypersensitiv-
ity [17]. However, a negative patch test to BA does not ex-
clude sensitization to it [18]. It is much better appreciated 
that it is an allergen with injectable vitamin B12 preparations 
than steroids because the latter’s anti-inflammatory effect 
masks the allergic reaction [18-20]. 

 Of note, benzyl alcohol is used in several heparin prod-
ucts including heparin lock flush solution. The low molecu-
lar weight heparins are not free of this problem. For exam-
ple, enoxaparin (Lovenox) states that it is preservative-free, 
yet one of its constituents is benzyl alcohol. 

 Given the ubiquitous use of heparin as an anticoagulant 
in medicine and high concern for safety issues related to this 
drug, it behooves us to make sure that what appear to be 

heparin allergies are not, in reality, reactions to its preserva-
tive. 

REFERENCES 

[1] Pappalardo F, Franco A, Crescenzi G, Poli A, Zangrillo A, Koster 
A. Successful use of bivalirudin for cardiopulmonary bypass in a 

patient with heparin allergy. Perfusion 2007; 22: 67-9. 
[2] Aijaz A, Nelson J, Naseer N. Management of heparin allergy in 

pregnancy. Am J Hematol 2001; 67: 268-9. 
[3] Bick Rl, Frenkel EP. Clinical aspects of heparin-induced thrombo-

cytopenia and thrombosis and other side effects of heparin therapy. 
Clin Appl Thromb Hemost 1999; 5(Suppl 1): S7-S15. 

[4] Maetzke J, Hinrichs R, Staib G, Scharffetter-Kochanek K. Fonda-
parinux as a novel therapeutic alternative in a patient with heparin 

allergy. Allergy 2004; 59: 237-8. 
[5] Parekh K, Burkhart H, Hatab A. Heparin allergy: successful desen-

sitization for cardiopulmonary bypass. J Thorac Cardiovasc Surg 
2005; 130: 1455-6. 

[6] Greinacher A, Lubenow N, Eichlar P. Anaphylactic and anaphylac-
toid reactions associated with lepirudin in patients with heparin-

induced thrombocytopenia. Circulation 2003; 108: 2062-5. 
[7] Huhle G, Geberth M, Hoffman U, Heene Dl, Harenberg J. Man-

agement of heparin-associated thrombocytopenia in pregnancy with 
subcutaneous r-Hirudin. Gynecol Obstet Invest 2000; 49: 67-9. 

[8] Benda GI, Hiller JL, Reynolds JW. Benzyl alcohol toxicity: impact 
on neurologic handicaps among surviving very low birth weight in-

fants. Pediatrics 1986; 77: 507-12. 
[9] Gershanik J, Boecler B, Ensley H, McCloskey S, George W. The 

gasping syndrome and benzyl alcohol poisoning. N Engl J Med 
1982; 307: 1384-8. 

[10] Hiller JL, Benda GI, Rahatzad M, et al. Benzyl alcohol toxicity: 
impact on mortality and intraventricular hemorrhage among very 

low birth weight infants. Pediatrics 1986; 77: 500-6. 
[11] Jardine DS, Rogers K. Relationship of benzyl alcohol to ker-

nicterus, intraventricular hemorrhage, and mortality in preterm in-
fants. Pediatrics 1989; 83: 153-60. 

[12] Wurbach G, Schubert H, Phillipp I. Contact allergy to benzyl alco-
hol and benzyl paraben. Contact Dermatitis 1993; 28: 187-8. 

[13] Andersen KE, Rycroft RJG. Recommended patch test concentra-
tions for preservatives, biocides, and antimicrobials. Contact  

Dermatitis 1992; 25: 1-18. 
[14] DeGroot A, Bos JD, Jagtmann BA, Bruynzeel DP, Van Joost T, 

Weyland JW. Contact allergy to preservatives (IKI). Contact  
Dermatitis 1986; 15: 218-22. 

[15] Lazzarini S. Contact allergy to benzyl alcohol and isopropyl palmi-
tate, ingredients of topical corticosteroid. Contact Dermatitis 1982; 

8: 349-50. 
[16] Li M, Gow E. Benzyl alcohol allergy. Aust J Dermatol 2007; 36: 

219-20. 
[17] Schnuch A, Uter W, Geier J, Lessmann H, Frosch PJ. Sensitization 

to 26 fragrances to be labeled according to current European regu-
lation. Contact Dermatitis 2007; 57: 1-10. 

[18] Verecken P, Birringer C, Knitelisu A, Herbaut D, Germaux M. 
Sensitization to benzyl alcohol: a possible cause of “corticosteroid 

allergy”. Contact Dermatitis 1998; 38: 106. 
[19] Langerholm B, Lodin A, Genttle H. Hypersensitivity to phenylcar-

binol preservative in vitamin B12 for injection. Acta Allergol 1958; 
12: 295-7. 

[20] Turvey SE, Cronin B, Arnold AD, Tarog FJ, Dioun AF. Adverse 
reactions to vitamin B12 injections due to benzyl alcohol sensitiv-

ity: successful treatment with intranasal cyanocobalamin. Allergy 
2004; 59: 1023-4. 

 

 

Received: March 16, 2009 Revised: March 26, 2009 Accepted: March 28, 2009 

 

© Burkhart and Burkhart; Licensee Bentham Open. 
 

This is an open access article licensed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-

nc/3.0/) which permits unrestricted, non-commercial use, distribution and reproduction in any medium, provided the work is properly cited. 

 


