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Aspirin-exacerbated respiratory disease (AERD), formerly
known as aspirin and nonsteroidal anti-inflammatory drug
(NSAID) intolerance or idiosyncrasy, is characterized by the
concomitant presence of nonallergic hypersensitivity to NSAIDs
and a respiratory disease of variable clinical expression, namely
chronic rhinosinusitis (with or without nasal polyposis) and
bronchial asthma, which is exacerbated (naso-ocular reaction
and/or bronchoconstriction) by therapeutic or diagnostic
exposure to a NSAID [1,2]. AERD management should be
multidisciplinary, and comprise, on one hand, medical and
surgical treatment of the various underlying diseases and their
possible complications, including desensitization in selected
cases, and on the other hand, avoidance of NSAIDs with
provision of effective therapeutic alternatives [3,4]. Avoidance
of NSAIDs does not ensure disappearance of the airway
inflammation; on the contrary, asthma and polyposis usually
continue to progress and persist for life. Aspirin desensitization
is indicated in patients with uncontrolled bronchial and nasal
symptoms or multiple polypectomies, in patients who require
long-term treatment with oral corticosteroids, and in patients with
AERD who need NSAID treatment for specific diseases, such
as rheumatic or cardiovascular conditions [5]. Desensitization
followed by long-term daily doses of aspirin improves upper
and lower respiratory symptoms and sense of smell, decreases
the number of emergency visits and hospitalizations for asthma,
increases quality of life associated with rhinitis and asthma
perception, and reduces the need for new polypectomies and
for topical and systemic corticosteroids [5,6]. AERD patients
often have co-existing conditions, such as urticaria or respiratory
allergies, and it is therefore important for clinicians to recognize
these additional triggers and treat them in order to optimize the
overall management of the disease [4].
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We report on a 48-year old woman with a 20-year history of
chronic rhinosinusitis with nasal polyposis requiring multiple
sinus operations in addition to asthma and chronic idiopathic
urticaria. She had experienced worsening of nasal congestion,
rhinorrhea, wheezing, and urticaria on several occasions
following NSAID intake (ibuprofen 600 mg, aspirin 500 mg).
She thereafter avoided these drugs, as advised, and experienced
no more episodes of urticaria. When first seen at our
department in 2011, she reported good tolerance to paracetamol
650 mg but not to paracetamol 1 g, which triggered the above-
mentioned reactions. Her asthma symptoms were controlled
with salmeterol/fluticasone 50/250 mcg twice a day. However,
because of severe nasal symptoms consisting of congestion,
hyposmia, and frequent sinus infections (score of 35 on a
100-mm visual analog scale for nasal symptoms) and regrowth
of nasal polyps, she was waiting for her third endoscopic
sinus operation. She denied seasonal worsening of respiratory
symptoms. Skin prick tests with common aeroallergens were
negative, and baseline spirometric parameters were normal
(forced vital capacity [FVC], 128% of predicted; forced
expiratory volume in the first second [FEV,], 100.8%; FEV,/
FVC, 77.35). A bronchodilator test was positive (increase in
FEV, of 14% and 420 mL). A specific bronchial challenge with
lysine acetylsalicylate was negative, so we carried out an oral
challenge with aspirin [3]. Two hours after the administration
of 50 mg of aspirin the patient developed pruritic urticaria on
her face and body. There was no dyspnea and the pulmonary
auscultation was normal. The cutaneous symptoms subsided
24 hours after the intravenous administration of corticosteroids
and antihistamines. The patient reported that this is how her
symptoms typically started, with progression to upper and
lower respiratory involvement, when she had taken full doses
of NSAIDs in the past. A subsequent oral challenge with
etoricoxib (cumulative dose, 90 mg) was also positive, with
generalized hives but no respiratory symptoms. The patient
was diagnosed with NSAID hypersensitivity with cutaneous
and respiratory involvement (aspirin-exacerbated urticaria and
respiratory disease).

The patient underwent endoscopic sinus surgery for the
third time in the ear, nose, and throat (ENT) department,
without complications; she reported persistence of anosmia
at discharge. To decrease the risk of nasal polyp recurrence
and improve overall symptom control and quality of life,
aspirin desensitization was requested by both the ENT
specialist and the patient, in spite of our reticence regarding
possible outcomes in view of the presence of associated
urticaria. Having provided signed, informed consent, the
patient received pretreatment with montelukast 10 mg/d
and continued to take salmeterol/fluticasone 50/250 mcg
twice a day. Two hours after initiation of the oral aspirin
desensitization protocol, with 25 mg of aspirin, the patient
developed pruritic urticarial papules on her face, neck, arms,
and back (Figure A). Spirometric parameters remained normal.
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Figure. Tolerance of aspirin desensitization before and after omalizumab
treatment. A, First desensitization, 2 hours after the administration of
25 mg aspirin. B, Second desensitization: tolerance of 650 mg aspirin
after omalizumab treatment. C, RQLQ and VAS scores at baseline and
16 wk. RQLQ indicates Rhinoconjunctivitis Quality of Life Questionnaire;
VAS, visual analog scale.

Initial improvement of the cutaneous lesions was observed
after intravenous antihistamines and corticosteroids, but 1
hour later the cutaneous lesions on her face worsened, with
the additional development of palpebral angioedema. New
lesions also appeared on her legs. Complete remission was
not achieved until 1 week later after daily treatment with
levocetirizine and a short course of oral corticosteroids. Aspirin
desensitization was consequently interrupted.

Off-label treatment with omalizumab was initiated at a dose
of 150 mg every 4 weeks (weight 68 kg, total IgE, 108 kU/L)
for 16 weeks, with a dual purpose: to prevent regrowth of the
nasal polyps [7] and to reattempt aspirin desensitization, based
on the hypothesis that omalizumab would be able to prevent
the urticaria [8]. A new desensitization protocol, with the same
conditions as above, was started after 16 weeks of treatment
with omalizumab. The patient achieved tolerance of 650 mg
of aspirin after 10 days of desensitization consisting of a more
gradual protocol than usual [5] (Figure B, C).

Now, almost 2 years later, the patient tolerates 300 mg
twice daily of aspirin and requires omalizumab 150 mg/mo.
She is completely free of both respiratory and cutaneous
symptoms. She does not require asthma control treatment,
has not experienced any nasal polyp recurrences to date, and
has a slightly improved sense of smell. Moreover, on several
occasions she has tolerated ibuprofen 600 mg 3 times daily
without developing any cutaneous symptoms. We attempted to
withdraw omalizumab on 2 occasions (after 6 and 12 months
of treatment), but the urticaria returned 5 to 6 weeks after the
last dose of omalizumab.
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We have reported on a case of AERD in which aspirin
desensitization was indicated [3,9]; the case was complicated
by the coexistence of NSAID-induced urticaria and
angioedema. This association is quite common in clinical
practice, since both diseases share physiopathological
mechanisms consisting of a series of chronic alterations to
the arachidonic acid metabolic pathways. So, unlike chronic
urticaria, aspirin- and NSAID-induced urticaria is explained
by the dose-dependent effects of cyclooxygenase 1 inhibition
after NSAID administration [2,3,10].

To our knowledge, this is the first case of aspirin-induced
urticaria successfully treated with omalizumab. The use
of omalizumab is hereby justified, as it was instrumental
in achieving—and maintaining—aspirin desensitization.
Omalizumab therapy was requested by the patient as it is the
only treatment to date that has proven capable of modifying
the natural course of AERD [6].
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Oral azole drugs, such as ketoconazole, fluconazole,
and itraconazole, among others, represent a major advance
in antifungal therapy. Hypersensitivity reactions to these
drugs are uncommon [1], despite the high frequency of
interactions. The case reported herein describes an atypical and
infrequent manifestation of a hypersensitivity drug reaction
to fluconazole.

A 30-year-old woman with no personal or family history
of allergy was referred to our allergy department complaining
of a skin reaction she had experienced on repeated occasions
over the past 3 months. She had been previously diagnosed
with cutaneous psoriasis but had not needed treatment in
the preceding 2 years. On her first visit, she described the
skin lesions as papules with vesicles and crusts on the lower
lip with patchy areas of facial erythema. The first episode
had occurred 2 hours after having Christmas dinner and she
reported contact with a new colored cream that she had applied
8 hours beforehand. She had experienced a second and a third
episode 2 and 3 months later. She reported having eaten nuts
and chocolate ice-cream 2 hours before the reactions, which
consisted of recurrence of lesions at the same location and the
appearance of similar vesicular rashes on the elbows and a
small rash on the abdomen. Once totally free of lesions she was
specifically asked about, and denied, any contact with drugs.

An allergological study including skin prick tests with a
range of food extracts (including nuts, shellfish, egg, milk,
fresh fruits, legumes, pork and beef, profilin, lipid transfer
protein from peach, gliadin, fish, and spices) was negative in
all cases. Patch tests with the European Standard Series and
the patient’s cosmetic products were performed and read at
48 and 96 hours. These tests were also all negative. Due to the
implication of ice-cream, an ice cube test was carried out, but no
positive response was observed. Twenty-four hours after eating
the same ice-cream that had been reportedly implicated in the
third reaction, the patient developed a localized vesicular rash
on her lower lip, followed by new blisters on the elbows and
a patchy erythematous rash on her face (Figure). The lesions
were diagnosed as a herpes-like rash. However, scraping of the
ulcer base in search of giant multinuclear cells (Tzanck cells),
which are typical of herpes virus infection, was negative. We
did not detect any serological data indicative of a specific viral
infection. Again, due to the peculiarity of this clinical case, we
insisted on possible contact with a hidden drug or sensitizer.
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Figure. Vesicles on the lower lip, blisters on the elbows and a patchy
erythematous rash on the face.

The patient finally admitted to taking monthly fluconazole
to treat recurrent vaginitis. She reported that she had taken
oral fluconazole 150 mg 24 hours before each episode. To
conclusively prove the relationship between fluconazole
and the rash, we performed patch tests with fluconazole 2%,
ketoconazole 1%, itraconazole 2%, and voriconazole 2%,
which gave negative results at 48 and 96 hours. Intradermal
tests with fluconazole 0.002 and 0.02 mg/mL were also
negative at 30 minutes and 24 hours. Twelve hours after an oral
challenge with fluconazole (cumulative dose of 150 mg), the
patient developed itchy, patchy erythema on her face, followed,
24 hours later, by confluent blisters on the lower and upper lip
and on both elbows. The patient did not agree to a biopsy. An
oral challenge test with itraconazole was performed 1 month
later, with no reaction.

To the best of our knowledge, this is the third reported case
of a fluconazole herpes-like reaction [2,3], although several
cases of fixed drug eruptions due to fluconazole have been
reported [4-8]. Some authors consider herpes-like rashes to
be a form of fixed drug reaction. Nevertheless, the classic
presentation, which consists of single or multiple sharply
demarcated nummular plaques leading to hyperpigmentation
on the skin, was not present in our patient. Intermittent drug
administration is more likely than continuous administration to
induce sensitization, and fluconazole is usually prescribed on a
monthly basis to treat fungal vaginitis. Patch tests do not seem
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to be useful in this setting and it would appear that challenge
tests are needed to prove the implication of a suspected drug.
A thorough, accurate clinical record is essential for detecting
the etiological agent, especially in cases of intermittent use.
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Rubinstein-Taybi syndrome (RTS) is characterized by
short stature, mental retardation, broad thumbs and first toes,
cardiac abnormalities, feeding difficulties, and recurrent upper
respiratory tract infections [1,2].

