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Common variable immunodeficiency (CVID) is
a heterogeneous group of disorders, characterized by
hypogammaglobulinemia and defective specific antibody
production [1,2]. Although the hallmark of the disease
is frequent infections, primarily affecting the respiratory
and gastrointestinal tracts, the
clinical spectrum of CVID is vast

cancer; there were 4 cases of non-Hodgkin lymphoma and 3
cases of gastric adenocarcinoma. The demographic data and
laboratory findings for these 7 patients are presented in the
Table. The mean (SD) age at onset of symptoms was 7 (1.7)
years and the age at diagnosis was 13 (2.4) years; these ages
were significantly higher than those recorded in all Iranian
CVID databases (P<.001). Surprisingly, all the patients with
lymphoma had childhood onset, while those with gastric
cancer were in their fourth decade of life when the cancer was
diagnosed. Although no population-based epidemiological
studies have analyzed demographics or epidemiological
indices for malignancy in patients with CVID, the incidence
of all types of cancer has been estimated to be 1.8 to 13 times
higher than in the general population [5]. According to our
findings, the incidence of cancer in Iranian CVID patients is
10%, which is 2.5 times higher than the risk of cancer in the
general population [6]. The increased prevalence of cancer in
immunodeficiency may be explained by an increased risk of
immune dysregulation, increased susceptibility to an infectious
agent involved in carcinogenesis, or chromosomal instability
due to the nature of the disease [7]. Moreover, lower total and
CD4* T cells and natural killer cells in terms of number and
function have been strongly associated with risk for subsequent
development of malignancy in CVID patients [8]. In our
study, the most common forms of cancer were non-Hodgkin
lymphoma and gastric adenocarcinoma. In previous studies,
patients with CVID, and particularly female patients, have
been found to have an 15.2- to 438-fold increased risk of
developing non-Hodgkin lymphoma compared to the general
population [5,7,9]. In another study of 120 CVID patients,
46% had non-Hodgkin lymphoma, while 7% had Hodgkin
lymphoma [10]. Most of the patients in our study developed
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lymphoma at an early age. Lymphoma as a complication of
CVID is well known and usually consists of nodal lymphoma,
non-Hodgkin lymphoma, or B-cell lymphoma, which present in
female patients an average of 9 years after diagnosis of CVID; the
median age at diagnosis is 23 years and the lymphoma is normally
found in association with T-cell defects [3,9]. In addition, the stage
of lymphoma in young CVID patients is low grade B-cell tumors
without bone marrow involvement. The observed prevalence of
lymphoma may be due to Epstein-Barr virus (EBV) infection or
reactivation of weakness of the immune system. However, EBV
is not detectable in most patients. Furthermore, CVID patients
with systemic and local granulomatosis are more susceptible to
developing lymphoma; the diseases may have the same origin,
ie, immune dysregulation and infection with B-cell lymphotropic
human herpes virus type 8 (HHVS) [7].

Patients with CVID have a 10- to 47-fold increased risk
of gastric adenocarcinoma [5,7,9]. In one study, 16% of
120 patients with CVID in the Immunodeficiency Cancer
Registry had this type of cancer [10]. In fact, our study
suggests that elderly patients may be more vulnerable to
gastric adenocarcinoma and that symptoms tend to present
at an advanced stage of disease, with catastrophic clinical
consequences. Furthermore, achlorhydria and suppression or
lack of secretory immunoglobulin (Ig) A, which compromise
defense against Helicobacter pylori infection in CVID
patients, suggest a relative cause for gastric cancer, which
is markedly increased in these patients. In our series, there
was a female patient with breast cancer who had a large
number of chromosome aberrations, despite receiving low
radiation doses. Accordingly, it is possible that the immune
impairment in CVID may have a role in the development
of breast cancer by increasing susceptibility to infection
with the mouse-mammary-tumor-virus-env-gene-like 660
base pair sequence, which has been found in 38% of human
breast cancers. CVID patients should thus receive appropriate
cancer surveillance including frequent imaging. Two patients
in our study had some evidence of radiosensitivity before
they developed cancer. As a matter of fact, these patients had
statistically significant results for chromatid gaps, total number
of aberrations per cell at a radiation dose of 0.5 Gy, and for all
types of aberrations except chromosome breaks at a radiation
dose of 1 Gy. There is controversy regarding the effects of
the use of multiple diagnostic tools (eg, chest radiographs,
computed tomography scans, mammograms, and barium
swallow and enema procedure) to screen for malignancy
in CVID patients, as it has been suggested that this might
actually increase risk. Unnecessary radiographic diagnostic
tests should thus be avoided or replaced by alternative tests,
and minimum radiation doses should be ensured in all cases.
There is also controversy surrounding the use of radiotherapy
in CVID patients with cancer. The toxic effects of radiation
in CVID patients, however, are dose-dependent and it would
be interesting to establish a threshold for radiation-induced
aberrations in CVID patients as this would help to ensure the
use of safe doses for diagnostic and therapeutic procedures.

Finally, 2 of the 7 patients in our series died; the 15-year
survival rate was 72%, which is significantly lower than that
for a reference CVID group without cancer matched for age,
race, and sex (82%) (P<.001) [1].
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Polistes dominulus and Polistes gallicus are very common
species of wasps in many European countries, especially in the
Mediterranean area [1]. Traditionally, allergies to these species
were diagnosed and treated using the American Polistes species
venom mixture (APmix). However, recent papers have shown
that cross-reactivity between American and European species
is quite limited [2] and, for this reason, the use of European
species such as P dominulus improves diagnostic capacity
and the success of venom immunotherapy (VIT) in patients
who experience an anaphylactic reaction after being stung by
these wasps [3].

We report the case of a 58-year-old woman who
experienced 2 anaphylactic reactions after being stung by
a wasp in 2 consecutive years. In the summer of 2005, she
experienced a grade IV anaphylactic reaction [4] after a wasp
sting (the insect was identified by the patient), and a similar
episode occurred the following summer. After this second
episode, the patient went to the hospital for allergy testing.
Intradermal tests were negative for Apis meliifera and Vespula
species and positive for Polistes species (0.001 ug/mL). Specific
immunoglobulin (sIg) E was negative for Apis meliifera, mildly
positive for Vespula species (1.38 kU/L), and clearly positive
for Polistes species (19 kU/L). Based on these results, VIT
was immediately initiated with APmix. The maintenance dose
of 100 ug was achieved without problems. After 6 months of
treatment, the patient returned to the hospital for assessment by
a controlled sting challenge. According to our protocol, serum
tryptase and total and sIgE were measured before the challenge.
The results were 6.94 ug/L for tryptase, 23.3 IU/mL for total
IgE, and 0.01 kU/L for Apis meliifera, 0.21 kKU/L for Vespula
species, and 5.14 kU/L for Polistes species. A few minutes
after the sting challenge, the patient experienced a grade IV
anaphylactic reaction, which was treated with adrenaline. We
repeated the serum tests (samples taken after 90-120 minutes)
and obtained the following results: 17.2 ug/L for tryptase,
21.6 TU/mL for total IgE, and 0.02 kU/L for Apis mellifera,
0.20 kU/L for Vespula species, and 4.72 kU/L for Polistes
species. VIT was discontinued immediately and sIgE to the
main allergenic components (phospholipases and antigen 5s
from Vespula vulgaris and P dominulus) were measured with
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Figure. Pol d 1 specific immunoglobulin (slg) E values measured with
ADVIA-Centaur, after the first controlled sting challenge (T0), after venom
immunotherapy (VIT) with P dominulus (T1), and after inhibition of the
latter serum sample with identical concentrations of P dominulus extract
(T1-a), APmix extract (T1-b), and the APmix used in the initial VIT (T1-c).

the ADVIA-Centaur platform [5]. The results were negative
for all allergens but the phospholipases Ves v 1 (0.54 kU/L)
and Pol d 1 (35.79 kU/L). With these results, we decided to
initiate a second cycle of VIT with a P dominulus extract
(Pharmalgen; ALK-Abello, S.A.) in October 2007. Six months
after initiating this new phase of treatment, we repeated the
sting challenge at the hospital. The patient experienced just a
local reaction. The sIgE to Pol d 1 decreased to 12.96 kU/L
(and 0.23 for the cross-reactive Ves v 1). In addition, a Pol d 1
sIgE inhibition assay was performed with 3 extracts (Figure):
the APmix sample used in the first VIT, an APmix extract,
and a P dominulus extract (both at the same concentration
and preincubated with the biotinylated Pol d 1). Inhibition
of Pol d 1 sIgE was only achieved with the P dominulus
extract, demonstrating its specificity. After inhibition, sIgE was
9.2 KU/L. There was no inhibition whatsoever with the other
extracts (Figure), demonstrating that only the P dominulus
extract contained allergenic components. This species-specific
composition must be the reason for the anaphylactic reaction
that occurred after the first sting challenge with P dominulus,
since the initial VIT had been performed using APmix. Our
results indicate that in patients allergic to Polistes, P dominulus
must be considered as mandatory for diagnosis as well as a
first-line treatment option for VIT. Controlled sting challenge
and component-resolved diagnosis are essential tools in the
diagnosis and control of these patients.
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Adherence to the Allergic Rhinitis and its Impact on
Asthma (ARIA) guidelines on the treatment of allergic
rhinitis is generally considered to be poor among general
practitioners (GPs), particularly regarding the prescription of
nasal corticosteroids [1]. A recent study has even suggested
frequent nonadherence to international guidelines among
specialists, based on the answers to a questionnaire featuring
4 clinical case scenarios [2].

