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            Abstract

            
               
Introduction: The main features of atopic dermatitis or eczema are skin barrier disturbance and immune dysregulation. Milder form of Atopic
                  dermatitis (AD) is reported to occur in India. There is demonstrable association between Serum IgE and AD.
               

               Aim: To find out the clinical pattern of AD cases and to determine Serum IgE levels.
               

               Materials and Methods: A cross-sectional study done among 80 subjects (50 cases and 30 controls) in Department of Dermatology, Venereology and Leprosy
                  (DVL) outpatient department (OPD) of KIMS, Hospital, Hubli, Karnataka. AD cases and controls were selected as per the Hanifin
                  and Rajka’s criteria and Serum IgE levels was as per the Clinical and Laboratory standards 2008. 
               

               Statistical analysis: Collected data was analysed for frequency, percentage, mean, standard deviation, Chisquare test and Karl- Pearsons Correlation
                  coefficient.
               

               Results: Twenty two (44%) cases had elevated IgE levels. The mean IgE in AD cases was
               

               186.78±170.50IU and in controls were 24.7±19.3IU. The association between less than 2 years age and increase in IgE levels
                  among AD cases was statistically significant (p<0.0001). Less than 2 years age group presented with lesions commonly on the
                  face and extensors of extremities (83.4%), whereas children between 2-12 years and above mostly had lesions on flexor aspect
                  of their extremities.
               

               Conclusion: IgE levels were higher among younger children compared to older children and adults and the commonly involved areas are face
                  and extensors in young children. So IgE levels may be helpful as a predictor of atopic dermatitis in less than 2 years age
                  group.
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               Introduction

            The prevalence of allergic diseases is increasing globally, with about 30% to 40% of the world population affected by one
               or more allergic conditions.1, 2  India too has seen a rising trend in atopic dermatitis in last 4 decades.3, 4  Many factors like sociodemographic, diet, environmental pollution and climatic change has been attributed to this rise.4, 5, 6, 7  The severity of lesions are more in those who have developed the disease early in life.5, 6, 7  Serum IgE levels varies with age, gender and geographic location.6 Studies in India on AD of children and adults and its
               relation to IgE is very less. Hence it was necessary to conduct a study on IgE levels in our Indian population.4, 7, 8, 9 
            

            The objectives of this study are: 

            
                  
                  	
                     To find out the clinical pattern of the atopic dermatitis

                  

                  	
                     To determine the IgE levels in study subjects.

                  

               

            

         

         
               Materials and Methods

            This hospital based cross-sectional study was conducted in the Department of Dermatology, Venereology & Leprosy (DVL), KIMS,
               Hubli, Karnataka. A total number of 80 subjects were studied of which 50 were cases and 30 controls. Cases and controls were
               identified as per the Hanifin and Rajka’s criteria.10 Muco-cutaneous examination was done as per routine examination protocol. Matching of cases and controls was done. Blinding
               of the investigators involved in haematological testing was done to prevent bias. Three ml of EDTA blood was used for complete
               hemogram, absolute eosinophil count and 2 ml blood was allowed to stand for 30 minutes, centrifuged for 10 minutes and serum
               sample was used for estimation of IgE by ELISA method by THERMO FISHER SCIENTIFIC INVITROGEN IgE Human ELISA kit. Serum IgE
               levels was as per the Clinical and Laboratory standards 2008.9  Data was collected on age, gender, family history and clinical examination for morphological pattern, number and site of
               the skin lesions. Laboratory examination was done for routine blood test, absolute eosinophil count and Serum IgE.
            

            
                  Statistical Analysis

               Collected data was analysed for frequency, percentage, mean, standard deviation, Chisquare test and Karl- Pearsons Correlation
                  coefficient.
               

