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Since there is no gold standard for screening tests, physicians should (or should not) order them based on a tailor-

made approach to each AIT candidate, taking under consideration contraindications and the predictive value of

each test. Undoubtedly, more research is required in order to establish a universal approach.
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1. Introduction

Allergen Immunotherapy (AIT) is a well-established treatment option for respiratory and insect-venom allergies, as

well as the only etiology-based and disease-modifying treatment for allergic diseases . The administration

of AIT is indicated for the treatment of allergic rhinitis, allergic rhinoconjunctivitis and allergic asthma, and is

efficacious when directed at the specific allergen-driving symptoms . Venom immunotherapy (VIT) is

recommended for children and adults following a systemic allergic reaction to insect stings that exceeds

generalized cutaneous symptoms .

Allergic reactions induced by AIT administration are common adverse events. The frequency of systemic adverse

events is 8–20% for patients receiving VIT and 2.1% for patients (or 0.2% of the injections) receiving subcutaneous

immunotherapy (SCIT) for airborne allergens . The sublingual route of AIT for respiratory allergies (SLIT)

appears to be a safer option with only 1.1% of patients reporting adverse events . Local reactions at the

injection site, that resolve spontaneously, are the main side effect of subcutaneous AIT, ranging from 0.7–4% of the

injections . Local reactions at the oral mucosa can be observed in the case of SLIT . Although systemic

allergic reactions are a significant concern during AIT, the risk of anaphylaxis can be minimized when well-trained

allergologists and other healthcare professionals follow standard protocols . Further, the prompt recognition and

management of the potential reaction is a crucial step .

Although acute reactions remain the most common side effects of AIT, close attention should be paid to slowly

evolving reactions that might appear as an interaction of AIT with the underlying pathophysiological mechanism of

certain health conditions. The administration of AIT is contraindicated in cases where certain concomitant diseases

or conditions are present; however, controversy exists on what the contraindications are, on the level of evidence

for their consideration as contraindications and on whether they are relative or absolute . On the other hand,
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the administration of AIT appears to be safe and well tolerated in certain patient groups with high-risk conditions

such as cardiovascular disease, those undergoing treatment with ACE inhibitors or beta blockers, and patients with

malignant diseases in remission or organ-specific autoimmune diseases, .

National and international guidelines are valuable tools for clinicians, describing the indications and

contraindications of AIT, although differences might exist among them . Following the identification of the culprit

antigen that correlates with the suspected triggers and patient exposure, AIT can be prescribed to the patient .

A thorough history and clinical examination can provide information regarding contraindications.

It is worth noting that several clinicians and institutions follow the practice of ordering screening tests based on

conditions that are considered contraindications. The practice of ordering a battery of tests is not supported by

current guidelines and is based upon the clinician’s discretion. Confirmation of the positive allergy skin tests by

serum-specific IgE (sIgE) is an example of a workup that is practiced by many allergy centers before prescribing

initial AIT, although the guidelines do not suggest it . A complete blood count and peripheral smear examination

are common laboratory tests used as a routine health checkup of a healthy person and are also used by several

institutions as a screening tool for AIT candidates.

Anamnesis is crucial to decide if AIT is a safe choice for our patient and a workup is some times necessary to

confirm/exclude health concerns suspected during patient's history. In the full version of the researchers'

assessment of cardiovascular problems, neoplasias, auto-immune diseases, HIV and primary immunodeficiencies

are described .

2. Laboratory Tests Confirming IgE-Mediated Allergy and
Monitoring the Severity of the Allergic Reaction

2.1. Skin Tests

Skin tests are the cornerstone of allergy diagnostic evaluation. The skin-prick test (SPT) is a cheap, quick and

easy-to-perform method of diagnosis for IgE-mediated sensitivity to aeroallergens and Hymenoptera venoms .

In the case of Hymenoptera-venom allergy, the SPT is followed by the performance of intradermal tests .

Regarding the respiratory allergy evaluation, the SPT is performed using a panel of standard allergen extracts,

including the local major aeroallergens . In the case of venom hypersensitivity, skin tests are performed with the

use of locally offending insects. In Europe, Apis melifera, Vespula, Polistes and Dolichovespula venom extracts are

widely used .

2.2. Serum-IgE Tests

The published guidelines recommend the use of serum sIgE as a useful test under certain circumstances or as an

alternative to the SPT . There is no doubt that the use of both the SPT and sIgE increases the diagnostic

sensitivity . Two-tiered allergen testing by two independent diagnostic tools can increase the confidence in the
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long-term success of the AIT. The sIgE tests have a “quantitative” value and can replace the SPT in cases of

extended dermatosis, in patients taking histamine-blocking drugs, or in non-cooperative children .

