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Introduction: Canine atopic dermatitis (CAD) is an important cause of quality of life in dogs and their owners. There are different diagnostic tools to evaluate sensitization to allergens in CAD; however, there is little information to evaluate the clinical usefulness of these tests.

Methods: A systematic review aiming to assess the accuracy of allergen sensitization tests in CAD patients was performed. The search was planned, executed, and reported following PRISMA standards. The OVID®/MEDLINE, PubMed®, SciELO, and Redalyc databases were searched to find relevant studies comprising “diagnostic method” (OR test OR diagnosis OR method OR diagnostic OR paraclinic=) AND (atopic = OR hypersensitivity* OR allergen* OR “allergic reaction*” OR atopy) AND (dermatitis OR eczema OR scratching OR prurit = OR erythema OR rash OR edema) AND (canine OR dog* OR bitch* OR pupp*) search. Defined relevant articles were systematized, and content was analyzed via Atlas TI Scientific Software Development Software.

Results: The groups of diagnostic tests included the intradermal test (IDT), serologic-specific allergen test (SAT), skin prick test (SPT), and patch test. Combining the results from all the search engines and deduplicate elimination, yielded 928 eligible citations published between 1963 and 2024, and the 72 articles that met the eligibility criteria were included in the qualitative synthesis evaluating SAT (n = 36), IDT (n = 37), SPT (n = 2), and patch tests (n = 1) reporting the use of 136 different allergens. Favrot’s clinical criteria were applied in 41.6% of the studies (30/72), with no previous consensus on the case definition for CAD.

Discussion: The results of the review indicate that there is little information available to establish the diagnostic performance of the tests, which makes it difficult to make a recommendation regarding their use. In this systematic review they identified gaps in current knowledge that suggest the need for future research to standardize allergenic extracts, define cutoff points in serological tests, and consider environmental, geographic, and demographic variables. These findings provide a solid basis for improving the diagnosis and management of CAD and guiding future research in this field. Further studies are needed to adequately establish the diagnostic performance of the tests and their actual clinical usefulness.
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Introduction

The skin, the largest and most visible body organ, is a significant concern in veterinary consultation. Dermatopathies account for nearly 30% of general consultations in dogs (1). These conditions are often frustrating for both veterinarians and pet owners, as they impact an animal’s quality of life and appearance, which are particularly important to pet owners (2). Pruritus is the primary reason for dermatological consultations in dogs, with allergic conditions such as flea allergy dermatitis, food hypersensitivity, and atopic dermatitis being the most prevalent underlying causes (1). Pruritus (3) and several behavioral problems (4) account for the most critical findings affecting the quality of life of canine atopic dermatitis (CAD) patients.

Atopic dermatitis is a common condition in both humans (called AD) (5) and dogs (called CAD) (6, 7), with an estimated prevalence of 10–15% and a high tendency for relapse (8). This disease is defined as a complex, multifactorial inflammatory syndrome in which the skin is the primary exposure route. While similar and divergent pathophysiological mechanisms have been identified in humans and canines, dogs are frequently used as experimental models for studying human AD (9).

The primary underlying cause of AD appears to be a type-1 hypersensitivity reaction driven by mechanisms mediated by IgE. This mechanism is observed in humans (5) and 40–90% of canine cases (7, 10). Inflammation is triggered by normally innocuous environmental proteins and antigens, commonly called allergens (6, 8). An allergen triggers an exaggerated inflammatory response in susceptible individuals. This response leads to the production of IgE antibodies and the release of proinflammatory mediators, resulting in allergic symptoms such as itching, hives, and respiratory difficulties. Allergens are classified on the basis of similarities in their molecular structure and allergenic potential (11).

Reactivity to common epitopes grouped in allergen mixtures used in dermabrasion test extracts has been proposed. However, variations in the concentrations of individual allergens and their fractions in most allergen identification tests raise concerns about the reliability of these mixtures for diagnostic purposes and for the formulation of allergen-specific immunotherapies (12, 13). Co-sensitization can occur when an individual is sensitized to multiple allergens simultaneously, usually through cross-reactivity. This phenomenon arises when the immune system recognizes similar protein structures in related or unrelated allergens, provoking an inflammatory response.

The diagnosis of CAD is predominantly based on the widely recognized Favrot’s clinical criteria (14). These consist of two set of findings: Set 1: (i) Affected ear pinnae. (ii) Affected front feet. (iii) Age at onset <3 years. (iv) Chronic or recurrent infections (Mainly related to Malassezia yeast, and Staphylococcus pseudintermedius). (v) Corticosteroid-responsive pruritus. (vi) Mostly indoor. (vii) Non-affected dorso-lumbar area. And (viii) Non-affected ear margins. Set 2: (i) Affected front feet. (ii) Affected ear pinnae. (iii) Age at onset <3 years. (iv) Mostly indoor. (v) Non-affected dorso-lumbar area. (vi) Non-affected ear margins. And (vii) Pruritus sine material at onset (14).

This diagnostic approach requires meeting at least 5 out of 8 specified criteria (2), providing a sensitivity of 85% and a specificity of approximately 80% for identifying the syndrome. Notably, no significant predisposition has been reported regarding breed, age, or sex (15). Accordingly, the Favrot’s criteria are critical but not exclusive for CAD definitive diagnosis, for which Anamnesis, the CADESI score, and Pruritus Visual Assessment Score (PVAS), must be considered. Finally, diagnostic test must provide data to the most probable allergen the dog is allergic to.

Diagnostic tests for AD include methods such as dermabrasion to the epidermal level (prick test—SPT) or the dermal layer (intradermal skin test—IDT), which use a standardized panel of allergens to evaluate the patient’s reactivity against them (16). In dogs, IDT is the test of choice (17), whereas in humans, SPT is preferred because of its lower cost, faster interpretation, greater safety, higher specificity, and reduced pain (18). The serologic-specific allergen test (SAT), which measures specific IgE levels in the blood in response to common allergens, has also been documented and evaluated for CAD diagnosis. However, the results have been inconsistent, and there is no consensus on its reliability (17, 19). Another approach, the patch test, involves the epicutaneous application of allergens to assess cellular hypersensitivity to food and environmental allergens. This test aims to replicate the immune changes observed in natural lesions. However, its results remain controversial, particularly for food allergens (20, 21).

These diagnostic techniques have the potential to be useful for (1) supporting the clinical diagnosis of CDA, (2) establishing environmental restriction measures, (3) selecting extracts for allergen-specific immunotherapy, and (4) determining the prognosis of clinical control or remission. However, it is necessary to define the diagnostic performance of the tests for each outcome to establish their clinical utility (e.g., sensitivity, specificity, predictive values, and kappa index). Considering these challenges, our objective was to systematically compile and analyze the existing evidence from studies investigating the allergens utilized in CAD diagnosis, aiming to provide clarity and insights into this complex diagnostic process.



Methods

This systematic review was planned, executed, and reported in accordance with PRISMA standards (22). The research question, methodology for conducting literature searches, study inclusion/exclusion criteria, and checklists for relevance screening, baseline characterization, methodological assessment, and data extraction from relevant primary research were all conducted on the basis of a preestablished and pretested protocol.


Search strategy

Our goal was to evaluate the diagnostic performance of the available tests for CAD. The initial search took place on June 11, 2024. Four search databases (i.e., OVID®/MEDLINE, PubMed®, SciELO, and Redalyc) were searched. The topic was divided into components, and the search terms used to find relevant studies on the platforms were (“diagnostic method” OR test OR diagnosis OR method OR diagnostic OR paraclinic=) AND (atopic = OR hypersensitivity* OR allergen* OR “allergic reaction*” OR atopy) AND (dermatitis OR eczema OR scratching OR pruritus = OR erythema OR rash OR edema) AND (canine OR dog* OR bitch* OR pupp*).



Eligibility screening

The inclusion criteria were limited to original articles published in peer-reviewed journals and written in English, Portuguese, French, or Spanish. The publication year and country of origin were not restrictive factors. The initial citation selection process involved evaluating the titles by two authors (RMR and MSGD), who selected citations on the basis of their potential relevance to the study topic. Two authors subsequently screened the list of citations chosen on the basis of their abstracts, following the inclusion and exclusion criteria established during the title screening phase. Afterward, two authors thoroughly reviewed the full texts of the remaining citations to ensure that they contained relevant data to address the research question. Kappa coefficients were calculated for each selection stage to assess agreement. Detailed scrutiny of each full text’s materials, methods, and results sections was conducted, with any conflicts resolved through author consensus. The World Association of Veterinary Dermatologists (WAVD) proceedings from 1989 to 2020 were available on its website.1 These proceedings were manually examined for any published primary studies. Additionally, as a final step, two authors manually searched the references cited in the pertinent articles identified during full-text screening, a process commonly referred to as snowballing, to uncover additional published sources.

To ensure eligibility, the articles defined as relevant were systematized, resulting in emerging categories and subcategories. A content analysis was developed via the Software Atlas TI Scientific Software Development GmbH (ATLAS.ti 24 Windows, 2022–2024). Subsequently, groups of diagnostic tests (i.e., IDT, SAT, SPT, and patch test) were assessed through an intentional coding analysis. Three recent articles were selected at the researchers’ discretion (23–25) to search for the most frequent concepts that would be considered trends. From there, the discriminated codes were obtained and served as a basis for the comprehensive review of the relevant articles. After all applicable publications were compiled, a descriptive summary was provided that considered the information of interest by groups of diagnostic tests.



Risk of bias assessment

To assess the methodological quality of the included studies, a qualitative risk of bias evaluation was performed based on adapted domains from the QUADAS-2 tool, which is specifically designed for studies of diagnostic accuracy. The domains considered were: patient selection, index test, reference standard, and flow and timing. Two reviewers independently evaluated each study for potential sources of bias, and discrepancies were resolved by consensus.




Results

The bias assessment revealed a high risk of bias in several domains across the included studies. Most studies (68/72) did not clearly define a reference standard for confirming CAD, increasing the likelihood of misclassification bias. Approximately 70% of the studies did not report blinding of test interpreters, leading to potential detection bias. Additionally, considerable variability in allergen concentrations and test protocols contributed to methodological heterogeneity. Only 41.6% (30/72) of studies applied Favrot’s clinical criteria, raising concerns regarding case definition and applicability. These findings suggest a moderate to high risk of bias in the body of evidence, which should be considered when interpreting the diagnostic value of allergen tests for CAD.