            

         

         
               Results

            Table  1 Shows the age and gender distribution of cases and controls. The mean age of cases is 9.10±10.95 years and for controls is
               8.93±10.1 years. There is no statistical difference in gender and age distribution between cases and control group. (Cases
               - X 2= 0.0374, p=0.98, Controls - X 2= 0.0037, p =0.95). Atopic dermatitis cases were mostly males (66%) in this study. 
            

            
                  
                  Table 1

                  Demographic data of the study subjects
                  

               

               
                     
                        
                           	
                              Variables
                        
                        	
                              No
                        
                        	
                              %
                        
                        	
                              Mean
                        
                        	
                              p value*
                        
                     

                     
                           	
                              Age (in years)   Cases (n=50)
                        
                        	
                              >2
                        
                        	
                              17
                        
                        	
                              34
                        
                        	
                              9.10±10.95
                        
                        	
                              0.98
                        
                     

                     
                           	
                              2-12
                        
                        	
                              19
                        
                        	
                              38
                        
                     

                     
                           	
                              >12
                        
                        	
                              14
                        
                        	
                              28
                        
                     

                     
                           	
                              Age (in years)  Controls (n=30)
                        
                        	
                              >2
                        
                        	
                              10
                        
                        	
                              33.3
                        
                        	
                              8.93±10.1
                        
                     

                     
                           	
                              2-12
                        
                        	
                              11
                        
                        	
                              36.6
                        
                     

                     
                           	
                              >12
                        
                        	
                              9
                        
                        	
                              30
                        
                     

                     
                           	
                              Gender  (cases) (n=50)
                        
                        	
                              Males
                        
                        	
                              33
                        
                        	
                              66
                        
                        	
                              
                        	
                              0.95
                        
                     

                     
                           	
                              Female
                        
                        	
                              17
                        
                        	
                              34
                        
                     

                     
                           	
                              Gender  (cases) (n=30)
                        
                        	
                              Males
                        
                        	
                              20
                        
                        	
                              66.7
                        
                     

                     
                           	
                              Female
                        
                        	
                              10
                        
                        	
                              33.3
                        
                     

                  
               

               

            

            

            Out of the 50 AD cases, 43(86%) were known cases and 7(14%) were newly diagnosed during the course of this study. Family history
               of atopy was found in 24(48%) of the AD cases. Four (8%) of AD cases had given personal history of asthma, whereas 13(26%)
               of them had a family history of asthma, 6(12%) asthma, allergic rhinitis and atopic dermatitis, 3(6%) and 2(4%) had a family
               history of only atopic dermatitis and allergic rhinitis respectively. All the cases had pruritus and typical site of presentation.
               All the 50 AD cases exhibited xerosis, 43(86%) secondary bacterial infection of which 30(69.8%) cutaneous infections and 13(30.2%)
               with both cutaneous and upper respiratory tract infection, 38(76%) eczema, 10(20%) excoriation and 18(36%) had lichenification.
               None had follicular eczema. Dennie-morgan folds were seen in 31(62%) cases, Pityriasis alba in 23(46%) cases, facial pallor
               in 21(42%) cases, facial erythema in 12(24%) cases, non-specific hand/foot dermatitis in 9(18%) cases, periauricular fissures
               in 7(14%) cases, Hertoghe’s sign in 5(10%) cases and anterior neck folds in 3(6%) cases. None had cataract or keratoconus.
               A seasonal exacerbation of atopic lesions was observed in 40(80%) cases and 36(90%) of the cases occurred in winter and 4(10%)
               in summer. 
            

            It was found that children below 2 years commonly presented with lesions on face 15 (88.2%) and 3(17.7%) exclusively presented
               with extensor involvement. In children of 2-12 years of age group 6(31.6%) presented with flexural lesions alone and 4(21%)
               had both flexors and extensors involvement.
            

            In those greater than 12 years of age, 6(42.9 %) had flexural involvement, 5(35.7%) extensors involvement and 3(21%) with
               both flexor and extensor involvement. The haematological parameters of the AD cases revealed that 21(42%) had anaemia, 27(54%)
               had leukocytosis and absolute eosinophil count was higher in 37(74%) of the cases. 
            

