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Immediate allergic reactions to orange are rare and 
immunoglobulin (Ig) E–mediated [1]. We report the case of 
a 28-year-old man with anaphylaxis induced by fresh orange 
juice. The reaction was dose-dependent and could only be 
confi rmed by challenge test, because specifi c IgE to orange was 
undetectable by skin prick test (SPT) and CAP immunoassay. 
The patient had experienced identical anaphylactic reactions 
on 2 occasions within 20 minutes after consumption of 
300 mL of fresh orange juice. The symptoms were feeling 
of heat, fl ushing, itching on the palms and head, rhinitis, and 
generalized urticaria. His history was remarkable in that he 
had no symptoms when he ate 2 oranges or drank 300 mL of 
a commercial orange juice product.

The patient was not suffering from allergic disease (asthma, 
rhinitis, atopic dermatitis) and had negative SPT results to 
aeroallergens and common food allergens. Surprisingly, SPT 
results with commercial extract and fresh juice of all citrus 
family members (orange, lemon, mandarin, and grapefruit) 
were also negative, as was an intradermal test with fi ltered 
orange juice. Specifi c IgE to orange, lemon, mandarin, rPru p 3 
(lipid transfer protein) and profi lin was not identifi ed by CAP 
immunoassay (Phadia, Uppsala, Sweden).

A challenge test was performed with fresh orange juice 
administered at increasing doses (50, 100, 150, 200, 300 mL) 
every 30 minutes. Within 20 minutes of drinking 150 mL of 
fresh orange juice the patient experienced an anaphylactic 
reaction with generalized urticaria similar to that reported in 
his history. The same reaction also appeared after 30 minutes 
with 150 mL of lemon, mandarin, and grapefruit juice. An oral 
challenge test with 2 commercial orange juice products was 
positive at 600 mL and 800 mL, respectively. A provocation 
test with fresh orange juice boiled for 2 minutes induced a 
mild anaphylactic reaction at 500 mL, thus demonstrating 
that the offending allergen is heat-labile but not completely 
inactivated by boiling.

Allergic reactions to orange are rare, and manifestations 
range from oral allergy syndrome to mainly IgE-mediated 
anaphylaxis [2,3]. The case we report is unique because a dose-
dependent anaphylactic reaction to orange juice occurred with 
no detectable specifi c IgE to orange. In our case, a carefully 

performed open challenge test with fresh orange juice proved 
to be the only reliable procedure for the diagnosis to be 
established. Our patient experienced anaphylactic reactions 
whenever he consumed more than 150 mL of fresh orange 
juice. The provocation test indicated that the offending allergen 
exists in all other fresh citrus fruit juices. This fi nding is 
consistent with the results of other immunodetection studies 
with allergens [4,5].

We showed that the culprit allergen in our study was at 
least partly heat-labile, because the patient reacted only after 
consuming a large amount (500 mL) of boiled orange juice. 
This allergen does not belong to any of the 3 recently identifi ed 
major orange allergens–profi lin (Cit s 2), germin-like protein 
(Cit s 1), and lipid transfer protein (Cit s 3)–because these 
were all found to be heat-resistant [1-3].

The culprit allergen is likely to be uncovered after 
proteolytic degradation of certain unknown orange proteins 
(pro-allergen) during digestion. This is a reasonable 
explanation why specific IgE to orange allergen was 
undetectable in this patient. A similar mechanism has been 
proposed for anaphylaxis to sesame seed in patients with a 
negative SPT result [6]. Moreover, extremely low sensitivity 
to orange in this case–the patient tolerated 100 mL of 
fresh orange juice–-could affect the diagnostic sensitivity 
of SPT.

We can infer that anaphylaxis to orange juice occurs as 
a dose-dependent reaction with no detectable specifi c IgE 
to orange. A challenge test in this case was the only reliable 
diagnostic technique that was more sensitive than SPT with 
fresh juice. The culprit allergen was partly heat-labile and 
found to exist in all other citrus fruits.
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Sclerosing cholangitis is a chronic cholestatic liver disease 
characterized by infl ammation, fi brosis, and stricture of the 
bile ducts. It is classifi ed as primary and, less commonly, 
secondary. Diagnosis of primary sclerosing cholangitis 
requires the exclusion of various conditions including 
immunodefi ciency-related disorders [1]. The main primary 
and secondary immunodefi ciency diseases associated with 
sclerosing cholangitis are hyperimmunoglobulin M syndrome 
and AIDS, respectively. To date, only 1 asymptomatic case 
of sclerosing cholangitis in association with Good syndrome 
has been reported [2]. We describe a case of Good syndrome 
associated with sclerosing cholangitis and multiple recurrent 
opportunistic infections.