The electronic search, which combines results from all search engines and, after deduplication, yielded 928 eligible citations possibly associated with the subject of this systematic review. The citations to be reviewed were published between 1963 and 2024. After the titles were read, 641 were considered unrelated (agreed upon by two reviewing authors). The final number of citations by title screening was 287 (retained by at least one reviewer). After the abstracts of the articles were read, 145 were excluded (by both authors), and 142 original articles remained for the full-text review. Sixty articles were reviewed in full text and kept for data extraction after 82 articles were dismissed during this phase. The snowballing strategy was applied through the reference lists of the 59 definitive articles, and 90 citations were retained after title screening. After the abstracts were screened, 26 studies were retained. The final selection of articles from the snowballing method yielded 11 results. In addition, two more articles were detected through the proceedings of the WAVD. The final number of articles that met the eligibility criteria and were included in the qualitative synthesis was 72. The file with the systematic process of collecting and selecting citations is available as Supplementary material (SM1). Figure 1 describes the protocol and the selection of relevant articles. All the articles were written in English. Studies were performed in the United States (n = 11), the United Kingdom, Japan, Brazil (n = 6, each), the Netherlands, Korea, Thailand (n = 4, each), Spain, Germany (n = 3, each), Austria, Norway, Poland (n = 2, each), Australia, China, Colombia, France and Italy (n = 1, each).
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FIGURE 1
 Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) flow chart (22), which describes the progress of the citations through the systematic review. OA, Open Access.


The first relevant article was published in 1982, and the most recent article was published in 2023. Citations were published in 31 journals and 18 countries, of which only three were nonseasonal countries (e.g., Brazil, Colombia, and Thailand). The results for the SAT, IDT, SPT, and patch tests corresponded to 36, 37, 2, and a single relevant study, respectively, reporting the use of 136 different allergens and considering relevant articles that addressed two or more diagnostic tests for CAD.

For SAT reports, 19 out of 36 articles (52.7%) reported positive reaction values in optical densities of variable cutoff points; 4 out of 36 (11.1%) reported in ELISA Units; 3 out of 36 (8.3%) used Top Screen and Immunodot values; and 10 out of 36 (24.7%) reported not reaction units (Table 1). For IDT reports, a high variability of cutoff point to define positive reactions was found, with a single report out of 37 (2.7%) reporting not positive reaction definitions (Table 2). Finally, for SPT reports, the two reports found reported different positive cutoff procedures and scales (Table 3).



TABLE 1 The study features when a serologic specific allergen test (SAT) was considered in the diagnosis of canine atopic dermatitis (n = 36).
[image: Table1]



TABLE 2 The study features when an intradermal skin test (IDT) was considered in the diagnosis of canine atopic dermatitis (n = 37).
[image: Table2]



TABLE 3 The studies featured when the prick test (SPT) was considered in the diagnosis of canine atopic dermatitis (n = 2).
[image: Table3]

Tables 1–4 display the information extracted from the four diagnostic test groups. Since 2010, Favrot’s clinical criteria (14) have been applied in 41.6% of studies (30/72); before this report, there was no consensus on the case definition for CAD. The five most represented breeds included mixed, Labrador, German Shepperd, Shih Tzu, and Boxer. However, the breed of almost 500 out of 2,096 dogs was not specified. All remaining and well-known dog breeds are represented in Figure 2. Table 1 presents a detailed feature of selected articles reporting a serologic-specific allergen test (SAT) for CAD diagnosis. The Sensitivity, Specificity and Positive or Negative predictive comparison values between studies that met the criteria for these analyses are presented in Table 5. Finally, the available data for allergen prevalence according to allergen reactivity of CAD patients against mites, insects, trees, and molds, is presented in Table 6.



TABLE 4 The patch test was used for the diagnosis of canine atopic dermatitis (n = 1).
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FIGURE 2
 Distribution of dogs in the selected studies according to breed. Nomenclature according to the Fédération Cynologique Internationale (https://www.fci.be/en/nomenclature).




TABLE 5 SAT (specific allergen serological test) comparison table.
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TABLE 6 Table of allergen prevalence according to allergen reactivity in canine atopic dermatitis.
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Discussion

This systematic review describes the available literature on factors related to the diagnosis of allergens associated with CAD, a disease of complex etiology. Identifying specific clinical criteria is the cornerstone of CAD diagnosis. To identify allergens related to CAD provides the clinician with additional therapeutics to offering accurate therapeutic plans to their patients. Diagnostic tests with high reliability, specificity, repeatability, and sensitivity are needed as diagnostic alternatives for clinicians to achieve a more accurate diagnosis of the allergens involved. One of the most critical findings of this work was the failure to find a gold standard parameter. Another limitation in evaluating diagnostic performance is the heterogeneous concentrations of allergens used in dermabrasion tests, mode of preparation, and source of extraction.

For the SPT, which has been used regularly for several years in the diagnosis of allergens in human medicine, only two studies have evaluated the diagnostic performance of CAD in case-control studies. The findings of the two studies are contradictory, so SPT does not have enough references to judge its accuracy, making it necessary to conduct more studies on the subject since, owing to its easy design and application, it could be a useful tool in diagnosing allergens responsible for CAD crises. On the other hand, the measurement of serum IgE concentrations, which is often widely accepted in human AD allergen diagnosis, also presents a range of variations as complementary diagnoses of CAD. In addition, their results must be analyzed in the context of the patient’s clinical signs at a given time. The same doubts exist about IgE testing, as no evidence-based medical criteria were found. In this context, human dermatology has achieved an important consensus for diagnosing allergens associated with AD, but we still have a long way to go in CAD.

This systematic review identified 72 studies published between 1982 and 2023 in which microbial and nonmicrobial allergens were identified. In addition to IDT, SPT, the patch test, and ST, the study by Sævik et al., a combination of ELISA and intradermal injections of allergens to detect Ig-E-mediated reactivity in atopic dogs, revealed no concordance between serological and dermal tests and IgE positivity in the diagnosis of allergens related to CAD (26). Sasaki et al. used a crude allergen extract from Japanese cedar pollen to assess reactivity against it via IDT in dogs (27).

The results of this systematic review highlight the actual limitations in defining the utility of diagnostic tests to identify allergens in CAD patients. This discussion has taken place in the medical and scientific community, and the results of our systematic review did not answer the research question, which was intended to identify diagnostic tests that could be considered consistent, reliable, sensitive, and specific for CAD.

The role of immunoglobulins in the pathogenesis and diagnostic criteria for CAD has not been fully elucidated (28). Mueller et al. reported no statistically significant differences in the IgA concentration in skin washings between atopic and clinically healthy dogs (28). In contrast, Noli et al. reported a lack of IgE reactivity of serum from atopic dogs against Dermatophagoides pteronyssinus-derived allergens (Der p I, Der p II), and D. farinae antigens Der f I, and Der f II, which seem unlikely to be major allergens in dogs with CAD. However, the serum of atopic dogs reacts to a 90 kDa polypeptide of D. farinae, according to Western blot analysis (29). Hämmerling, evaluating IgE and the IgGa subclass in atopic dermatitis dogs, concluded that finding DP- and DF-related IgE renders this IG isotype more relevant than IgGa in detecting DA-related allergens (30).

Willense et al., and Moya et al. reported IgE and the IgG 1, IgG 2 subclasses against fractions of Der f 2 and Der f 1, Der f 18 in a lesser proportion; the IgG1 subclass seems to distinguish both IgE and House Dust Mites Allergens (HDMs) in CAD (31, 32). IgE reactivity against HDMs is more common than IgG reactivity in CAD (33). However, several factors must be considered when interpreting the results that affect their titer. Day and Corato reported heterogeneous IgG subclass reactivity against the most common allergens related to atopic dermatitis in dogs (34). Interestingly, helminth parasite infestation stimulates IgG production against IgE epitopes and decreases their levels in atopic dogs concomitantly infected by helminths and acari (35). Some patterns of IgE sensitization in dogs have been described in humans (e.g., Der f 18) (35), and the positive results of dermabrasion tests with concordant allergy-specific IgE levels in atopic dogs in Brazil are evidenced by the high prevalence of dust mites in Sao Paulo (24). For some authors, total IgE tests are unreliable and do not differentiate CAD (36). Jang et al. reported no significant differences in allergen reactivity between IDT and SAT (37).

Cross-reactivity has been reported in CAD dogs against plant allergens (38) and HDMs (DF and DP) (39), as well as with invertebrates and storage mites (Tyrophagus putrescentiae) with DF (40). Dogs sensitized to grass pollen often react to other allergens, particularly DF (24, 38, 39), and there is apparent sensitization between related allergen groups (house dust/storage mites, epidermis/fibers, trees, weeds, grass pollen, and molds) (41, 42).

The predominant sensitization against HDMs was common in several seasonal and nonseasonal countries reported from 1983 to 2023 (1–26, 28–31, 33–40, 43–76), indicating a consensus on a higher prevalence of HDMs than other allergenic groups, followed by plant pollen (39), animal allergens and molds, except for the study by Jung Kim et al., which described a higher prevalence of mold (77) (related to closed spaces, climatic changes that can influence findings).

Allergens have been described in HDMs, especially DFs, with high and low molecular weights classified as major and minor allergens according to their allergenic potential. Among the major allergens, the following have been reported: chitinase (Der f15) (48) and Der f 18, with greater sensitization in CAD (84.6%) than in human DA (50%) (48). Minor: In the Der 1 and 2 groups, approximately 50% of CAD dogs were sensitized to Der 1 and Der 2 in a study in Japan (40), and little importance in CAD has been reported (47), similar to the Der p I, Der p II, Der f 1, and Der f 2 (48) fractions. They were also described as irrelevant in the study by Noli et al. (29). Der f 1 is the major allergen in humans, and Der f 2 in SAT in CAD is poorly recognized by IgE (53). Other studies reported a high prevalence (86.7% in humans and 94.1% in dogs) (40). Khantavee et al. reported five major DF fractions (Der f Alt a 10, EF1-α, the gelsolin-like allergen Der f 16, Der f 28 and Der f 2) and Der f 3, Der f 10, Der f 20, and Der f 32 as minor allergens (33). Exposure to furniture and textiles has been associated with DF sensitization via the Zen 1 fraction, which strongly correlates with the crude DF extract in the SAT (62).

