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Abstract 

Background: Allergies, as prevalent conditions, significantly impact individuals' health and quality of 

life. The criticality of accurate diagnosis cannot be overstated, as it is the cornerstone for effective 

management and treatment, underscoring the gravity of the medical professionals’ work.  

Objectives: This review aims to provide a comprehensive evaluation of laboratory markers used to 

diagnose different types of allergies, including food, respiratory, skin, and drug allergies. 

Methods: The review analyzed and synthesized data from current literature on essential diagnostic tools 

such as skin prick tests, specific IgE blood tests, and component-resolved diagnostics. Studies 

comparing these diagnostic methods' efficacy, specificity, and limitations were discussed.  

Results: Skin prick tests remain widely used for diagnosing immediate-type allergies but may have 

limitations in detecting all allergens. Specific IgE blood tests offer a more detailed assessment of 

allergen-specific responses, although they can be influenced by factors such as patient age and 

coexisting conditions. Component-resolved diagnostics provide enhanced precision by identifying 

specific allergenic components, potentially improving diagnostic accuracy and guiding targeted 

immunotherapy. 

Conclusions: The review underscores the effectiveness of existing diagnostic tools while also 

highlighting their variability depending on the type of allergy and patient characteristics. The future of 

allergy diagnosis lies in the integration of advanced technologies, such as component-resolved 

diagnostics, into clinical practice. This need for further research should instill a sense of urgency and 

emphasize the importance of efforts to enhance patient outcomes and optimize allergy management 

strategies. 
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Introduction 
 

In the context of food allergies, the skin prick test 

(SPT) is commonly used in addition to serum level 

determination. However, it's important to note that 

the SPT method cannot quantify results. On the other 

hand, the serum level determination method allows 

for quantification within a range. Genetic diagnosis 

testing is also feasible, given that most people have 

been sequenced. This allows for fragment coverage, 

data analysis, and the sequencing of multiple targets 

with one experimental design. This section offers a 

summary of the methods utilized to diagnose specific 

conditions (1,2,3). 

Typically, it is crucial to anticipate and verify allergic 

reactions through reliable and objective means in the 

diagnostic procedure. When diagnosing IgE-

mediated allergies in children, it's essential to rule out 

or confirm the specific sensitization that triggers a 

convincing history of allergic reactions to common 

food items such as egg, cow's milk, peanut, tree nut,  

 
* Corresponding author: abdalla.ali2087@yahoo.com.  

 

 

fish, wheat, and soy. Any treatment plan to build 

tolerance to the allergic reaction or desensitize the 

patient will only be successful if the relevant 

allergens are identified (4,5,6). 

In certain instances, it can be quite challenging to 

avoid allergens. In these scenarios, gaining insight 

into the allergic pathway is key for developing 

innovative treatment approaches. This can involve 

comprehension or measurement of precise allergen 

levels, production of immunoglobulins, and exhaled 

or nasal nitric oxide (eNO/nNO) (7,8,9). 

 

Definition and Types of Allergies 

Immune-mediated adverse reactions can be 

categorized as sensitization and allergic disease. 

Sensitization involves the development of allergen-

specific T cells that release Th2 cytokines and induce 

isotype switching in B cells to produce IgE. The IgE 

produced is then bound by high-affinity receptor-

expressing cells such as mast cells and basophils, 
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leading to symptoms when the allergen binds to 

multiple IgE-FcεRI complexes on the effector cells' 

surface, releasing mediators. A sudden and severe 

onset of symptoms indicates a severe allergic 

response, known as anaphylaxis. If no response to the 

same allergen occurs, the individual is considered 

sensitized but not allergic (10,11,12). 

An allergic disease is a condition in which one or 

more immune responses to environmental agents 

(allergens such as foods and pollens) cause 

distressing or harmful symptoms, repeated in 

association with the same allergens in the same host. 

Allergy symptoms may be localized or systemic and 

might appear as allergic rhinitis, allergic asthma, 

atopic dermatitis, contact hypersensitivity, urticaria, 

angioedema, food allergy, and adverse drug reactions 

(7,9,13). 

Importance of Accurate Diagnosis:  

The reduced efficiency of an employee caused by 

illness is more significant when suffering from an 

allergic condition. The mere existence of a respiratory 

illness, atopic dermatitis, or food sensitivity, even if 

not outwardly expressed, imposes certain limitations 

when the worker needs to operate in settings with 

biochemical hazards, such as areas with high levels of 

water, air, and noise pollution, as well as in sectors 

that involve the production of solvents and penicillin, 

and in monitoring the potential for diseases in daycare 

workers. For individuals planning to reside or work 

in the environment of the International Space Station, 

a predisposition to potential allergens could pose an 

increased risk of developing allergic conditions due 

to the changes in the space environment. We have 

considered diseases that are more prevalent in Earth's 

environmental circumstances. A precise 

identification of potential allergic predisposition 

could provide better protection for these individuals, 

whether in their professional or domestic 

environments. The presence of allergies/sensitivities 

to medications or antibiotics (such as sulphonamides 

and trimethylamine) used in preventing infections in 

immunocompromised patients has indicated that at-

risk patients may be considered if they meet stringent 

safety requirements. Infections in 

immunocompromised or transplanted patients may 

also be caused by molds, leading to these 

complications. Awareness of the sensitivity to molds 

for patient treatment in areas affected by natural or 

industrial environmental contamination is vital. 

Inaccurate consumption of certain nutrients or a 

maladjusted diet in the daily life of a patient allergic 

to mold antigens could result in the patient's fatality. 

Understanding the serological and microbiological 

history of recipients and donors involved in kidney 

transplants is crucial in determining compatibility and 

potential adverse co-location (7,9,13). Precise 

identification of the type of allergy is critical in 

treating the disease. Additionally, there are other 

significant implications linked to this information. In 

conjunction with in-home outpatient assessment and 

a patient visit, the allergy diagnosis is the initial step 

toward allergen-specific immunotherapy (SIT). 

Patients with a heightened risk of infection will 

require antibiotic prophylaxis for certain orthopedic 

surgical procedures. Knowing the specific allergens 

that trigger reactions is valuable for delivering more 

targeted treatment. Other important implications 

include preventing further diseases transmitted by 

certain insects, such as Hymenoptera insects, spiders, 

or cockroaches. This information is crucial for certain 

contagious disease vaccines and specific anesthetic 

drugs. In patients with asthma, allergic 

rhinoconjunctivitis, or other IgE-mediated allergic 

diseases, an accurate allergy diagnosis and risk 

assessment is essential for guiding patients toward 

allergen-specific immunotherapy (SIT). This step is 

especially relevant when there is no response or 

insufficient response to drug therapy, adverse drug 

reactions, patient refusal of treatment, and a reduction 

in treatment costs (14,15,16). 

