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Delayed-type hypersensitivity skin reactions to heparins are frequent (7.5% of patients 

treated), occurring mainly as eczematous lesions at injection sites and very rarely as severe 
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cutaneous adverse reactions (1). We report 2 cases of enoxaparin-induced acute generalized 

exanthematous pustulosis (AGEP) and discuss cross-reactivity between heparins.  

 

CASE REPORTS 

Case 1: A 74-year-old woman was referred to our emergency dermatology department for a 

sudden, diffuse febrile rash followed by a superficial post-pustular desquamation as shown by 

the patient’s own pictures. The diagnosis was strongly suggestive of AGEP at Day 3 after a 

colonic surgery and pantoprazole, paracetamol, nevofam, phloroglucinol, ketoprofen and 

enoxaparin were the suspected drugs. Case 2: A 74-year-old woman hospitalized in 

neurology, presented a diffuse febrile erythematous rash with non-follicular pinhead-sized 

pustules reinforced in the large folds and associated with leukocytosis at 12700/µL. The 

diagnosis of AGEP was assessed; bisoprolol and enoxaparin, started 2 days previously, were 

suspected and stopped. Allergologic explorations were performed at 5 and 3 months after skin 

recovery, respectively, according to international recommendations (2). For the two patients, 

patch tests (PTs) were performed with the commercialized pills of the suspected drugs diluted 

at 30% in petrolatum and with several undiluted heparins (Table). They were applied on the 

upper back by using IQ ultra chambers (Chemotechnique Diagnostics, Vellinge, Sweden), 

with readings on Day 2 (D2) and D4. Intradermal tests (IDTs) were also performed, with 

heparins diluted from 10-3 to 10-1 with reading on D3. In both cases, all PTs were negative, 

and only delayed reading of enoxaparin-IDT was positive, associated with polysensitization to 

other heparins (Table, Figure). Neither patient reported onset or reinforcement of the eruption 

at the site of the enoxaparin injection. Patient 1 reported a similar previous diffuse 
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desquamative rash occurring 13 years earlier after surgery, in which heparin administration 

was probable, and patient 2, a rash occurring 3 years earlier, when enoxaparin was among the 

offending drugs, but no test had been performed.   

 

Discussion 

We report 2 cases of AGEP due to enoxaparin proven by positivity on delayed reading of IDT 

associated with several heparin cross-reactions and a history evoking a similar previous 

episode. Only 2 cases of severe cutaneous adverse reactions related to heparins have been 

published: one of drug reaction with eosinophilia and systemic symptoms induced by 

enoxaparin (no skin tests performed) and one of AGEP induced by dalteparin, with 

polysensitization that relapsed during the subcutaneous tests (Table) (3,4). Two cases of acute 

localized exanthematous pustulosis, a variant of AGEP, have also been reported: one induced 

by bemiparin with positivity of PT and rechallenge but without cross-reactivity, and one 

induced by calcium heparin with previous similar episodes with enoxaparin and nadroparin 

(5,6). Allergologic exploration is also needed to find safe alternatives in case of eczema 

localized at the injection site. Indeed, despite topical steroids and a switch to another heparin, 

eczema can persist or even spread due to cross-reactivities (7). As in our cases, the literature 

shows that cross-reactions between heparins are frequent in delayed-type hypersensitivity 

(93% of tested patients, median number of positive drugs per patient = 3) and do not depend 

on the molecular weight of the molecules (Table) (1,3, 6-8). Pentasaccharide fondaparinux is 

often proposed as the best alternative, but tests remain necessary because of possible cross-

reactivity (1,3,8). Heparin sodium is another safe proven alternative, even when skin tests are 
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positive, but its intravenous route is less convenient (8,9). Despite or because of their wide 

use, heparins can be overlooked in drug allergy investigations, especially if the lesions do not 

start at the injection site. Extensive allergologic exploration is advised to provide a suitable 

alternative.  

 

REFERENCES 

1. Weberschock T, Meister AC, Bohrt K, Schmitt J, Boehncke W-H, Ludwig RJ. The 

risk for cross-reactions after a cutaneous delayed-type hypersensitivity reaction to 

heparin preparations is independent of their molecular weight: a systematic review. 

Contact Dermatitis. 2011;65(4):187‑94. 