© 2012 Esmon Publicidad

We evaluated the treatment choices of allergy specialists
and GPs for allergic rhinitis using 2 clinical case scenarios
(vignettes) in the form of a written questionnaire. The vignettes
dealt with the treatment of moderate to severe persistent
allergic rhinitis in adult patients without bronchial symptoms.
Case 1 had predominant obstructive symptoms while case 2 had
predominant histamine-induced symptoms (sneezing, itching,
and rhinorrhea). The questionnaire was given to 467 physicians
(397 GPs and 70 allergy specialists) who volunteered to
participate in this study. The physicians all considered that
they were used to treating allergic rhinitis and were familiar
with the different treatment options available.

For each clinical vignette, the physicians were asked
the following question “What would you prescribe to this
patient on his/her first visit?”. They were able to choose from
a combination of 5 different drug classes as well as different
doses and regimens. Specific immunotherapy was not an
option.

The Table shows the drugs chosen for each case by the
GPs and the allergy specialists. While maintenance daily
nasal corticosteroids were prescribed by both groups for the
2 cases of moderate to severe persistent rhinitis, they were
prescribed more frequently by specialists (88% vs 67%). The
difference was statistically significant (P<.05). Specialists also
used double doses of nasal corticosteroids more frequently
(25% vs 11%).

Oral H;-antihistamines were prescribed as daily medication
by 77% of specialists and by 66% of GPs (not significantly
different). Topical nasal H,-antihistamines were rarely
prescribed (4% in each group). Combined daily therapy with
nasal corticosteroids and oral H;-antihistamines was prescribed
by 41% of GPs and 66% of specialists (P<.01).

The Table also shows that specialists prescribed nasal
lavages with saline more frequently, and almost always in
association with nasal corticosteroids. Nasal decongestants
were just slightly more popular with specialists than with GPs,
but over 75% recommended their use for less than 15 days; a
smaller proportion of GPs made this recommendation.

Systemic corticosteroids (oral and/or injectable) were
prescribed significantly less frequently by specialists than
by GPs. They were chosen by 6% of specialists for case
1 (predominant nasal obstruction) and by none for case 2
(predominant histamine-induced symptoms). The GPs used
systemic corticosteroids in both cases, although less frequently
in the second case.

Leukotriene receptor antagonists were prescribed more
often in case 1 by both specialists and GPs, but the differences
between the 2 groups were not significant.

One limitation of our study is that we used a questionnaire
about theoretical patients rather than an analysis of real
prescriptions. However, this is the only way to directly
compare treatment choices by different professionals for the
same patient. This approach has already been advocated and
used by others [3.,4].

In our study, nasal corticosteroids were prescribed by 67%
of GPs. Although this percentage is significantly lower than
that observed for the specialists (88%), our GPs performed
reasonably well if we compare the results with those of other
studies [5], possibly because we only included GPs with
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Table. Choice of Drugs by Allergy Specialists (n=70) and General Practitioners (GPs) (n=397) for Treating Moderate to Severe Persistent Allergic Rhinitis?

Specialists GPs
[ [ 1
Drugs Case 1° Case 2° Mean Case 1° Case 2° Mean P Value
Oral H,-antihistamines 60 95 77 47 88 66 ns
Nasal H;-antihistamines 1 7 4 1 7 4 ns
Nasal corticosteroids
(standard dose) 86 89 88 61 74 67 <.05
Nasal corticosteroids
(double dose) 30 20 25 11 11 11 <01
Nasal corticosteroids +
oral H;-antihistamines 54 77 66 37 44 41 <01
Leukotriene receptor
antagonists 47 6 26 38 22 30 ns
Decongestants
(vasoconstrictors) 22 11 16 18 9 13 ns
Systemic corticosteroids
(oral/injectable) 6 0 3 13 7 10 <.05
Saline nasal lavage 27 33 30 24 16 20 <.05

Abbreviation: ns, nonsignificant.

aResults are shown by % of specialists and GPs.
®Predominant obstructive symptoms.
Predominant histamine-induced symptoms.

experience in treating allergic rhinitis. In a Belgian study,
66% of 95 GPs used nasal corticosteroids for the treatment of
moderate to severe persistent allergic rhinitis while 54% used
these corticosteroids in association with oral H;-antihistamines [6].
It is worth mentioning that even among specialists, adherence
to the use of nasal corticosteroids for moderate to severe
rhinitis was not 100%, a finding that coincides with previous
reports [2].

In our study, combined daily therapy with nasal
corticosteroids and oral H;-antihistamines was frequently
prescribed to treat moderate to severe persistent allergic
rhinitis by both GPs and specialists. The rate of prescription
is similar to that reported by a Spanish study involving GPs
and specialists, although that study did not distinguish between
the prescription habits of GPs and specialists [7].

The use of such a combination therapy, even on a first visit,
is in line with ARIA recommendations [8], which suggest that
if symptoms are severe (as they were in our 2 cases), oral H;-
antihistamines should be added at the beginning of treatment.
Step-down should only be undertaken after assessment of
clinical improvement, at least after 2 to 4 weeks of treatment.

Our study provides confirmatory evidence that allergy
specialists prescribe nasal corticosteroids significantly more
frequently than GPs in the management of moderate to severe
allergic rhinitis. However, it also indicates that approximately
67% of GPs with clinical experience in allergic rhinitis
prescribe nasal corticosteroids as first-line therapy, at least
for severe allergic rhinitis, and that 41% prescribe nasal
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corticosteroids in combination with oral H;-antihistamines.
Nonetheless, our study also shows that not all specialists
(only 88% in our case) prescribe nasal corticosteroids to treat
moderate to severe persistent allergic rhinitis, as would be
expected.

Once again our results draw attention to the need for
additional educational efforts to improve adherence to
international guidelines, even among specialists, in order to
provide patients with moderate to severe allergic rhinitis with
the best treatment options available.

Acknowledgments

This study was supported by an unrestricted grant from
Almirall.

Conflicts of Interest

The author has received speaker’s fees from the following
companies: AstraZeneca, Almirall, Bial, Glaxo Smith Kline,
Merck Sharp & Dohme, and Stallergenes.

References

1. Fokkens WJ. Nasal corticosteroids, first choice in moderate to
severe allergic rhinitis. What prevents general practitioners
from using them? Allergy. 2003;58:724-6.

© 2012 Esmon Publicidad



Practitioner’s Corner 138

2. Van Hoecke H, van Cauwenberge P, Thas O, Watelet JB. The
ARIA guidelines in specialist practice: a nationwide survey.
Rhinology. 2010;48:28-34.

. Peabody JW, Luck J, Glassman P, Jain S, Hansen J, Spell M, Lee
M. Measuring the quality of physician practice by using clinical
vignettes: a prospective validation study. Ann Intern Med.
2004:141:771-80.

4. Veloski J, Tai S, Evans AS, Nash DB. Clinical vignette-based
surveys: a tool for assessing physician practice variation. Am J
Med Qual. 2005;20:151-7.

. Bousquet J, Lund VJ, van Cauwenberge P, Bremard-Oury
C, Mounedji N, Stevens MT, El-Akkad T. Implementation of
guidelines for seasonal allergic rhinitis: a randomized controlled
trial. Allergy. 2003;58:733-41.

6. Van Hoecke H, Vastesaeger N, Dewulf L, Sys L, van Cauwenberge
P. Classification and management of allergic rhinitis patients in
general practice during pollen season. Allergy. 2006;61:705-11.