 
Table 1: Comprehensive Classification and Sub-Classification of Allergies, Describing Common Triggers and 

Diagnostic Tests for each Type 
Classification Sub-classification Description Common Triggers Diagnostic Test 

Food Allergy IgE-mediated 
Immediate allergic reactions 

involving IgE antibodies. 

Peanuts, tree nuts, 
shellfish, milk, 

eggs, wheat, soy 

Specific IgE testing, Skin prick 

test, Oral food challenge 

 Non-IgE-mediated 
She delayed allergic reactions that 

did not involve IgE antibodies. 

Gluten (celiac 

disease), specific 
proteins 

Elimination diet, Food challenge 

Respiratory 

Allergy 
Allergic Rhinitis 

Inflammation of the nasal 

passages caused by allergens. 

Pollen, dust mites, 

mold spores, pet 
dander 

Specific IgE testing, Skin prick test 

 Allergic Asthma 

Chronic inflammatory disease of 

the airways triggered by 

allergens. 

Pollen, dust mites, 

mold spores, pet 

dander 

Pulmonary function tests, Specific 
IgE testing 

Skin Allergy 
Atopic Dermatitis 
(Eczema) 

A chronic skin condition 

characterized by itchy, inflamed 

skin. 

Foods, 

environmental 

allergens 

Clinical evaluation, Specific IgE 
testing 

 Contact Dermatitis 
Skin reaction resulting from direct 

contact with allergens. 

Metals (e.g., 
nickel), latex, 

cosmetics, plants 

Patch testing 

Drug Allergy 
Immediate 

Hypersensitivity 

Rapid onset allergic reactions to 
medications involving IgE 

antibodies. 

Penicillin, aspirin, 
NSAIDs, sulfa 

drugs 

Specific IgE testing, Drug 

challenge, Skin prick test 
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Continuous 

Delayed 

Hypersensitivity 

She delayed allergic reactions to 
medications not involving IgE 

antibodies. 

Antibiotics, 

anticonvulsants 
Patch testing, Clinical evaluation 

Insect Allergy Insect Sting Allergy 
Allergic reactions to insect stings 

or bites. 

Bees, wasps, 

hornets, ants 

Specific IgE testing, Skin prick 

test, Intradermal testing 

Contact Allergy 
Allergic Contact 

Dermatitis 

Skin inflammation is caused by 

contact with allergens. 

Poison ivy, latex, 
cosmetics, 

fragrances 

Patch testing 

Anaphylaxis  
Severe, potentially life-
threatening allergic reaction  

affecting multiple body systems. 

Foods, insect 
stings,  

medications, latex 

Serum tryptase levels, Specific IgE 
testing, Clinical evaluation 

 

Gastrointestinal 

Allergy 

Eosinophilic 

Esophagitis 

Chronic immune system disease 

causes inflammation of the 
esophagus. 

Foods (e.g., dairy, 

wheat, soy, eggs, 
nuts) 

Endoscopy with biopsy, Specific 

IgE testing 

Urticaria (Hives) Acute Urticaria 

Sudden onset of red, itchy welts 

on the skin lasting less than six 

weeks. 

Foods, 

medications, 
insect stings, 

stress 

Clinical evaluation, Specific IgE 
testing 

 Chronic Urticaria 

Persistent hives lasting more than 

six weeks, often with an unknown 

trigger. 

Autoimmune 

factors, infections 

Clinical evaluation, Autoantibody 

tests 

 

Common Laboratory Tests: The Unique 

Classification List for individual medical practices 

outlines the immunological determination of 

biomarker properties for various allergic diseases in 

children and adults, indirectly revealing immune 

responses and allergen conditions. This information 

is essential for prophylaxis and management of 

clinical allergic diseases in humans and animals, as 

well as for evaluating environmental conditions and 

predicting allergy rates in specific locations. 

According to the latest findings from the World 

Health Organization, the most common present and 

future diseases include asthma, allergic rhinitis, and 

pollen-related allergies to wormwood, nettle, and the 

Parietaria weed. Additionally, reactions to pollen 

from fungi like Alternaria, Clathosporium, and 

Aspergillus spp. are also of concern (17,18,19,20). 

The primary purpose of the supplementary laboratory 

allergological test is to measure the levels of IgE 

antibodies and Immunoglobulin E (IgE) in the body. 

This test is not qualitative but rather a quantitative 

enzyme test. Values of 0.1 IU/mL indicate a positive 

result, but there are no specific accepted values, as 

they can vary depending on the manufacturer of the 

diagnostic systems and examination methods. If there 

are recommendations from allergology experts, 

interdisciplinary agreement should be reached and 

shared across primary, secondary, and tertiary 

healthcare facilities. Due to the numerous products 

available for determining immune component levels 

and the lack of established currency values, 

recommendations from healthcare management about 

device types and immune component levels are 

complex and long overdue (21,22,23). 

Skin Prick Test: A different form of sensitivity to 

allergens has been identified, known as idiosyncratic 

or pseudoallergic histamine release syndrome. These 

reactions are triggered by certain pharmacologically 

active compounds found in food rather than 

traditional allergens, indicating that some foods may 

elicit varying responses in allergic and pseudoallergic 

individuals. Originally recognized by allergists, 

pseudoallergic histamine release syndrome is now 

associated with a range of clinical conditions. This 

research focuses on cytokines, IgE, and the CD4+ 

Th1/Th2 ratios, to primarily evaluate the profile of 

helper T cells in patients with immediate food 

hypersensitivity and pseudoallergic histamine release 

syndrome. (24,25,26,27). 

The skin prick test (SPT) is a straightforward 

procedure that a specialist should perform. It involves 

applying a commercial extract of the allergen onto the 

patient's skin, ideally on the inner side of the forearm, 

and then using a small plastic device to prick the skin. 

This triggers the release of a small amount of 

histamine as a positive control and, more 

significantly, disrupts the barrier by causing trauma 

to the outermost layer of skin cells and stimulates the 

release of inflammatory mediators. Mast cells gather 

near the surface, residing on or near the vascular bed, 

and involve other subtypes of immune cells. 

Degranulation occurs approximately 30 seconds after 

the skin is pricked and peaks around 15 minutes later, 

depending on the patient's allergic status and test 

quality. Antihistamine medication and reducing 

dermal swelling are crucial for test accuracy, as these 

two factors can affect the response size (28,29,30,31). 