We report on an 8-year-old girl with RTS. She was first
admitted to our hospital at 18 months of age because of
hypotonia, developmental delay, and recurrent infections.
She is the first child of healthy, nonconsanguineous parents.
Her past medical history revealed that she had experienced
repeated episodes of otitis media and pneumonia in infancy.

Clinical examination revealed facial features suggestive of
RTS, with arched eyebrows, eye skinfolds, and a prominent
beaked nose with widely spaced eyes (Figure A, informed
consent obtained). She also had pale skin and broad,
angulated first toes with partial syndactyly of the second
and third toe of the right foot. Chest auscultation revealed
bilateral wheezing and normal heart sounds. Neurologic
examination revealed generalized hypotonia with the
inability to sit or stand without support. A cranial computed
tomography scan showed Dandy-Walker anomaly.

Laboratory investigations at admission were as follows:
erythrocyte sedimentation rate, 18 mm/h; hemoglobin,
115 g/L, white blood cell count, 10.3x10%L with 52%
neutrophils, 38% lymphocytes, and 8% monocytes. The
platelet count was 368x10%L. The bone marrow aspirate
examination was normal. Immunologic investigations showed
very low serum IgA (0.11g/L), IgM (0.13 g/L), and IgG
(1.3 g/L) concentrations; serum IgE was undetectable. The
patient had received routine vaccines in infancy, but specific
antibody responses to tetanus toxoid, polio, diphtheria, and
hemophilus influenzae type B were absent. The peripheral
blood lymphocyte phenotype was normal for the patient's
age. Further analyses performed at 3 years of age revealed
decreased numbers of nonswitched IgD*CD27" B cells
and switched memory IgD"CD27* B cells (Figure B). The
karyotype of peripheral blood lymphocytes revealed 16p
chromosome deletion. Fluorescence in situ hybridization
confirmed a deletion in the 16p13.3 region.

Occurrence of respiratory infections had previously
been explained by microaspirations due to significant
gastroesophageal reflux, a feature present in the majority
of patients with RTS [2]. Only a few reports have evaluated
the immune system in RTS [3]. Villella et al [4] described
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the case of a 4-year-old patient with RTS who presented
with recurrent infections and normal serum IgG levels, but
absence of a specific immune response after immunization
against pneumococcus. Rivas et al [5], in turn, described a
patient with RTS who had defective phagocytosis, decreased
T-cell counts, and normal serum immunoglobulins, while
Kimura et al [6] described hypoplastic thymus on autopsy
of a patient with RTS [6]. In our patient, specific antibody
responses to both protein and polysaccharide antigens were
absent. Low percentages of both nonswitched and memory B
cells were also detected, although this finding may represent
a normal variation within the patient’s age group [7].

Dandy-Walker-like anomaly associated with humoral
immunodeficiency and congenital heart and facial defects has
been described as Ritscher-Schinzel syndrome [8]. There have
also been rare reports, like ours, of Dandy-Walker anomaly in
association with RTS [9,10].

Our patient was given regular intravenous immunoglobulin
(IVIG) replacement therapy, which led to a decrease in the
frequency of respiratory infections. At the ages of 4 and 8 years,
transient hypogammaglobulinemia of infancy was excluded
on detection of decreased serum IgG concentrations (<1g/L)
when IVIG replacement therapy was temporarily stopped. The
patient’s serum IgA and IgM concentrations (0.11 g/L and IgM,
0.10 g/L, respectively) remained barely detectable.

The finding of humoral immunodeficiency in our patient
may explain the early onset of pyogenic infections. A careful
immunologic investigation is required in patients with RTS
who present with recurrent infections or unexplained episodes
of fever.
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The differential diagnosis of skin eruptions confined to
air- and UV-exposed areas should include airborne contact
dermatitis, autoimmune disorders, idiopathic photodermatoses,
and phototoxic/photoallergic reactions to topically applied or
systemic photosensitizers. Once a diagnosis of drug-induced
photoallergy is suspected, accurate identification and adequate
replacement of the elicitor constitute major clinical challenges.

A 71-year-old white man with no history of pre-existing
skin disease was started on a number of drugs to treat ischemic
heart disease following coronary stent implantation. Medication
with bisoprolol, amlodipine, quinapril, hydrochlorothiazide,
acetylsalicylic acid, ezetimibe, and simvastatin was well
tolerated during the first months of treatment. The patient then
took up outdoor cycling in early springtime to further improve
his physical fitness. He subsequently developed an itchy rash
extending from the head and neck to the dorsal forearms.
His condition progressively worsened despite application of
topical steroids, necessitating inpatient treatment by mid June.

On admission to hospital, the patient had a pruritic
eczematous rash on UV-exposed skin of the dorsal hands,
neck, head, and face, which was accompanied by pronounced
periorbital edema; the rash spared the submental area
(Figure A-C). Routine laboratory examinations including a
full blood count, C-reactive protein, liver and renal function
tests, serum cholesterol, and triglycerides revealed normal
findings. Serum total IgE was within the normal range
(21.0 kU/L). Antinuclear antibodies with a speckled staining
pattern (titer 1:320) were detected on HEp-2 cells. There
was, however, no evidence of autoantibodies to extractable
nuclear antigens (including Ro/SSA, La/SSB, and Jo-1)
or anti-dsDNA. Direct immunofluorescence did not reveal
any specific deposits, and histology revealed spongiotic
eczematous dermatitis.

Due to suspicion of drug-induced photoallergy, treatment
with hydrochlorothiazide was stopped. The skin eruptions,
however, returned almost immediately after the patient was
discharged from hospital, and slowly subsided only after
subsequent discontinuation of simvastatin.

Allergologic and photodiagnostic work-up was initiated
2 months after complete resolution of the skin lesions. Patch
tests and photopatch tests including standard contact allergen
series, hydrochlorothiazide, and simvastatin did not yield any
positive reactions. The minimal erythema dose (MED) was
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Figure. A-C, Eczematous dermatitis on sun-exposed skin of the dorsal
hands, neck, head, and face accompanied by pronounced periorbital
edema, but sparing the submental area. D, UV-A photoprovocation testing
following 10-day intake of 40 mg simvastatin: eczematous reaction with
marked epidermal thickening, papules, and small vesicles.

determined with sources of broadband UV-B and UV-A. UVB-
MED (75 mJ/cm-?) and UVA-MED (30 J/cm-?) were within the
normal range. Photoprovocation testing with broadband UV-A
(10 J/cm-?) and broadband UV-B (75 mJ cm-?) was carried out
by irradiating an area of 5x8 cm on the patient’s dorsal upper
arm on 2 successive days. Readings were recorded 24, 48,
and 72 hours postirradiation, with results showing mild solar
erythema. Photoprovocation testing was repeated 10 days after
restarting simvastatin at a daily dose of 40 mg. Again, only
mild solar erythema was observed in the UV-B-irradiated area.
A progressive erythematous reaction with marked epidermal
thickening, papules, and small vesicles, however, developed
in UV-A-irradiated skin, reaching its maximum 72 hours
postirradiation (Figure D). Histology confirmed a spongiotic
eczematous reaction pattern.

A definitive diagnosis of simvastatin-induced photoallergy
with an action spectrum in the UV-A range was made, and
our patient was advised to permanently avoid simvastatin. A
routine medical check-up some 12 months later revealed a rise
in cholesterol levels and progression of ischemic heart disease,
prompting the treating cardiologist to enquire whether he might
prescribe an alternative statin to replace simvastatin. We agreed
on treatment with atorvastatin, which was well tolerated.
Twelve months later, our patient is still taking atorvastatin.
He has remained free of skin symptoms while safely enjoying
different kinds of outdoor activities.

Drug-induced photoallergy is a delayed-type
hypersensitivity reaction, which clinically and histologically
resembles allergic contact dermatitis. Radiation, most
commonly in the UV-A range, is essential to form a complete
photoallergen [1]. Allergologic work-up is complex and
necessitates a stepwise approach beginning with selective

J Investig Allergol Clin Immunol 2015; Vol. 25(2): 133-162

discontinuation of the most likely elicitor to achieve clinical
stabilization prior to testing. Simultaneous discontinuation of
multiple drugs should be avoided as this impedes identification
of the culprit photosensitizer, while exposing the patient to an
increased medical risk. Photopatch testing of drugs is poorly
standardized and may yield false negative results, in particular
if hepatic metabolism of the causative drug is required for
antigen formation. In this case, repeated photoprovocation
testing with and without systemic intake of the putative culprit
drug remains the ultimate confirmatory test.

Statins are not commonly considered to belong to the
top group of photosensitizing substances, which comprises
a number of antibiotics (eg, fluoroquinolones, tetracyclines,
sulphonamides), nonsteroidal anti-inflammatory analgesics (eg,
naproxen, piroxicam), psychoactive drugs (eg, phenothiazine),
amiodarone, and thiazide diuretics [2]. Statins have been
marketed to lower cholesterol levels by inhibition of the enzyme
3-hydroxy-3-methylglutaryl (HMG) coenzyme A reductase
since the early 1980s. International treatment guidelines
strongly advocate their use for secondary prevention in early
stages of ischemic heart disease [3]. Systemic adverse effects
are rare, but may be serious, as in the case of statin-induced
rhabdomyolysis. Case reports have documented a variety
of cutaneous statin-induced adverse effects that may be
attributed to the immunomodulatory properties of this group
of drugs. These adverse effects include subacute cutaneous
lupus erythematosus [4], dermatomyositis [5], lichenoid drug
eruptions [6], and photoallergic reactions [7-9]. Photoallergic
reactions may take a chronic course despite withdrawal of the
statin [8] or present as noneczematous erythema multiforme [9].
Photodermatitis is most frequently attributed to simvastatin,
which is the most widely prescribed statin drug. Little is known
about the safety of other statins in pre-existing simvastatin-
induced photoallergy. We based our decision to support
treatment with atorvastatin on a comparison of molecular
structures. All statins share an HMG-like moiety that occupies
the enzyme active site of HMG coenzyme A reductase [10].
Simvastatin, lovastatin, and pravastatin (also referred to as
type 1 statins) are structurally similar, sharing a common decalin
ring and a butyryl substituent. Fully synthetic type 2 statins
(fluvastatin, rosuvastatin, and atorvastatin) have a common
fluorophenyl group and different ring structures linked to the
HMG-like moiety [10]. We hypothesize that a switch from type
1 to type 2 statins (and possibly vice versa) represents a safe
therapeutic option in statin-induced photoallergy.
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Although lupin (Lupinus albus) has been consumed as a
snack for many years, it has only recently been introduced as
a cereal substitute by the food industry. Its growing use has
been accompanied by reports of allergic reactions, including
respiratory symptoms after lupin inhalation and local or
generalized reactions following ingestion [1]. Attempts to
determine population threshold doses for lupin that elicit
allergic reactions have been unsuccessful due to considerable
interpatient variability [2]. Because of these difficulties
and increasing reports of allergic reactions to lupin, the
2006 European Commission Directive included lupin in its
mandatory labeling list, whereby lupin must always be listed
as a food ingredient, irrespective of the amount present [3].