7. Mullol J. A survey of the burden of allergic rhinitis in Spain. J
Investig Allergol Clin Immunol. 2009;19:27-34.

. Bousquet J, Khaltaev N, Cruz AA, Denburg J, Fokkens WJ, Togias
A, Zuberbier T, Baena-Cagnani CE, Canonica GW, van Weel C,
Agache |, Ait-Khaled N, Bachert C, Blaiss MS, Bonini S, Boulet
LP, Bousquet PJ, Camargos P, Carlsen KH, Chen Y, Custovic A,
Dahl R, Demoly P, Douagui H, Durham SR, van Wijk RG, Kalayci
0, Kaliner MA, Kim YY, Kowalski ML, Kuna P, Le LT, Lemiere
G, Li J, Lockey RF, Mavale-Manuel S, Meltzer EO, Mohammad
Y, Mullol J, Naclerio R, O'Hehir RE, Ohta K, Ouedraogo S,
Palkonen S, Papadopoulos N, Passalacqua G, Pawankar R,
Popov TA, Rabe KF, Rosado-Pinto J, Scadding GK, Simons FE,
Toskala E, Valovirta E, van Cauwenberge P, Wang DY, Wickman
M, Yawn BP, Yorgancioglu A, Yusuf OM, Zar H, Annesi-Maesano
I, Bateman ED, Ben Kheder A, Boakye DA, Bouchard J, Burney P,
Busse WW, Chan-Yeung M, Chavannes NH, Chuchalin A, Dolen
WK, Emuzyte R, Grouse L, Humbert M, Jackson C, Johnston SL,
Keith PK, Kemp JP, Klossek JM, Larenas-Linnemann D, Lipworth
B, Malo JL, Marshall GD, Naspitz C, Nekam K, Niggemann B,
Nizankowska-Mogilnicka E, Okamoto Y, Orru MP, Potter P,
Price D, Stoloff SW, Vandenplas O, Viegi G, Williams D; World
Health Organization; GA?LEN; AllerGen. Allergic Rhinitis and its
impact on asthma (ARIA) 2008 update (in collaboration with
the World Health Organization, GA’LEN and AllerGen). Allergy.
2008;63(Suppl. 86):8-160.

w

ul

[ee)

I Manuscript received July 23, 2011; accepted for publication,
September 2, 2011.

Manuel Branco Ferreira

Servico de Imunoalergologia, Hospital de
Santa Maria-CHLN

Av. Prof Egas Moniz

1649 Lisboa, Portugal

E-mail: mbrancoferreira@gmail.com

© 2012 Esmon Publicidad

Necrobiotic Cutaneous Granulomas in Nijmegen
Breakage Syndrome

R Simic,' M Abinun?
'Departments of Pediatric Immunology, Pathology and
Surgery, Mother & Child Health Institute, Medical School,
University of Belgrade, Serbia

’Departments of Dermatology and Pathology/Forensic
Medicine, Medical Military Academy, Belgrade, Serbia
*Department of Pediatrics, Newcastle General Hospital,
Newcastle upon-Tyne, United Kingdom

Key words: Nijmegen breakage syndrome. Immunodeficiency.
Necrobiotic granuloma.

Palabras clave: Sindrome de Nijmegen. Inmunodeficiencia.
Granuloma necrobi6tico.

Nijmegen breakage syndrome (NBS) is a rare syndrome
of chromosomal instability characterized by microcephaly,
immunodeficiency, and predisposition to cancer at a young
age [1]. Café-au-lait spots, vitiligo, and sun sensitivity of the
eyelids are common skin findings [2]. Multiple pigmented nevi,
cutaneous telangiectasia, and cavernous or flat hemangiomas
are occasionally observed.

Skin and/or visceral granulomas are occasionally encountered
in primary immunodeficiencies such as common variable
immunodeficiency (CVID) and ataxia-telangiectasia [3,4].
In chronic granulomatous disease, an inherited deficiency
of phagocytes, granulomas of visceral organs are common
but skin granulomas are rarely observed. Recently, both
necrotizing and sarcoid-like cutaneous granulomas were
reported in 2 pediatric patients with NBS [5,6].

We report on a young adult patient with NBS who
developed necrobiotic cutaneous granulomas.

A female patient with NBS came to our attention at 8 years
of age when she was investigated for recurrent infections.
Microcephaly (head circumference, 44 cm; <p3) and a bird-
like facial appearance raised suspicion of immunodeficiency.
The diagnosis of NBS was confirmed by mutation analysis
of the NBSI gene, which revealed the typical, homozygous
5 base-pair deletion (del.657A). She was started on monthly
intravenous immunoglobulin (IVIG) replacement therapy. At
10 years of age she developed T-cell lymphoblastic leukemia/
lymphoma, which was successfully treated with standard
chemotherapy.

At 21 years of age she developed subcutaneous livid and
hyperpigmented nodules on her calves associated with inguinal
lymph node enlargement. She had no fever, weight loss, or other
signs of systemic infection. Laboratory investigations revealed
an erythrocyte sedimentation rate of 30 mm/h, a hemoglobin
level of 116 g/L, a white blood cell count of 2.0 X 10°/L,
and a platelet count of 118 X 10°/L. Immunophenotyping of
bone marrow aspirate excluded lymphoproliferative disease.
Phenotypic analysis of peripheral blood lymphocytes revealed
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Figure. A, Facial granulomas. B, Generalized lymphoedema associated with multiple granulomatous nodules and deep skin ulcers.

decreased absolute CD3*, CD4*, and CD8" lymphocyte counts.
A chest radiograph and thoracic and abdominal magnetic
resonance imaging scans were all normal.

Histopathologic examination of skin and inguinal lymph
node biopsy specimens revealed well-defined necrobiotic
granulomas with mononuclear infiltrate, abundant histiocytes,
and multinucleated giant cells of Langhans type. The
lymphocytic infiltrate was comprised of CD3* lymphocytes
(CD4:CD8 ratio, 1.5:1), few foci of CD20* lymphocytes, and
scarce CD1a* cells, while no immunoreactivity was evident
for TdT or CD99. Special stainings and cultures for fungi and
mycobacteria were all negative. Polymerase chain reaction—
based assays for detection of nontuberculous mycobacteria
were also negative.

Because infection with nontuberculous mycobacteria
was suspected initially, several antituberculosis drugs were
given, but there was no response. Two months later, new
granulomas were noticed on the face (Figure 1A; informed
consent obtained). The patient refused any further treatment
and was lost to follow-up.

Six months later, she was admitted with worsening of
lymphoedema with multiple, hyperpigmented nodules and
widespread, deep skin ulcers (Figure 1B). Microbiological
cultures obtained from skin ulcers grew Staphylococcus aureus
and Pseudomonas species. Histological examination of a skin
biopsy specimen reconfirmed necrobiotic granulomatous
dermatitis. Treatment consisted of intravenous co-trimoxazole
for 2 weeks followed by 5 pulses of methylprednisolone
(1.5 mg/kg/d), doxycycline 100 mg twice daily, and IVIG
replacement. Topical treatment included necrectomy, antiseptic
compresses, and silver sulfadiazine cream. Depot steroid
injections and doxycycline were continued and resulted in
almost complete healing of the skin ulcers and regression of
the granulomas.

NBS should be suspected in pediatric patients with
microcephaly presenting with a history of recurrent infections
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or lymphoma. Additional features of NBS include various
cutaneous lesions but cutaneous granulomas are only rarely
reported. Vogel et al [5] reported necrotizing skin granulomas,
complicated by Pseudomonas species superinfection and
osteomyelitis, in a 7-year-old patient with NBS [5], while Yoo
et al [6] reported sarcoid-like granulomas in another pediatric
patient with NBS.

Skin and/or visceral sarcoid-like granulomas, or less commonly,
caseating or necrobiotic granulomas, are most frequently observed
in CVID, with a reported incidence of between 8% and 20% [3].
Recently, Schuez et al [7] reported skin and visceral noncaseating
granulomas in combined immunodeficiency due to mutations in
recombinase-activating genes.

The infectious etiology of granulomas in PID is elusive.
Granulomas may be noninfectious, immune-mediated lesions
associated with defects of cellular immunity [8]. In the
granulomatous form of CVID, cellular immunity defects,
mainly CD4* lymphocytopenia, lead to a state termed immune
dysregulation; this is characterized by persistent activation
of tumor necrosis-factor (TNF) a, which is important for
both granuloma formation and persistence [8]. In NBS,
approximately 80% of patients develop profound CD4*
lymphocytopenia, so similar mechanisms may contribute to
granuloma formation.

As occurs in CVID, treatment with corticosteroids led to
resolution of the granulomas in our patient [3]. In CVID, some
nonresponders to corticosteroids, anti-TNF, or anti-TNF receptor
recombinant fusion monoclonal antibodies such as infliximab or
etanercept have been used with varying success [9,10]. However,
anti-TNF agents should be avoided in NBS because they can
increase the existing risk of lymphoma.

Corticosteroid treatment of long-standing, necrotizing skin
granulomas was found to be unsuccessful in a single pediatric
patient with NBS [5]. Of interest, this patient developed non-
Hodgkin lymphoma and the use of chemotherapy including
rituximab resulted in significant healing of granulomas.