Specific IgE Blood Test  

Initially, tubes containing a base for a specific 

antibody are combined with the patient's blood. If the 

patient's blood prompts the antibody to interact with 

the allergens introduced into the mixture, they are 

identified chemically. However, incorrect results can 

occur due to small quantities of food allergens, metal-

induced tumors, uncommon substances, or 

particularly high concentrations of substances. Once 

certain substances are identified, more dependable 

methods will be incorporated to validate or refute the 
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finding. An increase in overall serum IgE levels can 

indicate allergies, as mast cells produce IgE in 

response to allergens. However, total IgE levels 

cannot anticipate conditions such as asthma, 

anaphylaxis, and other immune system disorders 

despite elevated allergen levels in some individuals. 

Although serum IgE levels may be a valuable 

laboratory-based indicator in food allergy function, 

they often need to be more utilized despite the 

potential benefits of anti-IgE antibody therapy for 

severe throat and peanut allergies (32,33,34). 

Specific IgE is quantified in conjunction with clinical 

data, allergen testing, and consultation. There are 

various methods for measuring specific IgE that are 

faster and simpler than skin testing, but they are also 

more expensive. It is feasible to order specialized 

tests for specific antigens to confirm the diagnosis 

and assess treatment efficacy. The levels of specific 

IgE antibodies are commonly assessed using the 

enzyme-linked immunosorbent assay (ELISA) or the 

radioallergosorbent test (RAST). The RAST system 

utilizes radioactive substances to quantify the amount 

of allergen in the blood, although the susceptible 

chemiluminescent test is gradually replacing it. 

Commercially available IgE antibodies are employed 

in blood tests, where cells release chemicals when 

mixed with various allergens (35,36,37,38). 

"Innovative Technological Advancements for the 

Diagnosis of Allergies" 

It is difficult to know the real prevalence of allergic 

diseases, but it is estimated that nowadays, the 

prevalence can vary from approximately 20 to 30% 

of the population. Diagnosing an allergic disease 

involves obtaining a medical history and performing 

a clinical examination complemented by diagnostic 

testing. The specificity and sensitivity of the tests 

used in the diagnosis may differ significantly, being 

confronted with a high number of false positives. 

Determination of the molecular allergens responsible 

for the symptoms, as well as the patient's specific 

predisposition to develop the allergies, surely 

contributes to the improvement of the diagnostic tests 

and subsequent treatment of each patient suffering 

from an allergic disease (39,40,41). 

Many emerging tests with various index mechanisms 

are being considered for diagnosing allergic diseases. 

This highly innovative field leads to frequent changes 

and many newly developed strategies, thanks to 

updated protocols. Some of these tests include the 

basophil activation test, lymphocyte activation test, 

novel in vitro assays using CD-sens combined with 

the major urine protein, and the Micronucleus test, 

among others developed in recent years. These tests 

can potentially become valuable tools to confirm, 

complement, or even replace traditional methods for 

diagnosing allergic diseases (7,9,42,43). 

Component-Resolved Diagnostics 

Component-resolved diagnostics (CRD) utilizes a 

collection of recognized allergenic molecules from 

key allergenic sources in immunological diagnostics. 

The implementation of CRD tests in clinical settings 

has the potential to enhance standard procedures, 

customize treatment, and diminish the need for 

unnecessary oral food challenges. The reliability and 

precision of specific IgE and CRD tests are 

contingent upon the circumstances in which the test 

is conducted. Across the complete range of allergic 

conditions, from rhinitis to anaphylactic reactions, the 

precision of in vitro allergen-specific tests differs 

(4,44,45). 

Despite the importance of reaching a positive 

diagnosis based on clinical symptoms, exposure 

history, and context, several additional diagnostic 

options are available. In routine clinical allergy, the 

measurement of total IgE and allergen-specific IgE 

through commonly available in vitro assays is often 

conducted as the initial test. This is typically followed 

by the component-resolved diagnostics assay to 

detect allergenic components. Furthermore, 

additional tests such as basophil activation tests 

(flow-cytometry tests), provocative tests, patch tests, 

nose scratch indexes, throat biopsies, and skin 

biopsies may also be utilized (10,37,42,46). 

The different cut points determined in the populations 

studied make it impossible to have a common 

threshold for all populations and to have a result after 

consulting the flow. Furthermore, the BAT should be 

tested well in research and within the public health 

system to identify IgE determinants, such as allergen 

molecules, in such high-alert patients, and it should 

be closely linked with the detailed clinical history in 

determining the threshold of clinical activity. 

Otherwise, in conditions of availability, it is 

undoubtedly the method of choice for diagnosing 

hypersensitivity reactions to drugs, whose diagnosis 

is sufficiently accepted, as only it or a basophil 

activation test with a similar experimental approach, 

based on the patient's cells, detect non-IgE-driven 

mechanisms, such as cross-reactivity with the 

pharmacological compound and linked to 

idiosyncrasies present in active, nonreactive and 

tolerant patients treated with the suspected drugs 

(6,7,9). 

The test evaluates the quantity of basophils in 

circulation with IgE-FcεRI bound to them. This test 

involves using flow cytometry to stimulate these cells 

with an allergen in a test tube and then identify 

specific markers on their surface, such as CD63, 

CD203, or other markers. This examination is 

appropriate for monitoring the responsiveness of 

patients who have undergone allergen-specific 

immunotherapy, particularly in cases of 

immunotherapy with multiple independent allergens 

that have caused severe allergic reactions. Despite the 

inability to conduct allergy skin tests, there are no 

recommendations for the duration of various types of 

immunotherapy, including total or accelerated 

immunotherapy, monotherapy, or combination 

therapy with anti-IgE/anti-IL inhibitors. Although the 

test is being conducted in an increasing number of 

laboratories, qualitative and semiquantitative results 

have not yet been achieved, meaning that patient 

activation values are not correlated with the 

percentage of activated basophils (2,7,17). 
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Challenges and Limitations in Allergy Testing 

The determination of cutoff levels is based on the 

sensitivities and specificities of the test in providing 

accurate diagnoses. However, it is important to note 

that these tests have limitations as they do not provide 

information on the allergen's clinical relevance or 

molecular structure. It should be emphasized that a 

positive IgE result indicates sensitization rather than 

clinical relevance. Additionally, it is worth noting that 

in young children, a low level of IgE is often required 

to trigger airway reactions, as well as for food-

specific IgE and food allergies. Therefore, clinical 

symptoms play a crucial role in allergological 

diagnosis. Furthermore, while an increased presence 

of IgE in the nasal epithelium may stimulate airway 

secretions, it may not be specific to clinical symptoms 

related to seasonal allergens. Moreover, using IgE 

isotype to diagnose local IgE vasomotor allergic 

cerebral edema in the brain cannot determine its 

involvement in developing edema observed in the 

migraine phenotype. Consider the necessity of 

demonstrating the clinical safety of pharmacological 

treatment for potential atopic conditions, including its 

local effects (47,48,49). 