We report the case of a 30-year-old atopic woman who
developed an itchy throat, cough, and shortness of breath shortly
after eating a pepper and lemon chocolate. The symptoms
disappeared in 2 hours with an oral antihistamine. The patient
had never experienced oral pruritus after the ingestion of any
food. One week before the reported reaction she developed mild
urticaria affecting the arms and legs that subsided within 24
hours. She could not relate this reaction to the ingestion of any
specific foods. The skin prick test was positive for cat dander
(mean wheal diameter, 8 mm), dog dander (4 mm), grass pollen
(6.5 mm), lupin (15 mm) and soybean (3.5 mm), and negative
for milk, celery, egg, mustard, sesame, wheat, Anisakis simplex,
latex, peach, tomato, tree nuts, peanut, legumes, mites, molds,
and weed and tree pollens (Laboratorios Leti). The prick-
prick test was positive for lupin (10 mm) and the pepper and
lemon chocolate (5 mm). The serological study (ImmunoCAP,
ThermoFisher Scientific Phadia) showed specific IgE (sIgE) for
lupin (42.2 kU,/L), chickpea (3.12 kU,/L), vetch (0.90 kU /L),
and carob (0.68 kU,/L). sIgE levels were under 0.35 kUa/L for
celery, sesame, pepper, Pru p 3, tree nuts, peanut, and other
legumes. Total IgE and baseline tryptase levels were 85.9 and
2.22 kU4/L, respectively.

The patient had eaten the pepper and lemon chocolate
from a box of assorted chocolates. The labeled ingredients
were cocoa, soy lecithin, milk, egg, sugar, sorbitol, honey,
lemon essence, cayenne pepper, and unspecified flour. The
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manufacturer denied the use of lupin in both the pepper and
lemon chocolate and other foods processed nearby. Between the
time of the reaction and her visit to our department, the patient
had followed a normal diet and tolerated chocolate, lemon and
other fruits, peanut, soybean, lentils, and sunflower seed. An
open oral challenge excluded clinical reactivity to chickpea.

Lupin and the culprit chocolate were extracted as
previously described [4] and SDS-PAGE was carried out
under reducing conditions. Polyacrylamide concentrations of
14% (wt/vol) and 5% (wt/vol) were used for the separating
and stacking gels, respectively. Twenty micrograms of protein
extract was applied per lane and protein electrophoresis was
performed for each extract. The separated proteins were
transferred to nitrocellulose membranes for immunoblot
analysis according to the method described by Benito et al [5].
The blocked membranes were washed and cut into strips
for separate incubation with untreated patient serum, or
serum previously incubated with either lupin or chocolate
as previously described [6]. The strips were then washed
and incubated with anti-human IgE antibody conjugated
with horseradish peroxidase (SouthernBiotech). Finally, the
presence of IgE-binding bands was visualized by enhanced
chemiluminescence (GE Healthcare) following the instructions
provided by the manufacturer. Serum binding to proteins
exhibited a similar pattern in both extracts (Figure, A,B,
lane 1). Serum preincubation with none of the extracts was
able to inhibit the recognition of bands in both the lupin and
chocolate extracts (Figure, lanes 4 and 5). Serum preincubation
with bovine serum albumin did not affect band recognition in
the lupin extract (Figure, lane 3), and serum from a negative
control individual was not able to bind proteins in the lupin
extract (Figure, lane 2).

Since the patient had experienced the reaction after
the ingestion of an “unconventional” chocolate, and had
previously developed mild self-limited urticaria, we decided to
investigate clinical reactivity to lupin and explore its potential
severity by means of a double-blind placebo-controlled food
challenge (DBPCFC). Because of the risk of a reaction after
the ingestion of, for instance, a lupin-containing spicy food
that could induce confusing oral symptoms, we decided to skip

Figure. Immunoblot analysis of lupin (panel A) and chocolate (panel
B) extracts. Lanes 1, Patient’s serum (noninhibited). Lane 2, Negative
control. Lane 3, Patient’s serum inhibited with BSA. MW, Molecular weight
markers (kDa). Lanes 4, Patient’s serum inhibited with lupin extract. Lanes
5, Patient’s serum inhibited with chocolate extract.
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the oropharyngeal mucosa by administering encapsulated lupin
flour. This could trigger severe reactions, but also provides
important information for risk management decisions. The
patient was fully informed and provided written consent. The
DBPCEFC was performed by trained staff, with full equipment
and medication readily available. An intravenous line was
inserted. Lactose-filled capsules were prepared as placebo
and increasing amounts of lupin flour were introduced into
identical capsules for the up-dosing challenge protocol
(0.5, 1, 3, 10, 30, 100 and 300 mg). The patient tolerated the
placebo but developed epigastralgia, generalized urticaria,
and conjunctivitis 20 minutes after the ingestion of the
300-mg lupin capsule (cumulative dose of 444.5 mg). The
symptoms disappeared within 3 hours of the administration
of intramuscular epinephrine plus intravenous antihistamines
and corticosteroids. A significant increase in serum tryptase
was observed, from 3.7 kU,/L at the beginning of the reaction
to 7.41 kUA/L at 60 minutes and 16.0 kU,/L at 120 minutes.
The diagnosis of lupin allergy was established and a lupin-free
diet was recommended. The patient was advised to read all
food labels carefully and to carry rescue medication including
self-injectable epinephrine. At the time of writing, the patient
is still on a lupin-free diet and has had no further reactions.

According to the chocolate box label, flour was one of the
ingredients. The use of lupin was denied by the manufacturer,
without any further specifications. As the immunological
study revealed full cross-reactivity of the patient’s serum
with both lupin and chocolate extracts, we think that this
unspecified flour was lupin flour. The dose that elicited the
reaction during the challenge was within the range previously
reported for lupin [7]. In this case, lupin behaved as a hidden
allergen [8]. This report reveals that despite current regulation,
it appears that there are still manufacturers that do not report
the presence of lupin as an ingredient and also emphasizes the
need for adequate control of food production, manipulation,
and labeling processes.
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Persimmon is a tropical fruit belonging to the Ebenaceae
family. It is thought to have antioxidant properties owing to
its high content in flavonoids and vitamins A, C, and E. The
different varieties of persimmon are classified according to
whether they are astringent or not. The nonastringent variety
includes Sharon fruit (Diospyros kaki). Allergy to this fruit is
extremely rare.

We present the case of an 8-year-old boy who was referred
to our clinic in December 2011 because he had experienced
pruritus, generalized itching, urticaria, labial and palpebral
edema, dyspnea, and wheeze while eating Sharon fruit. He
had not developed gastrointestinal symptoms or hypotension.
He required emergency treatment (inhaled salbutamol,
intramuscular adrenaline, dexchlorpheniramine, and
intravenous prednisone), which led to resolution of symptoms.

Until then he had eaten persimmon without problems and
tolerated banana, avocado, kiwi, chestnut, and peach, as well
as other fruits and nuts. He also tolerated contact with latex.

The patient had had rhinoconjunctivitis due to pollen
sensitization since the age of 3 years that was being treated
with oral antihistamines on demand. He had never received
pollen-specific immunotherapy and was not exposed to
animals at home.

Skin prick testing was performed with commercial extracts
of the most common local pollens, profilin, standardized peach
lipid transfer protein (LTP) (ALK-Abelld), fruits, nuts (Leti),
and latex. The results were positive for grasses, cypress,
plane tree, Plantago, Artemisia, Chenopodium, cat dander,
standardized peach LTP, avocado, and chestnut. Prick-prick
testing with persimmon was positive with both the peel (10
mm) and the flesh (22 mm).

Total IgE was 517 kU,/L. Specific IgE testing (sIgE)
(CAP System, Phadia Thermo Fisher) was performed with
the following allergens: plane tree (5.30 kU4/L), avocado
(2.52 kUA/L), kiwi (3.91 kU4/L), chestnut (10.00 kU,/L), and
latex (0.48 kU/L). sIgE results for recombinant allergens of
Phleum pratense were as follows: rPhl p 1, 20.70 kU /L and
rPhl p 5, rPhl p 7 (polcalcin), and Phl p 12 (Phleum pratense
profilin), <0.35 kU,/L. sIgE for peach LTP (Pru p 3) was
53.40 kU,/L.

A persimmon extract was obtained in order to investigate
the allergens recognized by the patient. The peel was separated
from the flesh and each sample was lyophilized separately.
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Figure. Lane 1, Flesh extract with patient's serum. Lane 2, Peel extract
with patient’s serum. Lane 3, Peel + flesh extract (negative control
without patient’s serum). Lane 4, Peel extract (negative control without
polyclonal antiserum). Lane 5, Peel extract incubated with polyclonal
anti-LTP rabbit serum. Lane M, Molecular weight markers (KDa). Lane 6,
Flesh extract stained with Coomassie blue. Lane 7, Peel extract stained
with Coomassie blue.

The allergens were extracted in sodium chloride 1.8% for
90 minutes at 4°C with magnetic stirring. They were then
centrifuged, and the supernatants filtered (0.2 um).

The peel and flesh extracts and the molecular weight
markers were analyzed using Tricine SDS-PAGE under
nonreducing conditions (Figure).The proteins separated in
the polyacrylamide gel were electronically transferred to
strips of nitrocellulose paper [1]. The nitrocellulose strips
were saturated with 1% casein in phosphate-buffered saline
(PBS) and incubated with the patient’s serum diluted at 1:5.
As a negative control, a nitrocellulose strip containing the
same extract was incubated with 1% casein in PBS. After
washing, the strips were incubated with ascitic fluid containing
monoclonal antihuman IgE (HE-2) diluted 1:3000 [2]. After
additional washing, the strips were incubated with rabbit
antimouse antibody conjugated with horseradish peroxidase
(RAM-HRP, DAKO) diluted 1:5000. Finally, the strips were
washed and the IgE-binding proteins were detected using
chemoluminescence (ECL, GE Healthcare). The total quantity
of protein in the gel was 60 pg/line.

IgE-reactive bands were observed in both the peel and the
flesh extracts. Bands of lower intensity (molecular weights of
approximately 22 and 45 kDa) were present in both extracts.
However, a band of approximately 12 kDa was observed in
the peel only (Figure).

Immunoblotting inhibition was performed. Peel extract
was transferred to the nitrocellulose strips, and the patient’s
serum was added to one of the strips. Serum that had previously
been incubated with purified rPru p 3 (5 pg) was added to
another strip. (The allergen was provided by Dr Araceli
Diaz-Perales’s group at the Center for Plant Biotechnology
and Genomics (UPM-INIA) in Pozuelo de Alarcon, Madrid,
Spain.) No reduction was observed in the signal of the 12-kDa
band; in other words, Pru p 3 was unable to inhibit binding of
the patient’s serum to the persimmon band.