Geographical variations accounting for the prevalence and diversity of allergens (humidity and temperature in HDMs) should be taken into account (67), reflecting exposure factors (50). There are allergens specific to each region, including Japanese cedars (JCs) and pollen in Japan (38). Rumex acetosa (sorrel) in Italy (61), the pollen of some weeds in Thailand (23), and Cynodon dactylon in Brazil (57). In addition, environmental and surrounding conditions increase the prevalence of certain storage mites, as reported in Portugal (65), Brazil (T. putrescentiae, Lepidoglyphus destructor, and Blomia tropicalis) (53), and Thailand (23), where IgE titers increased during the rainy season (23). Air currents affect pollen distribution (39), although indoor aeroallergen deposition is independent of seasonality (42).

There are discrepancies between SATs (43) and various IgE measurement techniques lacking quality control and providing different results when the same sample is analyzed simultaneously with other equipment and methods (59). There is intra- and interlaboratory variability, so a quality assurance program (reliability) is needed (52).

Thirty-seven out of the 72 articles evaluated were related to IDT: only five studies reported sensitivity and specificity measurements (Table 5). Considering the positivity cutoff point as a determinant of these values is important. The positivity cutoff points for SAT do not have a consensus, ranging from OD >0.15 (44) to OD >0.250 (26, 49); other reported 50 EAU (56), or units were not reported (46).

Lowering cutoff point arbitrarily increases the probability of false positives (decreasing the test’s specificity). On the contrary, raising cutoff point affects the sensitivity and the possibility of false negatives. Standardizing this evaluation according to the techniques used and the allergens evaluated (allergenic potential) is essential (26). Cross-reactivity should be reduced with inhibitors of carbohydrate cross-reacting determinants (CCDs) (60). The study of allergenic fractions with allergenic potential detected by specific IgE would increase the effectiveness and greater reliability of the tests, mitigating false positives. IgG1, which reacts against DF and DP, was also reported as the predominant IgG subtype in a set of atopic dogs (33).

Threshold concentrations (positive nonirritating reactions) in IDT in dogs have been reported to be similar to those in humans (66). Standardized extracts for human medicine are often effective in CAD (78). Some studies define thresholds for certain allergens (values expressed in Protein Nitrogen Units, PNU): grasses, weeds, trees, molds and insects (1,750 PNU/mL), flea allergens (1:500 w/v), DPs (250 PNU/mL), DFs and T. putrescentiae (100 PNU/mL), epidermis (all at least 1,250 PNU/mL), human dander (300 PNU/mL), the optimal concentration of histamine (positive control) at 1:10,000 w/v. (76), Irritability at 1:10,000 w/v for DF and DP; 1,000 PNU for dust (36); and highly concentrated pollen extracts of 1,000–1,500 PNU (66). It has also been shown that mixed allergen extracts (26) in HDMs and house dust result in false negatives and low sensitivity and specificity. Individual DF and DP extracts, not house dust, are indicated (75).

IDT usually exhibits high sensitivity and specificity in detecting allergens in dogs with CAD (26). However, these values may vary depending on the allergen and concentration used. There is no clear consensus on the optimal allergen concentrations for IDT, which may affect the accuracy and reproducibility of the results. Some studies have evaluated different allergen concentrations and reported that higher concentrations may increase sensitivity and the risk of false positive reactions (36, 76). Interpretation of IDT results can be subjective and can vary among raters. Scales from 0 to 4 assess papule size, turgor, and erythema. Standardizing interpretation methods to reduce variability and improve comparability between studies and clinical settings is crucial.

Most of the works found in this systematic review reported prevalence values of mixtures or individual allergens without homogeneity in concentrations on the basis of the definition of a case or disease as CAD. The current clinical criteria were established in 2010 by Favrot (14), who issued eight clinical criteria, more than five of which had a sensitivity of 85% and a specificity of 80%. Assuming these criteria as a case definition, the previous prevalence would be reconsidered (because of the possibility to have been included nonatopic individuals), and therefore, false-positive results would have been obtained (Table 5).

Cross-reactivity between related allergens can complicate the interpretation of IDT results (38, 39, 42). Identifying and considering these factors when allergens are selected for testing are important. Co-sensitization to multiple allergens is common in dogs with AD (41), which may influence allergen choice (67). Allergen prevalence can vary significantly by geographic region, highlighting the importance of tailoring allergen panels to local conditions. Factors such as humidity and temperature can affect allergen sensitivity and should be considered when interpreting IDT results (61).

Standard protocols for performing and interpreting the IDT, including allergen concentration and interpretation criteria, are needed. Combining subjective and objective methods may yield more reliable IDT results (79). Longitudinal studies have been conducted to assess the long-term effectiveness of IDT and IDT-based immunotherapy. The inclusion of new relevant allergens in different geographic regions should be investigated to improve the accuracy and utility of IDT.

The study by Carmona et al. revealed a moderate sensitivity of 66% for SPT and a high specificity of 100% (80), in parallel with the study by Fleischman and Morris (25), where the intradermal test (IDT) and the SPT were compared, with a low sensitivity of 47% and a high specificity of 92.1% for the latter. SPT does not require sedation, is less invasive and comfortable for the animal, is less expensive than IDT, and has high specificity, reducing the probability of false positives. It appears to have moderate to low sensitivity, limiting its usefulness. However, the low reactivity to allergen mixtures (used in both studies) due to the dilution of individual components must be considered, which can result in false negatives. The interpretation of the results can be subjective and vary between evaluators, as with IDT. The agreement between the SPT and the IDT in the Fleischman and Morris (25) study was moderate (Cohen’s kappa value = 0.424), suggesting that both methods may complement each other. Studies should be conducted in larger and more diverse populations to validate the findings and improve the generalizability of the results with individual allergens instead of mixtures by increasing the reactivity and accuracy of the SPT; additionally, protocols for the performance and interpretation of the SPT should be developed and standardized to reduce variability and improve the comparability of results. Panels of new allergens relevant to different geographical regions should be included (25).

In the study by Olivry et al., an extract of D. farinae was used (500 μg per patch) (81). The presence of visible erythema, edema, induration, and vesiculation at the application site was evaluated. Macroscopic observations of skin inflammation were compared with microscopic observations. The study was conducted with a small, nonrepresentative sample. We wondered whether individual extracts should be used instead of mixtures with different standardized concentrations, considering irritant thresholds. Studies should be designed with more individuals and diverse races to validate the findings and compare the system evaluated with other diagnostic and treatment methods to evaluate its relative effectiveness.

In the study by Sævik et al., intradermal injections of sera from allergen-positive dogs were performed via ELISA. On the other hand, the challenge test involves the controlled administration of a specific allergen to the patient to observe whether an allergic reaction occurs (26), using a crude allergen extract from Japanese cedar pollen in dogs. The challenge test fell into disuse owing to the risk of adverse reactions and has been replaced by dermabrasion tests (27).

Given the gaps in knowledge, this manuscript proposes bringing together world experts in veterinary allergology to agree on critical points and issuing a general guide as a starting point for new research with internal and external validity, reproducibility, and comparative capacity. It is necessary to clearly and reliably define prevalence tables and statistical association measures to support the diagnosis of CAD. We urge the execution of studies with significant sample sizes, diverse racial groups, and sexual parity, considering the factors mentioned earlier, such as the environment, seasonality, humidity, temperature, and geographic variations in the prevalence of allergens (67).



Advantages and limitations of systematic review

Our systematic review has several strengths. We followed a structured approach anchored in a clearly defined research question previously documented and validated by systematic reviews from health field experts. Our extensive literature search spanned numerous sources, including general databases, search engines, journals, and conference proceedings, enabling us to capture data as far back as 1949. By excluding geographic and time-based limitations, we aimed to reduce potential biases. Additionally, the extracted information was rigorously organized; one author prepared a matrix of findings, which a second author subsequently reviewed to ensure accuracy across studies of varying quality and methodology. As a limitation, 21 relevant documents identified through abstract screening were not available as open access, so they could not be fully processed as complete texts to determine their definitive relevance, and we did not consider gray literature. To mitigate this, we employed snowballing techniques.

Finally, this manuscript presents a detailed, comprehensive, and transparent systematic review of allergen diagnostic methods for CAD, following PRISMA standards. The methodology used in the review, including exhaustive search and content analysis with Atlas TI software, ensures the robustness and reproducibility of the findings. This includes the evaluation of multiple databases and the application of rigorous inclusion and exclusion criteria. Different diagnostic methods are compared, providing a clear overview of their advantages, limitations, and relative effectiveness. We report sensitivity and specificity data from relevant studies, which helps the scientific community understand the gaps in knowledge and scientific rigor to improve the accuracy of these diagnostic methods. The most common allergens used in the studies were identified and reported, which could guide future research. We highlight the application of Favrot’s clinical criteria in 41.6% of the studies since 2010 (14), highlighting the importance of these criteria in defining CAD cases. We identified gaps in current knowledge that suggest the need for future research to standardize allergenic extracts, define cutoff points in serological tests, and consider environmental, geographic, and demographic variables. These findings are valuable to the scientific community, as they provide a solid basis for improving the diagnosis and management of CAD and guiding future research in this field.



Conclusion

Even though most scientist and practitioners consider IDT as the standard test to diagnose allergen sensitization in CAD patients, our results suggest caution must be kept when considering the available tests as a gold standard to identify allergen sensitization in dogs affected by CAD. Current methods have advantages and limitations. There is no consensus on antigen concentrations, no standardized cutoff points for SAT positivity have been defined, and there is no laboratory regulation or monitoring. Favrot’s clinical criteria have been applied in 41.6% of studies since 2010, highlighting their importance in defining CAD cases. A total of 136 different allergens used in the studies were identified, providing a basis for future research and clinical practice. The development and standardization of allergenic extracts for diagnostic testing are crucial, ensuring the consistency and comparability of results between different studies and laboratories. Studies that consider environmental, geographic, and demographic variables should be conducted to better understand how these factors affect the prevalence and severity of CAD. We urge further studies to evaluate the efficacy and applicability of the Favrot’s criteria in different populations and settings. Longitudinal studies should be conducted to better understand the progression of CAD and the long-term effectiveness of different diagnostic methods and treatments and to further explore co-sensitization and cross-reactivity between different allergens to improve the accuracy of diagnostic tests and the formulation of specific immunotherapies. Investigate the impact of CAD on the quality of life of dogs and their owners and how different diagnostic methods and treatments can improve these aspects. These proposals may help advance the knowledge and management of CAD, improving the diagnosis and treatment of this condition.
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Glossary

AD - Human Atopic Dermatitis

ASIS - Allergen-specific IgE serology

BU - Bethesda Unit

CAD - Canine Atopic Dermatitis

CADESI - Canine Atopic Dermatitis Extent and Severity Index

CCDs - Carbohydrate Cross-Reacting Determinants

CMG Immunodot - ELISA test using allergen-specific anti-canine IgE monoclonal antibodies.

