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Abstract Allergy and clinical immunology are examples of
areas of knowledge in which working hypotheses are dom-
inant over mechanistic understanding. As such, sometimes
scientific efforts follow major streams and overlook some
epidemiologically prevalent conditions that thus become
underestimated by the research community. For this reason,
we welcome the present issue of Clinical Reviews in Allergy
and Immunology that is dedicated to uncommon themes in
clinical immunology and allergy. First, comprehensive dis-
cussions are provided for allergy phenomena of large poten-
tial impact in clinical practice such as reactions to cephalo-
sporins or aspirin-induced asthma and in everyday life such
as allergies to food additives or legumes. Further, the issue
addresses other uncommon themes such as urticaria and
angioedema, cercarial dermatitis, or late-onset inflammation
to soft tissue fillers. Last, there will be discussion on trans-
versal issues such as olfactory defects in autoimmunity,
interleukin 1 beta pathway, and the search for new serolog-
ical markers in chronic inflammation. As a result, we are
convinced that this issue will be of help to clinicians in-
volved in internal medicine as well as to allergists and
clinical immunologists. More importantly, we are convinced
that these discussions will be of interest also to basic scien-
tists for the numerous translational implications.
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In the past decades, the epidemiological impact of aller-
gies has steadily increased and this has significantly
changed our approach to this multidisciplinary area of
clinical practice. In parallel, clinical immunology has
expanded its influence to numerous previously unsuspect-
ed symptoms and conditions. As a result, these disciplines
have rapidly grown in importance, as well illustrated by
the latest issues of this journal [1–16]. Nevertheless,
immunology and allergy both follow mainstream direc-
tions and this explains the exponential growth in our
understanding of major areas of interest. These are well
exemplified in the past years by the hundreds of articles
on microRNA and proinflammatory cytokines in immune-
mediated diseases [17–24], with the obvious therapeutic
implications in terms of cytokine and miRNA antagonists
currently being developed. The present issue is intended
to address and briefly discuss four major areas in this
growing field.

First, adverse reactions to common drugs (ADR) are a
major concern to clinicians worldwide; the main decision is
whether to stop the drug and/or whether a rechallenge is
recommended. ADR occur in 15% or more of senior patients
presenting to offices, hospitals, and extended care facilities
but, more importantly, these events are potentially prevent-
able up to 50 % of the time [25]. Common serious manifes-
tations include falls, orthostatic hypotension, heart failure,
and delirium; the most frequent causes of death are gastro-
intestinal or intracranial bleeding and renal failure [26].
Antithrombotic and antidiabetic medications, diuretics, and
nonsteroidal anti-inflammatory drugs cause most of the pre-
ventable hospital admissions due to ADR [27–29]. In some
cases, these are serious and constitute absolute contraindica-
tions, whereas others are mild and may or may not occur on
subsequent exposure. The mechanism of the ADR may be
helpful in risk assessment and drug allergies frequently have
immunological mechanisms. Drug side-effects are more
common and predictable, vary in severity, and depend on
the drug’s pharmacological action [30]. The decision to
prescribe a drug where there is a history of a previous ADR
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requires careful assessment of the risks and potential bene-
fits. Strategies to reduce the risk of ADRs include discontin-
uing medications, prescribing new drugs sparingly, reducing
the number of prescribers, and frequently reconciling medi-
cations. The Beers, STOPP (screening tool of older per-
sons’ potentially inappropriate prescriptions), and START
(screening tool to alert doctors to right treatment) criteria
can help identify medications causing adverse drug
events [31]. Unfortunately, not all potentially inappropri-
ate medications can be avoided, as in the case of ceph-
alosporins which are largely utilized for community-
acquired infections and led to the development of numer-
ous bacterial resistant strains [32–34]. Using the Europe-
an Surveillance of Antimicrobial Consumption and the
Surveillance System of Antibiotic use and Bacterial Re-
sistance in Intensive Care Units—a method of surveil-
lance in use in Germany—Meyer et al. described that the
burden of third generation-resistant Escherichia coli and
Klebsiella pneumoniae more than quintupled (up to 2.6
and 1.2, respectively) and was followed by a threefold
increase in the use of carbapenems and correlated with
quinolone and third-generation cephalosporin use; they
detected that the strongest correlation for third-generation
cephalosporin pathogens was seen with carbapenem use
which is clearly a result as first line treatment for extended-
spectrum β-lactamase-producing enterobacteria infections
[35]. Understanding the chemical structure of bacterial-
resistant strains allows to identify the allergenic determinants
for penicillin; however, the exact allergenic determinants of
cephalosporins are not as well understood. Accordingly, stan-
dardized diagnostic skin testing is not available for cephalo-
sporins as it is for penicillin but skin testing to the cephalo-
sporin in question, using a nonirritating concentration, may
provide additional information which may guide the manage-
ment of a patient suspected of having an allergy. Together, the
history and the skin test results can assist the allergist in the
decision to recommend continued drug avoidance or to per-
form a graded challenge versus an induction of tolerance
procedure [32].