We then performed immunodetection with polyclonal
antiserum. The peel extract and molecular weight markers were
transferred to nitrocellulose membranes as described above.
Once transfer was complete, the strips were saturated in 1%

J Investig Allergol Clin Immunol 2015; Vol. 25(2): 133-162

casein in PBS and incubated with a specific polyclonal rabbit
antiserum (dilution 1:10 000) raised against purified allergen
Pru p 3 (peach LTP) by immunizing rabbits. As a negative
control, a strip with transferred peel extract was incubated with
rabbit preimmune serum at the same dilution. After washing,
the strips were incubated with peroxidase-conjugated goat
antirabbit antibody (GAR-PO, Calbiochem) diluted 1:20 000.
Finally, the strips and the proteins were washed, and IgE-
binding proteins were detected using chemoluminescence
(ECL, GE Healthcare) [3].

The figure shows the result of immunoblotting with
polyclonal anti-LTP rabbit serum. Two bands are visible. One
has a molecular weight of approximately 11 to 12 kDa and
corresponds to the molecular weight reported for the LTPs;
the other has a high molecular weight that could be attributed
to high-molecular-weight aggregates.

Allergy to persimmon is uncommon. There have been
reports of skin rash [4], urticaria, asthma [5], and even
anaphylaxis [6,7] after ingestion. Previous studies on allergy to
persimmon describe the involvement of various panallergens,
such as the major allergen of birch pollen (Bet v 1) [8], profilin
(Bet v 2), and carbohydrate determinants [5], suggesting
primary sensitization to pollen or latex. However, the patient
in the present case did not have sIgE to profilin, despite having
rhinoconjunctivitis due to grass pollen. He did, however,
have high sIgE values against peach LTP. The immunology
workup revealed that the patient’s serum recognized a band of
approximately 12 kDa (coinciding with that of LTP) that only
appeared in the peel. Different degrees of sequence identity
have been found for LTP among family members of different
species [9]. These range from 30% to 95%, although in the
present case, given that immunoblotting inhibition of Prup 3
was unable to inhibit binding of the patient’s serum to the
persimmon band, there may not have been sufficient structural
and sequence identity between peach LTP and persimmon
LTP. This possibility is consistent with the observation that
the patient only developed symptoms with persimmon and
tolerated other fruits.

Finally, the use of polyclonal anti-LTP rabbit serum seems
to demonstrate the presence of LTP in the peel.

To our knowledge, this is the first case of selective allergy
to persimmon in which the results of the in vitro study revealed
sensitization to persimmon LTP as a possible cause of the
reaction.
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A 59-year-old woman who had never smoked and had no
known history of atopy was seen in our department in 2011 for
a possible diagnosis of occupational asthma. The patient had
not been employed since 2000 and had worked as a production
agent at a cigarette manufacturing facility between 1986 and
2000. Her work primarily consisted of manually filling small
bags with dried, milled tobacco leaves. She described the
factory as very dusty, particularly during the early years, but
no atmospheric measurements were available. The patient
reported the appearance of rhinitis, cough, dyspnea, and
wheezing, closely related to work periods, some months
after starting to work at the factory. An initial check-up in
1991 led to a diagnosis of asthma, but a skin prick test (SPT)
to tobacco leaves yielded a wheal of just 2 mm in diameter
and was considered doubtful. The patient continued to work
until 2000 without any change in her exposure to tobacco
leaves; she described progressive worsening of her asthma,
despite short-acting 3,-agonist treatment. The patient stopped
working at the factory in 2000 and was no longer exposed to
respiratory allergens or irritants. Her respiratory symptoms
decreased, but did not disappear completely. In 2008, she
experienced worsening of dyspnea and received inhaled
corticosteroid therapy, with only slight improvement due to
poor treatment adherence. In 2011, the patient was referred
to our department for a possible diagnosis of occupational
asthma. Clinically, she had bronchial hyperresponsiveness,
but no wheezing under treatment. SPTs to airborne allergens
and tobacco leaves (after humidification) were negative.
The blood count was normal and total IgE was 1451 TU/
mL. Specific IgE levels were 0.21 kU4/L for tobacco leaves
and 0.12 kU,/I for eggplant. The results were negative for
latex, tomato, and potato allergens. The baseline functional
respiratory test demonstrated a slight reversible obstructive
syndrome (forced expiratory volume in the first second
[FEV,],2.11 L; 91% of predicted; FEV 1/forced vital capacity
[FVC],70%; forced expiratory flow at 50% relative to FVC,
1.97 L/s; 54% of predicted). A methacholine challenge was
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positive with a 36% decrease in FEV, for a cumulative dose of
160 pg of 1% methacholine (approximately 0.5 mg/mL). An
inhalation control test to lactose powder (stepwise handling
of lactose powder for 1, 2, 3, 4 and 5 minutes) was strongly
negative. In the specific inhalation challenge (SIC) to tobacco,
the patient was asked to pour 2 cups of 20 g of tobacco leaf
powder according to the same schedule as that used for lactose
powder. A strong immediate positive reaction appeared after
10 minutes of cumulative exposure, with a 42% decrease in
FEV, relative to baseline. No delayed symptoms were observed
before discharge from our department 8 hours after the SIC,
but the general practitioner reported some wheezing the
following morning. To rule out nonspecific irritant reactions,
we performed SICs with tobacco leaves in the same conditions
in 2 volunteers, using a positive methacholine test as a control.
These 2 SICs were strongly negative. A possible diagnosis of
occupational asthma to tobacco leaves was established.

Occupational asthma to tobacco dust was first described
by Gleich et al [1] in 1980. Since then, many authors have
reported cases of occupational asthma as well as alterations
in respiratory function in cigarette facilities. In 1988, for
instance, Lander et al [2] reported a significant change in
daytime peak flow expiratory in tobacco workers compared
with controls. More recently, Mustajbegovic et al [3],
following the systematic examination of 121 tobacco
workers, reported 6 cases of occupational asthma to tobacco
dust, interestingly all in women (total women, 97). To
date no tobacco allergens have been identified. Although
contamination of tobacco by fungi was initially hypothesized,
more recent findings suggest that a profilin-like protein, or a
villin-like protein [4] belonging to the cytoskeletal of plants,
may be involved, as there have been several (but inconsistent)
reports of cross-reactivity between several allergens from the
Solanaceae family [5-6] as well as latex [7] in individuals
with tobacco leaf asthma. Although our case is consistent
with previously reported cases, the diagnosis of occupational
asthma is questionable considering that the source of
occupational exposure was eliminated a long time ago. The
absence of atopy or previous asthma, intense occupational
exposure to tobacco leaves for more than 10 years, and the
patient’s clinical history all support this potential diagnosis
but may not be sufficient. The strongest diagnostic evidence
is the positive SIC to tobacco leaf powder. However, this
may also correspond to a simple immediate reaction to a
nonspecific irritant. The absence of a reaction to the control
test to lactose powder using the same procedure, the severity
of the specific response (fall of 42% in FEV, relative to
baseline), and the existence of a slight delayed reaction at 24
hours all support a diagnosis of occupational asthma rather
than a simple immediate irritant reaction to tobacco leaf dust.
Nevertheless, specific IgE to tobacco leaves was low, but this
might be explained by the long period without exposure. We
therefore believe that a diagnosis of occupational asthma to
tobacco leaves is the most plausible diagnosis. Consequently,
even though end of exposure is often proposed as an
explanation for a negative SIC, our observation suggests that
positive reactions may still occur many years later. Clinicians
should also be aware that functional respiratory reactions
could still be severe in such cases.
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We report the case of a 38-year old man referred to
our clinic with a fluctuating swelling of the face over the
lower jaw. He was a white farmer and truck driver with an
unremarkable past medical history. An initial nuclear magnetic
resonance imaging (MRI) scan of the neck and head region
showed a moderate dermal infiltration without necrosis or
bone destruction lateral to the horizontal mandibular ramus.
The fluctuating swelling was painless and was not associated
with exanthemas or constitutional symptoms such as fever,
malaise, weight loss, or arthralgia. Symptomatic treatment with
antihistamines and corticosteroids was ineffective. No triggers
such as drugs, foods, or specific contact substances were
identified. Clinical examination showed a grossly disfiguring
and indurated pasty swelling of the left lower lip and cheek
(Figure A). Laboratory findings were normal (including
differential blood counts, C-reactive protein, liver enzymes,
Cl-esterase inhibitors, C4, baseline tryptase, and flow-
cytometric analysis of T- and B-cell subpopulations). Fine-
needle aspiration and deep biopsies were inconclusive and in
particular showed no signs of dysplasia or malignancy. Given
the presence of a single epithelioid cellular granuloma, an
early form of a necrotizing sialometaplasia was hypothesized
as part of the differential diagnosis. Mycobacterial infections,
including tuberculosis, were ruled out by direct staining
and cultures. A 2-week course of empirical antibiotics with
amoxicillin/clavulanic acid was ineffective. Based on the
clinical presentation and the histological detection of a
solitary granuloma, both cheilitis granulomatosa (Melkersson-
Rosenthal syndrome) and local sarcoidosis were considered.
Surprisingly, the swelling regressed spontaneously, but
recurred within months, at which time it also affected the
subcutis of the mid face extending down to the lower margin
of the mandible, predominantly on the left side. A second MRI
did not reveal abscess-forming processes or a focal nodular
component. Because of a suspected soft tissue panniculitis

© 2015 Esmon Publicidad

Figure. Swelling of the left part of the face at presentation (A) and when
chemotherapy was initiated (B). C, Atypical lymphoid cells diffusely
infiltrating the deep subcutaneous tissue (arrow) and the skeletal muscle
(hematoxylin-eosin, x100). D, The neoplastic cells show round to oval
nuclei with inconspicuous nucleoli and pale cytoplasm (hematoxylin-
eosin, x400).

(data not shown), combined treatment with clindamycin for
3 weeks and oral corticosteroids (initial dose of 100 mg for 5
days tapered down to 0 mg) over 1 month was prescribed, again
without any clinical benefit. The patient could not be convinced
to undergo reassessment with a repeat biopsy. An allergological
workup with commercial prick test solutions with common
aeroallergens (ALK-Abello) revealed sensitizations to rat
epithelium, house dust mites, and Lepidoglyphus destructor
(a storage mite species); these were all of questionable
relevance given the absence of respiratory symptoms.
Laboratory findings at the time displayed moderate absolute
lymphopenia (993 cells/uL; range, 1200-2800 cells/uL) with
a slight decrease in CD4 lymphocytes (225 cells/uL; range,
410-1590 cells/uL). Possible infection from the patient’s
pet—a rat—was discussed with the patient in reference to the
report “Rat Bite: An Unusual Cause of Orbital Cellulitis” [1],
and thus, an orofacial syndrome of unknown origin was the
working hypothesis at the time.