Cautiousness should be paid to the interpretation of sIgE in the case of high total serum IgE; in this case, the

detection of low specific-IgE levels is often of doubtful clinical relevance . Combined with total IgE, the use of

sIgE has also been proposed as a predictive biomarker for the efficacy of AIT, but its utility has not been properly

evaluated or validated .

2.3. Component-Resolved Diagnostics (CRD)

Allergen cross-reactivity, defined as the immunologic recognition of different antigens by the same IgE, is a

frequent phenomenon observed among the pollen of taxonomically related plants . Cross-reactivity is also

observed for homologous molecules that are widely distributed in evolutionarily unrelated species, namely

panallergens. When patients are skin- and sIgE-tested, cross-reactivity with the false-positive tests of homologous

allergens without clinical relevance may occur . A polysensitized patient is not always poly-allergic;

polysensitization is the presentation of multiple positive (sensitivities to) allergy tests, while a poly-allergic patient is

also polysensitized but with clinically relevant positive sensitivities. This phenomenon can be observed in both

airborne and Hymenoptera-venom allergens, so in the case of polysensitized patients, caution should be paid to

detect whether it is a true co-sensitization (true coexisting sensitization to different allergens) and to exclude

sensitization to a cross-reactive allergen that is not connected to the clinical symptoms.

Recent advances in molecular allergology have provided the opportunity to use component-resolved diagnostics

(CRD) to meticulously interpret the allergy tests. CRD offers the possibility to detect “truly symptom-causing”

allergen molecules, called marker allergens, that are specific to a pollen or a Hymenoptera-species venom .

CRD is often necessary to exclude false-positive tests.

An example of CRD as an additional decision tool is its use in grass AIT; the detection of sIgE with any of Phl p 1,

Phl p 2, Phl p 5 or Phl p 11 leads to the safe initiation of AIT, while the co-sensitization to Phl p 5 and Phl p 12

predicts side effects during AIT . Examples of allergens associated with cross-sensitivity to Apis mellifera and

Vespula vulgaris are hyaluronidases, dipeptidylpeptidase IV and vitellogenins . Sensitization to these allergens

can lead to false-positive allergy tests. CRD can also reveal sIgE against cross-reactive carbohydrate determinants

that occur in patients sensitized to pollen or venoms without clinical relevance .

2.4. Tryptase

Patients with mastocytosis, particularly those with clonal-mast-cell-activation syndrome (c-MCAS), are at high risk

for anaphylaxis after a field sting . However, patients with aggressive subtypes of systemic mastocytosis and

those with urticaria pigmentosa appear not to be at risk of a systemic sting reaction . Tryptase is a useful

diagnostic tool that is included as a minor criterion in the diagnostic criteria for systemic mastocytosis .
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A history of severe Hymenoptera-venom anaphylaxis in patients with c-MCAS is predictive of a future severe

systemic sting reaction, and VIT is the appropriate therapeutic option regardless of the level of tryptase. A VIT

duration longer than the usual 5 years, or even a lifelong duration, is highly advised for these patients . Increased

serum-tryptase levels are associated with more frequent and severe systemic reactions to VIT injections, greater

treatment-failure rates during VIT treatment and greater relapse rates, including fatal reactions, if VIT is

discontinued .

The measurement of baseline tryptase is recommended in patients with moderate or severe anaphylactic reactions

to stings, in order to detect mastocytosis. It may represent a predictive factor of VIT efficacy and affect the decision

regarding the treatment duration . However, elevated tryptase levels may represent an epiphenomenon of the

enhanced mast-cell activation and/or relatively increased mast-cell numbers .

2.5. Basophil-Activation Test

The basophil-activation test (BAT) is a useful technique to establish a diagnosis in several allergy cases for which

the common diagnostic tools have failed to accurately identify the culprit allergen. For example, the BAT can be

useful in determining a diagnosis in patients with a history of systemic sting reactions, with negative skin and sIgE

tests and with a hint of possible mastocytosis . Therefore, it can only be a preliminary-workup diagnostic tool for

VIT in rare cases of sting-induced anaphylaxis .

2.6. Complete Blood Count (CBC)

The CBC includes a hemogram with the enumeration of red blood cells (RBCs), white blood cells (WBCs) and

platelets. It is a useful test to evaluate primary diseases of the blood and bone marrow, including anemia, leukemia,

polycythemia, thrombocytosis and thrombocytopenia . Furthermore, it is used in the evaluation of disease

processes such as infection, inflammation, coagulopathies, neoplasms and exposure to toxic substances .

In allergic patients, a CBC with a WBC differential often reveals mild eosinophilia (500–1500 eosinophils per mL)

. This is a common finding in patients with atopic dermatitis, asthma and drug-hypersensitivity reactions and no

further detection is needed in order to start AIT. Hypereosinophilia (>1500 eos per mL) should be differentiated

from eosinophilia, given that it is usually observed in parasitic infections and hypereosinophilic syndromes and

rarely in drug allergies.