In 2000, a previously healthy 42-year-old man presented 
with chronic cough and weight loss. Chest X-ray revealed 
a large mediastinal mass. The mass was resected and 
histopathology testing revealed a benign encapsulated 
thymoma (medullary type). The patient later experienced 
a few episodes of pneumonia, one of which was due to 
Streptococcus pneumoniae, resulting in chronic bronchiectasis. 
He also experienced multiple episodes of herpes zoster and 
oral candidiasis. 

In June 2007, he was admitted due to a 1-week history of 
fever with abdominal pain, which followed a 1-month history of 
progressive jaundice. Physical examination revealed hepatomegaly 
with tenderness. Laboratory tests disclosed the following values: 
hemoglobin 9.5 g/dL, white cell count 9620/µL (polymorphonuclear 
cells 86%, lymphocytes 4%), platelet count 148,000/µL, albumin 
2.6 g/dL, total bilirubin 16.9 g/dL, direct bilirubin 12.8 g/dL, 
aspartate aminotransferase 128 U/L, alanine aminotransferase 
69 U/L, alkaline phosphatase 1,610 U/L. His blood culture grew 

Vibrio cholerae non-O1 and stool examination was negative for 
Cryptosporidium. 

Computed tomography of the abdomen revealed 
hepatomegaly and mild dilatation of intrahepatic ducts with no 
defi nite mass. Endoscopic retrograde cholangiopancreatography 
revealed multiple microabscesses communicated with small 
branches of the intrahepatic ducts, which had a beaded and 
tapering appearance consistent with sclerosing cholangitis.

Additional testing revealed negative HIV-1 antibody and 
HIV-1 RNA levels. There was an inverted CD4/CD8 cell ratio 
of 0.33 with CD4 and CD8 lymphocyte counts of 168/µL 
(18%) and 505/µL (56%), respectively. The CD19 count was 
1% (7.7%-25.4%). The patient was hypogammaglobulinemic 
with an immunoglobulin (Ig) G level of 445 mg/dL (reference 
range, 700-1600), an IgM level of <21.4 mg/dL (reference 
range, 40-230) and an IgA level of 28.5 mg/dL (reference 
range, 70-400). 

These fi ndings led us to make a diagnosis of thymoma 
with immunodeficiency (Good syndrome). The patient 
responded well to antimicrobial therapy, and immunoglobulin 
replacement therapy was planned in an outpatient regimen; 
however, he was lost to follow-up after discharge.

Good syndrome is a rare primary immunodeficiency 
disorder in adults. It is characterized by combined B-cell 
and T-cell immunodefi ciency in association with thymoma. 
Affected patients have increased susceptibility to bacterial 
(particularly encapsulated organisms), viral, and fungal 
infections of the respiratory and gastrointestinal tracts [3-6]. 
To the best of our knowledge, this is the fi rst report of Good 
syndrome complicated with clinically active sclerosing 
cholangitis.  

Immunological defects in Good syndrome include 
hypogammaglobulinemia, few or absent B cells, an abnormal 
CD4/CD8 cell ratio, CD4+ T-cell lymphopenia, and impaired 
T-cell response [1-4]. The pathogenesis of immunodefi ciency 
in Good syndrome remains unclear. The possible mechanisms 
include bone marrow defects, loss of naïve or memory CD4+ 

T cells and presence of regulatory T cells or autoantibodies as 
a paraneoplastic phenomenon in thymoma [3-6].

The mainstay of treatment includes removal of the 
thymoma, although immunodefi ciency may be irreversible 
in some cases, such as our patient. Immunoglobulin 
replacement therapy is usually required for reduction of 
recurrent respiratory infections and pulmonary complications. 
Antimicrobial prophylaxis may be benefi cial in patients who 
continue to have recurrent infections despite immunoglobulin 
therapy.