Over the following months, the indurated, nontender,
and nonulcerating swelling progressed to involve the whole
left face accompanied by paresis of the marginal branch
of the facial nerve and significant periorbital lymphedema
(Figure B). The patient now agreed to another biopsy,
which consisted of deep incisional biopsies of the cheek
and the nasal vestibule. Histological analyses revealed the
final diagnosis of a subcutaneous panniculitis-like T-cell
lymphoma (SPTL) 1 year after the first signs of disease
(Figure C, D). This entity, first described by Gonzalez et al [2]
in 1991, is a rare T-cell lymphoma of the subcutaneous
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tissue that clinically mimics panniculitis. It is associated
with diverse autoimmune disorders in approximately 20% of
patients and, compared with other cutaneous lymphomas, is
often characterized by aggressive clinical behavior [2,3]. A
retrospective analysis of a cohort of 83 cases proposed that
SPTL may harbor 2 distinct entities with a different T-cell
immunophenotype, clinical presentation, and prognosis [4].
Standard staging procedures including a whole-body
computed tomography scan and bone marrow biopsies
revealed no other lymphoma manifestations or signs of
hemophagocytosis. The patient was given 6 uneventful cycles
of chemotherapy with cyclophosphamide, doxorubicin,
vincristine, and prednisolone (standard CHOP regimen) [4,5].
The treatment led to rapid, complete regression of the
swelling, which, clinically, further uncovered the paresis
of the facial nerve. This paresis has not yet fully resolved,
despite several month of speech therapy.

The present case clearly demonstrates that a persistent and
progressive swelling, atypical for angioedema or other known
immunological or theumatological disorders and unresponsive
to treatment, needs further unbiased investigations including
repeat biopsies. Diagnosis of SPTL is often delayed, for various
reasons, for up to 10 years [4]. Forcing an earlier diagnosis
may have improved the outcome of the facial palsy in our
patient. Given its clinical presentation mimicking panniculitis
in various locations and the association with autoimmune
disorders, this rare lymphoma may be seen in early stages by
rheumatologists or clinical immunologists [3], especially in
the absence of ulcerations.
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Most adverse drug reactions have a specific clinical
pattern, and it is often impossible to identify the causative
agent, especially when the patient is taking multiple drugs
simultaneously. Management of an adverse reaction is based
on a complete clinical history and a detailed study of the
possible causative drug with skin tests, in vitro tests, and/or
oral challenge tests.

A31-year-old patient with a history of hypertension in the
third trimester of pregnancy was treated with labetalol for 18
days and hydralazine o-methyldopa and metamizole during
the 3 days immediately preceding admission. She denied any
personal or family history of psoriasis or allergy to inhalants
or drugs. About 8 hours before cesarean delivery of twins,
erythematous micropapular lesions appeared on the face and
neck. These became generalized in 4-5 days, affecting flexures,
the intermammary cleft, chest, back, and palms and soles, with
multiple micropustules accompanied by mild dermal itching
and discomfort when swallowing. Physical examination
revealed pharyngeal enanthem, no lymphadenopathy or
organ enlargement, and low-grade fever (38.7°C). Despite
withdrawing a-methyldopa, metamizole, and hydralazine
on the second day of the eruption, new lesions continued to
appear. On the fifth day after discontinuing labetalol, no new
skin lesions had appeared.

The blood sample analysis disclosed the following values:
leukocytes, 20 300/uL (90% neutrophils, 5% lymphocytes,
and 5% monocytes); erythrocytes, 4 390 000/uL; hemoglobin,
14 g/dL; hematocrit, 42%; platelets, 145 000/puL; erythrocyte
sedimentation rate, 30 mm/h; aspartate aminotransferase,
37 1U/L; alanine aminotransferase, 72 IU/L; y-glutamyl
transpeptidase, 125 IU/L; and alkaline phosphatase, 234 TU/L.
Culture of the pustule content was negative. The results of
viral serology were as follows: Epstein-Barr VCA P18 IgG
(capsid), positive; Epstein-Barr gp-125 IgM (capsid), negative;
Epstein-Barr EBNA IgG antinuclear antibody, positive;
rubeola, immune. Negative values were found for parvovirus
G19 (IgM, 0.33; IgG, 0.32), Toxoplasma gondii (1gG), and
cytomegalovirus (IgM).

Patch tests performed 1 month after the onset of symptoms
with labetalol, metamizole, hydralazine, and a-methyldopa

© 2015 Esmon Publicidad

Figure. Positive patch test results with labetalol 5% (48 hours).

(5% in water and petrolatum) were positive only for labetalol
(water and petrolatum), and pustules were observed on the
area tested (Figure). The results of challenge testing with
metamizole, a-methyldopa, and hydralazine were all negative,
with good tolerance.

In order to offer an alternative to labetalol, patch tests
were performed with 10% atenolol in water and petrolatum,
and the results were negative. The result of the subsequent
tolerance test with atenolol, however, was positive, and 1
hour after taking 25 mg, the patient complained of generalized
itching and micropapules on her back and palms, which
persisted for up to 48 hours despite treatment with 60 mg of
6-methylprednisolone. The dose was reduced to 16 mg every
8 hours for 2 days.

A skin biopsy of the pustules showed slightly acanthotic
skin with subcorneal pustules marking the surface, underlying
spongiosis, and spongiosis elsewhere in the epidermis.
Polymorphonuclear exocytosis was also observed. A mild
lymphohistiocytic inflammation with some interstitial
neutrophils (periodic acid-Schiff-negative) was seen in the
superficial dermis.

Consequently, the patient was diagnosed with acute
generalized exanthematous pustulosis (AGEP) due to labetalol
with cross-reactivity to atenolol.

AGEP is an acute follicular rash that manifests with very
small pustules on an erythematous edematous base that appear
on the face, neck, and flexures 1-2 days after exposure to the
offending drug, before rapidly becoming generalized. It is
associated with fever and, sometimes, systemic symptoms,
which resolve spontaneously in about 2 weeks. The condition
is characterized by intradermal spongiform pustules, edema
of the papillary dermis, and predominantly perivascular
inflammatory infiltrate, which is occasionally associated with
leukocytoclastic vasculitis [1].

Ninety percent of cases of AGEP are due to drugs
such as B-lactam antibiotics and macrolide antimicrobials
(hydroxychloroquine, cotrimoxazole terbinafine,
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metronidazole, nystatin, and chloroquine), diltiazem,
paracetamol, celecoxib, carbamazepine, povidone iodine,
allopurinol, metformin, sildenafil, spiramycin, abacavir, and
quinolones [2-4]. Other less common causes include viral
infections by enterovirus, cytomegalovirus, and parvovirus
B19 [5], exposure to mercury, and ingestion of food
allergens [6]. In the case we present, the patient had begun
treatment with labetalol 18 days earlier. She probably became
sensitized during this period, as the latency period after the
second exposure to another cross-reactive drug was only 1
hour [7]. Although the increased latency period is greater
than that described in other cases of AGEP, it can sometimes
reach 3-4 weeks, as in other types of drug eruption (eg, drug
reaction with eosinophilia and systemic symptoms). The
interest of the present case lies in the fact that, even though the
patient was treated with several drugs, the allergy workup and
the skin biopsy provided abundant detail. Therefore, biopsy
confirmed the diagnosis, the patch tests identified labetalol as
the causative drug (but failed to detect cross-reactivity with
other B-blockers), and an oral tolerance test with atenolol
was positive.

The EuroSCAR (Severe Cutaneous Adverse Drug
Reactions) group has reported the diagnostic criteria for
this condition [7], namely, acute pustular rash, fever >38°C,
neutrophilia with or without eosinophilia, subcorneal or
intraepidermal pustules in the skin biopsy, and spontaneous
resolution in <15 days.

We performed a differential diagnosis with generalized
pustular psoriasis, which showed that our patient had no
history of psoriasis, duration was similar to that described
in AGEP, and the course of generalized pustular psoriasis is
longer. We also ruled out acute generalized pustulosis, which
primarily affects children and adolescents, has a predominantly
acral distribution, and is believed to be due to streptococcal
infection [8].

The diagnostic value of patch testing in AGEP varied in
different series, with positive results observed in between 32%
and 50% of cases [9]. However, its utility is limited to cases
with positive. Negative results do not rule out the involvement
of a specific drug; therefore, intradermal tests with the drug
involved and a late reading are recommended.

AGEP usually has a good prognosis, with a mortality rate
of around 5%, and resolves spontaneously upon removal of the
offending drug [10]. In cases of associated extensive systemic
skin involvement, support measures may be needed. Treatment
with systemic corticosteroids is not generally considered
necessary. Reintroduction of the offending drug should be
avoided, owing to the risk of recurrence, which is usually
characterized by a more rapid onset (a few hours).

We report the first case of AGEP due to labetalol and cross-
reactivity with atenolol.
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Allergic rhinitis is an increasingly important disease
because of its prevalence (30% worldwide), its effect on
patients’ quality of life, and its coexistence with other diseases
such as asthma and conjunctivitis [1-3]. According to the
epidemiological study Alergologica 2005 [4], sensitization to
Platanus hispanica was the most important cause of allergic
rhinitis due to pollen. Some studies have demonstrated a
correlation between symptoms and pollen levels [5].

The aim of the study was to determine the allergenic
profile of the various species of tree planted in the streets of
Barcelona, Catalonia, Spain.

A prospective, multicenter, epidemiological study was
performed between April 2008 and October 2010. The study

population comprised adult patients with respiratory disease
(asthma and/or rhinitis) attending an allergy unit for the first
time. The participating centers were all located in Barcelona
(Alergocentre, Centre Roger Barri d'Asmologia i Al.lérgia,
Fundaci6 Sanitaria Sant Pere Claver, Hospital de Sant Pau
i la Santa Creu, Hospital Clinic Provincial, Hospital Plato,
Hospital Quirén, and Hospital Universitari Vall d’Hebron).

All patients signed an informed consent document. The
study was approved by the Ethics Committee at Hospital
Universitari Germans Trias i Pujol, Badalona, Catalonia, Spain.

Data were collected online using the website www.gtcarl.org

All patients underwent skin prick testing with 2 panels
of aeroallergens. The first panel tested included the so-called
GA(2)LEN Pan-European core skin prick test panel [6],
excluding P hispanica (already included in the Barcelona
tree panel).

The second panel included the most frequent tree pollens
in Barcelona.

Information regarding the trees planted in Barcelona
was obtained from the census of plants published in 2005
and updated in 2008 by the Parks and Gardens Department
(Departament de Parcs i Jardins) of Barcelona City Council.
Only species with more than 2500 trees planted were
included. In decreasing order of abundance, the species were
P hispanica, Celtis australis, Sophora japonica, Ulmus pumila,
Robinia pseudoacacia, Tipuana tipu, Brachychiton populneus,
Populus species, Melia azedarach, Ligustrum lucidum, and
Phoenix dactylifera.

In a second phase, the airborne pollen concentration was
evaluated for each of the listed species. Since S japonica,
B populneus, M azedarach, and T tipu were excluded from
the study, we can assume that their allergenicity was limited
because pollen was not detected in the atmosphere.

Data were analyzed using the statistical package SPSS
16.0 (SPSS Inc). The sample size was calculated to achieve
a precision of 5% with a 95%CI. A P value of .05 or less was
considered statistically significant. A multivariate logistic
regression analysis was performed.

We studied 427 patients (53% men) with a mean (SD) age
of 37 (11.3) years. Most reported a family history (59%) and
personal history (72%) of atopy. Rhinitis affected 67%, asthma
4%, and both asthma and rhinitis 29%.