© 2012 Esmon Publicidad



Practitioner’s Corner 140

We have reported a case of necrobiotic cutaneous
granulomas in an adult patient with NBS who responded
favorably to intensive antibiotic and immunosuppressive
treatment with topical and systemic corticosteroids.
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Individuals who are allergic to vegetables commonly react
to other phylogenetically unrelated foods as a consequence of
sensitization to panallergens. Profilin and lipid transport protein
(LTP) are the most frequent panllergens.

In Spain, the most frequent cause of food allergy is the
Rosaceae family. Peach LTP (Pru p 3) is a major allergen in
southern Europe. It causes severe reactions in allergic patients
and has been associated with allergy to other Rosaceae, mainly
apricot, cherry, and walnut.

Red currant is the fruit of Ribes rubrum, a deciduous bush
from western Europe that belongs to the Grosuraliceae family. It
is widely used in western countries because of its high content in
vitamin C and carotenes and its powerful antioxidant properties.

Allergy to red currant is rare. We present a case of red
currant-induced anaphylaxis that was diagnosed based on a
suggestive history, positive skin test results, and determination
of specific immunoglobulin (Ig) E. The presence of
panallergens accounting for concomitant presence of food
allergy and pollinosis was also studied.

A 19-year-old woman with a history of urticaria-angioedema
in childhood due to sunflower seeds and peanut consulted after
developing malaise, palpebral and genital angioedema, erythema
on her face and neck, systemic hives, pruritus, and dysphonia
immediately after eating duck meat with red currant sauce and
lettuce with walnuts and goat cheese. After this episode, she
tolerated almonds, sunflower seeds, pistachio, duck and other
bird meats, onions peach, lettuce, and walnut.

Skin prick tests (SPT) were positive to grass pollen,
Artemisia vulgaris and Platanus acerifolia pollen, peanut,
walnut, chestnut, sunflower seed, apple, peach, and onion;
prick-by-prick testing was positive to red currant and plum.
SPTs with lettuce, pistachio, soy, strawberry, carrot, mustard,
Anisakis simplex, and other pollens were negative.

Total IgE was 138 kU /L. Specific IgE (CAP, Phadia, Uppsala,
Sweden) levels (kU,/L) were as follows: Artemisia vulgaris, 1.54;
Chenopodium album, 0.38; Platanus acerifolia, 0.59; strawberry,
0.67; apple, 3.63; peach, 7.71; plum, 0.70; onion, 0.45; peanut,
1.13; chestnut, 1.24; walnut, 2.82; and pistachio, 0.38. Specific
IgE to Pru p 3 by CAP Pharmacia was 17.03 kUA/L.

IgE to red currant was positive by enzyme-linked
immunosorbent assay. An allergenic extract was prepared,
and IgE immunoblot of the patient’s serum revealed a single
14-kD band. Polyclonal rabbit serum was used to reveal the
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Figure. A, Immunoglobulin (Ig) Eimmunodetection with the currant extract:
lane 1, negative control; lane 2, patient’s serum. B, Immunoblotting with
polyclonal antiserum: lane 1, red currant polyclonal antiserum; lane 2,
negative control. M indicates molecular weight (kDa).

presence of Pru p 3 in the red currant extract (14 kD) (Figure).
The 14-kD band specifically recognized by the patient’s serum
seemed likely to be an LTP.

Fruit and nuts, followed by legumes and vegetables, are
the most common cause of food allergy in adults in Spain
[1]. Many patients are sensitized to multiple foods, and in
some cases sensitization is associated with pollen allergy. The
sensitization pattern varies depending on the aerobiology of
the area where the patient lives.

Birch pollen has been related to food allergy in northern Europe
and in some regions of North America and Australia. However,
birch trees are uncommon in Spain, and allergy to Rosaceae is more
usually linked to grass pollen—fruit allergy syndrome.

These associations are based on the existence of [gE-mediated
cross-reactivity. The most well known panallergens are
Bet v 1 counterparts, profilins, and LTP [2], which have been
identified as major allergens of some Rosaceae fruits. These
proteins are highly stable, thus enabling them to cause severe
systemic reactions (anaphylaxis, generalized urticaria).

Increasing levels of IgE to peach LTP are associated with skin
reactivity to nuts, peanut, maize, rice, onion, orange, celery, and
tomato [3]. Some studies suggest that high levels of IgE target
common allergenic determinants of LTP, causing cross-reactivity
to botanically unrelated vegetable foods in LTP-allergic patients [3].

However, although sensitization to LTP is not uncommon
in pollen-allergic patients [4] and cross-reactivity in skin
or in vitro tests is frequent in this population, the clinical
significance of this cross-reactivity is often unknown, and a
complete clinical history or challenge test is often necessary
to determine whether a certain food must be avoided [5]. Skin
test results can remain positive, even when the culprit food is
tolerated, as was the case with our patient.

Allergy to red currant is rare, and only 3 cases of systemic
reaction have been reported [6-8]. Our group reported a case of
anaphylaxis after ingestion of red currant in a patient with pollinosis,
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globus sensation, and dysphagia with peach, apricot, and nectarine.
The patient had specific IgE to currant and tolerated other Rosaceae
fruits. Cross-reactivity between pollens and Rosaceae fruit allergens
was demonstrated using CAP and immunoblot [8].

We present the case of a patient with subclinical pollen
sensitization who suffered an episode of anaphylaxis after
ingestion of red currant and was diagnosed with allergy by
skin and in vitro tests. These studies demonstrated the presence
of panallergens (LTP) in our red currant extract. Specific IgE
to LTP is very likely to be the causative agent of concomitant
pollen and food allergy sensitization.

Further studies are necessary to describe other allergenic
components of red currant, since the increasing importance of
this fruit in western society may cause a higher rate of allergic
reactions in the near future.
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Contact urticaria (CU) to crustacean is common in the
general population, but its prevalence in occupational settings
is largely unstudied. Although reactions to seafood have been
documented, mainly among consumers, immune-mediated
reactions have also been reported at work, especially in
the fishing and seafood processing industry [1,2]. The few
cases reported among cooks were associated with oral
allergy syndrome [3.4]. We report on a 33-year-old man who
experienced wheals and flares after contact with the juice of
frozen crab, water used for cooking lobster, and fresh shrimp.

Table. Diagnostic Test Results

No symptoms were reported after ingestion of crustacean
or after contact with or ingestion of other foods. Symptoms
appeared 17 years after working as a cook. We performed
skin prick tests (SPT), specific immunoglobulin (Ig) E
determination, and the basophil activation test with common
allergens and crustacean (Table). We also performed SPTs
and patch tests with freshly prepared extracts of crab and
lobster juice. Patch tests were performed on the back, both
on unimpaired skin and after scratching with a cotton swab
drenched in alcohol (Table). The blood differential test revealed
6.2% eosinophils, and total serum IgE was 19.7 kU4/L. The
results of SPTs and patch tests with freshly prepared extracts
performed on 3 healthy controls were negative. In addition,
immunoblotting with commercial crustacean extracts revealed
no IgE-binding protein in serum. A diagnosis of occupational
CU induced by crustacean was made, and the patient was
advised to avoid any contact with this food.

To our knowledge, this is the first report of occupational
CU due to crustacean (crab, lobster, and shrimp) in a cook with
no symptoms after ingestion. Denaturation of proteins during
digestion may explain the absence of symptoms after ingestion.
The absence of IgE-binding proteins in immunoblotting could
account for the low total IgE levels. Positive skin test results
with both raw and cooked crustacean (Table) suggest the
involvement of a heat-resistant protein. Finally, the absence of
sensitization to mite and detection of the negative tropomyosin
(rPen al) suggest primary sensitization to a cross-reactive
crustacean allergen other than tropomyosin.

Patch Test Basophil Activation Test
I E’ i 1T 1
SPTs lf[i s 20 min 48 h CD63%" SP
Commercial allergens U S U S
Lobster (Palinurus vulgaris) + <0.10 - - - - 52.8 21.1
Shrimp + 0.44 - + - - 82.3 32.9
Crab ++ 0.36 - - - - 83.1 33.2
Dermatophagoides farinae - <0.10 - 1.7 0.7
Dermatophagoides pteronyssinus — — <0.10 - 1.5 0.6
Anisakis simplex NP <0.10 - NP NP
Freshly prepared
Crab 1:1 NP - + - -
Crab 1:10 ++ - - - -
Crab 1:100 + - - - -
Lobster (Homarus vulgaris) 1:1 NP - - - -
Lobster (Homarus vulgaris) 1:10  ++ - - - -
Lobster (Homarus vulgaris) 1:100  + - - - -
Recombinant allergens
rPen al (tropomyosin) <0.10

Abbreviations: Ig, immunoglobulin; NP, not performed; S, scratched skin; SI, stimulation index; SPT, skin prick test; U, unimpaired skin.

