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Figure 1. A, B) Physical examination of Case 1 revealed
multiple lesions, including haemorrhagic bullae exhibiting
prominent acral involvement, as well as ulcerations of the
oral mucosa. C) Case 1. The skin biopsy shows a very strik-
ing necrotising vascular reaction, characterised by mural and
luminal fibrin deposition involving capillaries and venules of
the superficial and deep dermis. Emanating from the zones of
necrotising leukocytoclastic vasculitis are marked extravascu-
lar neutrophilic infiltrates assuming a sheet-like pattern within
the dermis. The vessel walls are infiltrated by neutrophils with
concomitant leukocytoclasia (haematoxylin and eosin; ×400).
D) Case 2. The skin biopsy revealed a deep-seated vascular
reaction, characterised by vascular thrombosis and accompa-
nied by mural fibrin deposition. An interesting finding was the
presence of extravascular neutrophilia although without infil-
tration of the vessel wall by neutrophils. The neutrophilic foci
exhibited a striking pattern of basophilic degeneration (haema-
toxylin and eosin; ×1,000). E) In both cases, we were able to
demonstrate that the basophilic foci of cellular degeneration
contained IgG and myeloperoxidase; the double stain showed
a
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ity reaction to glatiramer acetate
definite colocalisation between IgG and myeloperoxidase
Case 2; red chromogen myeloperoxidase/brown chromogen
gG; ×1000). F) Case 2. The basophilic areas were high-
ighted by PTAH, indicative of their extracellular DNA content
×400).

NCA induces a peculiar form of cell death, named
ETosis, characterised by the formation of NETs with
econdensed chromatin threads, encrusted with various
ytoplasmic proteins including lactoferrin, myeloperoxi-
ase, and proteinase. We believe that the basophilic granular
aterial containing neutrophil remnants, highlighted by a
NA stain (i.e. PTAH), along with the intermingling of

gG and myeloperoxidase, is an in vivo demonstration of
2

he NET. The so called NETs are held to play a critical role
n the induction of ANCA, in part, through their direct in
ivo effect on enhancing plasmacytoid dendritic cell activ-
ty. NETs directly cause endothelial cell injury and promote
hrombosis. Indeed, the vessels in the immediate vicinity of
he NET showed pauci-inflammatory vascular thrombosis.
Brinkmann’s group provided the first evidence that neu-
trophils release extracellular chromatin upon activation [3].
The extruded DNA also is enmeshed with other intracellu-
lar components, especially granular proteases and nuclear
constituents, which form a web to trap bacteria. In 2009,
Kessenbrock described the importance of NETosis in the
evolution of small-vessel vasculitis [4]. In this seminal
study, they described the role of ANCA in the induction of
NETosis, while NET contribute to externalisation of pro-
teinase 3 and myeloperoxidase. It is held that the DNA
web adheres to and damages the endothelium following
the interaction of ANCA with either myeloperoxidase or
proteinase 3.
The exact pathogenetic basis by which hydralazine evokes
antibodies to myeloperoxidase remains hypothetical. Pro-
cainamide and hydralazine are both metabolized by MPO
released from activated neutrophils to form reactive inter-
mediate compounds. Such metabolites may act as a hapten
for MPO and result in anti-MPO antibody formation. The
combination of the ANCA could result in the neutrophil res-
piratory burst, releasing the histone DNA complexes into
the extracellular tissue, contributing to the formation of the
NET.
In summary, hydralazine-associated ANCA positive vas-
culitis is a very distinctive syndromic complex whereby
the histopathology, which depicts Netosis, emphasizes the
pathogenetic importance of ANCA in the induction of vas-
cular injury through direct endothelial cell injury. �
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Management of immediate hypersensitiv-
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Glatiramer acetate (GA; Copaxone®), a mixture of four
synthetic polypeptides, is used in the form of subcuta-
neous injection (20 mg/day) for the treatment of multiple
sclerosis (MS). Only few systemic reactions suggestive of
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naphylaxis have been so far reported [1-10]. Anaphy-
axis is estimated to develop in less than 0.1% of treated
atients [8]. The most frequent systemic reaction is immedi-
te post-injection systemic reaction (IPISR), which occurs
t least once in 10-15% of patients [1]. IPISR is of unknown
athophysiology. It generally presents with flush, dysp-
oea, chest tightness, palpitations and anxiety, appears
mmediately after injection, and invariably disappears spon-
aneously within a few minutes [1, 3]. This condition may
e misdiagnosed as anaphylaxis, which leads to treatment
iscontinuation.
e retrospectively reviewed all patients with immediate

