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Abstract

In the current treatment of mold allergy, there are two modalities: Preventive and therapeutic
approaches. Preventive approaches include measurements against indoor as well as outdoor
molds. Relative humidity is suggested to maintain at <50% indoor environments. Windows
are kept closed in warm months and air-conditioning ought to be used. Indoor plants, as a
possible cause of allergen, should be exposed to direct sunlight from time to time.

Visible molds are cleaned and mold-infested resources are should be discarded from houses.
Washable surfaces must be cleaned with 5% bleach and detergent solution. Damp carpets
are ought to dried out quickly and to think taking them away if humidity is not immediately
goes away. In bathrooms, curtains and tile should be regularly checked and mended to
keep waterproof. Firewood or newspaper piles or old books are regularly scrutinized and
thrown away as necessary. Drip pans for fridges, garages and basements at homes should be
regularly checked and cleaned. Water leaks in dwellings should be fixed swiftly.

In outdoor environment, intense exposure to moldy plants must be avoided. A well-fitted
particulate mask when functioning with moldy objects ought to be used. Air-conditioned
vehicles should be utilized. Therapeutic approaches mentioned here for fungal allergy
is specifically mold allergen immunotherapy in addition to pharmacotherapy against the
effects of mold allergy. Mold allergen immunotherapy, as a specific therapy of fungal
allergy, is previously hindered by the poor quality of most of the commercial extracts.
There have been only several studies evaluating the efficacy of allergen immunotherapy
with Alternaria extracts in patients with respiratory mold allergy.

A meta-analysis demonstrated that clinical efficacy of allergen immunotherapy with mold
extracts was revealed in 79 actively treated cases in 4 controlled trials, with only 2 mold
species, namely Alternaria alternate and Cladosporium herbarium. Recently the American
Academy of Allergy, Asthma & Immunology concluded that immunotherapy might be
effective for mold allergy. In near future, diagnosis and therapy for mold allergy will be
more decisive and effective with newly developed production techniques and methods.
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Introduction

In the first part of this article; we firstly described molds as indoor
and outdoor allergens, then mechanisms of mold allergen-induced
sensitization, sensitization prevalence and manifestations of mold
allergy in upper and lower respiratory systems were told. In this
second part, preventive / therapeutic approaches for mold allergy as
well as new diagnostic / therapeutic models and future expectations
will be told.

In the current treatment of mold allergy, there are two modalities:
Preventive and therapeutic approaches. Preventive approaches include
measurements against indoor as well as outdoor molds. Therapeutic
approaches mentioned here for fungal allergy is specifically mold
allergen immunotherapy (AIT) in addition to pharmacotherapy
against the effects of mold allergy.

Preventive measurements against mold allergy

Indoor molds Relative humidity is suggested to maintain at <50%
indoor environments. Windows are kept closed in warm months and
air-conditioning ought to be used. Indoor plants, as a possible cause
of allergen, should be exposed to direct sunlight from time to time.
Visible molds are cleaned and mold-infested resources are should be
discarded from houses. Washable surfaces must be cleaned with 5%
bleach and detergent solution.! Damp carpets are ought to dried out
quickly and to think taking them away if humidity is not immediately
goes away. In bathrooms, curtains and tile should be regularly checked

and mended to keep waterproof. Firewood or newspaper piles or
old books are regularly scrutinized and thrown away as necessary.
Drip pans for fridges, garages and basements at homes should be
regularly checked and cleaned. Water leaks in dwellings should be
fixed swiftly.>?

Outdoor molds: In outdoor environment, intense exposure to
moldy plants must be avoided. A well-fitted particulate mask when
functioning with moldy objects ought to be used. Air-conditioned
vehicles should be utilized.'”

Therapeutic approaches for mold allergy: mold
allergen immunotherapy

Mold AIT, as a specific therapy of fungal allergy, is previously
hindered by the poor quality of most of the commercial extracts. In
1980’s, fungal extracts in AIT mixes were thought to be responsible
for the most common and severe side effects in 3 patients having
Alternaria iridis/alternate and 8 patients with Cladosporium herbarium
allergy.* Later studies demonstrated much better tolerance to fungal
extracts, possibly because better-quality standardized AIT extracts
were utilized.’

Rules of mold allergen immunotherapy

There were conflicting reports for the ability of some mold
extracts to degrade pollens or epithelial extracts. The discrepancies
are probably due to lot and industrialized variations. Combinations
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of pollen extracts with fungal extracts for AIT is not suggested if not
both are utilized directly after preparation of the mix. Grass pollen
extracts are very vulnerable and ragweed extracts are comparatively
resistant to the effects of proteases. Alternaria from mold extracts had
the most effective one in degrading pollens.® In mixing AIT extracts,
the best way is to not blend extracts of pollens, house dust mites, or
animal dander’s with those having protease activity such as molds.°
Similarly, the 2003 update to the AIT Practice Parameters suggested
that fungal extracts should not be mixed with pollens, not including
ragweed. Following Practice Parameter updates conceded that
inconsistent data existed on the durability of ragweed when assorted
with molds and suggested that all pollen should be kept apart from
high-protease—containing extracts. It is perhaps fair enough to unite
protease- containing extracts with each other. However, some other
reviews suggested that mixing fungal extracts ought to avoid.” '