Percentage of CD63-positive basophils.
CD63% with extract/CD63% with wash buffer.
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Hyperimmunoglobulin E syndrome (HIES), also known
as Job syndrome, is a very rare primary immunodeficiency

J Investig Allergol Clin Immunol 2012; Vol. 22(2): 133-153

characterized by the clinical triad of high serum immunoglobulin
(Ig) E levels (>2000 IU/mL), recurring staphylococcal skin
abscesses, and pneumonia with formation of pneumatocele.
Host defense deficiencies in HIES include reduced neutrophil
chemotaxis, impaired phagocytosis, and variably impaired
T-cell function. Infections are mainly caused by Staphylococcus
aureus and Streptococcus pneumoniae [1,2]. We report a case
of multiple renal abscesses in a patient with HIES.
A4-year-old girl was referred to our clinic with abdominal
distension, diarrhea, fever, and failure to thrive. Her clinical
history revealed 2 episodes of persistent diarrhea lasting
3-4 weeks 2 years previously. An impetigo-like skin lesion
appeared intermittently on her chin. Her parents were not
consanguineous, and she had 3 healthy siblings. Physical
examination revealed her height and weight to be in the third
percentile. Hepatosplenomegaly was not observed, and a
review of her body systems was unremarkable. Interestingly,
respiratory function was not tested before admission.
Nevertheless, chest x-rays and computed tomography of
the thorax revealed bronchiectasis in the right lung. Blood
pressure was within normal ranges, but she had tachycardia
and fever. Abnormal blood test results included the following:
hemoglobin, 5 g/dL; white blood cell count, 16200/mm?,
erythrocyte sedimentation rate, 140 mm/h; and C-reactive
protein, 120 mg/L (reference range, 0-5 mg/L). Other test
results were normal. Urinalysis revealed large numbers of
leukocytes and bacteria. The results of liver and kidney
function testing were normal. Peripheral blood smear
revealed an eosinophil percentage of 30%. The remaining
test results were as follows: iron <10 pg/dL; iron-binding
capacity, 136 ug/dL; ferritin, 268 ug/L (28-365); vitamin
B12, 192 pg/mL (190-450); and folic acid, 2.4 ng/mL
(3-12). Stool samples and blood cultures were negative.
Ceftriaxone was started empirically because of fever. The
urine culture antibiogram revealed methicillin-resistant
S aureus (100000 colonies/mL), which was sensitive to
clindamycin. Ceftriaxone was switched to clindamycin. We
initially considered the possibility of celiac disease because of
the abdominal distension, severe anemia, and low folic acid
level, but the results of celiac antibody testing were negative.
Abdominal ultrasound and subsequent computed tomography
revealed bilateral nephromegaly, bilateral multiple parenchymal
abscesses, and an abscess measuring 4 X5 cm in diameter
affecting the calyces of the left kidney (Figure). Ultrasound-
guided percutaneous nephrostomy was performed and a
drainage tube inserted for 2 weeks. S aureus was isolated in the
drainage fluid and in urine. The immunological workup revealed
elevated IgE titers (up to 13 000 IU/mL) and an eosinophil
count of up to 3900 cells/uL. Titers for IgG, IgA, IgM, and
IgG were normal. Analysis of the lymphocyte subpopulation
revealed normal B- and T-lymphocyte counts. Delayed-type
hypersensitivity reaction to the tuberculin skin test was negative.
Lymphocyte proliferation was normal on stimulation with
mitogen. Neutrophil functional responses were assessed using
flow cytometry. Neutrophil chemotaxis was significantly
impaired. The patient had a homozygous deletion starting
in exon 28 and extending to the terminal exon; there was no
mutation in STAT3 gene. The patient was diagnosed with HIES
(HIES score, 31). The abscesses began to decrease in size after
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Figure. Bilateral multiple renal abscesses. A, T1-weighed magnetic resonance image of the abdomen. B, Computed tomography image of the abdomen.

10 days with clindamycin and had disappeared by the third week
on ultrasound. Clindamycin was continued for 2 months. The
patient was discharged, low doses of prophylactic antibiotic
(cotrimoxazole, 4 mg/kg/d) were started, and intravenous
immunoglobulin was continued every 3 weeks. The follow-up
examination at 15 months was unremarkable.

Renal abscess is a rare disease in childhood, although
it involves potentially fatal complications (urinary tract
infections or bacteremia). It can result from hematogenous
spread or as a complication of infection from the lower urinary
tract. § aureus and Escherichia coli are the most commonly
isolated pathogens [3,4]. In HIES, however, infections are
caused mainly by S aureus or S pneumoniae [1]. In our case,
there was no vesicoureteral reflux or anatomical problem.
S aureus was isolated in both urine and abscess drainage
fluid. In addition to classic findings, HIES is characterized by
conditions such as tuberculous brain abscess [5], endocarditis,
and epidural abscess [6], although disseminated renal abscesses
have not been described. To our knowledge, this is the first
case of disseminated multiple renal abscesses in a patient with
HIES to be reported in the English-language literature.

No cure is available for HIES. When abscesses, skin
lesions, and pneumonia have developed, long-term high-dose
intravenous antibiotics are required to eliminate infectious
agents, and surgical drainage may occasionally be necessary
[7]. Therapy with intravenous immunoglobulin can affect IgE
levels owing to increased immunoglobulin catabolism or IgE
neutralization via an anti-idiotype network [8]. Renal abscesses
can be managed by medical treatment alone; interventional
treatment should be reserved for large collections of abscesses
and patients with clinical impairment. Perinephric and mixed

© 2012 Esmon Publicidad

abscesses can be successfully managed by interventional
treatment. Abscesses >5 c¢cm or those that fail to respond to
antibiotic treatment should be considered for drainage guided
by ultrasound or computed tomography [4,9]. Our patient
had both an abscess of approximately 5 cm in diameter and
immunodeficiency. We performed percutaneous drainage
and administered intravenous immunoglobulin. We did not
consider a surgical intervention because of the disseminated
parenchymal renal abscesses.

Vancomycin and cefepime are excellent choices to treat
suspected renal abscess in a previously healthy child [10];
however, we preferred to use clindamycin, which completely
penetrates the abscess. The role of long-term prophylactic
antibiotic therapy has not been closely investigated in
patients with HIES, but the consensus of opinion favors
prophylactic therapy with an antistaphylococcal antibiotics
such as cotrimoxazole or cephalosporin [2]. We prescribed
cotrimoxazole as prophylaxis and therapy with intravenous
immunoglobulin; our patient did not have to be hospitalized
during her 15 months of follow-up.

In conclusion, disseminated renal abscess rarely progresses
to HIES. The most important causal agent of renal abscess
i8 S aureus, both in HIES and in other tissue abscesses.
Clindamycin with drainage is a sound choice for the treatment
of renal abscesses.
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Allergic bronchopulmonary aspergillosis (ABPA) is an
inflammatory lung disease of immune origin that usually
occurs as a complication of allergic asthma or cystic fibrosis.
It is characterized by reversible airway obstruction, transient
pulmonary infiltrates, eosinophilia, and fever and is caused by
an immunoglobulin (Ig) E-mediated hypersensitivity response
to Aspergillus fumigatus, which colonizes the bronchial tree [1].

We present the case of a 33-year-old woman with a
6-month history of dyspnea and wheezing. Her blood count
was normal, and there were no relevant findings in the chest
x-ray or paranasal sinuses. Total IgE was >1000 IU/mL.
Spirometry revealed an obstructive pattern, and the result of
the bronchodilation test was positive. Skin tests were positive
for A fumigatus (12 mm) and Penicillium notatum (10 mm).
Precipitins against A fumigatus were also measured, and the
results were negative.

The patient was diagnosed with allergic bronchial asthma.
In the following years she reported worsening of clinical
symptoms associated with cough, brown expectoration,
and dyspnea on exertion. Determinations were repeated and
disclosed eosinophilia (1100/mm?). Chest x-ray revealed an
infiltrate in the middle lobe of the right lung.

Skin tests were positive to A fumigatus (10 mm). Total IgE
was 3090 IU/mL, specific IgE to A fumigatus was 86 kU,/L,
and determination of IgG and precipitins to A fumigatus was
positive. The patient was diagnosed with ABPA and started
treatment with prednisone 0.5 mg/kg/d.