Primary and acquired immunodeficiencies (IDs) are considered relative contraindications for AIT. Several primary

IDs are associated with eosinophilia and hypereosinophilia, such as autosomal-dominant hyper-IgE (or Job’s)

syndrome, Omenn syndrome, Wiskott–Aldrich syndrome and Severe Combined Immunodeficiency due to

adenosine deaminase deficiency (ADA-SCID) . Given the characteristic clinical features and the history of

recurrent infections, most patients with primary IDs are diagnosed early in life, therefore, ID is low on the

differential-diagnosis list of eosinophilia. Eosinophilia might also occur in immune-dysregulatory syndromes,

autoimmune lymphoproliferative syndrome, X-linked syndrome with immunodysregulation, polyendocrinopathy and

enteropathy, Loeys–Dietz syndrome and in dermatologic syndromes with immunodysregulation .
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In conclusion, the evaluation of CBC is an important priority before initiating AIT, since it can detect malignancies

as well as medical conditions requiring treatment. On the other hand, the detection of mild eosinophilia in the

WBCs of patients with respiratory allergy does not require further blood tests.

3. Current Insights

According to the Hippocratic precept, “in illnesses one should keep two things in mind; to do good or to do no

harm”. The intention of the physician that prescribes a medicine is to cure, taking care to minimize the

manifestation of unwanted adverse reactions. The same intention applies to the administration of AIT that aims to

“correct” the way that the human immune system reacts to innocuous antigens, but is avoided if a concomitant

disease or health condition may be deteriorated.

The use of AIT is a precision-medicine approach for the treatment of respiratory and venom allergy in adults and

children. The patient’s thorough anamnesis should be taken before the start of AIT, since the description of clinical

symptoms and signs may offer clues suggestive of a concomitant disease, which could affect treatment decisions.

For example, the mention of symptoms suggestive of eosinophilic esophagitis discourages the use of SLIT to

airborne allergens, while SCIT is considered safer .

Allergologists should always be alert to any change in patients’ general health condition throughout the AIT

duration. The periodic performance of peak-flow measurement and spirometry is a familiar example of periodical

follow-up practice for AIT-treated patients with asthma. Therefore, during AIT visits, besides asking about their

allergy symptoms, it is also suggested to ask patients about the general condition of their health.

A laboratory workup or a reference to an expert can help to define the diagnosis of suspected diseases. On the

other hand, ordering an extended workup without proper justification can be considered as thriftlessness. The cost

of an extensive evaluation that is not always approved and covered by public or private insurance providers is a

parameter that should be taken under consideration. Proper decision making and considering the impact of each

laboratory test sets the basis of cost-effectiveness. However, not all benefits and costs (transportation, out-of-

pocket expenses and productivity losses) are health related, so it would be wise to approach patients from a

societal perspective as well .

Although as physicians we are not always well trained to make cost-effectiveness decisions, we are at least trained

to the individual assessment of the risk-benefit ratio; we can decide on the risk vs. benefit when ordering a chest X-

ray or further cancer-imaging tests, which expose our patient to radiation .

In the research, it was attempted to approach the dilemma of what makes a test or examination helpful before the

start of AIT, in the hope of triggering subsequent studies. (Figure 1) . It appears that when the history and

physical examination are not conclusive of a safe diagnosis, further investigation is required. In Table 1, an

approach on how to proceed with the preliminary workup for AIT candidates is suggested mainly based on the

guidelines on contraindications that are currently in effect .
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Figure 1. Suggested diagnostic procedure before the start of AIT.

Table 1. Suggestions on how to proceed with workup in candidates for AIT, after having detected the relevant

symptom-developing allergen.

Workup Suggestions

sIgE and total IgE Optional

Molecular sIgE (CRD) Optional (polysensitized patients)

Tryptase VIT; mandatory in moderate-severe sting-induced anaphylaxis

BAT VIT; optional (exceptional cases of negative IgE-tests)
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Workup Suggestions

Complete cell count Mandatory

Glucose, BUN, creatinine, AST, ALT,
albumin, electrolytes Optional

ESR, CRP Optional

HIV detection Highly suggested

Hepatitis B/C serology Optional

ANA Highly suggested, only when physical examination reveals
characteristic signs and symptoms posing probability of ARD

Pregnancy test Highly suggested in atypical last menstrual period and/or irregular
menses

Urinalysis Optional

Stool analysis Optional

Chest X-ray Highly suggested

Cardiology consultation AIT; optional, when cardiologic problems preexist.
VIT; highly suggested in history of sting-induced anaphylactic shock.
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