Der f 15, Der f 18 - Dermatophagoides farinae-derived Major allergens. Each one are the major allergens of the American house dust mites.

Der f 1, Der f 2, Der f 18 - Dermatophagoides farinae-derived Minor allergens. Each one are the major allergens of the American house dust mites.

Der p I, Der p II, - Dermatophagoides pteronyssinus-derived allergens (major allergens of the American house dust mites).

DF - Dermatophagoides farinae

DP - Dermatophagoides pteronyssinus

EAU - ELISA Absorbance Units

ELISA - Enzyme-Linked Immunosorbent Assay

HDM - House Dust Mites Allergens

IDT - Intradermal Test

IgE - Immunoglobulin type E

IgG - Immunoglobulin type G

IgG1 - Immunoglobulin type G subclass 1

IgG2 - Immunoglobulin type G subclass 2

MWD - Mean Wheal Diameter

NE - Nitrogen Equivalents

OD - Optical Density

PNU - Protein Nitrogen Units

PNV - Predictive Negative Value

PPV - Predictive Positive Value

PVAS - Pruritus Visual Analog Scale

SAT - Serologic-specific Allergen Test

SD - Standard Deviation

Sens - Sensitivity

Spec - Specificity

SPT - Skin Prick Test

w/v - Weight-to-volume Ratio
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cotonwood, sk, white ine scaci,and it sh, common
rgweed, plntain, mugior,sore, Bemudagrss,orchard/

timothygrass,eyegrass, and cultivated rye

“hereae ELISA and SAT discrepancies. Threar o diffeences
n specc lergen s betweenslrgens with sl
polysaccharides (housedust and dander) and procen-ich
llergens such s various ollen

Nospeciic IgG was found forthe Dep 1, De p 1, Der {1, and Der
1 fractons,which casts doubt on whethe G s kin-

ing antibody in CAD patents

Sens: 7223% Spec: 416%.

positivereactons weremore fequent with levated Sens and PNV:

.47 3nd PRV 35.71% Fabe

ELISA has limited value in disingushing between CAD 3nd
onatopic 1t shoukd not b used 1o confrm CAD. Thee s a oo
coreltion between IDT and ELISA

HIDM and apaneseceda polen e the most common alrgens
i CAD i Japan.Shiba I dogs with spparent preisposition o
can

Posive eactions i ELISA were equa 0 orgrester than IDT for
mostallrgens except HDM: DF (Sens 679%; Spec:393%) and DP
(Sems 19:3%: Spec 96.6). There I  steong corelation beten
DT and DF: At 250 0D, the Sens for DF incessed without lssof
Spec,and DP increasd with a light reduction ofSpec. The

importance of wsing bothtsts togther withclinical histry and

signs for CAD s e
ELISA Sens 5367 (low) and Spec $4.4% PPV 75% and PNV
7.5% There s no tandandized cutofffor ELISA. The st doss ot

measureslkrgen-spcific anctionsl gk, which questions s

selnes. Therewas  poor corelton between IDT and ELISA
i his sty The use of dustmite mixtures in ELISA ed olow

posiivereactions

91.6%0f CAD dogs showed specific gk to HDM in Galici. They
arc comsiderd important allrgens n this nd other humid nd

tempertereions

hree bortorie withFe receptor Allercept tesing showed.
moderatentea- and telboratory vaiabilt,which was higher
and clincallyrlevant it love O values narthe cutof o,
Abhough varailywas accptaben his sty a qulty
asuranceproggamis neded o confiem relsilty inveteinary
medicine

Noserum from dogs with CAD recognized Der {1 (4 mor
llrgen in humans).Groups 1 and 2allergens were poorly
rcogaized. Low moleclar weightallrgens such as Der 2 are
considered i in rafs CAD. B rpcals allergens,
commaonly o in house dust n sl e, comtebue to
cap

“There were o statstically significant difrences etween seses for
ndoorllergens Posiive resuls wer highest i dogs agd 10

4 years, and posiity decreased withag. Noasoation was
found between thescason of et and I esls. Sampling
uring summer and allshowed higher positiy tha i winee
and spring, Boxers wee th breed withthe ighest postiy:
Norwegan CAD dogs wer more kel o be ypersnsits o
indoorallergens Serumlvels ofllrgn-specifc g varid with
sex. g, eographic locaion, and samplingseason

Sens 6145 to HDM (imila o previous rports i sme
scouraphicarcs). HDM prevalnce i i study was 55.25% (higher
ha previous esarc).Thisstudy found pollen (grascs, wecds,
and tess) and ks commny. Allegen specfc g5 seology

may bevlusbl for CAD mansgement

Inthi sudy. vt diagnostcciter (14 for CAD were wed 0
evlusethe Sen and Spec o el gE ELISA for seveal
llrgens: DI Sens 82.5% Spec 2728 D, Sns 65.1% and Spee
80%: A i, Sens 8945, Spec 1428, 1D showed a lower error
ot han ELISA (highscn o all allrgens). The sudy confiems
10T asthe ok standard diagnostic method for CAD

Senstiation o Der 2 washigher than o Der {1, with OD vlues
ranging from 041032 Al heanimals noursudy were
senized o both Der {1 3nd D 2, ahough o eserexten,
ncluding heslhyanmal.Furthe stdies with more serum
samplesandaths
plysa ol i he pthogencs of CAD. Aditonlly all sensitzed

lergens e ecessary toconfrm whether g

animls alsorecognized De (18

“Theuse of ELISA for recombinant Der {2 demonstrted posiivly
for ant-De £21gE i 97% of casesand or Zen 1 specific gk n
76%.Staong correlation et ant-Der crude It and antiZen

1lgE,with high I rectvity o the Z

1 crude antigen

Both carbohydrate specfcantibody nhiitors (RIDA-CCD) and.
romelin-derived carbohydrate nhibitors (BROM-CCD)

succeslly reduced the reativiy o cros reactve carbohydrste

determinants (CCD), with BROM-CCD shovwing a more efficint

{nbibiion profi. Resciiy to it allrgens n dogsand cats was

ot sgnifianty afcted,
bserved for pllen allergns (1ree,grasses and weeds). Afer
BROM-CCD nhibis

Hhough s notable inbibiion wss

9,156 o canine nd 135 of elne samples

evsuated egative foralkrgenreactivity. Using BROM-CCD may
e to more acurat llergen-specific E esting. ths exclding

onessnta slergens from immunotherapy

Scropositivity o Der 12 (o molcalae weight lleren) may
e significanty bighe,IF OD vlues between DF nd Zen 1 were
Corelted but ot with Der £2.7en 1 sy csuse st

DL Frequent exposure o furniture and tex

matrials may

promote senstzation

The study found  igher prealenceofsensiztion to Der £ 18n
dogs with AD (846%) compared . topic human (50%). Both
humans and dogs showed high IgE reactvity o Der 12 (867% in

humans and 94.1% i dogs). Howeve,both species xhibitedlow

gk binding o Ty p .

Caine gk reactviy o T utrescntie was mainy duc o
onspecific escionsand cros-rectvitywith D This inding
Highight th different paterns of 4 sensization between
humans and dog,particulrly to Der {18, sggestng the need for
llergen standadizaton specfic o cch speces

House dust e an sorsge mites were th most allergenic
speces.Signiicant corelstionswere observed between
sensiation to difcent slegens M. pachydermats showed s

high senstiaton ae snd wasassocated with sveredermatiis

Immunoglobuli E (1) for DR DF,and house dust s more

requent than 4G in CAD. I was more frequent or moldsand
nscets than gk n CAD, withslegen-specfic G subclsss i

can

Theesre different methods o messuing llegen-specic 15
(s as pretstserum tretment, solid- o liquid phase gF
captue techniques,canine gE versushigh-afnity I, and.
detection ragents using colorimetric versus rdiometric
methods) and there i o qualitycontol o hee et Confidence
i allergen:specifc I srology needs o be improved, s the

wee signifcant percentage diffrences when estng the same

sampleat the sme e on diferent cquipmentand techniques

High postiviywas bsered for storage it and house dust
e, Hevated I in CAD from Norhern lly was asocsted
withndoor allergens (HDM). Mo nd leasiva played a
margina ol. Among outdoorallergens, . actosa (o) payed
asignfcant ol Consider speifc pancsforgeographicl aress

andssesaments

tregular terval. Factors such s cimate,
pollination,plant distlbution, environmental bygiene and.

residentalenvronments it g

E posiiviy in CAD.

g older han 3 e was sk actor or CAD. Healhy ey
dogs showed eevated el ofall sotypes (1, 14G, g1 and
16G2) gainst HDM. Both g5 and G were ueful in
distinguishing HDM.specfic lergen in CAD. gk and 1gG1
showedbe

- sens than IgG and 1§62 for HDM. G had sl

cinical rlevance a gk indetcting HDMspecifc allrgensin
(CAD. & serological approach couldserve s validand s
invasive ool n CAD

“Thee was a good conelaton betweenthe TOP SCREEN group
testand individual sepsfor indoor alergens, polln, mold, and
oo llegens —very wesk serlogica eactions,especilly with

Sensand Spec varied by allergen; DT showed highe values. There
wasa good coreaton betseen IDT and Immunodot fo HDM,
ot for otherallergens.IDT i more reliale fordagnosing CAD,

and Immanodot may be  complementary ook

MG Immunondot (ELISA withllrgn-speific ant-canine g
monoconal aniibodic): ens %, 8%, for HDM leas 6%, e
pollen 57%. grasspolen75% and weod pllen 70%, o mlds 0.
Overall Spec 81% HDM 95, fleas 915, e pollen 4%, grass
pollen 525 and weed plln 83%, mokds 100% High corltion
(545 between IDT and CMG mmunodat, highspecicy nd
sens compred 0 DT, bing sl st for CAD

IgEevesn dogsae igherthan i humansand there does ot
sppear tobecea ssocaion between total gk nd CAD. IgG.
sutoantbodies aainst IgE may affc serum gk level. gk

elminth nfectons may et production of G aganst 1%
epiopes
“There st higher concenrationsof gA i the skinof CAD dogs

than i mormal dogs.This s not the ase i serum.