2. Barbaud A, Gonçalo M, Bruynzeel D, Bircher A, European Society of Contact 

Dermatitis. Guidelines for performing skin tests with drugs in the investigation of 

cutaneous adverse drug reactions. Contact Dermatitis. 2001;45(6):321‑8. 

3. Komericki P, Grims R, Kränke B, Aberer W. Acute generalized exanthematous 

pustulosis from dalteparin. J Am Acad Dermatol. 2007;57(4):718‑21. 

4. Ronceray S, Dinulescu M, Le Gall F, Polard E, Dupuy A, Adamski H. Enoxaparin-

Induced DRESS Syndrome. Case Rep Dermatol. 2012:4(3):233‑7. 

5. Gómez Torrijos E, Cortina de la Calle MP,  Méndez Díaz Y, et al. Acute Localized 

Exanthematous Pustulosis Due to Bemiparin. J Investig Allergol Clin Immunol 

2017;27(5):328-9. 

This article is protected by copyright. All rights reserved.



6. Osché M, Gusdorf L, Cribier B, Scrivener JN. Acute localized exanthematous 

pustulosis following heparin calcium injections. Ann Dermatol Venereol 

2020;147(3):207-11.       

7. Phan C, Vial-Dupuy A, Autegarden J-E, et al. A study of 19 cases of allergy to 

heparins with positive skin testing. Ann Dermatol Venereol. 2014;141(1):23‑9. 

8. 8.Pföhler C, Müller CSL, Pindur G, et al. Delayed-type heparin allergy: diagnostic 

procedures and treatment alternatives-a case series including 15 patients. World 

Allergy Organ J. 2008;1(12):194‑9. 

9. Gaigl Z, Pfeuffer P, Raith P, Bröcker E-B, Trautmann A. Tolerance to intravenous 

heparin in patients with delayed-type hypersensitivity to heparins: a prospective study. 

Br J Haematol. 2005;128(3):389‑92.  

This article is protected by copyright. All rights reserved.



LEGENDS OF THE FIGURE 

Results of the delayed intradermal reactions on day 3:  

Patient no. 1:  a) Positive tests for heparin sodium (Héparine®), heparin calcium 

(Calciparine®) and enoxaparin (Lovenox®); b) Positive test for tinzaparin (Innohep®) and 

danaparoid (Orgaran®) and negative tests for fondaparinux (Arixtra®) and bivalirudin 

(Angiox®). 

 Patient no. 2:  c) Positive tests for heparin calcium (Calcinaprine®) and enoxaparin 

(Lovenox®); d) positive test for heparin sodium (Héparine®) and negative tests for 

fondaparinux (Arixtra®); e) positive test for danaparoid (Orgaran®)  
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Table: Cross-reactivity between heparins in delayed hypersensitivity: results of 
allergologic explorations in the two cases and the literature (1,3) 
 
Substance Class Anticoagulant Case 1 

induced by 
enoxaparin 
(D-IDT)

Case 2 
induced by 
enoxaparin 
(D-IDT)

AGEP 
induced by 
dalteparin 
(D-SC) (3)

Systematic review : 
overall cross reactivity 
with other classes in % 
regardless of suspected 
heparin (tested by PT, 

IDT or D-SC) (1)

Heparin calcium ++ ++ ND NEUnfractionated 
heparins 

Heparin sodium ++ ++ ND NE
67.5%

Enoxaparin ++ ++ ++ 80.6%

Tinzaparin ++ ND ++ 56.9%

Dalteparin ND ND ND 
(denial)

69.9%

Low-molecular-
weight-heparins

(LMWH)

Other LMWH ND ND ++ or 
+++

65–
80.9%

73.2%

Danaparoid ++ ++ +++ 65.7%Heparinoids 

Pentosan 
polysulate

ND ND - 36.4% 55.6%

Synthetic 
pentasaccharide

Fondaparinux - - ++ 10.4%

Hirudins Bivalirudin - ND ND NE

DHSR: delayed-type hypersensitivity skin reactions; D-IDT: delayed reading of intradermal 
test, D-SC: delayed reading of subcutaneous injection; PT: patch-test; ND: not tested ; NE: 
not evaluated for overall cross-reactivity 
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