The most frequently detected pollen sensitizations were
P hispanica (37.0%) and L lucidum (21.9%). The least

Table. Classification of Tree Species in the City of Barcelona According to Relative Sensitization

Species Sensitized Patients, % Trees, % Relative Sensitization® Potential Allergenicity
Platanus hispanica 37.0 34.1 1.08 Intermediate
Celtis australis 5.9 11.6 0.51 Low

Ulmus pumila 5.0 4.4 1.14 Intermediate
Robinia pseudoacacia 6.1 3.9 1.56 Intermediate
Populus nigra 3.1 3.1 1.00 Intermediate
Ligustrum lucidum 21.9 2.2 9.95 High
Phoenix dactylifera 6.6 1.7 3.88 High

*Sensitized patients/number of trees
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common were Populus nigra (3.1%), U pumila (5.0%),
C australis (5.9%), and P dactylifera (6.6%).

In order to measure the allergenicity of the pollens tested,
we calculated the relative sensitization, that is, the ratio
between the number of sensitized patients and the number of
trees. Therefore, a high relative sensitization ratio indicated
highly allergenic pollen. Although the highest prevalence of
sensitization was recorded for P hispanica, the highest relative
sensitization ratios were recorded for L lucidum, P dactylifera,
and R pseudoacacia. In other words, lower numbers of trees
are able to induce more cases of allergic sensitization. We
classified the trees as having pollen with high, moderate, and
low allergenicity depending on their relative sensitization
rate (Table).

Taking into consideration the airborne pollen records
provided by the Xarxa Aerobiologica de Catalunya, during the
study period (2007-2010), P hispanica pollen accounted for
28.6% of the global pollen count. Oleaceae pollen accounted
for 5% of the total pollen; olive tree pollen in particular
represented 4% of the annual total Oleaceae pollen count.
Among the remaining pollens, P nigra accounted for 1% of
the total pollen detected, P dactylifera 0.4%, U pumila pollen
0.3%, and C australis 0.1%. R pseudoacacia pollen was not
detected in Barcelona, probably because the pollen is enclosed
by the flower and is spread by insects. In addition, the pollen
of'this species is difficult to differentiate from Quercus pollen.

We found a positive and statistically significant association
between atmospheric pollen levels and sensitization rate
(r=0.68, P=.044).

The prevalence of sensitization to tree pollen among
patients with respiratory allergy in the city of Barcelona ranges
from 3% to 37%. The highest prevalence of sensitization (37%)
was to P hispanica.

Besides the positive correlation between pollen levels
and the percentage of sensitization, the number of trees
of each species planted should also be considered when
attempting to define the allergenicity of each of them (relative
sensitization). Thus, P hispanica was no longer the first cause
of sensitization and was replaced by L lucidum, P dactylifera,
and R pseudoacacia.

Our study was limited by the fact that we did not evaluate
the clinical significance of sensitization or the potential
cross-reactivity between pollens. Consequently, further
studies would be required to assess the clinical impact of this
sensitization.

In summary, the allergenicity of airborne tree pollen in
the city of Barcelona depends not only on the number of
trees planted and the pollen count, but also on the potential
allergenicity of each species.

As a result of this study, the municipal authorities now
take allergenicity into account when selecting the species to
be planted.
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The disinfectant chlorhexidine (CHX) is a constituent
of many medical products (including catheter coatings) and
cosmetics [1]. Allergic symptoms due to CHX have been
reported in case series [2]. Reported reactions range from
localized delayed reactions to acute systemic reactions (with
generalized urticaria, acute bronchospasm, and hypotension)
and anaphylaxis [3]. The prevalence of allergy to CHX is not
known. The aim of this study was to assess the circumstances
surrounding and severity of allergic reactions to CHX in
patients referred to the 2 allergy units of the Canton Bern in
Switzerland.

A database in the clinical information system Phoenix
(CompuGroup Medical) was searched to find all diagnoses of
CHX allergy in the Division of Allergology, University Hospital,
Inselspital, Switzerland and the Allergy Unit, Zieglerspital,
Switzerland from January 1, 2005 to December 31,2012. More
than 4000 patients per year were referred to the units, which
have a catchment area of approximately 1 million inhabitants.
Two patients from the same catchment area and time period
(patients 9 and 10) who attended the private office of UW-M
were added. CHX allergy was diagnosed based on the clinical
history and a series of tests performed over the 6 months
following the index event.

Skin prick tests and scratch tests were performed with
0.5% CHX digluconate in 0.9% saline solution, the product
causing the index reaction (Hibitane, Globopharm AG; Merfen,
Novartis Pharma Schweiz AG; Instillagel, Melisana AG), or
individual constituents thereof. The tests were performed on
the volar forearm [4,5]. Patch tests were placed on the upper
back using 1Q Ultra PT Test Chambers (Chemotechnique
Diagnostics) fixed with Hypafix (BSN medical). The results
were evaluated and scored according to the criteria of the
International Contact Dermatitis Research Group [6].

CHX-specific IgE (sIgE), total IgE, and tryptase were
determined using ImmunoCAP FEIA (Thermo Fisher
Scientific). sIgE levels >0.35 kU,/L (radioallergosorbent
test class >1) were considered positive, and tryptase levels
>11.4 pg/L were considered elevated [7].

© 2015 Esmon Publicidad

Within this 8-year period, 14 of more than 32 000 patients
in the database plus the 2 from the private office had allergy
to CHX. Patient-specific information is shown in the Table.
Allergy to CHX was detected during urological procedures
in 4 cases, at the dentist’s or dental hygiene office in 6 cases,
perioperatively in 3 cases, and at home in 3 cases.

Of the 16 patients, 13 (81%) had an immediate reaction,
with symptoms occurring in most cases within 30 minutes of
contact with CHX. In 9 of the 13 patients (69%), the reaction
was anaphylactic, and hypotension or shock was documented
in 7 (54%). Seven of the 13 had previously undergone a
medical intervention that was similar to that causing the
allergic reaction (data not shown). The results of skin tests to
CHX were positive in 10 of 13 patients (77%). Three patients
had negative skin test results (patients 2, 6, and 9). Of the
11 patients tested for sIgE, all had significantly elevated
levels with a mean of 4.45 kU./L (range, 0.78-15.8 kU,/L).
Tryptase levels on the index day exceeded the normal range in
3 of 4 tested patients, with a mean peak of 44.3 ng/L (range,
16.1-92.9 pg/L).

Three of the 16 patients had a delayed reaction with
localized swelling and eczematous skin alterations 24 to
72 hours after contact with CHX. Two patients had positive
skin test results, and in 1 patient a negative scratch test result
became positive within 24 hours and persisted for days.

In 2013, we obtained feedback from 8 of the 16 patients.
Five (63%) reported allergic symptoms after subsequent
contact with CHX. One patient (patient 6), who had previously
experienced a life-threatening reaction after insertion of a
central venous catheter, experienced a second life-threatening
reaction after the same procedure.

While 16 cases of CHX allergy within 8 years in a
catchment area of 1 million inhabitants may seem low, it
is important to remember that the reaction was immediate
and potentially dangerous in 13 cases. Even more striking,
about one-third of the patients experienced a subsequent
allergic reaction to CHX despite having undergone an allergy
workup. These findings suggest that allergy to CHX is not well
recognized by medical staff or by patients. The fact that CHX
is very often an adjuvant rather than the main constituent of
a medical product may explain in part this lack of awareness.
Despite the ubiquitous use of CHX, most reactions occurred
in medical environments (one-third at the dentist’s office).
Insertion of urinary and central venous catheters and oral
rinsing with CHX solutions were the main causes of severe
CHX allergy. Alert procedures should be in place in the
respective settings, and patients with suspected CHX allergy
should be tested and advised. We found determination of
sIgE to CHX to be the most sensitive approach. Intradermal
tests may be an alternative, since Garvey et al [2] found
them to be appropriate in 100% of cases [2]. In order to
enhance general awareness, Swissmedic (Swiss Agency for
Therapeutic Products) recently released a pharmacovigilance
report on 18 allergic reactions due to CHX (anaphylaxis was
recorded in 9 patients, 1 of whom died [www.swissmedic.ch/
marktueberwachung]).

Elevated tryptase levels on the index day indicate mast cell
activation [7]. In 1 of the 4 patients tested, the peak tryptase
value did not exceed the normal range, thus suggesting that

J Investig Allergol Clin Immunol 2015; Vol. 25(2): 133-162
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other key mediators or pathway mechanisms are involved in
anaphylaxis [8].

Delayed reactivity to CHX may be underrepresented in our
specialty since this kind of dermal reaction is often not reported
to an allergy unit. Nevertheless, our data are in line with those
from other reports indicating that CHX has little relevance
in contact allergy [9]. This is surprising, as the maximum
concentration of CHX in cosmetics allowed in the European
Union is 0.3%, which is the same as the concentration in
the disinfectant Merfen (Novartis Pharma Schweiz AG),
the cause of allergy in 3 of the patients we studied. For both
sensitization and allergic reaction to CHX, factors other than
the concentration may be relevant, for example, route of
application and disrupted skin barrier [1,2]. Very few cases of
immediate-type reactions to CHX through presumably intact
skin have been reported [10].

In conclusion, CHX allergy is rare but can be life-
threatening and often occurs repeatedly. Most severe allergic
reactions occurred after venous or urinary catheterization
and interventions at the dentist’s office. To avoid recurrence,
medical staff should undergo appropriate training, and an
allergology workup should be performed when CHX allergy
is suspected.
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Atorvastatin is a synthetic 3-hydroxy-3-methylglutaryl
coenzyme A (HMG-CoA) reductase inhibitor that is used to
treat hypercholesterolemia. HMG-CoA reductase inhibitors are
considered safe, and adverse reactions to statins are infrequent.
We report a case of atorvastatin-induced fixed drug eruption.

An 84-year-old man was referred to our department from
the dermatology department with a 7-month history of multiple
erythematous macules extending from the trunk to the arms.

The patient had a history of hypercholesterolemia,
diabetes mellitus, and arterial hypertension. He was under
treatment with atorvastatin, metformin, trimetazidine, ramipril,
clopidogrel, and omeprazole.

(s

Figure. Positive patch test result with atorvastatin on a residual lesion.
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Previous histological examination of the lesions in
the dermatology department revealed chronic superficial
dermatitis with infiltration of leukocytes, polymorphonuclear
cells, and eosinophils in perivascular areas. This finding was
compatible with fixed drug eruption.

Metformin was discontinued, and trimetazidine was
stopped 6 weeks later. No changes were observed in the
morphology of the skin lesions. Two months following
withdrawal of atorvastatin, the erythema had partially resolved.
The following month it had disappeared completely.

Closed patch tests were performed with atorvastatin and
simvastatin 1/1000 in ethanol, as described elsewhere with
simvastatin [1]. The result for atorvastatin was positive (++) at
96 hours on residual lesions (Figure). The result for simvastatin
was positive at 48 hours (+) and at 96 hours (++) on residual
lesions. The results were negative on healthy skin at 48 and 96
hours with both statins. We tested 6 controls, and the results for
all of them were negative. These findings and the absence of
lesions after withdrawal of atorvastatin confirmed the diagnosis
of fixed drug eruption.