High posiivityin HDM IDT in norma dogs, questons rtabily
Stthe concenteation (110,000 Wi for DF and D 1,000 PNU for

dus). ELISA and IDT posiiviy sugges heteogeneiy of canne

1gE Spec,Sens, PPV, and PNV of
mites. High leves o G for DPin normal dogs compared to

Fand IgGdar similr to dust

(CAD suggest protetive functon. The ue ofallergen mistures s

ot recommended

Stong cross resctivity betwcen DF and DP i CAD. DT and
Imimunodot ELISA are sl forth diagnasis of CAD.
Sensitztion to DE may be more predominant tha to DP. Half o

atopic dogs were senitzed 10 Der 1 and Der 2

Mjo alergens o Dermtaphagoides vere dentifid a chitinsse
(Der 1) with o sgnican diferences in Sens and Spec between
polyclonaland monoclonal ant-canine gE ntbodies. Alkrgens
ofgoups 1 nd 2o Dermatophagoides were not elevan in CAD,
Good corlation between DT and immunobloing for P and
oF

“The concentation o gk gainst HDM inour sty s consistnt
withth high frequency of positive DT, The varisbe geogrsphic

sens et diversity n the amount and ype of exposure

“There was  highprevalence ofsnstizaton o housedust s
(D, B. tropicali) and grass pollen C.dactyion). The most
common alergens i the IDT were B. rpicals(48.5%),C.
dacylon (42459, and DI (3 3%), ELISA showed the highest
sensization o DF (365%). flloed by T putescntioe (563%)
and B opicls (45.6%). Nocoreation as found betwen the
resulsof IDT and ELISA

s study’s aversge concordanc rat beween SAT and IDT was
76.3% TotalIg testsar unrlable nd do not detect significant
diferences between normal and sopic dogs

Posiive ASIS esuls o house dus were moveratly o srongly
asocatd with sorag mites. Housedust mites and weed polen
e the st sgnifcant soucesof alrgens n Thaiand.During
he ranyscason,atopc dogs may xperience higher IgE antbody
s, Crossrsciviy kel between dust it alrgens and-

pollnlergens

A higher frequency was observed n males (S15%) than femses
(45259, Th highest prevalence (542%) was in dogs olde than

3 years. The Maltse breed ws the mostafected (32.3%)
Alergens were st frequently detected n fll 65.6%). Common
Sumigats 95.69) insecs e
(315%) Food: corn (38.3%),patoes (287%),duck (2.7%),Cod
(20450 animal products: Wool (3125 res sk (41.8%), sorrel
50

ded:

alrgensin

DE, Dermatophagoides farinac; DP, D. pteronyssinus; EAU, ELISA absorbance units; IDT, Intradermal skin test; Ig, Immunoglobulin; Immunodot,
LISA, Enzyme-linked immunosorbent assay; HDM, House dust mites; M, months; MWD, Mean wheal diameter; NE, Nitrogen equivalent; OD, Optical

density; PBS, Phosphate buffered solution; PNU, Protein nitrogen unit; PNV, Negative predictive value; PPV, Positive predictive value; SPT, Prick test; SAT, Serologic specific allergen test; SD, Standard deviation; Sens, sensitivity; Spec, Specificitys wiv, weight to volume
ratio; TP, Tyrophagus putrescentiae; y, Years; NR, Not reported; The samples were weighed per volume.
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15 (conra)Sex
N

208 Misles (104,

females (109

2 Mles 601,

females (32

118 Males 63,

females (55)

8l 3

females 5)

365exNR

5 Mles 35,

females (30

a6SexNR

48SexNR

84 Males 581,

females (26)

16 Males 8,

females (1)

Ml 45),

females (46

NRSexNR

95 Mles (40,

females (5)

115 Males (75),
fomales (49

1000 Sex NR

2 Males 22),

females (20)

335N

265 Nisles (146,

females (119)

25 Males (1),

females (17)

30 Males (1),

females (16

26 Males 10,

females (1)

SexNR

114 Males 63),

females (51)

71 Males (47,

females (29

34 Males 1),

females (1)

142 Males (70

females (72)

55 Males 30),

females (26)

6s15exNR

8 Mles (@),

females ()

45 Mles 20,
females 21)

S8SeNR

261 Maes 120),

females (140

82 Mles 5,

females (1)

16 Males (10,

females )

4 Mles 23),

females (21)

a8SexNR

N R Not

Boser (29, Terier (28), German
Shepherd (27, Poodle (12,
nspefied (113)

omei2y Not

(mediancty)

Group 4-Boser (10, German | Group A:9m-87 | Not

Shepherd (10, Spaiel @), Terier | (median: 25,).

) Retsever (5). Group B: Group 675y
German Shepherd (7), Terrier(2). | (median: 29).
Group C: Boser (1), German Group C06-9
Shepherd (), Scotih Shepherd | (median: 35)
Dog @)
Labrador Retiever (56) West Median: 424 Not
Highland Terie (27, and Boser
(16 unspecifed 19)
NR 158y median: | Not
a8y
NR R Not
N om0y
(median: 43y)
N R Not
NR R Not
Mived breed (20), German. 110y (median: | Not

Shepherd (1D, SaffordshireBall | 55)
Terie (6, Pitbll2), Boser 2),
Labrador Retieer 2, Rottwelr

@), unspecied (39
NR 16y (median: 3

»
German Shepherd (), French | Sm-i2y Not
Poodle(10), Yorksire Terrier 6), | (median: 3.8)
Cocker Spaniel (6, unspeifiod
.
Nr R Not
Shih Tou (0) crosses (12, N
Golden Retrever (1), West
Hightand Whie ereie (11,
Shiba I (9, Shtland Sheepdog
), unspecied 20).
Labrador (26) mixed breed (20), | 9m-10y Not
Golden Reriever ). unspecified
6
N R Not

Misedbrceds 7, Siba I ().
Sheland Sheepdog (), West i
Highland Whic Terir )

American Cocker Spanie 2,

Bichon Frse2), French Bulldog

@ Gokde Retiver 2),Grest

Imeoy(medin | Not

Pyrences (2),Pug 2), and Akia,
Bearded Colle, Damatian, rish

e Terrie, Kl
Labrador Reviever, Mlise
Ministure Dachshund, O
Eaglish Sheepdog, Pomeranin,
Sberan Husky: S T (1 of

each)
N R Not
Boer,German Shepherd. smeiy Not

Labrador,Golden Retiever, West
Highland White Terier

(unspecfed)

N L8y (medin: | Not
3y

Mived breed (12), Labador 2y median | Not

Retrewer (7), German Shepherd  41)

), Rotweler (2, and Pibal,

Boxer, Doherman Pinscher.

Border Colli, Jack Russll e,

Golden Retriever (1 of exch)

NR tsmsy Not
(median 415)

N Rmary Not
(median: 1.4y)

Poodle (20, mixedbreed (24), | 9t
Golden Retiever (17, Shih T~ 363)
(16, Labrador Retieser 6), Thai
Bangac 6, Pug 5, Beagle 4,
Chow Chow (3, Bl Terie 2).

German shepherd (2), West

y (median: | Not

Highland Whie Terrie (2),and
French Buldog. Ak, Rottwelr,
Tt Ridgeback (1 of each).

Golden Retriever (1), mised
reed (19, Beage (5, Labrador

Retrewer (), Malese Terrer (),

Smoymen | Nt

29221y

Short-haired Dachshund (4,
Ministure Poole (3, ShibaIna
). Chibuahua 2, 0d Baset
Hound, Bull Terier Chow Chon:
Cocker Spniel, Feench Bulldog,
German Shepherd. Pyrenean
Mountain Dog,Shetknd
Sheepdog,Shih T Welsh Corgi
(ofeac)

Misedbred (12, Labrador
Retriever (), Cocker Spaniel ).
Pug @), Baset Hound,Bover
English Bulldog, Shih T, Begle,
Yorkshie Terre, ichon Frse
American Sfordshie Terier

i3y (median: | Ves
sy

Miniaure Schnauzer,German
Shepherd. Golden Rericver,
Miniaure Podle 1 of cah).

German Shepherd (26), mised
brced (20), American
Sufordshire Terier (16), Boxer
1), Dogue de Bordewu (10,
Labrador (5, Frenh Bulldog (5.
Dachshund (4), Doberman (1),
English Bulldog 9, FoxTerier

Loy median: | Ves

28y

), unspecied (32)

Malese (11),Shih T 1),
Yorkshir (5 Terrie 8. Cocker
) Spanil 5, Pekingese 5,

mixedbreed 5), Pug
e

113y mean: Yer

sy

and

Pomersnian, King

Spaniel Schrauze, French
Bulldog Poolie, Minature
Pinscher,Chitwahua, o Terier,

Sabsai (1 cach)

N R e

Hrench Bulldog, Cavilir King | 1-
Charles spanil mived breed,
Maltes,OId nglish Sheepdog.
Shi To, Pekingese (snspcifid)

Yimedan: | Yes

169

German Shepherd
@) Pointr 7) Labradors 5,

Geman 18y Yo

shorhaired (5) Dachsbund 2)
Boser (4 Bagle (1), Wet
Highland Whic Terir (3.
Scotish Terrcr 2),French
Balldog 2) Shih T 2) and
Poodle Blldog, Belgian
Shephend, Briard fack Rusel
Terier Fox Terier, Airdale
Tbetan Masi, Cntrl
Asian Shepherd, Cocker Spanicl
Gofeac)

Terrie

N omesy e

Labrador Reviever (39, Boxer | 1-125 y (ndian: | Yes
9, West Highland White sn

Tarie (1) French Bulldog (16).

wnspeced (175)

ST (D, Chibahua (), 11
mixedbreed (4, Poodle | 5y)

). Papillon 2, Dachshund @),

Tymen: | Yes

Pugs

and ack Rusel,Schnauzer and.
Yorkshire

e 1 of xch). 17
Besgls,four mised brecds,
French Bulldogs, 2 Sberan
Huskes,andone xchof he
ollowing: Shar Pe, Thai
Ridgeback, ThaiBanghaen:
Weimarane, Welsh Corgi
German Shepherd, 6 Labradors,
and s Golden Rtieers.

Beagle Poodle,mixed breed, LiSy(median: | Ves
West Highland White Terir,
French Buldog,Shh Tz, Jack
Rassel Trrier,Labrador

Retrever,Tha Ridgeback, Pug

(unspecied)

6s6y)

Shib Tz 9), Podle (7). mixed
reed (6, French Bulldog (5).
Beagle (), Pomeraian ().

