Heparin-Induced Bullous
Hemorrhagic Dermatosis
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Unfractionated heparin (UFH) and low-molecular-
weight heparin (LMWH) have been used for years
in the prophylaxis and treatment of thromboem-
bolic disease. Cutaneous reactions to heparin
include hematomas, ecchymoses, erythematous
plaques, nodules, skin necrosis, contact derma-
titis, and urticaria, all occurring more commonly
at local subcutaneous injection.sites. Generalized
cutaneous reactions are moré rare. We report the
case of a man with no known risk factors who
developed intraepidermal hemorrhagic 'bullael on
distant sites after receiving intravenous UEH for
suspected pulmonary embolism. He was diag-
nosed with heparin-induced bullous hemorrhagic
dermatosis and recovered without further compli-
cations after\discontinuation of the heparin. This
casereveals that widespread cutaneous réactions
to heparin may occur,| though they are rare.
Cutis."2013;91:93-98.

nfractionated heparin (UFH) and more re-

cently low-molecular-weight heparin (LMWH)

have been used clinically for the last 70 years,
primarily for prevention of venous thrombosis and
pulmonary embolism. Both forms produce their major
anticoagulant effects by activating antithrombin III.
Several adverse reactions to heparin have been dis-
cussed, with bullous eruptions rarely reported.! We
present a case of a male patient who presented with a
bullous hemorrhagic eruption following the adminis-
tration of intravenous UFH.
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Case Report

An 83-year-old man with a body mass index of 24 pre-
sented with gradually worsening shortness of breath
and edema of the lower extremities of 2 days’ dura-
tion. His medical history was remarkable for coronary
artery disease, congestive heart failure secondary to
ischemic cardiomyopathy, atrial fibrillation, chronic
obstructive, pulmenary disease, and hypothyroidism.
His current medications included a fluticasone pro-
pionate metered-dose inhaler, aspirin (81 mg), furose-
mide, hydralazine hydrochloride, isosorbide dinitrate,
levothyroxine sodium, metoprolol succinate, simvas-
tatin, and tiotropium bromide.

Duplex Doppler scan of the lower extremities was
obtained along with a ventilation-perfusion scan,
which shewed a low to moderate probability for pulmo-
nary embolism; howeyer, because of the medical team’s
high suspicion for, pulmonary embolism as well as the
patient’s atrial” fibrillation, coumadin was initiated,
which was bridged with UFH. The patient.received an
initial loading dose of 5000 U of heparin followed by
heparin sodium administered as a continuous intrave-
nous infusion (800 U/hour for 6 days). Five days after
starting the anticoagulants, the patient developed
numerous scattered clusters of tense hemorrhagic bul-
lae on his left arm, flank, bilateral thighs, and anterior
aspect of the lower left leg. Physical examination
revealed tense hemorrhagic bullae ranging from 0.5- to
l-cm in size on otherwise normal skin (Figures 1
and 2). The bullae were asymptomatic but bled easily
upon trauma or scratching. No other atypical cutane-
ous findings, including oral lesions, were noted. Our
differential diagnoses included drug-induced bullae,
atypical bullous dermatoses including bullous pem-
phigoid, bullous variant of erythema multiforme, and
septic phenomenon. Erythema multiforme was unlikely
given the specific distribution of the lesions and mini-
mal inflammation, and septic phenomenon was ruled
out because the patient was afebrile with no leukocyto-
sis and sparsely distributed bullae.

A punch biopsy specimen was obtained from
the left thigh, which revealed a tense subcorneal
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Figure 1. Clustered hemorrhagic bullae on thigh.

Figure 3. Tense intraepidermal blister filled with red
blood cells (H&E, original magnification x40).

Figure 2. Widespread bullae on left forearm that was
distant from heparin infusion site.

intraepidermal bulla filled with serum and red blood
cells. The underlying dermis showed no evidence of
vasculitis or thrombi (Figures 3 and 4).

The following laboratory results were perti-
nent: platelet count, 148,000/uL (reference range,
150,000—350,000/uL); international normal-
ized ratio, 1.3 (reference range, 0.9-1.2); creati-
nine, 3.2 mg/dL (reference range, 0.6-1.2 mg/dL).
After the administration of heparin and the
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Figure 4. Higher-power view demonstrating intraepithe-
lial location of bulla (H&E, original magnification X200).

subsequent skin eruption, the patient’s hemoglo-
bin count was 9.8 g/dL (reference range, 14.0—
17.5 g/dL), his platelet count was 146,000/uL,
the activated partial thromboplastin time was
90.6 seconds (reference range, 25—40 seconds),
and the international normalized ratio was 1.8. He
remained afebrile with a white blood cell count
within reference range throughout his hospitalization.
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Although bullous eruptions have been reported
from treatment with furosemide, in this case the
initiation of heparin temporarily was associated with
the eruption. The patient was diagnosed with a
heparin-induced bullous eruption. Discontinuation of
heparin was recommended, and the patient’s eruption
resolved without incident. Subsequently, the patient
was discharged and placed on a furosemide regimen
(80 mg twice daily). The patient was scheduled to
undergo antiplatelet factor 4 antibody and allergy
testing as an outpatient but was lost to follow-up.
Although these tests would have been valuable addi-
tions to the evidence supporting our diagnosis, the
histopathology and temporal relationship between
the heparin introduction and onset of the eruption
are strong evidence for causation. The patient was
discharged on a higher dose of furosemide, which was
never discontinued, and had resolution of his bullae
during this time, which does not support furosemide
as the causative drug.

