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            Abstract

            
               
Atopic symptoms are a commonly encountered presentation the pulmonology, dermatology and medical outpatient visits. Identification
                  and avoidance of the precipitating factors is important in the management of these patients. 
               

               Clinical history usually doesn’t give a complete picture of the spectrum of allergen sensitivity. Skin prick Test is described
                  as a safe technique in identifying some obscure precipitating factors that might be worsening the clinical scenario.
               

               This is a 6 month cross sectional study conducted in a research institute in central Kerala among 31 chronic urticaria patients
                  during May to October 2022. Skin prick testing with 30 common food allergens was done.
               

               Among the 31 subjects studied 26 (83.87 %) had allergy to foods (90 % among males and 80 % among females). Dal Urud (35.35
                  %) was the found as the most frequent food allergen, followed by pea (25.8 %), fish, rice and wheat (22.7%). 
               

               Dal Arhar, Milk and fennel seeds were found to be the least common food allergens.

               Apart from minor itching and redness, none of the subjects developed significant reactions following the test.

               This study underlines the importance and safety of skin prick testing in patients with chronic uricaria. In this study it
                  was found that more commonly used foods in Kerala like rice, dal urud were more sensitive.
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               Introduction

            Atopy can present to the op in various forms like Urticaria, Allergic rhinitis asthma etc. Atopy is the genetic tendency to
               develop allergic conditions like asthma, atopic dermatitis and allergic rhinitis.1 Other common presentations of atopic individuals are allergic conjunctivitis, drug allergy, uricaria, angioedema and anaphylaxis.2 Urticaria one of its common presentations is an immunologically mediated common disorder causing distress to the affected
               patients all over the world. Food allergens are can precipitate this reaction. Urticaria may eventually lead to a more serious
               medical conditions like angioedema and anaphylaxis and hence needs timely attention and management. 
            

            Atopic symptoms in the form of allergic rhinitis, asthma can also be linked to food allergens. Avoidance of the precipitating
               factor is important in the management of atopy. The pattern of food allergen sensitivity may vary from place to place and
               from time to time. This study is expected to highlight the pattern of food allergen sensitivity in central Kerala.
            

            Urticaria referred to as hives presents as blanchable erythematous, oedematous papules or weals and are usually intensely
               itchy. The lifetime incidence of urticaria is usually about 15 %. 3 Chronic urticaria is defined as uricaria on most days of a week for six weeks or longer. It is more common in the age group
               30 to 50. Studies have also shown a female preponderance, the prevalence being two times as in men. 4 Food allergy influences the health related quality of life significantly. It has impact on dietary, social and psychological
               factors. 5

            Food allergy is an adverse health event originating from a specific immune response that may occur reproducibly or repeatedly
               on exposure to a specific food. Food allergens are specific components of food or its ingredients (usually proteins) which
               when recognised by allergen specific immune cells, elicit specific immunologic reactions resulting in characteristic symptoms.5 Genetic predisposition and environmental factors interfere with oral tolerance leading to development of food allergy. 6

            
                  Types of food allergy 7

               IgE Mediated - Contact Urticaria, Pollen Food Allergen syndrome, Anaphylaxis.

               Non IgE Mediated - Food protein induced enterocolitis syndrome & proctocolitis.

               Mixed (IgE + Non igE) - Eosinophillic esophagitis.

               Allergic reactions can be classified into immediate and delayed. Immediate reactions occurs within minutes to few hours and
                  are IgE Mediated. Delayed reactions occur within several hours to few days and are mediated by cellular mechanisms. 5 According to a study done in 2010 Vitamin D also has an important role in immunological mechanisms contributing to food allergy.
                  8 Food allergy should be differentiated from other conditions like Coeliac disease, food protein induced enterocolitis syndrome,
                  IBS (Irritable Bowel Syndrome) etc. 9 
               

               Guidelines recommend performing SPT for identification of foods causing food induced reactions which are IgE mediated. However
                  it cannot be relied upon for diagnosis.5 A positive. The sensitivity of Skin prick test (SPT) is approximately 90%. However the specificity is lower, around 50%. So
                  for diagnosis a supportive history is essential. 10 The preferred instrument for SPT is a single headed metal lancet. The test is conducted by placing a drop of allergen extract
                  on the skin and pressing metal lancet through it for at least 1 second penetrating the epithelial layer of skin without inducing
                  bleeding. 11 

               The gold standard for diagnosing food allergy is the Skin Prick test. Serum allergen specific IgE tests can be used when the
                  patient has severe dermatographism or when the patient is unable to stop taking anti-allergic medications. 12 Patch test is the gold standard test for diagnosis of delayed type IV hypersensitivity reactions. Other tests used for diagnosis
                  are prick to prick test, double blinded placebo controlled food challenge test (DBPCFC) etc.13 Novel diagnostic tests like basophil activation tests, DNA methylation signatures, determination of epitope binding, and
                  bioinformatics may upgrade the scope of diagnosis in future.14

               The best, safest and simplest strategy to prevent the occurrence of allergic reactions is to avoid the offending agent. Specific
                  emergency medications like adrenaline may be useful in the event of an anaphylaxis. De-sensitisation with Oral Immunotherapy
                  or Sublingual Immunotherapy may increase the tolerance to the offending agent.15 According to a multicentric study published in 2021 early introduction of some foods causing allergy like peanut and egg has
                  been found to decrease the development of food allergy.16 Tolerance to can develop naturally over time to allergic foods but are uncommon to some foods like peanut, treenut, fish
                  or shellfish.17 Vitamin D, Essential fatty acids and zinc may promote immunologic tolerance by enhancing the anti-oxidative and anti-inflammatory
                  barrier.. Nutritional components such as pre and pro-biotics may also be useful.18