Medmoszy | e

Golden Reriever (3, Wty whie
i (2, and Shiba T,
Labrador etiever,Chibushus,
Jack Russel, Amercan il

Banghzaw (1 of xch)

N R e

Domestc dustallergen extract 001,01, 1, and 10%), the
domesic dust it xtract (01,1, 10,and 100 UL, the
Human dander extact (001, 0.1, 1 nd %), and the whole

e extract (0025, 0.05,0.1% 02, and 0.4%)

The domestc dust lleren exteact 001,01, 1, and 10%), the
domesicdust it xtract (0.1, 1,10, and 100 UL, the
uman dander extact (001, 0.1, 1, and 5%), and the whole

e extact (0025, 005,0.1% 02, and 0.4%)

he composition of the difecent mistes has been eported
previously (). Each yophilzed alegen (10 mg)

DR.DE A Sio, and T puarsentie (10 NE/mL),house dust,
uman dander horseepthelium, and mous citheliam

(10 gL cat pitelom: 10NEmL sheep pitheliom,
mixed fsthers, American cockroach (500 PNU/mL), ot
Hiter: 350 PNU/mL. fles (Cteoephalies sp): 200 PNU/m.
whieash (Frasinus Americana), adee (Abws rigose).
American by (Fagus amercana), whiteosk Q. abe), white
i (Betul populfl, American e (U amercana),
black maple (Aermegundo) (1000 PNU/mL). Bich spp..
Western plantain (Pltans ccdental), Quereus sp. 100
NEmL). Kentucky grass (2 pratnss escue (F elatir),
orchard gras (. glomeraa. ey grass (1 pernne), sweet
vernal grass (Anthosanun odoratum).timothygras (2
pratense, et grass (H. anatu), e grass (Agrosts alb)
(1000 PNUImL). Asprgilus misture, A e Boirys
S oo pipieohs Pesi i bt
Pulldaris pllans (1,000 PNU/m) C.herbarun 10 g/
mL). bty light, st blight, whestblight: 500 PNU/m

Pure extracts at  concnt

don of 10 g/ Purified
fractons i 10fod diltions:Derpat 1835 185,018 g/
mliDerp nd 001 g Der {1t 42,42,
042 g Der 1134 1.2,0.2,and 001 L.

137,014,

 fls DR D mised eathers, Abernariaspp. Asprgl
oo Riizopus spp. Kapok, domestic dustct dander uman
dande,macor, D glomerta,  pratrse P pratcns,Fstuca
Spp. Populus spp. Betlaspp. Rumes acetosella P lnceolat,
Avtenisiaspp, Taasacun pp. Unicaspp.

Concentrtion were based n the ecommendtions o the
sudy by (60

Polln snd mold extsct/1000 PNU/mL; DPand DF st
11000 155000 iy respectvely Storage e exracs
100PNU (NEYmL.

Housedust mites (10,000 square millimeer (SQm),grass
mi,tre pollns e, bich, e, mugwort, plntin, er;
100000 SQ/mL),ct (10000 SQm, Asprgl s, and &
alenata (11100 i) sorage dust mites (4. s, Tyaphagas
9. 500 BE/mL) and fle llergen (1000 PNU/mL)

Plant allergens a1 500 PNU/mL, dst mies were diuted 0

175000 Wi and fleaanigen to

121,000 wiv

A DF and DP crude extractvas prepared (6. D {1, Der
2.Derp 1, and Der p2 were purifed from DF and DP

culures (7

1) Concentrations of 12001 150 were made

ith a diluent of 095 sodium chloide nd 0.4% phenol (69

(Crude extractof fapanese Cedar plln: 200 /.

HDM mix, fle: 110000 v, Cat epithelom, Grass i,
Mugwort, Aspergils sp. Cladosporian sy, Penicllns
PP 1000 PNU, Japanese cedar: 14000 wfe

DR.DF: 150,000 i Mised HDM: 125000 wi a 11
mixture of DP: DF Domesti dust exract: 25 PNU/mL)

Mot extracs st oncenteation f 00 PNU/ml. HDM were

ansyzed at two dilatons: 17,500 30 175,000

The concentaton was generally 10000 PNU/mL DP and

DE: 1500 wi. apanese ceda pllen: 100 gL

57 alegens,including DP, DF,Der p, De 1, Der 2, Der 2
(notspecied)

DR.DE flx 110000 wi. T putescetae: 100NUfm. other
allergens: 1,000 PNU/mi timothygess, coksfoo grss,
mesdow gras eygras. Sheep sore, plantain, e, b
qartr mugwort, Alde sk, birch, A Pencil,
Cladosporian spp. Alenara spp. fesher,cat cpitheum,

e

DR house dust, mise festhers,Priclin pp. Asprgls
. . gomerat, . o L perene, . prtense. .
praensis, Betua spp. Saicspp. . offcinle, R ancolat, .
e, Rumesactosele, . negndo: 1000 PNU/m. D and
s 1000w

Flaallergen at 1500, 750, 11,00, ad 1250 wi Howse
st mitsand sorag mits a 100,250, 50, and 750 PNU/
L Epithl
1250 PNUimiL except for human dander which was

were aalyzedat 500, 750,1,000, and

anslyzed 50,100,300, a0 500 PNU/mL. The msimm.

availble concenteationfr dander was 700 PNU/imL.

“The PNUImL of T.putrscentia extract ested were 1000,
500,250,125,63,32,and 16.

DP and DE:04 pgmLof Der p 1 and Der 1, and 0.2 /L.
of e p 2and Der 2 equivalent 3 bilogicl actviy of

BUIML L destrctor: 03 /L. of Lepd 1, coresponding t0
1 BUImL B, ropiclsand . putescentia: bokogielactiviy
of 1 UL

HDM mised 100 PNU/mL), DF, DP 100 AU/mi), domestic
dustand mixed ant, mised cockronches,howsely apok
fre

1,000 PNU/mL)pollen (gas =G, wee
ant mosquito: 11000 (w/), America cocktosch, German
cockroach: 1200 (w1 paragras (G, Bermud gras G),
imohy ras G) (1000 BU/mL) Babiagrass (G, Johnson,
gras (G Wik ot (G, amaranth (W), siny pigeed (W),
common wormwd (W), burdock (W), golenrod (W),
comslip (W), sorrl (W), kochia (W), ecalypius (1) ol
ol (), Auscalian pine (1 acacia (1) red mulberry (T,
white malberry (1) (1200 W), Sweetcom (G). wheatgrin
6) (1100w, rush (W), typha (W) (1000 PNU/m),
Mised mold, Cladasoriun sp. A fumigats,mised
Aspergil, mixed P, Alternars spp. Actemonian:
P, Curvlaraspp. Drecers spp, Fusari spp. yest
(100w

Catithelim, German cockrosch preparation,house dus,
human dander (not pecficd), Mised dust mites (DF. P,
mixed domesic ces (e, maths, American ockaonches,
and mosaquitoes) (100-250 PNU/mL. o 11,000 /). M.
pachydermats exteacs (1,000 PNV, Stahyococus
aureus (120-180 UFCImi)

istamine (110000 wiv)and  09% seline soluton. Most
llrgens were asscsscd at 1000 PNU/mL. Howse dust (HDM
mixtur) 3 (100w 15000 wi and 110000 wi). Howse
e, lackant and mosquito (1000 PNU nd 500 PNU),
len (14000 wi).Shep epthelum (500 PNU andcom st
0P80

Grsspollen i tree pollen mix

e polln mix I, weed
polen i, flea (1000 NUfmL) . presenta, DF, DP. L
destructor, A s (100 NU/m),catepthelum, ungimix
1100 gl posi control (01 g histamine) and

negative conrol (09% saline solation)

Rizopus spp. (mokd) mis (250 PNU/mL) owse dust:
(100 PN/l HDM (DR DF) (155000 wi) Fleas:
11000 i polen,weeds res and shrubs, owers, maid,
ol House dus, ot e, cotonsecd,kapok s,
pretheu,mixed sk and fether,mosqitos, wo

cockroach and flea mies 1000 PNU/mL)

DE DR A st . purescntiac L destractor 0001 wi),
uman dander, s, cotonlint (00001 i), cat epthlium,
Sheep epithelium, mixed eathers, mixed cockaoaches, mixed
moths, mosquito (500 PNU/mL), whit s, der, American
Beech, e ak, white birch,prve, western sycamore, willow,
e cttommood, popa,cottonwood, weed pollens,sorrel,
ragecd, goldenrod, vipes gass,dandelon,angelics,
mugvor, ntle, reater plantain,Brassca spp.
Chrsanthemumspp. e choves, P patensis, . prtenss, .
slomerata, Lol terna, A. odoratan, P pratense,H. anatus,
Agrstissp. . dacylon, Osts, Wheat, Asprgl spp, &
e, B cinera, el spp. 1000 PNU/mL gein

charcon (1000 PNU/mL)

S3allrgens (100 ~L000 PNUlmL. o 14,000 ). Someof
the llergens ar s beows DT, DR Mite mixture 1 Korea
(DF,DF D micoceras), House s A. alernata, B. ciere,
Mold misure (4. fmigatus A ige, A astcodan, A
il Tre polln misture ceda,cypres,junipe)
Postive contol: Hisamine phosphae (275 pg/mt) Negative

conteos 09% salne soton with 0.1% phenol

DE DR . ptescenia: A, siv: 1100 wiy Fosfto de

histamin: 00275 g/,

DR.DE B, tropicals, . ducylon, P notata (vt specied).

Timothy grass (1 pratnse), Pernia ycgeass (L. perenne,
Common meadow gras (P prtensi), Mised grases: cocks
foot D, gomersta. Timothy gras 1 praens), swect veral
s 4. odoratan), st grass (H.lavatu) and Bermuda
s €. dacylon) (100 i)

DE DP: 100 PNU/mL i s 100 PNUfL. (prepared
with 0 PNU/mL.of DFand 50 PNUI/mL. of D), house st
1000 PNU

here were 4 loca seroslergens,inclding D fand et p

extracs (o speced)

DF and DP, 40 g/l and 3675 L respectvely

Single DE DR.A.sir, . putescentia, L. destructor D,
slomerata,  pratense. A alerata, M. pachyderti
Composed: Asprgills mix

Positve resuls: Papule diamete xceeded by
atlast s mm the diluent conteol

Papule diameter exceeded by atleast 5 mm the
dihunt control

Papule diameter exceeded by ateast 5 mm the

dilunt control

Postive el the verage papule
iameter 2 o the e diameter of the
istamine and difucn. A rsponse o +2or
igher was considred positve Contrl dilut:
gradedas e Poste contol (isamine)

was graded as 44, Grading was fom 010 4.