In a complementary fashion, the idiosynchrasic effect of
aspirin on asthma-susceptible individuals is not related with
an IgE mechanism but shares an abnormal metabolism of the
lipoxygenase and cyclooxygenase pathways [36, 37]. Nowa-
days, a diagnosis of aspirin sensitivity can be established only
by provocative aspirin challenge, which represents a potential
risk for the patient. In a recent study, authors suggest that the
non-allergic feature of the inflammatory process in aspirin-
intolerant asthma can consider the participation of the Th1 and
Th2 cytokines and to their regulatory mechanisms; for exam-
ple the inhibition of IL-4 and a decrease of the nuclear trans-
location of NF-κΒ by aspirin have opened a great deal of
speculations [38]. Another study led in mice revealed that
aspirin can inhibit the Th17 response and favor a Th2

inflammatory process [39]. Following this road, we hopefully
think that biomarkers may represent a powerful, noninvasive
tool in the diagnosis of aspirin sensitivity; moreover, they
could provide a new way to classify asthma phenotypes.

The second issue described in the journal is represented by
food allergies which constitute a large fraction of common
allergies and sometimes may constitute a life-threatening
emergency. While allergies to nuts and shellfish are well
understood and widely investigated, allergies to legumes are
rapidly becoming prevalent while remaining poorly under-
stood [40]. Legumes comprise a large group of foods con-
sumed worldwide; several legumes are allergenic, and peanut
is surely the most important. Legumes like lupin, fenugreek,
soy, lentils, and others also have the ability to induce clinical
allergy [41–43] and there is extensive serological cross-
reactivity among legumes. This cross-reactivity has tradition-
ally been regarded to have limited clinical relevance [44] but
the introduction of novel legumes to Western countries may
have changed this pattern; in some studies, cross-allergy to
lupin has been reported in more than 60 % of peanut-allergic
patients [44–46]. The prevalence of legume allergy differs
according to different dietary habits and environmental factors
around the world [47]. In the beginning, the major part of the
reported cases was caused by a cross-allergic reaction in
peanut allergic patients, but a study in 2010 revealed as many
cases caused by primary lupin allergy as cases caused by
cross-allergy [48]. A serological cross-reactivity in vitro to
several legumes is common in humans even though this will
not necessarily lead to clinical relevance.

Data derived from the Norwegian Food Allergy Register
[49] regarding legumes indicate that peanut is the allergen
giving the highest allergen-specific IgE concentration while
lupin and fenugreek give intermediary levels, and green pea
and soy give the lowest concentration. A recent work inves-
tigated cross-allergic mechanisms using serum mouse mast
cell protease-1, antibody responses, immunoblotting, and
ex vivo production of cytokines by spleen cells; results
demonstrated that cross-allergy did not reveal any signs of
mast cell activation; in fact, it has been demonstrated that
food-induced anaphylaxis may depend more on macro-
phages and basophils than on mast cells [50]. Vinje et al.
concluded that differences in serological responses between
primary allergy and cross-allergy might be due to mediation
through different immune mechanisms or reflect different
epitope affinity to IgE [51].