In the following years, her progress was unsatisfactory, with
several acute exacerbations. She continued to receive prednisone
at a maintenance dose of 15 mg every other day. Spirometry
revealed the following values: forced vital capacity (FVC),
2250 mL (75%); forced expiratory volume in the first second
of expiration (FEV,), 1370 mL (60%); and FEV,/FVC, 60%.
Determination of IgE specific to recombinant A fumigatus
antigens provided the following values: rAsp f 1, 9.45 kU,/L;
rAsp f 2, 2.12 kUA/L; rAsp f 3, 6.94 kU,/L; rAsp f 4, 2.39
kU4/L; and rAsp f 6, <0.35 kU,/L.

Thoracic computed tomography (CT) revealed
bronchiectasis in the middle and right upper lobes.

In order to reduce systemic corticosteroids and improve
disease outcome, treatment was started with itraconazole [2]
at 200 mg/12 h, although it was discontinued because of
lack of improvement in clinical, laboratory, and spirometry
parameters. The patient experienced an acute exacerbation
and prednisone-induced side effects (cushingoid facies), and
liver enzyme values increased.

In July 2009, at 53 years of age, she started treatment with
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Figure. Computed tomography scan showing reduced bronchiectasis after 12 months of treatment with omalizumab. Left, Before therapy with omalizumab.

Right, After therapy with omalizumab..

omalizumab at 375 mg/2 wk. After 3 months of treatment,
her clinical condition improved, with reduced cough and
expectoration. The dose of prednisone was reduced to 5 mg/48 h of
prednisone. The last spirometry test, performed in July 2010,
disclosed the following values: FVC, 2890 mL (97.5%); FEV,,
1620 mL (72.6%); and FEV,/FVC, 70.7%.

No new acute exacerbations were detected in this 12-month
period.

A second thoracic CT scan revealed persistent bilateral
bronchiectasis at multiple levels with less bronchial wall
thickening (indicative of remission of inflammation), as well
as a lower degree of bronchiectasis and a reduced number of
micronodular peribronchial opacities (indicative of reduced
impaction and inflammation of the distal airways) (Figure).

ABPA is an inflammatory lung disease of immune origin
that manifests as an IgE-mediated type I hypersensitivity
response to A fumigatus antigens in the bronchial tree. It is
associated with the toxic action of enzymes released by the
mold in the bronchial tree.

The disease consists of 5 stages, ranging from the acute
stage (pulmonary infiltrate, eosinophilia, and increased total
IgE) to pulmonary fibrosis. Our patient’s disease was in stage
IV (corticosteroid-dependent stage), in which treatment with
systemic corticosteroids cannot be discontinued, as new acute
exacerbations may occur.

Omalizumab is a humanized recombinant monoclonal
antibody that selectively binds to IgE to inhibit the immune
response to an allergen. It targets the high affinity Fc receptor
and prevents free serum IgE from binding to mast cells
and other effector cells, in turn preventing IgE-mediated
inflammation. It is indicated mainly for the treatment of
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persistent allergic bronchial asthma that is not well controlled
with other treatments. However, it is increasingly successful in
several IgE-mediated conditions. Five case reports of ABPA
have been published to date, and all were recorded in patients
with cystic fibrosis whose clinical condition improved. In all 5
cases, the dose of systemic corticosteroids was reduced without
starting treatment with omalizumab [3-7].

We report a case of corticosteroid-dependent ABPA
(stage IV) with unsatisfactory clinical progress and multiple
acute exacerbations for which no response was obtained with
antifungals. The patient’s condition improved considerably
after starting treatment with omalizumab. No new acute
exacerbations were recorded, and the dose of systemic
corticosteroids was reduced by 70%. Furthermore, a significant
improvement in respiratory function and radiological findings
was observed in the last CT scan. This is the first case in which
such an improvement has been observed.

As ABPA is an inflammatory disease of which the main
cause is a type I hypersensitivity mechanism mediated by
IgE against A fumigatus antigens, the use of omalizumab can
improve disease control during the corticosteroid-dependent
stage. Use of this agent could be extended in the event of
recurrences in order to prevent progression to subsequent
stages.
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The current standard of care for egg allergy includes strict
allergen avoidance and ready access to adequate pharmacotherapy
in the event of accidental ingestion. Although most patients
outgrow their allergy over time, some continue to have reactions
over many years. Therefore, specific oral tolerance induction
(SOTI) protocols have been developed. Tolerance is achieved
by administering small doses, which are increased slowly to an
amount equivalent to the usual daily oral intake. Subsequently,
egg is given daily at a maintenance dose [1,2].

We present our experience with an open egg SOTI protocol
in children with persistent egg allergy. We recorded age, sex,
last documented adverse reaction with egg, skin prick test
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results (mm), total-specific immunoglobulin (Ig) E titers (IU/mL),
other allergic comorbid conditions, and threshold doses for
each visit. The number and type of secondary effects of SOTI
and their treatment were evaluated. The exclusion criteria were
a history of anaphylaxis to egg within 6 months of beginning
the protocol, uncontrolled asthma, and severe atopic dermatitis.
Written informed consent was obtained in all cases.

With a target tolerance of 1 complete egg, we mixed a
whole large size raw egg with cow or soymilk yogurt (0.09 g/mL
of ovalbumin [OVA] and 0.02 g/mL of ovomucoid [OVM]) [3].
SOTI was initiated at our clinic with a placebo control from a
low initial dose (0.01 mL of mixture), which was doubled every
20 minutes. Peak expiratory flow and blood pressure were
recorded (build-up phase). Patients subsequently repeated the
last tolerated dose every day at home (maintenance phase), thus
providing the first step for the next visit. Maintenance consisted
of the daily administration of the corresponding tolerated part
of a similar-size 1-egg omelet. Visits were programmed on a
monthly basis.

The initial sample comprised 17 patients (11 boys, 6 girls);
6 patients completed the entire protocol and 3 patients dropped
out. Mean age at enrollment was 8 years (range, 4-14 years).
The most common symptoms related to prior exposure to egg
were urticarial rash (7 patients) and anaphylaxis (6 patients).
Thirteen patients (75%) had already had a positive response
in an open challenge with raw egg white (average of 6 months
before) and the rest (25%) had had a recent direct adverse
reaction to egg. Five patients (29%) had atopic dermatitis.

In general, the build-up phase was well tolerated with
no need for intramuscular adrenaline, intravenous fluids, or
oxygen treatment. At the first visit, the median tolerated dose
was 1.6 mL (corresponding to 0.284 accumulated grams of
OVA and 0.063 accumulated grams of OVM: 1/65 of the whole
egg). All the patients except 2 (patients 8 and 9) received more
than 3 doses at this visit. One patient (patient 8) developed
intense abdominal pain and vomited with the first dose;
therefore, the protocol was stopped. Patient 13 experienced
respiratory symptoms (0.2-mL dose) that resolved with
3,-agonists and did not prevent the protocol from continuing.
The median tolerated dose at the second visit was 4.8 mL (0.869
accumulated grams of OVA and 0.195 accumulated grams of
OVM: 1/17 of the whole egg). In 2 cases, the dose achieved
at the first visit could not be increased: in one patient (patient 8)
from 0.01 mL, because of acute rhinoconjunctivitis, and in
the other (patient 6) from 6.4 mL, because of abdominal pain
and emesis. The first patient received a short cycle of systemic
corticosteroids. The median tolerated dose for the third and
fourth visits were 9.6 mL (1/9) and 12.8 mL (1/8), respectively.
No more than 7 visits were recorded.

Few severe adverse reactions were recorded during
the maintenance phase. Eight children (47%) experienced
intermittent self-limiting mild oral pruritus with no systemic
symptoms. One patient (number 15) developed generalized
urticaria at home with the previously tolerated dose of 12.8
mL when ingestion coincided with ibuprofen treatment (second
dropout). Patient 3 had facial angioedema and dyspnea at the
previous tolerated dose of 25.6 mL (1/4) and had to attend
the emergency department. The parents did not report any
concomitant fact that could explain the reaction.
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Table. Sensitization Patterns and Threshold Doses (TD) in Milliliters of Mixture and Symptoms for Each Visit and Patient