There are three main approaches to allergy testing: 

serum immunoglobulin E (IgE) testing, skin prick 

testing (SPT), and component-resolved diagnosis 

(CRD). These methods assess how the immune 

system responds to proteins and glycoproteins found 

in allergens. Serum IgE testing measures allergen-

specific IgE and is particularly important for patients 

with eczema who cannot undergo SPT and those with 

dermatitis from an unknown allergen. In vitro serum 

tests can be used as primary tests for allergic rhinitis 

and asthma, as they do not require the provocation 

necessary for in vivo tests, resulting in more allergy 

symptom-free days. It is important to note that serum 

IgE levels can increase in individuals without allergic 

symptoms due to the pollen priming effect, 

potentially leading to a false allergy diagnosis. 

Different tests establish varying cut-off levels to 

identify this possibility accurately (33,46,50). 

Cross-Reactivity and False Positives 

The use of combinations of allergens in skin prick 

tests (SPT) and in vitro tests (IgE multiPLEX, 

ImmunoCAP ISAC) poses a significant challenge. 

When pan-pollen or tree pollen groups are included 

in the combination of allergen sources, it often 

interferes with in vitro assays and clinical masking of 

underlying allergen profiles. For instance, patients 

sensitized to grass pollen with pure IgE may not be 

accurately diagnosed if they are only tested with 

timothy and pollen allergens. This leads to 

misinterpretation of lab tests and potentially negligent 

clinical judgment by physicians due to limited 

allergen sensitivity (13,46,51). 

Certain unidentified laboratory markers may be 

present in specific instances. However, the test results 

could be more in vitro and in vivo tests and the clinical 

symptoms of affected patients. Cross-reactivity occur 

when the immune system’s IgE antibodies recognize 

and bind to secondary allergens that share high 

structural or amino acid sequence homology with the 

primary sensitizing allergen. For example, patients 

sensitized to grass pollen (such as timothy grass) may 

have elevated specific IgE to timothy pollen. Cross-

reactivity among grass pollen allergens from various 

sources within the "pan-allergen" group often leads to 

false positive test results that do not reflect true 

sensitization (52,53,54,55). 

Cost and Accessibility Issues 

When discussing expenses and availability, it is 

essential to consider the financial cost of laboratory 

procedures and the time and effort required for an 

appointment with a specialist. In the former Soviet 

Union, appointments can take anywhere from a few 

days to three weeks; in some other countries, it can 

take a year or longer. For many patients, pollen 

allergies occur during specific times of the year, and 

the need to see a doctor during these flare-ups can 

make the consultation cost the most significant 

expense. Private medical consultations with allergists 

are often unaffordable for patients, and the 

availability of necessary testing is limited due to a 

lack of appropriate equipment in some laboratories. 

Unfortunately, diagnosing allergies can be expensive 

for many patients and those who pay for these 

services, regardless of the number of antibodies 

tested. In most countries, healthcare systems do not 

cover the cost of all diagnostic tests for every patient, 

and the expenses increase depending on the type and 

complexity of the test. Rarely are all markers for a 

specific clinical case used in the same patient 

(3,7,9,41). 

In certain nations, Western blot and EliA Tests are not 

utilized. Meanwhile, Russian scientists frequently 

need to request the most informative and commonly 

used tests (ImmunoCAP, CDR-FEIA) for their 

patients from other countries, which restricts the 

number of patients in their studies. Furthermore, 

limitations are imposed based on the laboratory's 

profile or the personnel's qualifications. ISO 9001 

regulations are only feasible for laboratories with 

high-quality technology, reagents, and responsible 

staff. Insurance companies often cover the expenses 

of additional tests for individuals deemed at risk. 

Diagnosis is determined by identifying a specific 

allergen using the patient's serum, and an allergic 

nature is always confirmed through a skin test. These 

two tasks are crucial in clinical practice for a specific 

allergen extract. The advantages of serum 

components over 48 extracts and their cost benefits 

have yet to be established (32,33,46,56,57,58). 

The total IgE level is measured alongside specific 

allergens in a water-based, allele-specific extract. 

This extract contains allergens from plants and 

animals that can cause various allergic reactions. It 

includes allergens from common receptor proteins 

like dust, dairy, cow's milk, oats, corn, wheat, barley, 

turtles, chickens, dogs, and cats. The extract also 

covers important plant species and includes 40 fungi 

allergens. When specific allergies and total IgE are 

analyzed, a single test is used, given that the total IgE 

level remains under 50 units as the first step in 

determining high-quality results. In the diagnosis of 

different types of allergies, and with clear clinical 
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symptoms and seasonal ingestion, an atopic status can 

be identified. The total cost of diagnostics will be 

significantly lower when the absolute value of the 

total IgE is determined for each allergen, compared to 

using specific allergens, with a decrease of 160% or 

more (32,33,46,56,57,58). 

Regarding cost and accessibility, allergen-specific 

IgE testing is relatively expensive; however, it is 

widely performed in developed countries due to its 

standardization, automation, and direct relevance to 

IgE-mediated (Type I) hypersensitivity reactions. In 

contrast, cellular immune assays are generally more 

complex, expensive, and less accessible in routine 

clinical practice. Standard diagnostic methods, such 

as skin prick testing, may offer high sensitivity and 

are often used as first-line investigations depending 

on the clinical context. Furthermore, the cost of 

allergy diagnostics can be optimized through the use 

of standardized commercial kits and targeted testing 

strategies (10,46,59,60). 

Future Directions in Allergy Diagnosis 
Despite the promising findings regarding using 

carefully selected allergen components for 

diagnosing and managing allergic diseases, more 

evidence-based data is still needed. Interpreting 

allergen component-based IgE testing within the full 

clinical context of a patient's allergic disease may 

improve the prescription of specific allergen 

immunotherapy over the whole extract. These 

components can help predict the risk of severe 

allergic reactions and sensitization, identify cross-

reactive allergens, and assist in effectively avoiding 

problematic foods. Employing personalized 

treatment strategies based on a patient's profile of 

aeroallergens and food components adds value by 

increasing treatment efficacy and reducing 

unnecessary therapeutic interventions (15,61,62,63). 

Today, already in routine practice, the molecular 

component-resolved IgE diagnosis or microarray 

technologies, capable of testing at the same time a 

large number of molecular allergens, make it possible 

to determine the sensitivity profile of the patient with 

greater precision. These methods are not only 

indicated in polysensitized patients but also in cases 

of localized symptoms, in selecting food that is safe 

for a patient, in preventing and evaluating the 

immunotherapy development, in children with 

wheezing symptoms, in patients who had an 

anaphylactic episode, and in drug and Hymenoptera 

stings allergy, since they help the avoidance measures 

and subsequent treatment (64,65,66). 