In conclusion, Good syndrome should be considered 
one of the immunodefi ciency-related causes of secondary 
sclerosing cholangitis, particularly in patients with a history 
of thymoma.
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Antibiotic ointments are commonly used in patients with 
burns, chronic leg ulcers, and superfi cial infections, and can 
sometimes cause contact dermatitis. We describe 2 such 
cases.

Patient 1

A 44-year-old man prescribed Furacin (nitrofurazone, 
polyethylene glycol) to treat chronic leg ulcers developed 
local eczematous lesions on his legs 24 hours after application 
of the ointment. Similar lesions occurred following the use 
of Bactroban (mupirocin, polyethylene glycol [PEG]) and 
Dermisome tri antibiotic ointment (bacitracin, neomycin, 

polymyxin B). Patch tests performed with the European 
standard series, Bactroban, polymyxin B 3%, bacitracin 5%, 
nitrofurazone 1%, and PEG 4%, all in petrolatum, yielded 
positive reactions for neomycin on day 4 (+++), nitrofurazone 
on day 4 (++++), and PEG on days 2 (++) and 4 (++++). In 
view of the negative patch test for Bactroban, we performed a 
repeated open application test with this product and observed 
the development of an eczematous lesion in the application 
area.

Patient 2 

A 43-year-old woman developed eczematous lesions on 
her hand, face, and neck 24 hours after applying Furacin, 
Bactroban, and Tulgrasum Antibiotico (bacitracin, neomycin, 
polymyxin B) to treat a burn on her hand. Patch tests performed 
with the European standard series, Bactroban, nitrofurazone 
1%, PEG 4%, mupirocin 1% and 10%, and Tulgrasum 
Antibiotico, all in petrolatum, yielded positive reactions to 
colophony, nitrofurazone, and PEG on days 2 (++) and 4 
(+++).

Both patients were diagnosed with allergic contact 
dermatitis to nitrofurazone and polyethylene glycol (among 
other compounds). 

Furacin (Seid, Barcelona, Spain) is a topical antimicrobial 
product containing nitrofurazone 0.2% and PEG 300, PEG 
1000, and PEG 4000 as vehicles. Nitrofurazone (5-nitro-2-
furaldehyde semicarbazone) is a potent sensitizer that can 
cause severe allergic contact dermatitis, mainly in patients 
with chronic leg ulcers, superfi cial infections, burns, and other 
forms of chronic dermatitis [1]. In the 1980s, in a study of 
390 patients from India with suspected contact dermatitis to 
topical drugs, Bajaj and Gupta [2] found nitrofurazone to be 
the most common sensitizer, with 36.2% of patients developing 
a positive patch test reaction. PEGs, which are condensation 
polymers of ethylene glycol of various molecular weights, are 
used extensively in the pharmaceutical industry to facilitate 
skin penetration. The combination of nitrofurazone, a potent 
allergen, and PEG, which enhances the bioavailability of 
topical drugs, on damaged skin predisposes patients to the 
development of allergic contact dermatitis [3].

Although few contact allergies to PEGs have been reported, 
Bajaj et al [4] showed positive patch test results to PEGs in 
6.7% of patients with suspected topical drug sensitivity and the 
majority of these reactions were caused by PEGs with lower 
molecular weights. Stenveld et al [5] suggested that such PEGs 
were most likely to cause contact dermatitis in nitrofurazone-
containing topical preparations [5]. As the main excipient in 
the products used by our patients was a low-molecular-weight 
PEG, we think that it could be responsible for sensitization, as 
Bajaj et al and Stenveld et al proposed. 

Of the few cases reporting sensitization to  PEG and 
nitrofurazone, Guijarro et al [6] and Prieto et al [7] published 1 
and 2 cases, respectively, describing allergic contact dermatitis 
to Furacin with positive patch tests to nitrofurazone and PEG, 
as in our patients. 

The fact that the periodic use of antibiotic ointments to treat 
chronic ulcers is likely to cause sensitization to nitrofurazone 
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and PEGs should be taken into account when considering the 
prescription of these drugs for long periods [8]. The lesions 
that appeared on the face and neck of patient 2 were probably 
caused by indirect contact through the hands.