Subcutaneous allergen immunotherapy (SC-AIT) for
Alternaria and Cladosporium

Studies of SC-AIT with Alternaria extracts there have been only
several studies evaluating the efficacy of AIT with Alternaria extracts
in patients with respiratory mold allergy. A study in 1982 firstly
showed that 7 out of 38 (19%) children desensitized with Alternaria
extract discontinued the AIT due to serious side effects.” In a study by
Cantani et al from Italy, 39 children with Alternaria-induced asthma/
rhinitis were immunized with specific Alternaria extracts and were
observed for 3years. The investigators demonstrated that AIT with
Alternaria was effective in reducing symptoms and medication needs
in 80% of the children getting cumulative doses of 80,000 protein
nitrogen units or more. The authors in this prospective case-control
study of AIT with Alternaria reported no systemic reactions but mild
local reactions.

A more recent study used AIT in 24 (5-56years of age) patients
only allergic to Alternaria. Horst et al. utilized 2-day rush protocol;
maintenance therapy was applied for lyear. They showed that AIT
with a standardized Alternaria extract was successful in these patients.
AIT resulted in lesser symptom- medication scores, augmented mean
challenging dose of Alternaria required for a positive nasal challenge,
and decreased skin test reaction.'

In 2000, 129 patients treated with standardized commercial
extracts of Alternaria (3892 doses), Tabar et al demonstrated that
only 76 out of 3892 (1.95%) injections caused to adverse reactions,
which observed in 39.5% of the patients. Tolerance to Alternaria mold
extracts was worse than for any other allergenic extracts, although
most reactions developed were mild. These patients were with
asthma and/or rhinitis induced by Alternaria allergy. In all patients
a biologically standardized Alternaria tenuis depot extract including
5 BU/ml was utilized consistent with a conventional AIT program.
In this study, a group of 46 (5-14years of age) children had more
frequent adverse effects, among the 129 patients enrolled in the study.
In this young age group more systemic reactions were observed with
the AIT beginning dose, though not with the maintenance doses when
compared with the adults.

Tabar et al.,"* did not observe any differences in ocular and nasal
symptoms between groups taken AIT or placebo. In the latest study
from the same group, side effects were reported after only 0.28% of all
injections. Systemic adverse reactions were seen in 1 subject. Local
side effects were also unusual (1.11% of doses given), were temporary,
and did not need rescue treatment. Hence they concluded that AIT with
a standardized Alternaria extract is harmless in children.'* Children
having allergic rhinitis/asthma allergic to Alternaria utilized mold
AIT or placebo for 3years in a study by Kuna et al. Symptom and
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medication scores were notably decreased in the AIT group following
the 2nd and 3rdyears, with a decline in the symptom scores by 63%
after AIT. The AIT group had a significant decline in symptoms after
a single dose nasal allergen challenge compared to their baseline and
to the placebo group one year after completion of the 3year AIT."

The children were randomized by Martinez-Cafavate Burgos et al
to either an active group (22 patients) given Alternaria immunotherapy
with cluster regimen and symptomatic treatment, or to a control
group (19 patients) getting only symptomatic treatment. Follow-up
contained the evaluation of fungal extract tolerance, the symptom and
medication score, and possible alterations in the subsequent in vitro
parameters: specific IgE, specific IgG4 and interleukins (IL-2/-4/-5/-
10/-13 and IFN-y). The SEICAP immunotherapy group carried out
this multicenter tolerance study in pediatric patients, in which good
tolerance of the extract was seen — with a low percentage of side
effects (0.95% incidence of both local and systemic reactions at the
dose applied).'®

Studies of SC-AIT with Cladosporium extracts Malling et al.,"”
demonstrated 3 anaphylactic reactions with Cladosporium allergen
extracts administered in adults; moreover, asthma worsened in all AIT
patients. Local side effects were shown in 70% of patients. In another
study of AIT against Cladosporium allergy, Dreborg et al did not
detect any affects on symptom scores but see a decrease in medication
scores.'® In a placebo-controlled, double-blind study using high-dose
(100,000 BU) allergen extracts; 81% of the Cladosporium herbarium
—allergic patients desensitized with Cladosporium herbarium extract
reported improvement, while 19% worsening in their clinical
symptoms.'”

A meta-analysis of SC-AIT:A meta-analysis by Helbling et al
demonstrated that clinical efficacy of AIT with mold extracts was
revealed in 79 actively treated cases in 4 controlled trials, with
only 2 mold species, namely Alternaria alternata and Cladosporium
herbarium (7).