 

Conclusion 

There is significant activity in the search for reliable 

assays that can determine the trigger type and its 

control. Recent publications have shown promising 

techniques integrating both in vitro and in vivo tests. 

In this context, transcriptomic data is critical in 

diagnosing allergies and assessing the effects of anti-

IgE treatment, tolerance induction, and reactivity to 

the same food in cases of pollen-food syndromes. 

Furthermore, tests based on the IgE response to 

allergen components have improved patient 

diagnoses. However, the limited number of patients 

in these studies suggests the need for more extensive 

clinical trials. While no published markers can 

determine the route of tolerance induction on their 

own, there are new and more effective protocols for 

testing and understanding these mechanisms. In 

addition to cell-based methodologies such as 

basophils, mastocytes, and microarray data, technical 

facilitators can change how an old method, like the 

skin test or RASTs, is used.  

 

Conflict of Insert: None 

 

Funding: No specific grant from a public, private, or 

non-profit funding organization was obtained for this 

study. 

 

Authors' contributions: 

Study conception & design: (Abdalla E. Ali & Alneil 

M. Hamza). Literature search: (Alneil M. Hamza). 

Data acquisition: (Baraa A. Eltoum). Data analysis & 

interpretation: (Alneil M. Hamza). Manuscript 

preparation: (Baraa A. Eltoum). Manuscript editing & 

review: (Abdalla E. Ali & Alneil M. Hamza). 

 

References: 

1. Oriel RC, Sicherer SH. Skin prick testing for foods. 

In: Chang C, editor. Allergic and Immunologic 

Diseases. Amsterdam, Netherlands: Elsevier;2022. 

p.303-321. https://doi.org/10.1016/B978-0-323-

95061-9.00010-2. 
2. Traiyan S, Manuyakorn W, Kanchongkittiphon W, 

et al. Skin prick test versus phadiatop as a tool for 

diagnosis of allergic rhinitis in children. American 

Journal of Rhinology & Allergy. 2021 Jan;35(1):98-

106. https://doi.org/10.1177/1945892420938300. 

3. Anggraeni S, Umborowati MA, Endaryanto A, et 

al. The Accuracy of Indonesian New Local Skin Prick 

Test (SPT) Allergen Extracts as Diagnostic Tool of 

IgE-mediated Atopic Dermatitis. IJFMT. 2021 Jul 

1;15(3):4278-85. 

https://doi.org/10.37506/ijfmt.v15i3.15965. 

4. Callery EL, Keymer C, Barnes NA, et al. 

Component-resolved diagnostics in the clinical and 

laboratory investigation of allergy. Annals of Clinical 

Biochemistry. 2020 Jan;57(1):26-35. 

https://doi.org/10.1177/0004563219877434. 

5. Barni S, Liccioli G, Sarti L, et al. Immunoglobulin 

E (IgE)-mediated food allergy in children: 

epidemiology, pathogenesis, diagnosis, prevention, 

and management. Medicina. 2020 Mar 4;56(3):111.  

https://doi.org/10.3390/medicina56030111. 

6. Calvani M, Anania C, Cuomo B, et al. Non-IgE-or 

mixed IgE/non-IgE-mediated gastrointestinal food 

allergies in the first years of life: Old and new tools 

for diagnosis. Nutrients. 2021 Jan 14;13(1):226. 

https://doi.org/10.3390/nu13010226. 

7. Breiteneder H, Peng YQ, Agache I, et al. 

Biomarkers for diagnosis and prediction of therapy 

responses in allergic diseases and asthma. Allergy. 

2020 Dec;75(12):3039-68. 

https://doi.org/10.1111/all.14582. 

https://doi.org/10.1016/B978-0-323-95061-9.00010-2
https://doi.org/10.1016/B978-0-323-95061-9.00010-2
https://doi.org/10.1177/1945892420938300
https://doi.org/10.37506/ijfmt.v15i3.15965
https://doi.org/10.1177/0004563219877434
https://doi.org/10.3390/medicina56030111
https://doi.org/10.3390/nu13010226
https://doi.org/10.1111/all.14582


Laboratory Markers Used for the Diagnoses of Food, Respiratory, Skin, and Drug Allergies           Abdalla E. Ali et al 

 

J Fac Med Baghdad                                                       77                                                          Vol.68. No.1 2026 

8. Caraballo L, Valenta R, Acevedo N, et al. Are the 

terms major and minor allergens useful for precision 

allergology? Frontiers in immunology. 2021 Mar 8; 

12:651500. 

https://doi.org/10.3389/fimmu.2021.651500. 

9. Ogulur I, Pat Y, Ardicli O, et al. Advances and 

highlights in biomarkers of allergic diseases. Allergy. 

2021 Dec;76(12):3659-86. 

https://doi.org/10.1111/all.15089. 

10. Shamji MH, Valenta R, Jardetzky T, et al. The role 

of allergen‐specific IgE, IgG, and IgA in allergic 

disease. Allergy. 2021 Dec;76(12):3627-41. 

https://doi.org/10.1111/all.14908. 

11. Satitsuksanoa P, Daanje M, Akdis M, et al. 

Biology and dynamics of B cells in the context of 

IgE ‐ mediated food allergy. Allergy. 2021 

Jun;76(6):1707-17.  

https://doi.org/10.1111/all.14684. 

12. Chen Q, Xie M, Liu H, et al. Developing allergen-

specific IgE in a food-allergy model requires 

precisely timed B cell stimulation and is inhibited by 

Fgl2. Cell Rep. 2022 Jun 28;39(13):110990 

https://doi.org/10.1016/j.celrep.2022.110990. 

13. Foong RX, Santos AF. Biomarkers of diagnosis 

and resolution of food allergy. Pediatr Allergy 

Immunol. 2021 Feb;32(2):223-233. 

https://doi.org/10.1111/pai.13389. 

14. Schoos AM, Bullens D, Chawes BL, et al. 

Immunological outcomes of allergen-specific 

immunotherapy in food allergy. Frontiers in 

Immunology. 2020 Nov 3; 11:568598. 

https://doi.org/10.3389/fimmu.2020.568598. 

15. Zissler UM, Schmidt-Weber CB.  Predict the 

success of allergen-specific immunotherapy. Front 

Immunol. 2020 Aug 25;11:1826. 

https://doi.org/10.3389/fimmu.2020.01826. 