As PEG sensitization does not appear to be uncommon, it 
is important to perform patch tests with all the components of 
topical drugs to identify the offending constituent(s). Although 
nitrofurazone use has declined over the years [8], it should be 
prescribed with care—and particularly in patients with chronic 
dermatitis—due to its sensitizing properties [1].
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A 65-year-old woman was admitted to the emergency 
room with gingival hemorrhage. Twelve hours previously, 
she had undergone a total body computed tomography (CT) 
with 100 mL iomeprol (62.24 g/100 mL), an iodinated contrast 
medium. Twenty minutes after the procedure, the patient 
experienced dyspnea and a burning sensation in the head. 
Over the following 2 hours, she experienced headache, chills, 
fever (38ºC), vomiting, gingival and lingual bleeding, and 
petechiae and ecchymoses on the neck, legs and arms. There 
was no history of drug intake in the preceding year and there 
were no other signifi cant physical abnormalities or clinical 
signs of viral infection.

Physical examination revealed the presence of petechiae 
and ecchymoses on the legs. The platelet count was 6�109/L, 
with normal hemoglobin and white blood cell count. Standard 
coagulation tests ruled out disseminated intravascular coagulation. 
Glucose, sodium, potassium, creatinine, aspartate aminotransferase, 
and alanine aminotransferase levels were normal.

After receiving 5 units of concentrated platelets, the patient 
made good progress and required no further treatment. The 
platelet count was 38�109/L after transfusion and 162�109/L 
6 days later. Other tests were performed and yielded the 
following results: normal complement (C3, C4), tryptase, 
and immunoglobulin (Ig) E levels 13 and 20 hours after the 
reaction and negative platelet antibodies and platelet factor 4 
antibodies during the reaction. 

Five years earlier, the patient had been diagnosed with 
follicular lymphoma grade 3, stage III B. She received 9 
cycles of CHOP (cyclophosphamide, doxorubicin, vincristine, 
prednisone) chemotherapy, the last of which had been 
administered 4 years previously. At the time of the adverse 
reaction, the patient was in a wait and see follow-up program, 
with clinical and radiological controls every 4 months. In the 
previous 2 CT procedures, she had experienced chills and 
discomfort, but no signs of bleeding, 45 minutes after injection 
of the contrast medium.

We report a case of severe thrombocytopenia following 
injection of the radiographic medium, iomeprol, a phenomenon 
not previously reported in the literature. 

The mechanism for acute thrombocytopenia due to contrast 
medium is essentially unknown but the event may have occurred 
as the result of an immunological reaction, or it may be related 
to the chemical properties of the contrast medium [1,2]. We 
believe that an immunological reaction occurred in our case 
as the patient had experienced chills and discomfort following 
2 previous procedures.

There have been several reports of acute, severe 
thrombocytopenia after the injection of iodinated contrast 
medium in radiographic studies. The mechanisms underlying 
specifi c antibody induction are unknown, although several 
hypotheses have been suggested, namely, the covalent binding 
of hapten to the membrane protein; the binding of a drug-induced 
antibody to the membrane protein in the presence of soluble 
drug; drug-induced conformational change of glycoprotein 
IIb/IIIa; a drug-induced autoantibody reacting with autologous 
platelets; and the formation of an immune complex mediated by 
a drug, platelet factor 4, and a specifi c antibody. Unfortunately, 
in patients with a history of drug-induced thrombocytopenia, 
antibody tests may be negative [3,4,5].
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We believe that thrombocytopenia due to the use of 
iodinated contrast media may be more common than thought, 
and recommend that these agents be included in the list of 
drugs with risk for acute thrombocytopenia.

If severe thrombocytopenia and wet purpura appear after the 
administration of contrast medium, they should be aggressively 
treated with platelet transfusions owing to the risk of fatal 
intracranial or intrapulmonary hemorrhage. Corticosteroids 
are often given, yet there is no evidence that they are helpful 
if the thrombocytopenia is drug-induced. Intravenous immune 
globulin and plasma exchange have been used in acutely ill 
patients but the benefi t of these treatments is uncertain [5].

