COMMENTARY Eur ANN ALLERGY CLIN IMMUNOL VoL 50, N 6, 283-285, 2018

G. Liccarpi™?, L. CaLzeTTa??, A. SALZILLO', G. APICELLA!, A. PiccoLo!,
E. D1 Maro!, P ROGLIANT??

Dog allergy: can a prevalent or exclusive sensitization
to Can f 5 be considered a lucky or negative event
in “real life”?

'Department of Pulmonology, Haematology and Oncology, Division of Pulmonology and Allergology, high speciality A.
Cardarelli Hospital, Naples, Italy

*Postgraduate School of Respiratory Medicine, Department of Experimental Medicine, University of Rome Tor Vergata,
Rome, Italy

*Department of Experimental Medicine, Unit of Respiratory Medicine, University of Rome Tor Vergata, Rome, Italy

KEYwoRDS Summary

Recent studies have shown the increasing relevance of allergic sensitization
to Can f'5 (a prostatic kallicrein), which is an androgen-regulated protein
expressed in the prostate and detectable only in male dogs. Can 5 can be
a prevalent or exclusive sensitizing agent in a considerable percentage of
dog-allergic patients. Its specific allergenic characteristics are able to induce
possible “negative” as well as “positive” clinical effects in individuals sensi-
tized to dogs. In the present article we pointed out the possible pros or cons of
sensitization to this allergen in “real life”.

Further studies should be carried out to correctly assess some peculiar character-
istics of Can f°5, in order to support the most of “positive” aspects and remedy at
best the ‘negative” effects.
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Dog allergens are a common cause of allergic sensitization
and triggering respiratory symptoms worldwide. The impact
of dog allergens is particularly relevant in geographical areas
characterized by a high level of pet ownership, such as US
and Northern Europe (1).

Common described dog allergens belong to lipocalins (Can f
1, Can f 2, Can f 4 and Can f 6) or albumins (Can f 3) fami-
lies of proteins (2). In 2009 Mattson et al. (3) identified a new
dog allergen named Can f 5, a prostatic kallicrein which is an
androgen-regulated protein expressed in the prostate and de-
tectable only in male dogs (small amounts might also be present
in dog epithelia). Recent studies have highlighted the increasing
importance of allergic sensitization to Can f 5, which has been
found as exclusive allergen in about a third (3) up to 37% of

dog-sensitized individuals (4). However, further studies should
confirm the real value of Can f 5 sensitization in “real life” (5).
Considering this background, we will describe in the present
article some specific aspects of Can f 5 and will try to balance
possible pros or cons of being prevalently of exclusively sensi-
tized to this allergen in “real life”.

Reasons for possible “negative” events

It is well known that literature data on dog allergen immuno-
therapy (AIT) demonstrated poor and conflicting results on
clinical efficacy, correlated with the poor-quality extracts and
the inherent complex allergenic profile of dog materials. It
is also likely that the concomitant sensitization to lipocalins
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and/or albumins of other furry animals, especially in those
patients directly exposed, could be a further aspect which
determines the efficacy of dog AIT in sensitized individuals
(6). Molecular-based diagnosis (CRD) can be considered a
prototype of so-called “Precision Medicine”, because CRD
provides the possibility of a better targeted prescription of
AIT, discriminating against primary and cross-sensitization
to allergens (7). Considering the presence of different aller-
genic materials in extract of mammalian origin, it is evident
that a standard dog AIT is not likely to be effective in Can f
5 mono-sensitized individuals.

Since Can f'5 is a prostatic kallicrein, similar to human prostatic
antigen, some studies have shown that it can be involved in cas-
es of human seminal plasma allergy (8,9).

Possible necessity of re-location of male dogs owned by patients
with established allergic sensitization exclusively to Can f 5 and
uncontrolled respiratory symptoms should be considered (see
also the possible “lucky events” below).