            

            
                  
                  Table 2

                  Comparisonof variables with IgE in atopic dermatitis cases (n=50) 

               

               
                     
                        
                           	
                              
                        	
                              
                        	
                              
                        	
                              
                        	
                              
                        	
                              
                        	
                              
                        	
                              
                     

                     
                           	
                              Variables
                        
                        	
                              Elevated IgE (n=22)
                        
                        	
                              Normal IgE (n=28)
                        
                        	
                              p<0.05*
                        
                        	
                              
                     

                     
                           	
                              
                     

                     
                           	
                              No
                        
                        	
                              %
                        
                        	
                              No
                        
                        	
                              %
                        
                        	
                              
                     

                     
                           	
                              Gender
                        
                        	
                              Male (n=33)
                        
                        	
                              15
                        
                        	
                              45.5
                        
                        	
                              18
                        
                        	
                              54.5
                        
                        	
                              0.77
                        
                        	
                              
                     

                     
                           	
                              Female (n=17)
                        
                        	
                              7
                        
                        	
                              41.2
                        
                        	
                              10
                        
                        	
                              58.8
                        
                        	
                              
                     

                     
                           	
                              Age
                        
                        	
                              <2 (n= 17)
                        
                        	
                              15
                        
                        	
                              88.2
                        
                        	
                              2
                        
                        	
                              11.8
                        
                        	
                              22.53⧪
                        
                        	
                              
                     

                     
                           	
                              2-12 (n=19)
                        
                        	
                              2
                        
                        	
                              10.5
                        
                        	
                              17
                        
                        	
                              89.5
                        
                        	
                              
                     

                     
                           	
                              >12 (n=14)
                        
                        	
                              5
                        
                        	
                              35.7
                        
                        	
                              9
                        
                        	
                              64.3
                        
                        	
                              
                     

                     
                           	
                              No of Sites with atopic lesions
                        
                        	
                              1
                        
                        	
                              3
                        
                        	
                              13.6
                        
                        	
                              7
                        
                        	
                              25
                        
                        	
                              0.268
                        
                        	
                              
                     

                     
                           	
                              2
                        
                        	
                              14
                        
                        	
                              63.6
                        
                        	
                              10
                        
                        	
                              35.7
                        
                        	
                              
                     

                     
                           	
                              3
                        
                        	
                              4
                        
                        	
                              18.2
                        
                        	
                              8
                        
                        	
                              28.6
                        
                        	
                              
                     

                     
                           	
                              4
                        
                        	
                              1
                        
                        	
                              4.54
                        
                        	
                              3
                        
                        	
                              10.7
                        
                        	
                              
                     

                  
               

               

            

            

            Table  2 Shows comparison between age, gender and number of skin lesions with level of IgE. Study found that 22 (44%) of the cases
               had elevated IgE. The mean IgE for cases was 186.8±170.5 IU and IgE level for control group was 24.7±19.3IU. The comparison
               of IgE levels between the case and the control showed that the IgE levels were 7 times higher among the cases (OR=7.07, 1.9-26.4,
               CI 95%). Majority of the AD cases (88.2%) who are less than 2 years age had elevated IgE. Gender and number of skin lesions
               and IgE levels did not differ significantly (p>0.05). In this study we found a significant association between the age group
               2-12 years and elevated IgE levels (Chisquare value= 22.8, p<0.0001). There was no significant correlation between numbers
               of areas involved and Serum IgE level (r=0.09, p=0.518). 
            