Patient Skin Specific First Second Third Fourth Fifth Sixth Seventh
Prick IgE Values,  Visit TD Visit TD Visit TD Visit TD Visit TD Visit TD Visit TD
Test, mm 1U/mL and and and and and and and
Symptoms Symptoms Symptoms Symptoms Symptoms Symptoms  Symptoms
1 EW:7 EW: 3.5 1.6
OVA:4  OVA: 1.27 OP
OVM:4 OVM: 1.27
2 EW:5 EW: 4.57 0.2 0.8 1.6 12.8 12.8
OVA:4  OVA:8.79 FE AP E FE S,AP E R,AP,E
OVM:3 OVM:0.21
3 EW: 4 EW: 20.5 0.2 32 12.8 25.6
OVA: 4 OVA: 4.5 AP AP, D S,E,D R
OVM:5 OVM: 12.6
4 EW: 4 EW: 35 0.2 1.6 32 6.4 6.4 12.8
OVA:4  OVA: 127 AP AP AP E D,R AP E OP, U
OVM: 4 OVM: 0
5 EW: 6 EW: 0 1.6 32 6.4 25.6
OVA: 5 OVA: 0 AP AP AP AP
OVM: 3 OVM: 0
6 EW:5 EW: 0 6.4 6.4
OVA:5  OVA:0.65 OP, R APE, S
OVM:3 OVM: 0.45
7 EW: 4 EW: 30 0.4 51.2+433*
OVA: 3 OVA: 12 R None
OVM: 3 OVM: 8
8 EW: 7 EW: 15 0.01 0.01
OVA: 8 OVA: 8 AP E FE, R, OP
OVM: 8 OVM: 6
9 EW: 7 EW: 100 0.1 0.8 1.6 32 6.4 25.6 51.2+33*
OVA: 6 OVA: 100 OP, FE AP E AP, N OP FE N
OVM: 6  OVM: 100
10 EW: 8 EW: 12 1.6 6.4 12.8
OVA: 6 OVA: 10 E,D AP, OP E,D,R
OVM: 5 OVM: 10
11 EW: 6 EW: 90 0.4 6.4 12.8 12.8
OVA: 7 OVA: 57 AP E R, OP AP, S E,R, AP
OVM: 9 OVM: 60
12 EW:5 EW: 100 1.6 51.2433*
OVA: 6 OVA: 35 OP None
OVM: 4 OVM: 45
13 EW:5 EW: 8.5 0.2 32 25.6 25.6 51.2 51.2433*
OVA: 6 OVA: 4 W, OP AP E S,E FE,E E N
OVM: 6 OVM:45
14 EW:3 EW:5 12.8
OVA: 3 OVA: 2.5 R, S
OVM:3 OVM:32
15 EW: 4 EW: 20 1.6 12.8
OVA: 5 OVA: 20 OP, E AP
OVM: 6 OVM: 22
16 EW: 4 EW: 30 1.6 51.2+33*
OVA: 4 OVA: 1.2 AP None
OVM: 4 OVM: 0
17 EW: 6 EW: 15 51.2433¢
OVA:4  OVA:1.34 (Rest)
OVM:5 OVM: 1.42 None

Abbreviations: AP, abdominal pain; D, diarrhea; E, emesis; EW, egg white; FE, facial erythema; Ig, immunoglobulin; N, nausea; OP, oral pruritus; OVA,
ovalbumin; OVM, ovomucoid; R, rhinorrhea; S, sneezing; U, urticaria; W, wheezing.

*Final dose of the protocol.
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After starting with a low dose at the first visit (1/65 of
the egg), we observed that most patients were able to tolerate
greater doses at each subsequent visit (3-fold from the first to
the second visit and 2.5-fold with the following steps until the
fourth visit). Consistent with published data, it is recommended
that food challenge should start with an individualized dose
based on the clinical history that is generally lower than
the quantity that caused the symptoms [4,5]. The position
paper of the European Academy of Allergology and Clinical
Immunology proposes starting food challenge with 1 mg of
egg [6]. However, in our opinion, this approach is subject to
practical drawbacks owing to an incomplete standardization
procedure and the difficulty involved in trying to divide a
cooked or raw egg into equal parts and start the protocol
with a high initial dose (1/16, 1/8). If the challenge result is
positive, we should wait as long as is necessary until natural
tolerance is achieved. Consequently, we are faced with a series
of questions. First, even though food challenge is the current
gold standard in food allergy, can we use protocols such as ours
both to monitor and to induce tolerance? Is it always necessary
to expose the patient to a risky amount of egg before SOTI?
Is it so important to perform a food challenge before SOTT if
both approaches involve controlled exposure? We used egg
SOTT as the only challenge method and postulate that it could
replace the classic food challenge.
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Hyperimmunoglobulin E syndrome (HIES) is a primary
immunodeficiency with immunological and nonimmunological
manifestations [1,2]. The main immunological manifestations
comprise high serum immunoglobulin (Ig) E levels,
eosinophilia, eczema, and skin and lung infections; the main
nonimmunological features are facies, scoliosis, retained
primary teeth, joint hyperextensibility, bone fractures following
minimal trauma, and craniosynostosis. Such a broad spectrum
can make diagnosis difficult, and typical features may become
apparent over time, when bone and dental abnormalities appear.
In pediatric patients, a differential diagnosis with severe atopy
[3.,4], eczema, and relatively high IgE titers is mandatory in
children with no family history of this disease. Hence, any
diagnostic algorithm is likely to underdiagnose younger
patients. Furthermore, recently published score values [5]
are not always helpful in pediatric patients. Both autosomal-
dominant inheritance traits (AD-HIES) and autosomal-
recessive inheritance traits (AR-HIES) have been described.
Heterozygous mutations in the signal transducer and activator
of transcription 3 gene (STAT3) have been identified in patients
with AD-HIES [6,7], whereas homozygous mutations in the
dedicator of cytokinesis 8 gene (DOCKS) have been associated
with the recessive form of the disease [8]. We report 3 pediatric
cases of AD-HIES diagnosed at our center over the last 30 years
and highlight the differences in presentation and prognosis.

We reviewed the clinical histories of 3 patients diagnosed
with HIES from 1980 to the present. Ig levels (IgE and IgG) and
lymphocyte subsets were measured using routine laboratory
techniques. When possible, genetic testing for mutations in
STAT3 was performed at the Royal Free Hospital, London,
UK, after written informed consent was obtained from the
parents (Table).

Patient 1

A 2-month-old boy presented with eczema that appeared
during the first month of life and led to severe infections
(generalized impetigo and skin abscesses). He also suffered
from recurrent episodes of thrush and respiratory infections.
At the age of 13 months, he underwent lobectomy for removal
of a pneumatocele in the left lung. The patient developed
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bronchiectasis; clinical manifestations included acropachy and
episodes of hemoptysis. Despite antibiotics and therapy with
intramuscular immunoglobulin, the patient died at the age of
14 years (1987), before the results of the genetic study became
available. Given the severity of the disease, high National
Institutes of Health score, and similarities with other cases,
the patient was considered to have AD-HIES.

Patient 2

A 17-month-old girl (nonconsanguineous parents)
developed Pneumocystis jiroveci—induced pneumonia at the
age of 3 months. She had also had oral thrush and atopic
eczema since birth. Severe combined immunodeficiency and
phagocytic disorder were ruled out at that point.

Table. Clinical, Immunological, and Mutation Data

At 2 years of age, she presented with lung abscesses
complicated by pneumothorax, subcutaneous emphysema,
and pneumatocele. Segmentectomy and several courses of
antibiotics were required and treatment with intravenous
immunoglobulin was initiated. Laboratory analyses revealed
hypereosinophilia and hypergammaglobulinemia.

Since then, the patient has presented several bacterial
infections, aspergilloma, and recurrent life-threatening
episodes of hemoptysis.

Today, she has typical HIES facies (high palate, wide
nasal bridge) joint hyperextensibility, and discrete scoliosis
and is receiving intravenous immunoglobulin and prophylaxis
with antibiotics and antifungals. The mutation in STAT3 was
confirmed in 2007.

Patient No./Sex 1/Male 2/Female 3/Male
Age at
diagnosis/current age, y 7/died at 14y 4/17 3/died at4 y
NIH score® 74 67 41
IgE, IU/mL >4000 13800 880
Eosinophils/mL 2140 2562 3952
Eczema Severe Moderate Severe
Infections Otitis, bronchitis, Recurrent otitis, Bronchitis,
pneumonia, pneumonia, pyopneumothorax,
pyopneumothorax, pneumothorax, pleuropneumonia,
superinfected eczema recurrent lung abscess, impetigo, abscesses on
bronchopulmonary neck and scalp
aspergillosis
Microorganisms Unidentified Streptococcus, Pneumocystis jiroveci, Unidentified
Pseudomonas aeruginosa, Salmonella, Streptococcus,

Klebsiella,
Haemophilus influenzae,

Acinetobacter anitratus,
Candida albicans,

Haemophilus influenzae,
Plasmocoagulase-positive

Candida albicans, Aspergillus Staphylococcus,
Plasmocoagulase-positive Pseudomonas aeruginosa,
Staphylococcus Candida albicans
Pulmonary sequelae Bronchiectasis, Bronchiectasis, Multiple pneumatoceles
pneumatocele multiple pneumatoceles
Other manifestations Arthralgia and Hyperlaxity, failure

swelling of large and
small joints, hyperlaxity

to shed primary teeth

Treatments Occasional intramuscular Intravenous Antibiotic therapy of
gammaglobulin, immunoglobulin, recurrent infections
antibiotic therapy antibiotic and antifungal
according to infections prophylaxis
STAT3 mutations Not analyzed c.1145 G>A Analyzed in the sister and her
p-382Arg>Gln daughter, some years later
c.1397 A>G N
p466Asn>Ser

Abbreviation: NIH, National Institutes of Health.
?As described in Ref. 6 (score>40 high suspicion)
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Patient 3

A 3-year-old boy was diagnosed with HIES based
on a clinical history of obstructive bronchitis, urethritis,
pyodermatitis, and skin abscesses since the age of 10
months, with high IgE and IgG titers. The patient died from
complications of chronic bullous lung disease at the age of
4 years.