16. Knyziak-Mędrzycka I, Majsiak E, Cukrowska B. 

Allergic March in Children: The Significance of 

Precision Allergy Molecular Diagnosis (PAMD@) in 

Predicting Atopy Development and Planning 

Allergen-Specific Immunotherapy. Nutrients. 2023 

Feb 15;15(4):978. 

https://doi.org/10.3390/nu15040978. 

17. Zhao X, Zhang L, Wang J, et al. Identification of 

key biomarkers and immune infiltration in systemic 

lupus erythematosus by integrated bioinformatics 

analysis. Journal of Translational Medicine. 2021 

Dec;19:1-17. 

https://doi.org/10.1186/s12967-020-02698-x. 

18. Ahmad A, Imran M, Ahsan H. Biomarkers as 

Biomedical Bioindicators: Approaches and 

Techniques for the Detection, Analysis, and 

Validation of Novel Biomarkers of Diseases. 

Pharmaceutics. 2023 May 31;15(6):1630. 

https://doi.org/10.3390/pharmaceutics15061630. 

19. Fortino V, Wisgrill L, Werner P, et al. Machine-

learning-driven biomarker discovery for the 

discrimination between allergic and irritant contact 

dermatitis. Proceedings of the National Academy of 

Sciences. 2020 Dec 29;117(52):33474-85. 

https://doi.org/10.1073/pnas.2009192117. 

20. Tong DL, Kempsell KE, Szakmany T, et al. 

Development of a bioinformatics framework for 

identification and validation of genomic biomarkers 

and key immunopathology processes and controllers 

in infectious and non-infectious severe inflammatory 

response syndrome. Frontiers in Immunology. 2020 

Mar 31; 11:380. 

https://doi.org/10.3389/fimmu.2020.00380. 

21. Woo SD, Yang EM, Jang J, et al. Serum-free 

immunoglobulin E: a useful biomarker of atopy and 

type 2 asthma in adults with asthma. Annals of 

Allergy, Asthma & Immunology. 2021 Jul 

1;127(1):109-15. 

https://doi.org/10.1016/j.anai.2021.03.023. 

22. Crespo-Lessmann A, Curto E, Mateus E, et al. 

Total and specific immunoglobulin E in induced 

sputum in allergic and non-allergic asthma. PloS one. 

2020 Jan 29;15(1):e0228045. 

https://doi.org/10.1371/journal.pone.0228045. 

23. Kasumagic-Halilovic E. Total Serum 

Immunoglobulin E Levels in Patients with Psoriasis. 

Mater Sociomed. 2020 Jun;32(2):105-107. 

https://doi.org/10.5455/msm.2020.32.105-107. 

24. Zhao Y, Zhang X, Jin H, et al. Histamine 

Intolerance-A Kind of Pseudoallergic Reaction. 

Biomolecules. 2022 Mar 15;12(3):454. 

https://doi.org/10.3390/biom12030454. 

25. Babina M. The pseudo-allergic/neurogenic route 

of mast cell activation via MRGPRX2: Discovery, 

functional programs, regulation, relevance to 

disease, and relation with allergic stimulation. Itch. 

2020 Apr 1;5(2): e32. 

https://doi.org/10.1097/itx.0000000000000032. 

26. Uranga JA, Martínez V, Abalo R. Mast Cell 

Regulation and Irritable Bowel Syndrome: Effects of 

Food Components with Potential Nutraceutical Use. 

Molecules. 2020 Sep 20;25(18):4314. 

https://doi.org/10.3390/molecules25184314. 

27. Azizah Z, Puspitasari I, Sahid MN. Drug-induced 

pseudoallergy reaction through mas-related G-

protein-coupled receptor X2: A narrative review. The 

Thai Journal of Pharmaceutical Sciences. 2023 

Mar;47(3):8. https://doi.org/10.56808/3027-

7922.2834. 

28. Goodman RE, Chapman MD, Slater JE. The 

allergen: sources, extracts, and molecules for 

diagnosis of allergic disease. The Journal of Allergy 

and Clinical Immunology: In Practice. 2020 Sep 

1;8(8):2506-14. 

https://doi.org/10.1016/j.jaip.2020.06.043. 

29. Terlouw S, van Boven FE, Borsboom-van 

Zonneveld M, et al. Homemade Food Allergen 

Extracts for Use in Skin Prick Tests in the Diagnosis 

of IgE-Mediated Food Allergy: A Good Alternative in 

the Absence of Commercially Available Extracts?. 

Nutrients. 2022 Jan 21;14(3):475. 

https://doi.org/10.3390/nu14030475. 

30. Mahler V. Prick and Intracutaneous Testing and 

IgE Testing. In: John S, Johansen J, Rustemeyer T, 

Elsner P, Maibach H, editors. Kanerva's 

Occupational Dermatology. Cham: Springer 

International Publishing; 2022. p. 943-960 

https://doi.org/10.1007/978-3-319-68617-2_84. 

https://doi.org/10.3389/fimmu.2021.651500
https://doi.org/10.1111/all.15089
https://doi.org/10.1111/all.14908
https://doi.org/10.1111/all.14684
https://doi.org/10.1016/j.celrep.2022.110990
https://doi.org/10.1111/pai.13389
https://doi.org/10.3389/fimmu.2020.568598
https://doi.org/10.3389/fimmu.2020.01826
https://doi.org/10.3390/nu15040978
https://doi.org/10.1186/s12967-020-02698-x
https://doi.org/10.3390/pharmaceutics15061630
https://doi.org/10.1073/pnas.2009192117
https://doi.org/10.3389/fimmu.2020.00380
https://doi.org/10.1016/j.anai.2021.03.023
https://doi.org/10.1371/journal.pone.0228045
https://doi.org/10.5455/msm.2020.32.105-107
https://doi.org/10.3390/biom12030454
https://doi.org/10.1097/itx.0000000000000032
https://doi.org/10.3390/molecules25184314
https://doi.org/10.56808/3027-7922.2834
https://doi.org/10.56808/3027-7922.2834
https://doi.org/10.1016/j.jaip.2020.06.043
https://doi.org/10.3390/nu14030475
https://doi.org/10.1007/978-3-319-68617-2_84


Laboratory Markers Used for the Diagnoses of Food, Respiratory, Skin, and Drug Allergies           Abdalla E. Ali et al 

 

J Fac Med Baghdad                                                       78                                                          Vol.68. No.1 2026 

31. Elizur A, Goldberg MR. Pro: Skin prick testing 

with fresh foods. Ann Allergy Asthma Immunol. 2020 

May;124(5):441-442. 

https://doi.org/10.1016/j.anai.2019.11.032. 

32. Qiu C, Zhong L, Huang C, et al. Cell-bound IgE 

and plasma IgE as a combined clinical diagnostic 

indicator for allergic patients. Scientific Reports. 

