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Eczematous Skin Lesions:
Delayed-Type Hypersensitivity Reaction to

Subcutaneous Enoxaparin: Case Report

AABBSSTTRRAACCTT  In the last two decades low molecular weight heparins have been increasingly used for
the  prophylaxis and treatment of thromboembolic disorders. Unfortunately, like unfractionated he-
parins adverse effects may limit the continuation of therapy. Heparin-induced skin lesions are com-
monly encountered of which the two most commonly reported causes are immune-mediated
thrombocytopenia and delayed-type hypersensitivity reactions. We present a case with pulmonary
embolism who had eczematous skin lesions on the 10th day of subcutaneous enoxaparin treatment
due to delayed-type hypersensitivity reaction together with the allergolocic work up performed
for the differential diagnosis.

KKeeyy  WWoorrddss::  Heparin, low-molecular-weight; drug hypersensitivity; skin diseases, eczematous

ÖÖZZEETT  Tromboembolik bozuklukların profilaksi ve tedavisinde son iki dekaddır düşük moleküler
ağırlıklı heparinlerin kullanımı giderek artmaktadır. Ancak anfraksiyone heparinlerde olduğu gibi
yan etkiler tedavinin devamını kısıtlayabilmektedir. İmmün aracılı trombositopeni ve gecikmiş tip
hipersensitivite reaksiyonu başta olmak üzere heparine bağlı cilt lezyonları ile sıkça karşılaşılır.
Pulmoner emboli tanısı konularak başlanan subkutan enoksaparin tedavisinin onuncu gününde ge-
cikmiş tip hipersensitivite reaksiyonuna bağlı ekzematöz cilt lezyonları gelişen olgu ayrıcı tanı için
izlenen allergolojik çalışma ile birlikte sunulmaktadır.
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ow molecular weight heparins (LMWH) are currently the first choice
therapy in the prophylaxis and treatment of venous thromboembo-
lism. Unfortunately, like unfractionated heparins (UFH) adverse ef-

fects may limit the continuation of therapy.1 Heparin-induced skin lesions
are commonly encountered of which the two most commonly reported cau-
ses are immune-mediated heparin-induced thrombocytopenia (HIT) and
delayed-type hypersensitivity (DTH) reactions.2 We present a case of DTH
reaction to subcutaneous (SC) enoxaparin and the allergological work up
performed for the differential diagnosis.

CASE REPORT
Following stomach cancer surgery, a 58-year-old man received enoxaparin 60
mg, twice daily, due to subsegmental pulmonary embolism. Itchy erythema-
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tous and eczematous plaques appeared 10 days after
initiation of subcutaneously applied enoxaparin. The
lesions were located on both arms and on abdominal
wall at the sites of injection (Figure 1). Platelet count
was within normal limits and it remained so in the
following days. He had no history of treatment with
UFH or LMWH before. LMWH therapy was halted
since we suspected hypersensitivity reaction to eno-
xaparine. Prick test with 1/1 and intradermal test
with 1/10 enoxaparine were negative. SC challenge
was performed with therapeutic dosage of enoxapa-
rine and was positive. Informed consent was obtai-
ned prior to the tests. Punch biopsy was performed
from the skin lesions of left arm and the histological
study revealed some vacuolization of the dermal-
epidermal junction with few apoptotic epidermal
cells and perivascular infiltrate of lymphocytes and
eosinophils (Figure 2). These findings together with
no histological evidence of occlusion in dermal ves-
sels was consistent with drug eruption. Intravenous
(IV) challenge test was planned to determine whet-
her IV heparin treatment is possible, though test was
not performed because of unwillingness of the pati-
ent. Anticoagulation therapy was continued with
oral warfarin sodium since extensive cross-reactivity
is well-known among different forms of LMWHs
and so as between LMWHs and UFH preparations. 

DISCUSSION

Heparin-induced skin lesions are being increa-
singly reported, although exact incidence is unk-

nown. At least 5 mechanisms are responsible for
skin lesions; DTH responses, immune-mediated
thrombocytopenia, type I allergic reactions, skin
necrosis and pustulosis. DTH reactions with
LMWHs is reported as 7.5% in a study.2

DTH to subcutaneously applied heparins pre-
sent with itchy erythematous or eczematous pla-
ques around injection sites, characteristically
during ongoing therapy is at 7 to 10th days. In case
of prior sensitization and re-exposure, however,
skin lesions appear within 1 to 3 days. In early
erythematous lesions, histopathologic examina-
tion reveals a dense mononuclear infiltrate of pre-
dominantly CD4+ lymphocytes with scattered
eosinophils. Eczematous lesions additionally show
epidermal spongiosis. These findings are consistent
with a DTH reaction of the skin.3 In the present
case punch biopsy specimens from the lesions re-
vealed DTH reaction.