ypersensitivity reactions (IHS) to GA, seen between 2003
nd 2015 in our dermatology and allergology department
Tenon Hospital, Paris). We collected data on 18 patients
12 women; median age: 37 years). The treatment had been
iscontinued in all patients because of a reaction. Accord-
ng to the history and clinical examination, we diagnosed
solated urticaria in 10 patients (five chronic spontaneous
rticaria [CSU] and five acute urticaria), IPISR in seven
atients, and isolated rash in one patient.
he majority of the reactions disappeared spontaneously
ithin a few minutes to some hours. Only two patients

equired treatment, but none received epinephrine. All
atients had skin testing for GA, an undiluted (20 mg/mL)
rick test (PT), followed (if negative) by an intradermal
est (IDT) at 1/1,000 (20 �g/mL), 1/100 (200 �g/mL), and
or some patients 1/10 (2 mg/mL), and undiluted. In cases
f more severe reaction, an IDT was initiated at 1/10,000
2 �g/mL). The PT was negative for all 16 patients tested,
nd the IDT was positive for 15/18 patients at different dilu-
ions (2 �g/mL: n = 1; 20 �g/mL: n = 4; 200 �g/mL: n = 7;

mg/mL: n = 2; undiluted; n = 1). Only three patients
ad negative tests (PT and IDT). Two controls (who had
ever received GA) had a positive IDT (at 200 �g/mL or
mg/mL).
e performed a single, blinded, placebo-controlled chal-

enge test in 17/18 patients even though the allergy tests
ere positive in 15/18 patients, because the symptoms, his-

ory, and clinical examination did not suggest IgE-mediated
HS, the treatment was mandatory, and two controls had
ositive IDT suggestive of an irritant. The patients received
ull-dose GA (20 mg) in a hospital setting under close med-
cal supervision by injection of split doses (maximum three
ubcutaneous injections) versus placebo (one subcutaneous
njection of normal saline). Only Patient 11 experienced
PISR (table 1). After the challenge, all patients continued
he treatment. Patient 14 was not challenged because of the
ositive IDT at 1/10,000, but clinical manifestations did not
uggest an IgE-mediated IHS.
ive patients experienced CSU after GA treatment initia-

ion. To our knowledge, no reports exist of an association
etween CSU and GA treatment or MS.
eports of allergic reactions to GA are rare, and some-

imes poorly-documented and/or clinically non-convincing
1, 2, 6-10]. Because patients self-administer GA injections
4

t home, neurologists might be reluctant to continue the
reatment if they are not fully confident with the diagnosis
f the reaction. Allergy tests for GA are not standardised.
ur results support previous reports suggesting that a
ositive IDT for GA at ≥200 �g/mL (and probably at
0 �g/mL for some patients) seems to be indicative of an
rritant [2, 10]. In contrast to a recent report of positive PT
n three patients, none of our patients had positive PT [8].
With our challenge, the split doses cannot be considered
to have led to desensitization.
To date, this is the largest study with skin tests to investi-
gate suspected GA-related IHS. In such cases, the history
and clinical examination may exclude non-IgE-mediated
IHS (such as CSU or IPISR); for others reactions, a
challenge under close medical supervision may be pro-
posed if the treatment is mandatory and the reaction is
not life-threatening, as skin tests with GA at ≥20 �g/mL
appear to indicate an irritant. A desensitization protocol
may be reserved for severe cases with a history suggest-
ing IgE-mediated IHS. Patients should not be deprived
of one of the most effective treatments for MS due to
a wrong diagnosis of allergy. Further prospective stud-
ies are needed to clearly determine the value of GA skin
tests. �
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Figure 1. A) Histopathology of the lesion shows liquefac-
tion degeneration of the epidermis, eosinophilic infiltration
of the epidermis, and inflammatory cell infiltration, including
naphylaxis: detection of antibodies and basophil activation test. J
nvestig Allergol Clin Immunol 2012; 22: 65-6.
0. Brains SB, Hsieh FR, Rensel MR, et al. Glatiramer acetate: suc-
essful desensitization for treatment of multiple sclerosis. Ann Allergy
sthma Immunol 2010; 104: 321-5.
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ullous pemphigoid in infancy with spon-
aneous remission