Once established, drug sensitivity probably persists 
indefi nitely. As a consequence, our patient was advised to 
avoid radiographic contrast medium permanently.
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Table. Summary of Adverse Events and Side Reactions
   
  Simultaneous Standard Standard
  SCIT SCIT SCIT
 Total (Birch and (Birch) (Grass)
 (n=77) Grass) (n=29) (n=23)
  (n=25)

 No. (%) No. (%) No. (%) No. (%)  
   
All adverse events 53 (68.8) 15 (60) 23 (79.3) 15 (65.2)
No adverse events 8 (10.4) 5 (20) 2 (7) 1 (0.67)
Local side reaction 47 (61) 14 (56) 19 (82.6) 14 (60.9)
Grade I reaction 4 (5.2) 0 (0) 3 (10.3) 1 (4)
Grade II reaction 2 (2.6) 1 (4) 1 (3.5) 0 (0)
Grade III reaction 0 (0) 0 (0) 0 (0) 0 (0)
Grade IV reaction 0 (0) 0 (0) 0 (0) 0 (0) 

Allergic rhinoconjunctivitis and allergic asthma are common 
diseases of increasing prevalence affecting approximately 25% 
of the population in developed countries [1]. Subcutaneous 
immunotherapy (SCIT) is a well-described treatment for 
moderate to severe allergic rhinitis and allergic asthma [2,3,4]. 
Furthermore, it is well established that immunotherapy is the 
only disease-modifying therapy in allergic rhinitis and asthma. 
The preventive effect of SCIT on the development of allergic 
asthma has been proven, even years after the discontinuation 
of therapy [5]. If a strict protocol [6] is used and all the criteria 
for including and excluding patients are fulfi lled, SCIT can be 
regarded as safe [7]. 

Many patients are sensitized to more than 1 allergen. 
Due to the need for a limited number of single allergens in 
allergen extracts, many of these cannot be treated satisfactorily 
with SCIT. The simultaneous administration of 2 allergen 
extracts provides a possibility to achieve high allergen doses 
in polysensitized patients. The aim of this study was to 
compare the safety of SCIT using 2 separate allergen extracts 
administered simultaneously to that of standard SCIT with a 
single allergen extract.

Seventy-seven patients with symptoms of birch or 
grass pollen allergy were selected from the outpatients 
department after undergoing examination, a skin prick test, 
and measurement of specifi c immunoglobulin (Ig) E. Over 
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a period of 1 year, all the patients were treated with health 
authority–approved allergen extracts for specifi c SCIT (NHD; 
Allergopharma, Reinbeck, Germany). Of these patients, 25 
received simultaneous SCIT with 2 allergen extracts and 52 
received a standard single extract (29 for birch pollen and 
23 for grass pollen). Based on a patient questionnaire, 86% 
reported side reactions. These were reported by 75% of the 
patients that had received simultaneous SCIT, 92% of those 
treated with standard birch pollen SCIT, and 93.75% of those 
treated with standard grass pollen SCIT. 

The majority of the reported side reactions were clinically 
mild. On a 6-point scale from 0 to 5 according to the European 
Academy of Allergy and Clinical Immunology (EAACI) 
rating [8] for the severity of side reactions, the patients treated 
with simultaneous SCIT scored a mean severity of 1.25, 
corresponding to local reactions only (eg, local erythema 
or itching). The mean severity scores for the birch pollen 
and grass pollen groups were 1.4 and 1.25, respectively. No 
statistically signifi cant differences were found between the 
groups, meaning that a generally low level of adverse events 
in simultaneous or standard SCIT can be assumed. More severe 
reactions were rare and between-group differences were also 
insignifi cant in this respect (Table).

SCIT is an effective disease-modifying treatment        
strategy [5]. The use of simultaneous SCIT is widespread in 
clinical praxis as a suitable treatment for patients sensitized 
to both birch and grass pollen is much needed. Two allergen 
extracts are required in order to achieve high doses of allergen 
and the cumulative dose is critical to an optimal outcome. 

In this study we have demonstrated that the administration 
of 2 separate allergen extracts in patients with multiple allergies 
to pollen is safe, with no severe side effects observed. Side 
reactions were mild, and compared with standard SCIT with 
birch or grass pollen, there were no signifi cant differences in 
terms of the number or severity of events. None of the patients 
needed to be treated with epinephrine. The sample size was not 
suffi cient to accurately analyze the exact rate of side reactions 
due to the small number of reactions observed. SCIT with 
2 separate allergen extracts therefore does not seem to be 
correlated with a higher incidence of adverse events. 
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Introduction

Mastocytosis is characterized by the excessive growth and 
accumulation of mast cells. While cutaneous mastocytosis 
is limited to the skin, systemic mastocytosis involves 
extracutaneous organs [1]. Respiratory involvement is unusual 
and little has been reported about the underlying etiopathogenic 
mechanisms [2-7]. 