DTH reaction of the skin with use of heparin
should be distinguished from heparin-induced skin
necrosis. Heparin-induced skin necrosis is the cu-
taneous manifestation of HIT. Painful and mildly
infiltrated erythema is followed by a central bul-
lous and necrotic area surrounded by a hemorrha-
gic rim. Lesions are not always restricted to heparin
application sites but may also occur at distant sites,
typically at locations with increased subcutaneous
fat tissue. Pathologically thrombosis of skin vessels

FIGURE 1: Itchy ery the ma to us and ec ze ma to us pla qu es on the left up per arm.
(See for colored form http://cardivascular.turkiyeklinikleri.com/)

FIGURE 2: Va cu o li za ti on of the der mal-epi der mal junc ti on with few apop to -
tic epi der mal cells and pe ri vas cu lar in fil tra te of lymphocy tes and eo si nop hils
(he ma toxy lin-eo sin sta in x 40).
(See for colored form http://cardivascular.turkiyeklinikleri.com/)
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without signs of vasculitis is detected in skin biopsy
specimens. Other than HIT the differential diag-
nosis of erythematous and eczematous plaques after
subcutaneous heparin administration includes he-
matomas, local infections, and eczema attributable
to skin disinfectants.3

In the present case, both the macroscopical ap-
pereance of the lesions and their location limited
to injection sites was typical for DTH reaction to
enoxaparin. The patient had no history of prior he-
parin treatment, so no prior sensitization was pos-
sible and accordingly the lesions appeared after a
week of treatment as expected. Platelet count was
controlled in order to exclude possibility of HIT
and it was within normal limits. Heparin therapy
was halted immediately and allergolocic algorithm
for suspected cases of DTH was planned. First prick
and intradermal tests were performed and were
both negative, so we applied SC challenge test as
next step. SC challenge test is considered as gold
standard for the diagnosis of DTH.3-5

Heparins are anionic polysaccharides extrac-
ted from porcine intestinal mucosa; during the
processing process, they are fractionated and de-
polymerized. Therefore, heparin preparations are
not pure substances but a composite of heteroge-
neous molecules varying in size and chemical
structure. Potential antigenic determinants of the
heparin molecule have not yet been determined,
however. Typical for DTH against subcutaneously
administered heparins is the extensive cross-reac-
tivity among different heparins is the rule, inclu-
ding all UFH and LMWH preparations of all
manufacturers.3

In case of DTH to subcutaneously injected he-
parin, IV application of this drug theoretically im-
plies the risk for a generalized eczematous reaction.

Data in the literature show that patients with DTH
to heparins tolerate IV heparin application, howe-
ver.6,7 In the present case in order to seek for IV he-
parin tolerance, IV challenge test was plannned but
because of unwilingness of  the patient, test was
not performed. 

Typical for DTH to subcutaneously administe-
red heparins there is extensive cross-reactivity
among different heparins, including all UFH and
LMWH preparations. Heparinoids initially seemed
as an alternative but they may cross-react with he-
parin in case of DTH. Although danaparoid indeed
shows low cross-reactivity with heparin in terms
of heparin-induced antibody binding, cross-reacti-
vity between heparinoids and heparins is quite
common.3,8 Fondaparinux, which is the best alter-
native drug in HIT cases, is well-tolerated in pati-
ents with delayed-type reactions to heparins and
heparinoids. Occasional cases with type IV allergy
to fondaparinux on intradermal testing and also
after subcutaneous challenge were reported. Ne-
vertheless, fondaparinux still seems to be a valuable
alternative in most cases of heparin and hirudin
hypersensitivity.8 Because of their completely dif-
ferent chemical structure, hirudins are reported as
the only safe alternative for subcutaneously applied
anticoagulation by some authors.3 In the present
case oral warfarin sodium was administered because
neither fondaparinux nor hirudins are avaible in the
market in our country.

As a result of increasing use of LMWHs rela-
ted skin lesions are more frequently encountered.
DTH reactions should be considered when ecze-
matous skin lesions occur at injection site. An al-
lergological evaluation may help to choose an
alternative drug, especially if prolonged treatment
is necessary.
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