boy, aged three months and nine days, was noted to
ave small papules on his limbs seven days before receiv-
ng bacillus Calmette-Guérin vaccine, which was followed,
ine days later, by diphtheria-pertussis-tetanus (DPT) vac-
ine. Two days later, abdominal erythema appeared. About
hree weeks after the DPT shot (at the age of four months
nd 15 days), tense blisters emerged on the face and extrem-
ties, and spread to the body. His mother had faced no
imilar symptoms during pregnancy. The patient was hos-
italised 1.5 months after the onset of skin lesions. He
ad tense blisters mainly on the face and extremities and
ultiple annular, oedematous, erythematous lesions on the

runk. Histopathology revealed liquefaction degeneration,
osinophil infiltration into the epidermis, and lymphocyte
nd eosinophil infiltration into the dermis (figure 1A). Direct
mmunofluorescence (IF) revealed IgG and C3 deposi-
ion on the basal membrane zone (BMZ) (figure 1B), and
ndirect IF revealed circulating anti-BMZ IgG autoanti-
odies (titre: 1:80). The serum anti-bullous pemphigoid
BP) 180 antibody titre, by enzyme-linked immunosorbent
ssay, was reported with an index value of 1,000 (nor-
al: <9). A diagnosis of BP was made. The attending

hysician presented several therapeutic options, including
opical and systemic corticosteroids. However, the parents
ad a fear of corticosteroids and denied such treatments;
hey desired observation with only moisturizing agents.
he annular erythema regressed marginally, but blister-

ng and erosions persisted. The anti-BP180 antibody titre
ropped to 844.8 by 10 days after the first visit. The
atient was admitted to our hospital for a second opin-
on two months after onset. He still had tense blisters,
rosions, and annular erythematous lesions on the face,
xtremities, and trunk (figure 1C). There was no mucosal
nvolvement. The white blood cell count was 32,700/�L,
ith 43% eosinophils (14,100/�L). The parents contin-
ed to refuse steroid treatment, thus only topical Vaseline
as administered. The number of new blisters gradu-

lly decreased, and the erosions re-epithelialised. Two
eeks after admission, the eosinophil count had dropped

o 6,400/�L, and the anti-BP180 titre decreased to 440.
he eruptions on the trunk regressed substantially, and

he patient was discharged on the fifteenth hospital day.
JD, vol. 27, n◦ 1, January-February 2017

hree weeks later (four months from onset), the erup-
ions had almost disappeared and the anti-BP180 antibody
itre was 80.3. Fourteen months from onset, antibody
itres were negative. The patient received his second and
hird DPT vaccinations at 21 and 23 months after onset
f BP, respectively. However, there was no BP relapse.
e subsequently received vaccines for pandemic influenza
lymphocytes and eosinophils, in the upper dermis. B) Direct
immunofluorescence analysis; immunoglobulin G deposition
on the basement membrane zone. C) Clinical manifestation
upon admission included multiple tense blisters, erosions, and
oedematous annular erythema on the face, extremities, and
trunk.

virus, polyomavirus, and measles-rubella (MR), which did
not cause recurrence. He remains disease-free seven years
after remission.
Infantile or childhood BP is relatively rare with only just
over 100 published cases [1], most occurring before 12
months of age [2, 3]. Medical intervention is usually
required to achieve remission. Response to therapy ranges
from several days to months [3]. To our knowledge, this is
95

the first detailed report of spontaneous remission. Because
our patient was three or four months old at onset, it is
unlikely that pathogenic anti-BP180 antibodies had been
passively transferred from the mother [4]. Because he had
skin papules before his vaccinations, we cannot prove that
his BP was associated with the vaccinations. However,
since the typical BP blisters emerged after immunisation,

dx.doi.org/10.1684/ejd.2016.2907