Comment

Heparins are a group of naturally occurring glycosami-
noglycans utilized for the prevention and treatment of
thrombo-occlusive and embolic disease due to their
anticoagulant properties. Heparin is only effective
in the presence of antithrombin III.> The heparin-
antithrombin complex inactivates several coagula-
tion enzymes including prothrombin (factor 1la) and
factors [Xa, Xa, Xla, and Xlla. Heparin also binds
to platelet factor 4 and the vascular endothelium.’
Althoughvit is primarily considered an'anticoagulant,
heparin has several well-known effects, including
angiogenesis regulation, lipoprotein lipase modula-
tion, inhibition of vascular smooth muscle cell pro-
liferation (after endothelial injury), and endothelial
wall maintenance.* Endogenous heparin primarily is
found in mast cells, basophils, and to a lesser extent
in the endothelial cells of the vasculature.

The pathogenesis of heparin-induced cutaneous
reactions is poorly understood; however, several theo-
ries exist. Initially, it was thought that the reaction
was due to a preservative in heparin, but because
LMWHs, which are free of preservatives, also have
been associated with skin eruptions, this cause is
unlikely.’ Today it is believed that heparin-induced
skin lesions might be caused by at least 5 mechanisms:
delayed (type IV) hypersensitivity reactions, immune-
mediated thrombocytopenia, type [ allergic reactions,
skin necrosis, and pustulosis.!

Not surprisingly, hemorrhage is the most com-
mon therapeutic complication. Bullous hemorrhagic
eruption from heparins is a rare cutaneous side effect.
Cutaneous reactions include skin necrosis, immuno-
logically mediated eruptions, and bullae formation.
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Other known side effects include heparin-induced
thrombocytopenia (HIT) complicated by bilateral
adrenal hemorrhage, hypertransaminasemia, abnor-
mal liver function, alopecia, and osteoporosis.>* The
2 most commonly reported causes of heparin-induced
skin lesions are immune-mediated HIT due to anti-
platelet factor 4 antibodies and delayed hypersensitiv-
ity reactions. In 1995, Warkentin et al® demonstrated
that HIT, associated thrombosis, and heparin-induced
IgG antibodies are more common in patients treated
with UFHs than LMWHs. Schindewolf et al” con-
ducted an observational cohort study in which they
verified that heparin-induced, nonnecrotizing skin
lesions are not strongly associated with HIT, which
previously had been suspected. The authors showed
that nonnecrotizing skin lesions were most likely due
to delayed hypersensitivity reactions and not life-
threatening HIT.

In addition to our patient’s diminished kidney
function, which may have increased the elimina-
tionshalf-life of-heparin, the patient also was taking
aspirin, an antiplatelet drug, which may have con-
tributed to the cutancous eruption. Aspirin use is a
common feature among other reports of patients who
had similar reactions to UFH and LMWH (Table).
The antiplatelet effect of aspirin combined with the
anticoagulant effect of heparin may have contributed
to the hemorrhagic component of the eruption.®®
In fact, heparin has been shown to cause a relative
prohemorthagic tendéncy when ¢oadministered with
salicylates, most,likely due to the lcombination of
antiplatelet efféct with elotting factor inhibition."

Obesity, diabetes mellitus, and treatment with
broad-spectrum antibiotics seem to increase the risk
for thrombocytopenia, skin necrosis, and thrombotic
events in patients being treated with heparin, which
usually is the result of heparin-induced formation
of platelet aggregating immunoglobulins in these
patients."* Other risk factors that have been identified
include a body mass index greater than 25, treatment
with heparin for more than 9 days, and female sex.!
Interestingly, our patient did not exhibit any of these
risk factors, which emphasizes that these reactions can
occur in any patient, making it difficult to reliably
predict which patients will have an adverse reaction.
Cutaneous necrosis secondary to heparin administra-
tion may serve as a warning of the potentially lethal
complications of intravenous heparin use. Heparin
therapy should be discontinued in patients who develop
skin necrosis or thrombocytopenia, and oral anticoagu-
lation should be considered as an alternative.'

Conclusion
Our patient recovered quickly and completely after
discontinuing treatment with heparin, but patients
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who continue heparin therapy may experience sub-
stantial morbidity.
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