Reasons for possible “lucky” events

We have previously shown that pet (cat or dog) ownership, or
their presence in indoor environments, cannot be considered
the main criterion to assess the exposure to animals. The use
of this criterion represents a potential bias of underestima-
tion in clinical practice and in large epidemiological studies
(10-12). In fact, exposure to dogs and cats can happen via
several direct and indirect modalities, such as through vari-
ous pet allergen-contaminated items. The indirect modality
of exposure may explain the common findings that dog aller-
gens (Can f 1 and Can f2) can be present in indoor environ-
ments where dogs cannot be kept. In developed countries,
the consequence of pet allergen ubiquity is a persistent stim-
ulation of airways, similar to that induced by dust mite, that
may consequently increase the risk of allergic sensitization.
To the best of our knowledge, no studies have previously demon-
strated a passive transport of Can f 5 in dog-free indoor environ-
ments. Therefore, also considering that the source of Can f 5 is
dog prostate, we believe that the main way of exposure to this
allergen should be the direct dog exposure for ownership or di-
rect contact elsewhere. In a previous study on a similar topic we
demonstrated that sensitization to urine allergens was exclusive
of patients with rabbit at home, whereas individuals exposed
indirectly to rabbit-derived materials exhibited allergic sensiti-
zation only to epithelial allergens (13).

The possible lack of passive transport of Can f 5 could de-
crease the risk of allergic sensitization through indirect mo-
dalities linked to ubiquity of dog allergens, so reducing the
risk due to domestic exposure. However, further studies
should be planned to evaluate the presence of Can f 5 in
dog-free indoor environments as consequence of a possible

passive transport through various items (e.g. clothes of dog
owners). This modality of exposure has been demonstrated
with the main dog allergens Can f 1 and Can f 2. Moreover,
further studies should be planned on the possible reduction
of Can f 5 production after castration of male dog.

With the exclusion of the similarity with the human prostatic
antigen, Can f 5 should not cross-react to other mammalian
“pan-allergens” belonging to albumins or lipocalins family.
Thus, further investigations should evaluate a possible “cross
reactivity” with prostatic antigen of other pets or domestic
mammals. In fact, we have previously shown, by using an
in vivo (skin prick test) and in vitro model (the micro-array
technique ImmunoCAP ISAC), that exposure and allergic
sensitization to common pets (including dogs) may increase
the risk of developing sensitization to other furry animals
(14,15). These findings are likely the consequence of cross—
reaction mechanisms involving lipocalins and albumins.
The peculiarity of Can f 5 of being produced only by male
dogs may lead to pros or cons consequences on dog owner-
ship. In fact, Schoos et al. (16) have recently suggested that
dog-allergic patients mono-sensitized to Can f 5 seem to tol-
erate female dogs, since a 54-year-old female patient report-
ed that respiratory symptoms occurred only after exposure to
male dogs. Diagnostic procedures (in vitro and in vivo tests
including ocular provocation test) confirmed the absence of
reaction to allergenic materials extracted from a female dog
but not to those from a male dog (16). If other studies will
confirm this first case-report, it would open up the possibil-
ity of trying to own a female dog, with lower risks, to fulfill
the wish to get a dog in the house (this is a crucial aspect in
“dog-lover patients”, especially children).

Conclusions

Recent studies have highlighted the role of Can 5 as sensi-
tizing agent of airways that can be prevalent in a considerable
percentage of dog-sensitized patients. Its particular antigenic
profile is likely to determine positive or negative situations in
“real life” (figure 1).

For this reasons, further studies should be performed to eval-
uate some essential aspects of Can f 5 in order to make the
most of “positive” characteristics and to remedy at best the
“negative” effects.
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Figure 1 - Possible Pros or Cons of being exclusively or prevalently sensitized to dog allergen Can f5.

PROS ‘

- reduction of the risk of cross-reactivity
with other common animal allergens

- possible reduction of the occurrence of
dog allergen “ubiquity” and consequent
effects

- possibility to own a female dog

- possible utility of castration of male dog

AIT = Allergen Immunotherapy
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