Fixed drug eruption is a distinctive drug eruption
characterized by recurrent well-defined lesions at the same
location each time the culprit drug is taken. Fixed drug
eruption has been associated with many agents, including
anticonvulsants, aspirin, nonsteroidal anti-inflammatory
drugs, and antibiotics [2]. However, to our knowledge, fixed
drug eruption due to atorvastatin or other statins has not been
previously reported.

Few cases of hypersensitivity to atorvastatin have
been reported to date. The reactions consisted of chronic
urticaria [3], anaphylaxis [4], angioedema and eosinophilia [5],
angioedema, dyspnea, nasal hydrorrhea [6], and drug reaction
with eosinophilia and systemic symptoms syndrome [7]. In
addition, atorvastatin has been implicated in other cutaneous
adverse reactions such as toxic epidermal necrolysis [8], linear
IgA bullous dermatosis [9], and psoriasis [10].

The patch test results with simvastatin in this report suggest
cross-reactivity between different statins. Khan et al [4]
reported the case of a patient who experienced anaphylaxis
with atorvastatin and with simvastatin, thus supporting
possible cross-reactivity between statins.
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Aspirin (ASA) and other nonsteroidal anti-inflammatory
drugs (NSAIDs) are the agents most commonly implicated in
hypersensitivity reactions and are responsible for about 25% of
all reactions. The most common clinical presentations are aspirin-
induced asthma, rhinosinusitis, and aspirin-induced urticaria-
angioedema. Symptoms usually appear immediately or a few
hours after exposure to 1 or more NSAIDs and are thought to
be IgE-mediated or associated with COX-1 inhibition, although
some reactions are delayed (eg, severe bullous skin reactions), in
which case the mechanism is thought to be T cell-mediated [1,2].

NSAIDs are widely used to treat many conditions and
are often the main therapeutic option, even in hypersensitive
patients. Induction of tolerance or desensitization is therefore
recommended in patients who are likely to experience a
hypersensitivity reaction [1,2].

Desensitization involves slow administration of increasing
doses of ASA in order to reduce or eliminate potential
pharmacological or immunological reactions [3]. It has proven
successful in patients with ASA-induced urticaria-angioedema
and ASA-exacerbated respiratory disease [4] but not in patients
with chronic idiopathic urticaria [5,6]. There are no reports of
desensitization in patients who experienced delayed skin reactions.

ASA is the first choice for prophylaxis in patients with
coronary artery disease, since it has been shown to reduce
mortality [7]. Ticlopidine and clopidogrel have been used
as alternatives in patients with hypersensitivity to NSAIDs,
although the cost-benefit ratio of these drugs has not been
validated [8]. Dual antiplatelet therapy is indicated in acute
coronary syndrome and in patients undergoing percutaneous
coronary angioplasty and stent implantation. Desensitization
enables long-term administration of ASA in these groups [4].

We report the case of a 56-year-old man with a history
of chronic coronary artery disease. Catheterization was
first performed in 2004, and subsequent management was
noninvasive. Catheterization was performed again in 2011
with implantation of 3 stents. At the evaluation in the allergy
department, the patient had severe coronary artery disease
with a nonrevascularizable main vessel (circumflex artery),
restenosis of a secondary vessel, and moderate injury of the
anterior descending artery. He was receiving antiplatelet
treatment with prasugrel.
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Given the restenosis of the secondary vessel, the cardiologist
recommended adding ASA 100 mg/24 h to prasugrel before
implantation of a drug-eluting stent (the risk of restenosis was
high because the vessel was very thin). The patient was referred
to our department for evaluation of allergy to ASA and, if the
allergy was confirmed, for scheduled desensitization.

The patient reported having been diagnosed with allergy
to ASA 20 years previously at another center and that he
had experienced recurrent episodes of generalized urticaria
with facial angioedema. At that time, he often took ASA as
an analgesic and reported that on a few occasions he had
experienced lip and eyelid angioedema 1-2 hours after intake.
Despite not taking ASA since, episodes of urticaria and
angioedema reappeared—albeit less frequently—and resolved
spontaneously 7 years ago. He has subsequently tolerated
isolated doses of paracetamol, metamizole, and ibuprofen.

We performed a controlled oral provocation test with ASA
at 50 mg followed by 100 mg after 2 hours (cumulative dose
150 mg). This dose was initially well tolerated, although 32
hours later the patient presented significant upper lip edema,
which resolved spontaneously in 48 hours.

At this point, we considered the possibility that the
patient had selective hypersensitivity to salicylates; therefore,
together with the cardiology department, we agreed that a
good therapeutic option would be antiplatelet treatment with
flurbiprofen, an arylpropionic acid derivative that is a potent
inhibitor of prostaglandin synthetase and thromboxane A,.
The oral challenge with flurbiprofen programmed for 2 days
later (50 mg-100 mg) was positive 10 hours after ingestion
of 50 mg the patient developed lower lip edema, which
resolved spontaneously in 16 hours.

Hence, the patient was diagnosed with NSAID-induced
delayed angioedema. Given the need for antiplatelet
therapy with ASA or derivatives, we decided to carry out
desensitization to ASA.

Several 2-hour ASA desensitization protocols have
been described. Wong et al [5] performed desensitization
in 11 patients and Silberman et al [9] in 13 patients. Both
authors found their protocols to be successful in most cases,
except in patients with chronic idiopathic urticaria. Rossini
et al [6] included 26 patients in a desensitization protocol
based on doses of ASA similar to those described above, but
with an increased interval between the doses. Desensitization
was achieved in 5 hours with 88.5% efficiency, although it
was unsuccessful in the patients with chronic urticaria and
in 1 patient with severe uncontrolled asthma.

We started with a modified version of the protocol of Rossini
et al [6] after obtaining the patient’s written informed consent.
Our modification involved extending the range of doses up to 24
hours and was well tolerated during the first 5 days. On the sixth
day, 3 hours after taking 50 mg of aspirin, the patient developed
labial angioedema, obliging us to modify our protocol again.
Based on the allopurinol desensitization protocol for delayed
reactions reported by Fam et al [10], we decided to increase
the dose of ASA by 5 mg every 3-5 days. As the patient had
experienced a reaction to 50 mg of ASA, we returned to the
previously tolerated dose of 37.5 mg for 3 days, with subsequent
successive increments of 5 mg. Following this schedule, oral
tolerance to ASA 100 mg was achieved with no new adverse
reactions 85 days after starting desensitization (Table).
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Table. Desensitization Protocol®

Day ASA Dose, mg/d Tolerance
Day 1 1 Well tolerated
Day 2 3 Well tolerated
Day 3 10 Well tolerated
Day 4 20 Well tolerated
Day 5 37.5 Well tolerated
Day 6 50 Upper lip angioedema
Day 9 37.5 Well tolerated
Day 12 40 Well tolerated
Day 16 45 Well tolerated
Day 19 50 Well tolerated
Day 24 55 Well tolerated
Day 37 60 Well tolerated
Day 42 65 Well tolerated
Day 47 70 Well tolerated
Day 58 75 Well tolerated
Day 63 80 Well tolerated
Day 68 85 Well tolerated
Day 71 90 Well tolerated
Day 75 95 Well tolerated
Day 85 100 Well tolerated

2Even though desensitization could have been achieved in 48 days,
we had to adjust the protocol according to the patient’s availability.

Since achieving tolerance 15 months ago, the patient
has been able to take ASA 100 mg/d. A drug-eluting stent
was implanted, and the coronary artery disease progressed
favorably. Dual antiplatelet therapy with prasugrel was
withdrawn after 12 months.

In conclusion, we achieved desensitization to ASA using a
customized protocol in a patient with coronary artery disease
and NSAID-induced delayed angioedema. However, the
underlying mechanism of desensitization remains unknown.
We were unable to find similar cases in the literature. The
desensitization protocols described usually require adjustments
to suit the individual patient’s needs.
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Previous Presentation

Data from this study were presented in a brief talk for the
Allergy Society of Madrid-Castilla La Mancha interhospital
sessions.
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Lenograstim and filgrastim are granulocyte colony-
stimulating factors (G-CSF), which are used to stimulate
granulocyte production in neutropenic patients, including
those with chemotherapy-induced neutropenia. Lenograstim
is a Chinese hamster ovary—derived recombinant G-CSF
consisting of 174 amino acids with 4% carbohydrate.
It is indistinguishable from native G-CSF. Filgrastim is
an Escherichia coli-derived G-CSF, which differs from
lenograstim in that it is nonglycosylated and has an extra
methionine group at the N-terminal end of the peptide
chain [1].

Although anaphylaxis to G-CSF and granulocyte-
monocyte colony-stimulating factor (GM-CSF) has been
reported [2-6], desensitization protocols have rarely been
proposed [7-8]. We present the case of a 40-year-old woman
with infiltrating ductal breast carcinoma treated with total
left mastectomy, left axillary lymph node dissection, and
chemotherapy (doxorubicin and cyclophosphamide).
Filgrastim was given for subcutaneous self-administration at
home to treat chemotherapy-induced neutropenia, starting 3
days after the cycle, once a day, for 3-5 consecutive days. Five
minutes after the first dose, the patient developed generalized
urticaria, abdominal pain, dyspnea, wheeze, hypotension,
presyncope, and fecal incontinence. A mobile intensive care
unit was called. Profuse sweating, extreme paleness, blood
pressure of 80/40 mmHg, heart rate of 54 bpm, baseline
oxygen saturation of 95%, and blood sugar concentration of
84 mg/dL were reported. After administration of adrenaline,
corticosteroids, antihistamines, fluids, and oxygen, the patient
gradually recovered and was taken to the emergency room
of our hospital. Temporary leukocytosis with neutrophilia
and normal chest x-ray and electrocardiogram findings were
recorded. The serum tryptase level was not measured at the
time of the reaction. Administration of filgrastim was stopped,
and the following 2 cycles of chemotherapy had to be delayed
and the dose reduced after the reaction because of neutropenia.
Therefore, the indication of G-CSF after the cycle was evident.