2020 Mar 13;10(1):4700. 

https://doi.org/10.1038/s41598-020-61455-8. 

33. Hu Y, Liu S, Liu P, et al. Clinical relevance of 

eosinophils, basophils, serum total IgE level, 

allergen‐specific IgE, and clinical features in atopic 

dermatitis. Journal of Clinical Laboratory Analysis. 

2020 Jun;34(6):e23214. 

https://doi.org/10.1002/jcla.23214. 

34. Stokes J, Casale TB. The relationship between IgE 

and allergic disease. Uptodate. Available online: 

https://www.uptodate.com/contents/the-relationship-

between-ige-and-allergic-disease.2022. 

35. Liu Y, Li Y, Ma X, et al. Comparative analysis of 

serum total IgE levels and specific IgE levels in 

children aged 6 to 9 years with tic disorder and 

normal children. BMC Pediatr. 2023 Aug 

14;23(1):399. https://doi.org/10.1186/s12887-023-

04233-5. 

36. Chapman MD. Analytical methods: 

immunoassays. In: Burge HA, editor. Bioaerosols 

eBook. Boca Raton: CRC Press;2020. p.235-248.  

https://doi.org/10.1201/9781003070078-11. 

37. Akar-Ghibril N, Chang C. In vitro methods to 

assess allergy. Allergic and Immunologic Diseases. 

2022: 323-344 

https://doi.org/10.1016/B978-0-323-95061-9.00011-

4. 

38. Veloso-Teles R, Cerejeira R, Rodrigues D, et al. 

Food-specific IgE and IgG antibodies in patients with 

chronic rhinosinusitis with nasal polyps: a case-

control study. Ear, Nose & Throat Journal. 2021 

Mar;100(3):177-84.  

https://doi.org/10.1177/0145561319867668. 

39. Dierick BJ, van der Molen T, Flokstra-de Blok 

BM, et al. Burden and socioeconomics of asthma, 

allergic rhinitis, atopic dermatitis, and food allergy. 

Expert review of pharmacoeconomics & outcomes 

research. 2020 Sep 2;20(5):437-53. 

https://doi.org/10.1080/14737167.2020.1819793. 

40. Warren CM, Jiang J, Gupta RS. Epidemiology 

and Burden of Food Allergy. Curr Allergy Asthma 

Rep. 2020 Feb 14;20(2):6. 

https://doi.org/10.1007/s11882-020-0898-7. 

41. Ha J, Lee SW, Yon DK. Ten-year trends and 

prevalence of asthma, allergic rhinitis, and atopic 

dermatitis among the Korean population, 2008-2017. 

Clin Exp Pediatr. 2020 Jul;63(7):278-283. 

https://doi.org/10.3345/cep.2019.01291. 

42. Ansotegui IJ, Melioli G, Canonica GW, et al. IgE 

allergy diagnostics and other relevant tests in allergy, 

a World Allergy Organization position paper. World 

Allergy Organization Journal. 2020 Feb 

1;13(2):100080. 

https://doi.org/10.1016/j.waojou.2019.100080. 

43. Zhang Y, Lan F, Zhang L. Advances and 

highlights in allergic rhinitis. Allergy. 2021 

Nov;76(11):3383-3389. 

https://doi.org/10.1111/all.15044. 

44. Panaitescu C, Haidar L, Buzan MR, et al. 

Precision medicine in the allergy clinic: the 

application of component resolved diagnosis. Expert 

Review of Clinical Immunology. 2022 Feb 

1;18(2):145-62. 

https://doi.org/10.1080/1744666X.2022.2034501. 

45. Sookrung N, Tungtrongchitr A, Chaicumpa W. 

Cockroaches: Allergens, component-resolved 

diagnosis (CRD) and component-resolved 

immunotherapy. Current Protein and Peptide 

Science. 2020 Feb 1;21(2):124-41. 

https://doi.org/10.2174/13892037206661907311440

43. 

46. Hamilton RG, Hemmer W, Nopp A, et al. 

Advances in IgE testing for diagnosis of allergic 

disease. The Journal of Allergy and Clinical 

Immunology: In Practice. 2020 Sep 1;8(8):2495-504. 

https://doi.org/10.1016/j.jaip.2020.07.021. 

47. Giannitsis E, Mueller-Hennessen M, Zeller T, 

Schuebler A, et al. Gender-specific reference values 

for high-sensitivity cardiac troponin T and I in well-

phenotyped healthy individuals and validity of high-

sensitivity assay designation. Clinical Biochemistry. 

2020 Apr 1;78:18-24. 

https://doi.org/10.1016/j.clinbiochem.2019.11.013. 

48. Albert C, Zapf A, Haase M, et al. Neutrophil 

gelatinase-associated lipocalin measured on clinical 

laboratory platforms for the prediction of acute 

kidney injury and the associated need for dialysis 

therapy: a systematic review and meta-analysis. 

American Journal of Kidney Diseases. 2020 Dec 

1;76(6):826-41. 

https://doi.org/10.1053/j.ajkd.2020.05.015. 

49. Peng J, Qi D, Yuan G, et al. Diagnostic value of 

peripheral hematologic markers for coronavirus 

disease 2019 (COVID‐19): a multicenter, cross‐

sectional study. Journal of clinical laboratory 

analysis. 2020 Oct;34(10): e23475. 

https://doi.org/10.1002/jcla.23475. 

50. Di Tommaso M, Luciani A, Crisi PE, et al. 

Detection of serum allergen-specific IgE in atopic 

dogs tested in northern Italy: Preliminary study. 

Animals. 2021 Feb 1;11(2):358. 

https://doi.org/10.3390/ani11020358. 

51. Foong RX, Dantzer JA, Wood RA, et al. 

Improving diagnostic accuracy in food allergy. The 

Journal of Allergy and Clinical Immunology: In 

Practice. 2021 Jan 1;9(1):71-80. 

https://doi.org/10.1016/j.jaip.2020.09.037. 

52. Koch L, Laipold K, Arzt‐Gradwohl L, et al. 

Molecular allergy diagnosis is sensitive and avoids 

misdiagnosis in patients sensitized to seasonal 

allergens. Clinical and Translational Allergy. 2023 

Mar;13(3):e12231. 

https://doi.org/10.1002/clt2.12231. 