         

         
               Discussion

            In this study majority of the AD cases were males (66%). Another study found that AD has more male preponderance.4, 10  In this study 7(14%) of new AD cases were diagnosed. Recent studies have reported a rise in prevalence of AD. They attributed
               it  to urbanization and improved quality of life. Also urban areas report more cases than rural areas.4, 10  In this study 48% had family history of atopy. Four (8%) of the AD cases had personal history of asthma. Other studies have
               found personal history and family history of AD was found in 54% and 65% respectively.4, 10  Milica Sofranac found that Children in 3-18 years age group had allergic rhinitis along with AD (30.3%) and others had allergic
               rhinitis with asthma (99.3%). The degree of correlation between allergic rhinitis and asthma was higher than that between
               allergic rhinitis and atopic dermatitis.11  
            

            In the present study, xerosis was reported in 100%, eczema in 76% and excoriation in 20% of cases. These study findings were
               supported by study done by Yazganoglu and Ozkaya.12 
            

            In the present study, in less than 2 years of age group, 15(88.3%) cases reported with skin lesions on face and 3(17.7%) on
               extensors. In 2 to 12 years of age group, 6(31.6%) cases observed skin lesion on flexures and in >12 years of age group, 6(42.9%)
               cases reported on flexures. This is in concurrence with study conducted by Yazganoglu and Ozkaya.12 
            

            Secondary bacterial infection was found in 43 (86%) of which 30 (69.8%) had cutaneous infections and 13(30.2%) had both cutaneous
               and upper respiratory tract infection. People with AD are at risk of occupational contact dermatitis. Those who have long
               standing AD have severe atopy and mental health co-morbidities which affect their social well being and quality of life.13, 14, 15  People with eczema are particularly susceptible to bacterial, viral, and fungal skin infections. Ninety percent of the skin
               lesion cultures are positive for S. aureus skin infections and 30% are prone for overt symptoms like localized swelling, pain
               and discharge and system symptoms like fever, chills and fatigue.14 15,16 Studies done in India show that AD occurs in relatively milder form among Indians compared to western population.4, 10 
            

            None had ocular issues in this study. However, another study reported 18(41.9%) patients had only lid involvement, 16 (37.2%)
               had only conjunctival involvement and 9(20.9%) had both conjunctival and lid involvement.16 
            

            In this study seasonal exacerbation was reported in 40 (80%) cases of which most occurred during winter (80%) which is similar
               to the study by Kim et al.17   who reported worsening of skin symptoms in spring, winter, and autumn than in summer. In terms of monthly patterns, the
               skin symptoms were the worst in April.18 
            

            In the present study, anemia was reported in 21(42%). It is in concordance with study conducted by Kiyon Rhew and Jung Mi
               Oh.19  Atopic disease has been shown to be associated with several different co-morbid conditions, many of which are known to increase
               the risk for anemia.20   White blood cell count was increased in 54% cases and AEC was increased in 74% cases. This is in accordance with study
               done by Ying Jiang and Wencong Ma.21 
            

            In our study, serum IgE levels were increased in 22(44%) of cases. The mean serum IgE for cases was 7 times higher than that
               of the controls (OR= 7.07, 1.9-26.4, CI 95%). Majority of those less than 2 years age (88.2%) had elevated IgE compared to
               the older age groups. Although, increased Serum IgE is not a major diagnostic criteria, combined positive clinical presentation
               and increased serum IgE can be of diagnostic value especially in less than 2 years age group as per findings of our study.
               In this study we found a significant association between the age group 2-12 years and elevated IgE levels (χ2= 22.8, p<0.0001).
               Also there was no correlation between numbers of areas involved and Serum IgE level (r=0.09, p=0.518). But a dependence of
               severity of AD with IgE was found in another study.22 Studies have shown that elevated levels of serum total IgE is strongly associated with atopic disease. Few studies have reported
               that IgE levels was higher in patients with severe allergy.22, 23 
            

         

         
               Conclusion

            The present study results allude to typical facial and extensor involvement in infants and flexural involvement in children
               and adults. Serum IgE may be a useful indicator for the diagnosis of AD particularly in less than 2 years age group as per
               the study finding. Further large prospective studies are necessary to confirm our study findings.
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