An additionally overlooked cause for food allergy is re-
lated to additives [52] which may act as adjuvants to trigger
the immune reaction. Thousands of additives, either synthet-
ic or natural, are used worldwide and these were primarily of
natural origin before synthetic additives were gradually in-
troduced and became predominant [53]. Based on their pro-
tein content, natural additives are more likely to induce
immune-mediated adverse reactions. Most of the reports of
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adverse reactions attributed to additives were case reports,
small series, or based on poorly controlled challenge testing.
It is difficult to estimate the prevalence of these phenomena
because there is lack of consensus regarding the prevalence
and the clinical manifestations. In a large cohort of British
patients, the estimated prevalence of self-reported symptoms
to food additives was 0.01–0.23 % [54]; studies in Denmark
estimated the prevalence at 1–2 % in atopic children [55].

The natural or synthetic origin of potentially allergenic
substances such as lysozyme, casein, lactose, albumin, phos-
phatide, and aromatic essences should be clearly stated.
Providing this information has two clear advantages, i.e.
allergic reactions to drugs in patients with food allergy could
be avoided (if the substances have a natural origin) and
prescriptions would improve by not restricting drugs con-
taining synthetic substances (which do not usually induce
allergic reactions) [56]. Several types of gum are used as
emulsifiers; one of the most commonly used is guar gum,
derived from the guar bean and used as stabilizer and emul-
sifier, particularly in ice creams, ketchups, salad dressings,
yogurt, and baked goods. It has been described some case
reports of occupational asthma [57] and a life-threatening
hypersensitivity reaction following mucosal application of a
local anesthetic containing guar gum [58]. Spices are derived
from plants and used as flavoring agents. Because of the
presence of capsaicin in hot spices, it may be difficult to
differentiate intolerance from allergy, especially in children;
a French study identified that 2 % of adults with food allergy
have allergy to spices [59]; spices not known to cause IgE-
mediated reactions have been listed to be especially useful as
alternative for spice-sensitive patients. Butylated hydroxya-
nisole and butylated hydroxytoluene are common antioxi-
dants that preserve fat and slow spoilage, commonly used in
butter, cereals, chewing gum, baked goods, snack foods,
dehydrated potatoes, and beer; these have been identified
as triggers for exacerbations in two patients with chronic
urticaria [60].

Monosodium glutamate (MSG) was originally obtained from
seaweed and was later synthesized for wide distribution and is
frequently used as a popular flavor enhancer added to many
foods, especially Asian dishes. There are reports of asthma
exacerbations due to MSG but no definite link was found in
double-blind MSG challenges [61] while definitive data on its
role in the metabolic syndrome are awaited [62–64]. Benzoates
are food preservatives commonly used in alcoholic beverages,
fruit juices, sparkling drinks, and pickles and have been reported
to cause asthma in a few patients [65].

Third, uncommon themes also include more rare conditions
such as urticaria and angioedema [66] in which pathogenetic
mechanisms recognize new therapeutic targets for monoclonal
antibodies. Similarly, less well-known reactions take place
against soft tissue fillers [67] or cercarial dermatitis [68]. Also,
the connection between metabolic disease and autoimmunity is

a further unsuspected link that Tsuneyama et al. investigate in
both patients and fatty liver mouse models [69].

Fourth and finally, themes that are shared by different
conditions are of major interest and thus discussed. These
include changes in the olfactory capacity in autoimmune
diseases such as lupus [70] that parallel data on frequent
eye manifestation. Similarly, interleukin 1 beta is crucial to
autoinflammatory diseases [71] but may also be pivotal to
other inflammatory conditions and point towards innate im-
munity in clinical immunology [72, 73]. Despite the prom-
ising data on cytokine levels, serum autoantibodies are the
most widely used biomarkers for the diagnosis and manage-
ment of immune diseases and this is well represented by anti-
neutrophil cytoplasmic antibodies in inflammatory bowel
disease [74].

Concluding remarks and future directions may be difficult
to trace for these wide areas of research. Nevertheless, an
interdisciplinary approach with clinical observation-driven
research, new molecular techniques, and a better understand-
ing of individual susceptibility using deep sequencing and
methylome analyses could be helpful to understand the
mechanisms to prevent allergy or autoimmunity [75–79].
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