Sublingual immunotherapy (SLIT) for Alternaria:Patients with
rhinitis + intermittent asthma and allergy to Alternaria alternata
were enrolled. After a baseline season, SLIT or placebo was given
for 10months. Twenty-seven (14-42years of age) patients were
randomized, and 26 finished the study. After treatment, patients
receiving SLIT had a considerable improvement in symptoms and a
reduction in medication scores vs. placebo and vs. the run-in season.
SPT reactivity significantly decreased only in the SLIT group. No
change was seen in specific IgG4 levels in the both groups, whereas
specific IgE levels against Alt al significantly increased in the active
group.?

A randomized, parallel group study in 52 subjects (32 men,
mean age: 20+9years) with clinically- and laboratory-confirmed
Alternaria alternata respiratory allergies (allergic rhinitis + asthma)
was performed. Patients (n:34) were randomized to SLIT treatment
for 3 consecutive years or to a control group (n:18). After 3 years, the
visual analogue scale score was significantly increased as 4.7+0.8 in
the SLIT group and 2+1.6 in the control group. Clinical improvement
was observed in 33/ 34 subjects in the SLIT group (97%) and in
5/18 (27%) in the control group. The medication score significantly
decreased in the SLIT group.?! No serious side effects were observed
and 3-year course of SLIT is found to be efficient and well-tolerated in
the patients with respiratory allergy induced by Alternaria.

A recent study of SLIT with Alternaria extract in childhood
asthma assessed clinical safety/efficacy and effects on in vivo and
in vitro parameters. 19 patients given SLIT and another 19 received
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symptomatic treatment. The initial phase of SLIT lasted 3months until
the maximum dose was reached. This was maintained for 12months;
the mean cumulative dose was 280,000 PNU. Important variations
such as in reduction in the symptom-medication score in the actively
treated group after 12months of SLIT, when compared with the
control group. SLIT with Alternaria extract was well tolerated with
0.42 adverse reactions per 100 doses given.?

Comparison of injective (SC-AIT) vs.
Alternaria alternata allergic patients

SLIT in

Purified and standardized extract of Alternaria alternata was given
to 23 patients for 2years. Excellent tolerance was shown to SLIT,
while 4 (2 medium-grade) side effects appeared during SC-AIT. This
current study has also shown similar effectiveness of SLIT compared
with conventional SC-AIT in patients treated with Alternaria alternata
extracts. Clinical symptom and medication scores before and after the
therapy improved, verifying an increase in the specific nasal challenge
dose.”

Limitations to immunotherapy

The role of AIT in allergies induced by molds is still not apparent
in children at the moment. Mold AIT has been considered as
unsuccessful with unstandardized extracts before 1990.** Lack of
standardized allergenic extracts hinders the treatment of Alternaria
sensitivity. Most of the studies were done with variable allergenic
extract content and potency.’ Although mold AIT is currently feasible
in most countries, it is not suggested due to extract standardization
problems and frequent side effects. Moreover, the utilization of fungal
extracts in AIT is hindered by enormous fungal species and the lack
of information on the degree of exposure to many molds.? There is an
absence of commercial extracts for many of the frequent fungi due to
not growing on artificial media.?® Published studies have also major
limitations, including lack of placebo control, open design, utilization
of unstandardized extracts, short follow-up time, or not have of a
baseline observation periods.'?

There is a lack of randomized placebo-controlled trials when
evaluating the efficacy of mold AIT with trials only focusing on AIT
against Alternaria and Cladosporium. The 1993 European Academy
of Allergology and Clinical Immunology (EAACI) position statement
did not advise AIT with mold extracts for children, although more
recently the American Academy of Allergy, Asthma & Immunology
(AAAAI) concluded that immunotherapy might be effective for mold
allergy.?”?® The concerns raised by the EAACI included not only the
lack of efficacy but also safety issues. A limited number of AIT studies
performed in Europe with extracts of Cladosporium and Alternaria
have demonstrated therapeutic efficacy.'” Cochrane reviews included
just 2 out of 88 AIT trials with Cladosporium in its meta-analysis.?* !
There has been acceptable evidence showing Alternaria SCIT is
beneficial in allergic children and improves medication scores,
combined symptom-medication scores, and quality of life in the
patients.’? Some evidence for Alternaria SLIT efficacy is appearing.’

Given these restrictions, it is suggested that mold AIT is limited
to patients having allergy to a fungus, with symptoms taking place
during times of high atmospheric exposure to that fungus, and in
whom pharmacotherapy or prevention is not enough to manage
symptoms.

New diagnostic/therapeutic models and future expectations:

Presently diagnosis of Alternaria alternata sensitization with
natural as well as recombinant Alt a 1 allergens could be done. Alta 1,
either in its natural or recombinant form, is sufficient for a dependable
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diagnosis of Alternaria alternata sensitivity or stimulates skin prick
reactivity comparable with that formed by Alternaria alternata
extract.* Mold AIT was administered successfully for allergic fungal
sinusitis.>>* In a recent study, 4 patients having sino-nasal polyposis
taken care of by mold AIT against Candida albicans have been
described. The cases are treated either by subcutaneous injections
(SC-AIT) or sublingual (SLIT) drops.’” In near future, diagnosis and
therapy for mold allergy will be more decisive and effective with
newly developed production techniques and methods.
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