Postive:whess between 50 and 75%: posiive
(14):75%f the dameterof Histamine
solution were considered songly posive
(24 Negativ: < 12 fthe diameter of the

positive control

NR

A+ 1o 4 sclebasd o crythema urgor,
papule lvation, and sz () 41 barly
percepiblylargr than negative contel +:
loscly approvimted th izeof hehstmine

P

A+ 110+ sclebased o erythema turgor,
papule lvation, and sz () 41 barely
pecepubyarertha negativecontrol +4
loscly spproximted th ieof the histamine
popule

1+ ractions erythema diameer 25%of he
mesn negative and postiv comtrols. 2+
eacion: the mean vl 34 esction:
iameters25% arge than the mean vale, The
negaive contol was asesed s (<) 3+

eacton: postiv control,

Subjectively raed from 0104, withsirong

positive ractons rated s Sor 4.

Positve:size 2 than the psiive conrol (+++)

Negativ: & than the negtive contrl (<)

Objectvebiases by the frsttwo uthors o the
sy (65,79

44 eaction > than the dismetr of he
postive cotrol.++: esction > than he
avragediametr of he postv and negaive
oo, +: Greate tha the dameer o the
negaive contol bt sl than he versge
iameter of the pasiive and negtive conros.
Negative: Eqal o or sl than the dimeter

ofthe negative cotrl

0= whealthe same size s the egative control

e-quarter th i of the postve

control 2+ = alfthe iz ofthe psiive conteol

»

hree qurtes th i of the positve
control 44 = wheal the same size orlrger than
the postiv conrol & poitive eaction was

rtedasequal 0 orgreater than a2+ reacton.

Gradedan 0104 sl based on i,
intenity o erythema,and rgidy).Posive:
those rectons with a scor of 2 (althe size
and gty ofthe reacton nduced by the

histamine control oltio) o higher

Reactions weregradedon sl from 0104
s on sz, nensty ofeythema (rdness).
and targor (sweling)

Postive reactions scred s 2o higher
mesning the reaton sizeand tugor et
Teast hlfof the iz snd urgor nduced b he
istamine control sluton

4 Dimeter 2 than the psitive control.+5

Dimeter >

e average diametrofthe
postiv and negaive contros. +

Dimeter 2 the negativecontrol butsmalle
than the verage diamete ofthe posive and

negative controls

0101 compared o the contros Positve

reactions ted 22,

Positive whesl scoring 3 or 4 compared o the

Histamine postiv control (score of )

Positive Whealdiameter > the sverage
betwen th diamete of th aline nd
histamine phosphate controls

Postive:iferythematous and, o ndursed,
and papaledimeter 2 tha the mean diameter
Betweenthe negativeconrol and the posine
istamine phosphate contrl (1 o H2),
Threshold concentraton the highest
concentration a which 10%or fewer dogs (5

3730 dogs) reacted posivly.

Obcctive ealation: Postive resction: 3.
iameter > halfof the negative and postive
conto diameterssum. Subjectve valuato:
201014 scle s seds 0 = negaive, and

4= posiivecontrol rarger resction, Postve

reacton:subjective score 2 2.

Positve: Whesl

fameter 2 than the verage
diamete ofthe histamine snd egatve

Postive reacton:hediameter and rdnessof
the whesl 2 o the mean dimete and edness
of the papule nduced by isamine nd sline
sluton.

Posiive recton: f ated with  score of 22 00

a0to dscie.

Postive reston: fratd with  scoreof 221
on 401041 scle (bnsed o the perceved
iameter of the wheal,crythens, and
indaraton). o i the bjective messurement of
the whea dameter was 2o the avrage o the

positiveand negative contrls

Subjstive assssment: Posiive = a wheal with

erythema compurabl o the posiive conrol
(istaminesoution). Objectv assssment:
Postive reacton: dameer 2 than the mesn
valueo he posive and negative conrols
443 Diameter 2 than the positive contrl
(14 mm).+++: Dimete smaller than the
postive control (12-14 ). ++:Dismeter

halfthe pstive contel (5

.+
Diamete > than the negativeconrol by 3 mm
Butless than Pl the psiiveconrol

(527 m). < Diameter < than he negaive
contol

Postive reaction: dameter 2 than alfthe
iameter of th posiiveand ngatv controls
diameter.Sbjeciv: A sl from 010 4 was
used o valuate he whels dismete, heght,
irmness, and eeythema. 0 Negative contrl &
Postive controlScres o 3 and 4 = postve

and clinicalyrelevant.

Grading sal: 0 0 based onthe sz of the
heal, urgor,and erythema compared 1o the
control i, Positive reactions st s soring

22 Negatv: et sices scoring O 1.

+1: Wheal size > than negative conrol, < than
themean valuebetwen positve and negative
conrl, (+2): iz > than the mesn value
between posiive and negative contl,
and < than posive contol. (+3: iz > than
postive control. (<) Whealsize < than

negative control.

Authors evalustedsiz and quaiy o the skin
escion, Reactons weregraded on  scle of 0
.4, where 0 represnts  negatve el and 1
o1 eprsents postiv el of varying

ki esctions were measured by cleulatng
the nerage between the argst diameterand.
s pecpendicla I this avrsgeexcoded the
postive control, it was considred  posine

Objective methods: mesuring the dismeter of
the whea.Posiive = whesl diamcter > than
theaveage ofthe negative and posive
conrols (isamine) o at et 3 mm > than
the negative contrl Subjctiv methods:
prsenceof rythemaand dighal palpaton.

negativ resction 34 posiiveracton,

Ascallefom 004 was s, bisedonthe
i ofthe erythematouswheal 15 mi afce
injcton. Reatons were compared 1o the
mesn diameers and eythema of the positive
and negatv comtaols. A reaction vas

considred posttive it scored 52+

Postive resction:the diameter and rdnessof
the wheal at he st sie were o the aversge
iameterand rednesof he el t he
postive control(istamine) and egative

control (sl solatio) sites

Postive reacton: fthe dameterandredness
ofthe whes at the et st were 2 tothe

avrsge diamete and ednessofthe whesls
he posiivecontrol (hisamine) and negative

control (sl solatio) sites

Postive reactons when the whels
were 2 than hlf th i between he negaive
control (sl solation) and the osiive
contol (.01% histamine phosphatesolution).
Reactons were scored on  scle fom 0

(negatie) 4 (maxmmum postve)

“The masimam reaction occurred 15 nd 20 min, Threshold
concentrations ke those n humans: House dust extract (15), house dust
mite (10 Ul usnan dnde (0.15),anmaldander (.15, 10-ld
igher.polln misures (1,000 Noon unfsmL), fungi (1), and fcas:
0199, The commonly used pollenextrcts of 1000 0 1,500 PNU were
100 concetrate. The T i sl o diagnosing CAD. Wheal diameer

isarelisle messure of ssssment

‘Consideration of human dande in 1D for dog.Lowe incidenceof
eactons to mold compard to other stdies. Multiensitvty o slergens
s found in59.19% with house dst human dander and pollen

There were discrepancesbetween immediste sin reactivity IDT) and
llergen-specific G s This suggest that [gGa antbodies do ot

alvayscoincide with immedise ski resctivity

Allergen selection oe dagnostic estingshoukd conside nvironmental
factors such s humidity and tmperatreon slegen sy, The
llsgen pane valustd intis sty s alidfor CAD i the UK. Further
studic ar neodd 0 cxploregeogrphical varistons i slergen

prevlence

he eactons Dee p L, Derp 1, Der 1, and Der 1 rc s importat for
‘CAD. Nospecifc IeGd was found fo the fractions Derp1 (25 KDa). D
114 KD), Der 1125 KDa),or Der 11 (14 KDa). This s doubis
aboutIGid s seniing anibody o he skin

Sens7225% Spec 1635, P 7647% and NPV 35715, ELISA has
Himited vl diflcrentiting between stopic dogsand CAD. The
Corrcation between IDT and ELISA was poor with sgreement innegaive
coreltions (egatv llergens in both tets). Falsepositv rsctions
were more frequent thanfle negaties,hgh sensiviy. and negative

predictive values

High positvty of IDT o HDM in normal dogsrfsesquestionsabout the
concentstion (110000 v fo DF and DP: 1000 PNU for hse ds).
“The use ofallergen mivtres withoutfrthr uriction s ot
ecommended. Ther i tendeney orstrong response 0 IDT to showe
eevatedevels of . Posive DT and gk ELISA fidings n pormal
dogdu o heterogencty of canine g Simila pecfiity. sensiivity.
PP and PN of g and G for HDM. Highe evelsof gt house

st normaldogs suggest a proective ol for this immunoglobulin

2

Sens (ositv = 1-2,100% Postie= >2, 5%, Spee (Posity
60N Psiive= 2, 93%), and ffcay (Calculted concerming sintess)
(s
observed betweenthe TOPSCREEN group assa and the individulsip

for pollen,mld, and food llergens. Srclogiclreactons were very

12785 Posiives >2,76%). A good corlaton was

ek with weak DT s, IDT tends o corrlte with SAT

The DT s considered mare eliabe for diagnosing CAD, while the
Immunodotcan beacomplementary ool. Sty nd specicy
varieddepending on thellrge,with he DT tpically showinghigher
alues. Thee was  goo orlation etween the DT and Inmunodot

for dustmites,but n for therallergens

‘Overal, ELISA Sens 90%, HDM 86%. fleas 6%, tree polen 57, grass.
pollen 75%. wed polln 70% molds 0%, Overal Spec 1% HDM 95%.
s 915 tre pollen 94% gras pollen 92% weed polln 83%. malls
100% High corrlation (84%) between IDT and CMG Imunodot,
OverallSensand Spec of CMG oot wee higher than DT, being

elsle o discriminate CAD and nanstopic paiets

I topic dogs there i astrong cros-reactvty beween DF and DP
llegens Sensitzation to DF may be more predominant than DR Sens to
Dert,

W Der 23t 50% IDT and SAT (Immanodot and ELISA) methods

areusful o the diagnosis of CAD.

(CAD i commonindogsin Greece,withahigh prevalnce of resctions o
house dust i, cspecall D Nosexul prfeence was ound, bt
certain breds such s the orksire Terier,Chinese SharPe, and
Cocker Spanic showed  higher predisposition to CAD

Dogs with CAD can develop a Type | ypersensitiiyreaction to
apanese Codar olln slergen, similar to what s observed n humans.