53. Grobman L, Kitsen J, Mortazavi D, et al. 

Correlation of skin prick testing to environmental 

allergens. Annals of Allergy, Asthma & Immunology. 

https://doi.org/10.1016/j.anai.2019.11.032
https://doi.org/10.1038/s41598-020-61455-8
https://doi.org/10.1002/jcla.23214
https://www.uptodate.com/contents/the-relationship-between-ige-and-allergic-disease.2022
https://www.uptodate.com/contents/the-relationship-between-ige-and-allergic-disease.2022
https://doi.org/10.1186/s12887-023-04233-5
https://doi.org/10.1186/s12887-023-04233-5
https://doi.org/10.1201/9781003070078-11
https://doi.org/10.1016/B978-0-323-95061-9.00011-4
https://doi.org/10.1016/B978-0-323-95061-9.00011-4
https://doi.org/10.1177/0145561319867668
https://doi.org/10.1080/14737167.2020.1819793
https://doi.org/10.1007/s11882-020-0898-7
https://doi.org/10.3345/cep.2019.01291
https://doi.org/10.1016/j.waojou.2019.100080
https://doi.org/10.1111/all.15044
https://doi.org/10.1080/1744666X.2022.2034501
https://doi.org/10.2174/1389203720666190731144043
https://doi.org/10.2174/1389203720666190731144043
https://doi.org/10.1016/j.jaip.2020.07.021
https://doi.org/10.1016/j.clinbiochem.2019.11.013
https://doi.org/10.1053/j.ajkd.2020.05.015
https://doi.org/10.1002/jcla.23475
https://doi.org/10.3390/ani11020358
https://doi.org/10.1016/j.jaip.2020.09.037
https://doi.org/10.1002/clt2.12231


Laboratory Markers Used for the Diagnoses of Food, Respiratory, Skin, and Drug Allergies           Abdalla E. Ali et al 

 

J Fac Med Baghdad                                                       79                                                          Vol.68. No.1 2026 

2021 Apr 1;126(4):378-84. 

https://doi.org/10.1016/j.anai.2020.10.010. 

54. Harding BC, Kinealy BP, Franzese CB. Cross-

reactivity in Skin Prick Test Results of Members 

Within Pooideae Subfamily. OTO Open. 2021 Jan 

13;5(1):2473974X20986569.  

https://doi.org/10.1177/2473974X20986569. 

55. Piasecka-Kwiatkowska D, Blacharska K, 

Springer E. Allergenic Potential of Common Hops 

(Humulus lupulus L.) in the Context of Cross-

Reactions with Pollen Allergens. Nutrients. 2024; 

16(21):3626.  

https://doi.org/10.3390/nu16213626. 

56. Diem L, Neuherz B, Rohrhofer J, et al. Real‐life 

evaluation of molecular multiplex IgE test methods in 

the diagnosis of pollen associated food allergy. 

Allergy. 2022 Oct;77(10):3028-40. 

https://doi.org/10.1111/all.15329. 

57. Hemmings O, Niazi U, Kwok M, et al. Combining 

allergen components improves the accuracy of 

peanut allergy diagnosis. The Journal of Allergy and 

Clinical Immunology: In Practice. 2022 Jan 

1;10(1):189-99. 

https://doi.org/10.1016/j.jaip.2021.08.029. 

58. Thorpe M, Movérare R, Fischer C, et al. History 

and utility of specific IgE cutoff levels: What is the 

relevance of allergy diagnosis? JACI: In Practice. 

2023 Oct 1;11(10):3021-9. 

https://doi.org/10.1016/j.jaip.2023.05.022. 

59. Goyard S, Balbino B, Chinthrajah RS, et al. A 

highly sensitive bioluminescent method for 

measuring allergen ‐ specific IgE in microliter 

samples. Allergy. 2020 Nov;75(11):2952-6. 

https://doi.org/10.1111/all.14365. 

60. Karsonova A, Riabova K, Villazala‐Merino S, et 

al. Highly sensitive ELISA‐based assay for 

quantification of allergen‐specific IgE antibody 

levels. Allergy. 2020 Oct;75(10):2668. 

https://doi.org/10.1111/all.14325. 

61. Kucuksezer UC, Ozdemir C, Cevhertas L, et al. 

Mechanisms of allergen-specific immunotherapy and 

allergen tolerance. Allergology International. 

2020;69(4):549-60. 

https://doi.org/10.1016/j.alit.2020.08.002. 

62. Dorofeeva Y, Shilovskiy I, Tulaeva I, et al. Past, 

present, and future of allergen immunotherapy 

vaccines. Allergy. 2021 Jan;76(1):131-49.  

https://doi.org/10.1111/all.14300. 

63. Alvaro‐Lozano M, Akdis CA, Akdis M, et al. 

Allergen immunotherapy in children user's guide. 

Pediatric allergy and immunology. 2020 May; 31:1-

01. https://doi.org/10.1111/pai.13189. 

64. Keshavarz B, Platts-Mills TA, Wilson JM. The use 

of microarray and other multiplex technologies in the 

diagnosis of allergy. Annals of Allergy, Asthma & 

Immunology. 2021 Jul 1;127(1):10-8.  

https://doi.org/10.1016/j.anai.2021.01.003. 

65. Huang HJ, Campana R, Akinfenwa O, et al. 

Microarray-based allergy diagnosis: quo vadis?. 

Frontiers in immunology. 2021 Feb 12;11:594978. 

https://doi.org/10.3389/fimmu.2020.594978. 

66. Smiljkovic D, Kiss R, Lupinek C, et al. 

Microarray-based detection of allergen-reactive IgE 

in patients with mastocytosis. The Journal of Allergy 

and Clinical Immunology: In Practice. 2020 Sep 

1;8(8):2761-8. 

https://doi.org/10.1016/j.jaip.2020.04.030. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

How to Cite this Articl? 

Ali AE, Hamza AM. Laboratory Markers Used 

for the Diagnoses of Food, Respiratory, Skin, and 

Drug Allergies. J Fac Med Baghdad. 2026;  
Available from:  
https://iqjmc.uobaghdad.edu.iq/index.php/19JFa

cMedBaghdad36/article/view/2411 

 

https://doi.org/10.1016/j.anai.2020.10.010
https://doi.org/10.1177/2473974X20986569
https://doi.org/10.1111/all.15329
https://doi.org/10.1016/j.jaip.2021.08.029
https://doi.org/10.1016/j.jaip.2023.05.022
https://doi.org/10.1111/all.14365
https://doi.org/10.1111/all.14325
https://doi.org/10.1016/j.alit.2020.08.002
https://doi.org/10.1111/all.14300
https://doi.org/10.1111/pai.13189
https://doi.org/10.1016/j.anai.2021.01.003
https://doi.org/10.3389/fimmu.2020.594978
https://doi.org/10.1016/j.jaip.2020.04.030
https://iqjmc.uobaghdad.edu.iq/index.php/19JFacMedBaghdad36/article/view/2411
https://iqjmc.uobaghdad.edu.iq/index.php/19JFacMedBaghdad36/article/view/2411