Case Description

A 58-year-old woman with cutaneous mastocytosis 
reported an increase in cutaneous lesions and paroxystic events 
such as abdominal pain, diarrhea and respiratory symptoms. 
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Figure. Symptom diary and peak expiratory fl ow (PEF) (L/min) of the patient in the fi rst 4 weeks of treatment with nedocromil. The relation between 
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After complementary exams, she was diagnosed with systemic 
mastocytosis.

In view of her respiratory symptoms, the patient was 
referred to our clinic for evaluation. No personal or family 
history of asthma, rhinitis, or atopy were reported. She reported 
dry cough, dyspnea, and self-audible wheezing of gradual 
onset during the day and night in addition to gastrointestinal 
and skin symptoms that had occurred practically daily over 
the previous 3 months.

Serum tryptase was 61 mcg/L. Spirometry was normal, with 
a negative bronchodilation test. Total serum immunoglobulin 
(Ig) E levels and a radioallergosorbent test (RAST) performed 
for standard airborne allergens were normal. Methacholine 
bronchial provocation was positive, with a 20% decrease in 
forced expiratory volume in 1 second from baseline (PC20) 
caused by 10.3 mg/mL of methacholine.

Inhaled corticosteroids (budesonide, 400 mcg/12 h), oral 
leukotriene receptor antagonists (montelukast 10 mg/24 h) 
and oral disodium cromoglycate (800 mg/24 h) were added 
to the treatment.

At the following clinical check-up, the respiratory 
symptoms persisted and the PC20 had risen to 11 mg/mL. 
It was decided to add an inhaled mast cell stabilizer (MCS) 
(sodium nedocromil 4 mg/12 h) to the treatment and the patient 
was given a device to measure peak expiratory fl ow and asked 
to keep a symptom diary.

At subsequent checkups, the cutaneous lesions had 
improved, and the gastrointestinal and respiratory symptoms 
had disappeared. The diary (Figure) showed the relationship 
between respiratory, clinical, and functional involvement and 
other manifestations. The PC20 was 25 mg/mL. The dose of 

budesonide was decreased to 200 mcg/12 h and an optimum 
control of symptoms was maintained.

Discussion

Levels of histamine, prostaglandin D2, and tryptase in 
the bronchoalveolar lavage fl uid of asymptomatic patients 
with asthma have been found to correlate with bronchial 
hyperresponsiveness [8], and there is mast cell infi ltration 
in the airways of patients with asthma but not eosinophilic 
bronchitis [9].

In view of the above, it seems logical to assume that patients 
with symptomatic mastocytosis will tend to have bronchial 
hyperresponsiveness. Nevertheless, very few cases have been 
described [2-7]. The case we describe has some peculiarities. 
An association between systemic mastocytosis and clinical and 
functional respiratory deterioration was observed. IgE levels, 
RAST results, and a lack of any relevant clinical history makes 
it unlikely that an atopic component was responsible for the 
bronchial hyperresponsiveness. Furthermore, the bronchial 
provocation test remained the same after treatment with inhaled 
corticosteroids. The most important indication that bronchial 
hyperresponsiveness was related to mast cell infi ltration, 
however, was the clear improvement in hyperresponsiveness 
following treatment with MCS.

Nedocromil acts on 3 levels: it stabilizes mast cells, 
decreases the permeability of the pulmonary microvasculature, 
and prevents epithelial damage in the airway [10].  MCSs thus 
have a selective effect on the key etiopathogenic events in 
systemic mastocytosis involving the lungs. To the best of our 
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knowledge, this relation has not been described previously, 
possibly because respiratory symptoms are uncommon. 