His mother had died from chronic lung disease at the age of
40, although no definitive diagnosis was established. She had no
history of asthma or smoking, and no hypogammaglobulinemia
was detected. Plasma IgE levels were not tested. She could
have had undiagnosed HIES.

The patient’s sister was diagnosed with HIES at the age of 30.
She had had recurrent respiratory infections (with isolation
of Staphylococcus aureus on 1 occasion), bronchiectasis,
moderate eczema, recurrent oral candidiasis, spontaneous rib
fractures (radiographic finding), and osteoporosis. IgE values
were 32000 IU/mL, and a blood test showed hypereosinophilia.
In 2007, a molecular diagnosis confirmed a mutation in STAT3.
The second daughter of this patient (ie, the niece of Patient 3)
was diagnosed with HIES at the age of 20 months based on
family history, eczema since birth, occasional oral candidiasis,
and 1 episode of respiratory tract infection. She also had the
same mutation as her mother.

HIES is a very rare primary immunodeficiency, representing
less than 2% of cases in the registry of the European Society
for Immunodeficiencies (www.esid.org). It can present in
childhood with heterogeneous clinical features and variable
prognosis.

Clinical diagnosis can be difficult to establish in children,
owing to similarities with other clinical entities, and a
differential diagnosis between HIES and allergy in children
with severe eczema and relatively high serum IgE levels
is mandatory [3]. Neonatal rash could help to differentiate
AD-HIES from AR-HIES. Genetic studies can confirm the
diagnosis and enable close follow-up and prompt antibiotic and
antifungal prophylaxis and, in selected cases, IVIG therapy.
Furthermore, molecular diagnosis facilitates prenatal diagnosis
and genetic counseling.

Clinical heterogeneity with the same mutation in the
same family (Patient 3) is not uncommon in other primary
immunodeficiencies [9] and probably reflects the role of other
nonimmunological factors in the development of the disease.

Diminished counts of CD4* T lymphocytes secreting
interleukin 17 (subtype 17 helper T cell [Ty17]) have been
observed in STAT3-deficient patients, and a major role has
been assigned to this subset [10]. However, the mechanisms
underlying the pathological features of this disease have yet
to be elucidated. Normal Ty 17 values have not been defined in
healthy young children, and Ty;17 determinations are not yet
widely available. The knowledge gained from further studies
of this condition will help us to improve therapy and outcome.
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Table. Results of the Allergy Study in All 3 Patients

Patient 1 Patient 2 Patient 3
Skin prick tests, mm
— Alternaria alternata 7 0 0
— Cladosporium herbarum 5 0 0
— Penicillium notatum 4 10 4
— Aspergillus fumigatus 4 0 0
— Candida albicans 5 0 0
Pork meat 0 0 0
Spices® Negative Negative Negative
Other inhalants® Pollen/cat Pollen Negative
Prick-by-prick, mm
Sausage outer skin 8 20 4
Sausage meat 0 0 0
P chrysogenum blanc spores 12 8 6
Additives:
— Starter culture 0 0 0
— Fast fermenting culture 0 0 0
Mushroom NP 17 NP
Cured cheese NP 10 NP
Saline 0 0 0
Histamine 5 5 4
Specific IgE, kU/L
— Penicillium blanc® 0.36 0.36 1.9
— Alternaria alternata 58.5 <0.35 <0.35
— Cladosporium herbarum 3.85 <0.35 <0.35
— Penicillium notatum 0.88 2.7 1.8
— Aspergillus fumigatus 1.98 <0.35 <0.35
— Candida albicans 3.54 <0.35 <0.35
Edible mushrooms
— Agaricus bisporus NP 1.2 NP
— Boletus edulis NP <0.35 NP
— Pleurotus ostreatrus NP <0.35 NP
Total IgE 192 47 28
IgE immunoblotting
— IgE reactivity protein, kDa 55,18 55,21, 18 18

Abbreviations: Ig, immunoglobulin; NP, not performed.

?Including mustard, garlic, pepper, paprika, and oregano.

®Including grass pollen, dog and cat epithelium, dust mites, and storage dust mites.

“Extract obtained from the spores of Penicillium chrysogenum blanc used during the manufacture

of dry sausage (provided by the manufacturer). Specific-IgE determinations against P chrysogenum
extract were carried out using the enzyme allergosorbent test.

Manifestations of mold allergy
are classically related to symptoms
of asthma and other respiratory
diseases; however, food allergy to
molds is rare. It is common practice
to add flavor-enhancing molds to
traditional foods. Cases of allergy
after ingestion of fermented food
in patients sensitized to molds have
been described occasionally [1,2].

We report on 3 girls aged 15
years, 16 years, and 4 years (P1,
P2, and P3, respectively) with
a history of labial angioedema
and oropharyngeal pruritus after
eating a cured, dry Catalonian
sausage of pork meat in a pork
gut fermented with Penicillium
chrysogenum blanc. None of the
patients presented any symptoms
after ingestion of pork meat or
spices. Patient 2 had also presented
adverse reactions to mushrooms
and cured cheese since childhood
and had pruritus with a wheal and
flare reaction when passing close to
a charcuterie. Two of the patients
(P1 and P2) had presented perennial
asthma since childhood. P3 had
never presented allergic symptoms.

The Penicillium chrysogenum
samples used in the preparation
of the sausage, namely,
P chrysogenum blanc, starter
culture, and fast fermenting culture,
were provided by the manufacturer.
P chrysogenum blanc protein
extracts (PCE) were prepared by
homogenization in phosphate-
buffered saline, dialyzation, and
lyophilization. Skin prick tests to
commercial extracts from common
inhalants, spices, pork meat, and
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PCE extract were performed with positive results (wheal
>3mm) to all the commercial molds and to PCE for P1, and
PCE only for P2 and P3 (Table). Prick-by-prick tests with
the sausage skin, sausage meat, and additives used during
manufacture only showed a positive result to outer sausage
skin and to spores of P chrysogenum blanc in the 3 patients.
Serum specific immunoglobulin (Ig) E against commercial
mold extracts (Pharmacia® CAP system) were >0.35 kU,/L
for all the molds tested in P1 and only for P chrysogenum in
P2 and P3. Specific-IgE determinations against PCE carried
out using the enzyme allergosorbent test disclosed 0.36 kU,/L
for P1 and P2 and 1.9 kU,/L for P3. P chrysogenum blanc
extract was analyzed by sodium dodecyl-polyacrylamide
gel electrophoresis (SDS-PAGE) as described by Laemmli
[3], showing protein bands ranging between 80 and 12 kDa.
SDS-PAGE revealed IgE reactivity with proteins of 55 and
18 kDa for P1, proteins of 55, 21, and 18 kDa for P2, and an
18-kDa protein band for P3 (Table).

P chrysogenum, also known as Penicillium notatum,
is a widely distributed heterotrophic organism, since its
characteristics allow it to live in multiple habitats (in indoor
environments or growing on foods), and is one of the main
causes of allergy. The symptoms of mold allergy usually
affect the respiratory tract [4]; however, as P chrysogenum
is frequently a contaminant of foods, beverages, and drugs,
patients can also be exposed via the oral route [5].

We report 3 cases of allergy to a dry fermented sausage
with P chrysogenum blanc. An IgE-mediated mechanism
was demonstrated in all 3 cases, but the IgE-reactivity bands
were different in each. Patients with respiratory and digestive
symptoms (P1 and P2) were sensitized to proteins of 55 and
18 kDa, while the patient with digestive symptoms (P3) was
sensitized to an 18-kDa protein. A comparison using databases
revealed that none of these proteins have been reported as
food allergens [6]. The authors hypothesize that sensitization
to different allergens might induce different symptoms.

J Investig Allergol Clin Immunol 2012; Vol. 22(2): 133-153

Nevertheless, further evaluation is necessary. Physicians
should remember that the ingestion of aeorallergenic molds
in food may induce allergic reactions regardless of previous
related respiratory symptoms.
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