A few weeks after the reaction, the patient was referred
to our outpatient clinic, where she underwent a complete
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Table. Protocol for Desensitization to Lenograstim

Dose  Infusion rate, Infusion time,  Volume, Dose,

mL/h min mL ug
1 0.5 15 0.125 0.328
2 1 15 0.25 0.65
3 2 15 0.5 1.3
4 4 15 1 2.6
5 8 15 2 5.26
6 16 15 4 10.5
7 32 15 8 21
8 64 15 16 42
9 120 50 100 263

anaphylaxis workup. The findings were within the normal
range. The baseline serum tryptase level was 5.7 pg/L. The
results of skin prick testing with common aeroallergens
(eg, pollen, house dust mites, molds, and animal dander
[cat, dog, and hamster]) were negative, and total IgE was
56 kU,/L. Skin prick testing was performed with commercial
preparations (263 pg/mL for lenograstim and 300 pg/mL for
filgrastim), as was an intradermal test with concentrations
of 1/1000, 1/100, and 1/10 of the commercial preparations,
and the results were negative. Given the intensity of the
previous reaction to filgrastim and the highly similar chemical
structures of lenograstim and filigrastim, a desensitization
procedure was carried out with lenograstim (Table). The
protocol was designed in cooperation with the pharmacy
service. A dose of 263 pg of the drug diluted in 100 mL of
saline was used as the infusion solution because this was the
maximum dilution that guaranteed drug stability according to
the manufacturer’s data. The fourth and last cycle of doxorubicin
and cyclophosphamide was administered, and lenograstim was
planned for 2 days later. The patient was premedicated from
2 days before desensitization with montelukast 10 mg/12 h,
acetylsalicylic acid 500 mg/24 h, and ranitidine 150 mg/12 h. One
hour before starting the protocol, she received prednisolone
60 mg and dexchlorpheniramine 5 mg. The protocol was well
tolerated on the first day of treatment. On the second and
third days, the same infusion solution was administered over
50 minutes (120 mL/h), which is slower than normal. On the
second day, no reaction was detected, but at the end of the third
day, when only a few milliliters of the dilution were left, the
patient experienced chest tightness, cough, and shortness of
breath that required the infusion to be stopped and salbutamol
and adrenaline to be administered. On the fourth and fifth days,
lenograstim was administered again following the complete
desensitization protocol with no adverse events. The neutrophil
count was normal a few days later, and the patient was able
to continue chemotherapy with paclitaxel for an additional 12
weeks with good hematologic tolerance.

In summary, we present a desensitization protocol for
lenograstim in a patient with a previous life-threatening
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immediate hypersensitivity reaction to filgrastim. The
underlying mechanism of the reaction remains unknown,
although it does not seem to be IgE-mediated, considering that
it was the patient’s first contact with the drug and the result of
skin testing was negative. Other mechanisms involved could
be nonspecific histamine release, complement activation, and
production of cytokines, chemokines, or quinines. Lenograstim
is usually administered 2-3 days after the chemotherapy cycle,
once daily, and for 3-5 consecutive days. The patient we
report tolerated desensitization to lenograstim on the first day
with no adverse events. Temporary tolerance to a drug after
desensitization can be maintained if the drug is administered
atregular intervals, depending on pharmacokinetic parameters
and within a time interval of 24-48 hours or 2-3 times the
half-life of the drug. Considering that the drug had to be
administered daily, we decided to reduce the infusion rate only
during the following days of administration, that is, using the
same rate as in the last step of the desensitization protocol. The
reaction on the third day could have been due to a temporary
loss of tolerance that is not easy to explain. Given that the half-
life of the drug for intravenous administration is 1-1.5 hours,
24 hours may have been too long to maintain desensitization.
In addition, cofactors (eg, infections, nonsteroidal anti-
inflammatory drugs, exercise, and stress) could have modified
tolerance to previously tolerated doses [9]; however, we were
unable to identify the cause in the case we report. The reaction
presenting on the third day indicates that a cross-reaction
occurred between the 2 drugs and that administration of
lenograstim by means of a desensitization protocol was the
right option. To our knowledge, this is the first desensitization
protocol for lenograstim that has been successful in a patient
with a life-threatening reaction to G-CSF.
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Serine protease inhibitors (SPI) comprise 60-90 amino
acid residues, are frequent in plants, and belong to the plant
pathogenesis-related (PR) protein family PR-6. An SPI variant
of wheat has been shown to be an important allergen in baker’s
asthma but not in patients with wheat-induced food allergy [1].
In this study, we elucidate the role of a recombinant SPI variant
of Hevea brasiliensis in the context of occupational latex allergy.
For this purpose cDNA from H brasiliensis leaves was used to
amplify the SPI-specific sequence. The reaction was carried
outin a 50-pL volume containing about 5 ng of H brasiliensis
c¢DNA, 5 uL of 10x PCR buffer containing 1.5 mM of MgCl,
(Qiagen), 500 uM of each deoxynucleotide triphosphate
(dNTP), 10 pmol of each of the primers Hev b_SPI_Smal F
(5'-CCCGGGATGGCAAGTCAGTGT-3") and Hev b SPI_
Smal-HindIII R (5'-CAAGCTTTAGCCAATCRCAGG-3"),
and 1.5 units of Taq Polymerase (Qiagen). Reaction products
were obtained in a thermal cycler (Life Technologies) with an
initial denaturation step (95°C for 5 minutes) and a total of
40 cycles of denaturation (95°C for 1 minute), annealing (56°C
for 1 minute), and extension (72°C for 1 minute) followed
by 10 minutes at 72°C. The 222-bp PCR product was first
subcloned into the pDrive cloning vector (Qiagen). Clones
carrying inserts were characterized by restriction analysis and
by sequencing on an ABI 310 sequencer (Life Technologies).
Sequencing analysis from 4 independent clones revealed
that the PCR product corresponded to a 213-bp open reading
frame, the sequence of the mature SPI (EMBL accession
no. HF937118). The DNA coding for SPI was isolated after
separating an Sma I-Hind III digest from the pDrive cloning
vector on a 1% agarose gel and subcloned into an Xmn I-Hind
IIT restricted pMALc2 vector (New England Biolabs). The
maltose-binding protein (MBP)—rHevb15 fusion protein was
expressed in the Escherichia colihost NEBS-alpha F'-IY (New
England Biolabs) and purified as described for rHev b 1, the
recombinant rubber elongation factor of H brasiliensis [2],
with the exception that a modified column buffer was used
(phosphate-buffered saline pH 7.6, 1 mM EDTA pH 8.0). The
isolated fusion protein encoded MBP-SPI with an estimated
molecular mass of 50.2 kDa (corresponding to 42.7 kDa for the
carrier protein MBP and 7.49 kDa for the target protein SPI)
derived from the amino acid sequence. The isoelectric point
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of SPI was 4.64. A single amino acid residue (glycine) served
as a spacer between the MBP carrier and the target Hevea-SPI
(70 amino acid residues; EMBL accession no. CCW27997.1).
Biotinylation of the purified SPI-hybrid and coupling onto
streptavidin-ImmunoCAP (Thermo Fisher Scientific) was
performed as described with a dilution of biotinylated protein
atan optical density of 0.25 at 280 nm [3]. The mean interassay
variation of IgE measurements to the MBP-SPI hybrid or to
MBP alone repeatedly bound to streptavidin-ImmunoCAPs
was 10%. The highest amino acid homology was found in
another database entry for an SPI of H brasiliensis (GenBank
EU295479.1), which was 98% identical owing to a single
change in amino acid residue 68 from alanine (GTC) to valine
(GCCQ). In contrast, the SPI of wheat displayed only 36%

identical amino acids, and the SPI of castor bean displayed
56% identical amino acids, the highest frequency observed.
The total yield of the affinity-purified recombinant MBP-SPI
hybrid was 13.9 mg/L according to the results of the Bradford
assay with bovine serum albumin as a standard [4].

Serum samples from 21 health care workers with allergic
symptoms to natural rubber latex were tested for specific IgE
(sIgE) to SPI and 12 available latex allergen components.
Values with sIgE >0.35 kU,/L were considered positive.
As shown in the Table, 7 sera (33%) displayed sIgE to SPI
(range, 0.56-13.60 kU /L). Monosensitization to SPI was not
observed. The SPI-sIgE value in relation to the sIgE value of
natural rubber latex (k82; Thermo Fisher Scientific) reached a
mean percentage of 12% (range, 4%-21%). Detailed analysis of

Table. Characteristics of 7 Health Care Workers With Clinical Symptoms to NRL and sIgE to SPI (rHev b 15)

HCW Age/ | Total IgE, Symptoms Skin Prick NRL sIgE Reactivity to NRL Allergen Components
Sex kUA/L to NRL Test to NRL | (k82), kUA/L kUA/L SPI#
(rHev b 15), kUA/L
#1 40/F 48 U ND 11.80 nHev b 2 0.66 2.32
rHev b 6.01 2.47
rHevb1,3,5,7.02-12  <0.35
#2 20/F 514 A,C,Ez,R, U ND 92.20 rHevb 1 2.29 6.34
nHev b 2 0.78
rHevb 5 22.70
rHev b 6.01 1.81
rHev b 7.02 15.00
rHev b 3, 8-12 <0.35
#3 44/F 617 A, C, U Positive 110.00 nHev b 2 7.28 11.60
rHevb 5 46.40
rHev b 6.01 66.80
rHevb 1, 3,7.02-12 <0.35
#4 25/F 307 AU Positive 65.20 rHevb 1 1.73 13.60
nHev b 2 4.84
rHev b 3 5.32
rHevb 5 8.40
rHev b 6.0 13.90
rHev b 7.02 17.80
rHev b 11 1.71
rHevb 8,9, 10, 12 <0.35
#5 20/F 760 A, C,R, U Positive 95.10 rHevb 1 3.52 7.20
nHev b 2 18.04
rHevb 5 49.60
rHev b 6.01 42.30
rHev b 7.02 3.58
rHev b 3, 8-12 <0.35
#6 37/F 457 A,C,Ez, R, U Positive 15.60 nHev b 2 6.26 0.56
rHevb 5 8.83
rHev b 6.01 4.14
rHevb 1, 3,7.02-12 <0.35
#7 41/F 479 R,U ND 84.50 rHevb 5 1.86 7.90
rHev b 6.01 38.80
rHev b 7.02 12.00
rHevb 1, 3, 8-12 <0.35

Abbreviations: A, asthma; C, conjunctivitis; Ez, eczema; F, female; HCW, health care worker; MBP, maltose-binding protein; ND, not
determined; NRL, natural rubber latex; R, rhinitis; SPI, serine protease inhibitor; U, urticaria.
*All MBP-SPI positive sera were tested with MBP and produced negative results (<0.35 kU4/L).
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the 7 SPI-positive sera revealed that all displayed sIgE to rHev
b 6.01 (range, 1.81-66.80 kU,/L) and—with 1 exception—
sIgE to rHev b 5 (1.86-49.6 kU,/L), both of which are known
major natural rubber latex allergens in health care workers [5].
Furthermore, sIgE to nHev b 2 (n=6/7) and rHev b 7 (n=4/7)
was also frequent. Most notably, the sera with rHev b 7 sIgE
showed relatively high values, with a mean of 12.1 kUA/L
and a range of 3.58 kU,/L to 17.80 kUA/L. Nevertheless,
common sequence features between Hev b 2 and Hevea-
SPI and between Hev b 7 and Hevea-SPI that might explain
cross-reactivity or cosensitization were not identified. Control
measurements using MBP-ImmunoCAPs were all negative.
The results show that the SPI variant studied here is a new
natural rubber latex allergen that can now be further tested, for
instance, on microarray platforms. In the meantime, the SPI
from H brasiliensis was reviewed by the allergen nomenclature
subcommittee of the World Health Organization/International
Union of Immunological Societies and accepted as Hev b 15.
In particular, in patients who showed discrepancies between the
sum of sIgE values to single natural rubber latex allergens and
the IgE values to total natural rubber latex (k82), as shown here
for sera #1, 2, 4, and 7, Hev b 15 may be a useful component
for improving individual diagnosis.
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