In conclusion, bronchial hyperresponsiveness in patients 
with systemic mastocytosis appears to bear a relation to 
other clinical manifestations of the disease. Therefore, all 
patients with systemic mastocytosis should be systematically 
evaluated for the presence of bronchial hyperresponsiveness. 
This important management strategy would ensure that such 
patients would benefi t from a safe, effective treatment of their 
respiratory symptoms.
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Sensitization to Olea europaea pollen is common in 
patients living in Mediterranean countries. In Madrid, the most 
common allergenic pollens in patients with pollinosis are grass 
pollen, with a prevalence of positive skin prick test results of 
94%, followed by olive pollen (61%) [1]. However, the clinical 
relevance of sensitization to olive pollen has been questioned 
since it could be due to cross-reactivity between this pollen 
and unrelated plant species [1]. Component-resolved diagnosis 
involves the use of marker allergens capable of differentiating 
between genuine sensitization of patients to a given allergen 
and cross-sensitization to several allergen sources [2]. In this 
regard, Ole e 1 has been proposed as a diagnostic marker for 
sensitization to Oleaceae species [3].

The objective of this study was to assess the clinical 
usefulness of specifi c immunoglobulin (Ig) E determination 
of nOle e 1 as a diagnostic marker of primary allergy to olive 
pollen in patients with pollinosis living in Madrid. 

Patients older than 14 years who consulted our outpatient 
clinic for respiratory symptoms (rhinitis and/or asthma) during 
springtime were consecutively recruited throughout 2008. Skin 
prick tests were performed with a panel of common airborne 
allergens (ALK-Abelló, Madrid, Spain). Total serum IgE and 
specifi c IgE levels to olive pollen were measured in patients’ 
sera by ImmunoCAP (Phadia, Uppsala, Sweden). 

Fifty-three patients with a positive skin test and ImmunoCAP 
result for olive pollen (>0.70 kU/L) were included. Allergen-
specifi c IgE (ImmunoCAP) to nOle e 1 was measured in all of 
them. Forty-nine (92.4%) of these patients also had a positive 
skin test to grass pollen. Of the 53 patients recruited, 30 were 
women (56.6%) and the mean age was 30 years. Twenty-nine 
(54.7%) had seasonal rhinoconjunctivitis and 24 (45.3%) had 
symptoms of rhinoconjunctivitis and asthma. In 49 patients (92.5%), 
IgE determination to nOle e 1 was positive (geometric mean [SD], 
6.91 [3.01] kU/L). In the 29 patients with rhinoconjunctivitis, IgE 
levels to nOle e 1 were 5.21 (2.43) kU/L whereas in the 24 patients 
with rhinoconjunctivitis and asthma they were 9.78±6.05 kU/L 
(not signifi cant, P=.098) (Figure). The IgE determination of 
nOle e 1 was negative in just 4 (7.5%) of the 53 patients with 
a positive skin test and ImmunoCAP result for olive pollen. 
This positivity may be due to cross-reactivity with unrelated 
pollens as 3 of the patients were sensitized to grass pollen 
and the fourth patient was sensitized to Plantago lanceolata 
[3,4].  
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Figure. Specifi c immunoglobulin (Ig) E levels to nOle e1 in patients with 
rhinitis and/or rhinoconjunctivitis and in those with rhinoconjunctivitis 
and asthma.

In conclusion, these results demonstrate that the majority 
of patients living in Madrid who are sensitized to olive pollen 
show IgE reactivity to nOle e 1, confi rming the importance of 
this allergen as a diagnostic marker of primary sensitization 
to olive pollen. Moreover, component-resolved diagnosis, 
involving the measurement of IgE reactivity to this purifi ed 
olive pollen allergen, allowed us to rule out cross-reactivity 
with other allergens. Thus, we consider this simple diagnostic 
approach to be useful for the selection of patients and allergen 
extracts for allergen immunotherapy [2]. 

Although Ole e 1 has been found to signifi cantly contribute 
to the total allergenicity of olive pollen extract and its 
concentration is closely related to the allergenic reactivity of 
the whole pollen extract [5,6], sensitization to other allergens 
can be clinically signifi cant. Quiralte et al [7] reported that 
IgE-mediated sensitization to Ole e 2 and Ole e 10 showed a 
strong association with asthma, whereas no association was 
detected with Ole e 1, Ole e 3, Ole e 6, or Ole e 7 in the same 

population. Finally, Barber et al [4] recently described that IgE 
responses to the minor olive allergens Ole e 7 and Ole e 9 were 
markers of more severe allergic disease.
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