More studiesae neded todetermine it el relevance

IDT and SAT ae sl o dentifying alergens in CAD and
immunothcrapy formulatons with  high nidence o sensivity o
HOM (house dus mites) n Japan. There was good arcementbetween
the el o IDTand SAT,although SAT showedlower senstvy

compared to DT

“The mised extact of HDM shosdfle negatve rsuls. The house dust
extract hd v sensitivity and was ot spe for HDM. Individualexrscs

f DF and DP ae recommendes instead of mixed orhouse dust extrscts

1o void fle ngatves and relabily

HDM, partculrly DF s th most mportant llergens in CAD in
Southesstern Australi,Gras, weed,andtree polln o play an
mprtantrole. Plantspecescoss reat and environmentlfctors afect

pollen distribution

HDM (specially DF compared with D) and Japanes cdar polen e
the mot commonslegens n CAD i Japan. Seection o slrgen or
1D and SAT shoud b bsed on enitonmental fctorsand theie
scographic isribaton.Shiba I dogs showedabred predisposion o
sopy

sty demonstated hercogaiionof major and i llegensof
Dermatophagodes by canine E. Morallergens entified nchudeda
ehtinase, Der 15, with no diflcences sty or spcicy between
polyconatand monocional anti-canine g The Dermatophagoides
sroup 1 and 2allrgens ave imied relevance n CAD, There wasagood
Corrcation between DT and immunotzansefor D and DF

“Thesensivityof ALLERCEPT compared t0 DT ranged rom 6310

196 forall allerens and he spc anged from 64.21099.3% There vas
astrongand highy sgnifcant corelaton 1D for DF and DR bt it
waslessrong i the ALLERCEPT pancl. The ALLERCEPT pancl
showed ighe posiive reaction compared o DT for mstallrgens.
Carll vlidaton of e cut ofs s csentil 0 improve sensivity

without compromising secicy

ELISA Sens 53.6% o) and Spec B4.4%. PPV 75% and PRV 67.5%.
“Thresno sandardized ctof fo ELISA. The et docsnot e
llrgenspecfic anctionl I, which queston s uslulncs. Thee was
poor corrclton between IDT and ELISA i thi stds. The us f dst
mite mistures in ELISA led ol posiiv resctions

Theeshold concentrationsforallrgens: geasses,weeds, ees, molds, and
Insects (1,750 PNU/mb), Fe allergn (1500 w/), DP 250 PNU/mL DF
ad T, puinscentiae (100 PNU/mt) Epidermal (ll at leas 1250 PNU/

mL), human dander (300 PUmL). histamine concentation

(1100000 w1s) 4nd 1,000 PNU/mL. may be inadoguate,resslting in flse
positive o negatives: the opiml concenration fo IDT s
L1000

“The DT with T, putresentaeestrsc do ot differntist between

ety dogs and dogs with AD. The most common posiive reactions

occurred ta concentaton of 1000 PNU/mL

Although th extracts e sandardized for hamans thy maybe cicive
n CAD. The most frequent poitive resctions in CAD were o T
puinscntie nd L dsrucor (mportanceof inchding ther n 1D).
There was  signiican diference in the prevalence of posite eactions
in dogs with CAD and heskhy dogs

Prevalence: DP 7456% and DP 53.51%: Thes ar the most reuent
llrgen indogs and humans i Thailand, with DFbeng mor common
in dogsand DPin humans. Other comman alrgens were howsedust
(2629, American cockaosch (23.68%), Paa grass (21999, and mixed
a0t (20.15%). Noasocation was found between allrgens nd the

locstion ofsin lsions,

Housedust i the mt commn sllegenin CAD (729) DF (70%), D
(70%), HDM misure (68%, and nsect mixture (33%). Corelation
between eactions o housedust and HDM miture, betwen DFand D
Males wre more susceptbeto CAD than females, The st afcted
brecds were goldenrtieers,crasbreds,beagls, Labrador rerievers,
and Matse erier. It s important t ey spcic allergens and
understand the ensitonmental fctorsof CAD

The bjectivescor can serveas  eferencefor individuals without
experience. Combining subjectiv and objectiv methods can provide
more sl IDT results

The mos frequent resctions o HDM (7061%),paetcully.are DF
93.66%. Pollenallrgens (19.5%). pecaly i the rass polen
miture, Animal alergens (415%) affect the cat epithelum. Mld
llrgen (16%) e frequen,Flc allergens (4.03%), Polysenszaton
in9sen

Mold,house dust, HD, nscts,and inhalants

common slergensfor
CAD in Soul. ndoor lfsyles and climatechangesn Korea may.

inflaence thes findings

Mostallergenswithinelted groups (ouse dusttoage mites,
epidermisibers, e, wesds,grass pllen nd mods) showed.
tatisticaly sgniicant socitons,indicting potentil cros rescivity
or cosensization. These findings sugeest it elatedallrgens may share

<ommon epitpes, which could il

e llergen slection fortesting
and immunotherapy: Further research i needed toclarify thse findings

“Tnsstudy’saverage concordance rate between SATand IDT was 76.3%.

i gk st e unreisble and do ot detect significant difrences

between normal and aopic dogs

Disgnosic rierafor CAD,sconding o vl were wsed o cvalate
the Sens and Spec ofthe el gk ELISA e, Result: DF Sens 82.3%
Spec 27.2%. DP Sens 65196, Spec SO%. T putrscntiae, Sens 74.3% Spec
5330, A sr, Sens 59.45%. Spec 1429, IDT has  lowerero e than
ELISA Gigh Sens inallllergens). IDT i the god sandard diagnos
method for CAD

High senszation to HDM (DF B. rpia) and s polen (C
dacton) The st common llergens s the DT e B, rpicals
(859, C dacylon (2.45%)and DF (333%). ELISA showed the highest
sensization o DF (36.5%), fllowd by T utresceniie (56.%)nd B.
ropicals(456%). o corelation was found between he sl of the
IDTand he ELISA

No correltion was found betweengrss polln sensitization and the dogs
Sex.ageor month o birh.Dogs sensiized t grass pole ofen reacted
0 many otherallrgen, partiularly DF. The acumulation of

croalrgensindoorscoukdexlan the lack of seasonalit n senstzation

Brevalenc: D 6463%. D 555436, Mised mies 4756% Howse dust
553706, Therefa moderate coreation between DP and howse dust

(6= 0519, DP and DF (r = 0426), and DF an mixd mites (r = 0429,
Mised mtes: Sens 60325, Spec 9470% Housedust: Sns £290%. Spc
59509, No signfcant dfleences wer ound n the v st bused
o sex bred,age, o cos lngth, HDM i n imporant sourceof
llrgen in CAD, Mixd mite extracs did o it ki responses s

Srong a individusl extracts

Fiveallergens wee dentifedasmajor IgE-binding compnents to DF
(Der Alta 10, EF1 the elolin ik llegen Der 16, Der £28,and
e £2)and Dee 3, Der 10, Der 20, and D 32 as minorallergens.
Cros eative invertcbrate components such s - enclas, seine

proteas, and rginine Kinsse were suspectd

Beingoder than 3 years was sk fctor for CAD, Helty ldery dogs
Showed clevaed velsofall soypes (gE. G, 161 and 1G2) againt
HOM. Both gk and 161 wee el in distingushing HDAR specfc
llrgens in CAD. gk and I
1462 for HDM. 1 had simila vl rlvancea g i detecting
HDN.specfclsgens in CAD: A seroogiea pprosch could srve a3

Showed btter sensitivity than IgG and

vald and e invasive ool n CAD

House dust mitesand storage mites were the mostallrgenic speces.
Sgniicantcoreatons wer obcrved between sensitzation o diftrent
g, M. pachydermats showed  highsensitzaton at s was

associated vith sevee dermatits

AD, Atopic dermatitis; ASIS, Allergen-specific Ig serology; BU, Bethesda unit; CAD, Canine atopic dermatitis; DF; Dermatophagoides farinae; DP, D. pteronyssinus; EAU, ELISA absorbance units; IDT, Intradermal skin test;Ig, Immunoglobulin; Immunodot, Diagnostic
test that uses allergen-specific trip tests to detect the presence of specific Igk antibodies in the serum; ELISA, Enzyme-linked immunosorbent assay; HDM, House dust mites; M, months; MWD, Mean wheal diameter; NE, Nitrogen equivalent; OD, Optical density; PBS,
Phosphate buffered solution; PNU, Protein nitrogen unit; PNV, Negative predictive value; PPV, Positive predictive value; SPT, Prick test; SAT, Serologic specific allergen test; SD, Standard deviation; Sens sensitivity; Spec, Specificitys wiv, TR, Tyrophagus putrescentiac;

Years; NR, Not reported; The samples were weighed per volume.
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SAT TES (Sens) (Spec) (PPV, (PNV) Cutoff point (positive)
ELISA IgE. Ginel etal. (44) 7223% 416% 7647% 3571% 0D >0.15

ELISA CMG Immunodot IgE. Mueller et al. (16) 90% 1% NR NR NR

ELISA FeeRI o IgE (DE, DP). Foster etal. (49) 67.9%; 19.3% 89.3%; 96.6% NR NR 0D >0.250

ELISA IgE. Seevik et al. (26) 53.6% 84.4% 75% 67.5% 0D >0.250

ELISA FeeRI o IgE (DF, DP). Popiel and Cekiera (56) 82.3%; 65.1% 27.2% 80% NR NR 50 EAU

EAU, ELISA absorbance; PPV, Pos

ive predictive value; PNY, Negative predictive value; Sens, Sensitivity; Spec, Specificity; NR, not reported.
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Allergen Mites Insects Trees Molds

Reference Mix B. tropicalis Tl House Peristolaca  Insect Ants’ Mix @ B. Polen-mix
dust americana  mix mix Epithelia dactylon mutica grass

Chanthick etal. 75% 4% NR NR 26% 24% NR NR NR NR NR 2% NR

(83)

Yang Sungand Pi  70% 70% 68% NR NR 72% NR 3% NR NR NR NR NR NR

‘Huang (84)

Taszkun (55) 94% NR 71% NR NR NR NR NR NR 4% 415% NR NR 20%

Pereiractal. (57) | 33% NR NR 49% 57% NR NR NR NR NR NR 42% NR NR

Chermprapaietal. | 65% 59% 8% NR NR 36% NR NR NR NR NR NR NR NR

(23)

DE, Dermatophagoides farinac; DP, D. pteronyssinus; NR, not reported; TR, Tyrophagus putrescentiac.
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