               According to a study done by Huge A Sampson in 2004 in USA, milk and egg were the most frequent food allergen among children
                  and shellfish was the most frequent food allergen among adults.19 In a study conducted in 2012 among Asian population the most frequent food allergens were shellfish followed by egg peanut
                  beef cow’s milk and tree nuts. 20 According to a study published in 2017 in Kerala wheat, garlic and nuts were the most common food allergen. 4 A ten year population based study report published in 2018 reveals the temporal trends in food allergy with a marked increase
                  in incidence of food allergy between 2002 and 2009. 21

            

         

         
               Objective

            To study the pattern of food allergy in patients with atopy with h/o allergy to foods using skin prick test. 

         

         
               Materials and Methods

            
                  Inclusion criteria

               All consecutive patients presenting to OPD with atopic symptoms with h/o food allergy, subjected to skin prick testing for
                  diagnosis and are consenting to be included in this study
               

            

            
                  Exclusion criteria

               
                     
                     	
                        Immunosuppression - Diabetes, HIV.

                     

                     	
                        Patients with diffuse skin disease which may interfere with interpretation.

                     

                     	
                        Patients on treatment with biologics.

                     

                     	
                        Patients on long term treatment with topical or systemic steroids.

                     

                  

               

               A detailed history of the past events of atopy, food allergy, and urticaria were taken. Patients were advised not to consume
                  antihistamines, steroids, tricyclic antidepressants, 1 week hours prior to the test. 
               

               Allergy Skin prick testing was done with 31 food allergens according to guidelines and skin reactions were read at 15 to 20
                  minutes. The positive control given was histamine and the negative control buffered saline. A positive reaction was taken
                  as a wheel size of 3 mm or more than negative control. 
               

            

         

         
               Results

            Table  1 details the demographics of the study population. The study population predominantly consisted of females which may reflect
               the increased incidence of urticaria among females in the general population. Majority of the study population were of the
               age group 20 to 34.
            

            The prevalence of food allergen sensitivity by Skin prick testing in the study population was 83.87 %. The food allergen sensitivity
               pattern as observed in the skin prick test is given in the chart below (Figure  1). Dal Urud (35.35 %) was found to be the most frequent allergen in the study population. The other agents the study population
               was most sensitive to were Pea (25.8 %), Fish, Rice and wheat (22.5 %) were. Dal Arhar, Milk and Fennel Seed were the least
               common allergens. None of the study participants developed serious allergic reactions. 
            

            
                  
                  Table 1

                  Age- gender distribution
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                  Figure 1

                  Food sensitivity pattern by SPT 
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               Discussion

            Food allergy affects 2 to 10% of the population. The most prevalent age group varies with studies. Some studies have shown
               a higher prevalence among children.7  The prevalence was higher among adults in few other studies. 4 Our study population were predominantly of the age group 20 to 34. Limited sample size and selection bias due to reluctance
               to skin prick testing in children might have affected this study result. 
            

            64% of our study population were females. The gender prevalence of urticaria revealed a female predominance in a study done
               in 2017 in Kerala.4 In a 10 year population based cohort study published in 2018, studying the trends in food allergy over time, the annual average
               incidence rate of food allergy was significantly higher among males.22 

            The prevalence of allergy to foods in patients presenting with atopy with h/o allergy to foods was 83.87 % in our study. In
               this aspect studies from Kerala had revealed widely variable reports ranging from 62.9% to 98%.4, 23 Regional differences in allergen sensitivity pattern might account for these differences. Even though food allergen sensitivity
               is predominant in our population, the possibility of aeroallergen sensitivity and other causes might be contributing to urticaria
               in the remaining 16.13% study participants. 
            

            In our study population the most frequent food allergen was found to be Dal urud which is one of the most common foods used
               in Kerala. Idly and Dosa prepared with a combination of Dal Urud and Rice are popular foods in South India especially Kerala.
               Other common food allergens found were pea, fish and rice. In study done in 2012 in Kerala black pepper followed by coffee,
               banana, prawns and dal urud were the most frequent food allergen while in another study done in 2017, wheat followed by garlic
               and nuts were the most frequent food allergens. According to a study done by Huge A Sampson in 2004 in USA, milk and egg were
               found to be the most frequent food allergen among children and shellfish was the most frequent food allergen among adults.19  Regional and temporal differences might account for the change in pattern of food allergens.
            

            Emerging evidences regarding the role of Vitamin D and early exposure to some foods have been found to have association with
               the pattern of food allergen sensitivity.8, 16  Inclusion of these concepts might improve the scope of this study. 
            

         

         
               Conclusions

            The prevalence of food allergy was found to be 83.87% in patients presenting with atopy with h/o allergy to foods.

            In this study the study population were most sensitive to Dal urud which is one of the most commonly used food in Kerala.
               
            

            None of the study participants developed serious allergic reactions and therefore skin prick testing may be considered as
               a safe test to identify food allergen sensitivity among patients with urticaria.
            

            Studies including larger sample size and inclusion of assessment of relation of vitamin d levels with food allergen sensitivity
               can be done in the future.
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