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            Abstract

            
               
Background: Psoriasis affects 0.5–11.4% of adults. Psoriasis is caused by a complicated chain of immune cells and cytokines, containing
                  tumour necrosis factors (TNF), interleukin (IL)-17, 22, and 23. Psoriasis causes systemic inflammation, which can cause arthritis,
                  cardiovascular disease, and metabolic syndrome. Our study explores dry eye in Western Maharashtra's psoriasis patients at
                  a tertiary care hospital. 
               

               Materials and Methods: A tertiary care hospital outpatient dermatology and ophthalmology department psoriasis patients were included in a cross-sectional
                  research. Patient ages spanned from 20 to 60 years. The anterior and posterior ocular segments were examined, and dry eye
                  was assessed. OSDI, Schirmer's test, TBUT, and corneal and conjunctiva staining has been scored. The PASI score has been received.
                  Degree of dry eye was assessed using Dews dry eye grading system. 
               

               Results: Dry eye was present in 63.1 percent of people. Cases included 24.4% with mild dryness in their eyes. Moderate dryness made
                  up 46.3% of cases, and severe dryness made up 29.3% of cases. The PASI score and dry eye did not have a statistically significant
                  connection (P=0.355). A PASI score of 10 to 25 indicated the most severe case of dry eye, followed by a score of 10 (29 eyes)
                  and >25. (23 eyes). A total of 81.5 percent of eyes had abnormal OSDI scores, 56.2 percent had abnormal TBUT scores, and 49.2
                  percent had abnormal Schirmer Test results. 
               

               Conclusion: Dry eye in psoriasis patients requires dermatologist-ophthalmologist teamwork for comprehensive therapy. Psoriasis, especially
                  in long-lasting cases, can lead to meibomian gland dysfunction.
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               Introduction

            Psoriasis, a prevalent inflammatory skin condition, impacts approximately 0.5-11.4% of adults. It can arise from various causative
               factors.1, 2 "Psoriasis results from a complex cascade involving multiple cytokines and immune cells, such as TNF, IL-17, IL-22, and IL-23.3 Comorbidities like arthritis, cardiovascular disease, and metabolic syndrome are all significantly correlated with the systemic
               inflammation that characterises psoriasis. This established connection is backed by extensive study.4, 5

            While psoriasis commonly has ocular manifestations, clinicians often overlook this aspect of the disease. Ocular issues, including
               blepharitis, conjunctivitis, dry eye, keratitis, uveitis, and cataracts, are commonly documented and documented.6, 7 In patients with psoriasis, dry eye disease may result from a combination of chronic systemic inflammation affecting tear
               production and ocular surface, as well as potential autoimmune reactions targeting the lacrimal glands and exacerbation of
               eye-related psoriasis manifestations. Dry eyes disease, also known as a tear production malfunction or instability of the
               tear film, had been stated to affect anywhere from five to eighteen and a half percent of people with psoriasis.8 There have been several case-control studies carried out to study this link, however the results have been inconclusive.9, 10 This study's objective was to determine the dry eyes prevalence among psoriasis patients who were visiting a tertiary care
               facility in Western Maharashtra.
            

         

         
               Materials and Methods

            Patients with psoriasis who visited the outpatient Department of Dermatology and Ophthalmology at tertiary care hospital were
               included in a cross-sectional study. In accordance with ethical guidelines and to ensure the protection of participants' rights,
               this study received formal approval from the institutional review board (IRB).
            

            The patients' ages ranged from 20 to 60 years. The informed consent was obtained from all participating patients, ensuring
               ethical standards were followed in the study. The anterior and posterior segments of an eyes were evaluated, and a comprehensive
               evaluation of dry eye was carried out. Scores were taken for the Schirmer's test, Ocular Surface Disease Index (OSDI), tear
               film breakup time (TBUT), and corneal and conjunctiva staining. The Psoriasis Area and Severity Index (PASI) score was considered.
            

            Dry eye was determined to be present, and its level of severity was determined using the Dews dry eye grading system. Patients
               who had lid infections were treated, and patients who had spent more than four hours in front of a screen were counselled
               on proper ocular hygiene and included in the study after two weeks. All patients between 20-60 years of age diagnosed with
               psoriasis visiting our OPD were included in this study. The unwilling patients, those having previous history of ocular surgery
               or ocular trauma and any pre-existing ocular and or systemic condition causing dry eye were excluded from the study.
            

            
                  Statistical analysis

               The data has been recorded compiled utilizing Microsoft® Excel worksheet (version 2019) and subjected to statistical analysis
                  using SPSS (21.0, IBM, Armonk, NY, USA). Categorical data were stated as frequency, percentages, and compared utilizing Chi
                  square test. Quantitative data has been stated as mean, standard deviation. P<0.05 was statistically significant.
               

            

         

         
               Results

            Baseline characteristics shows that, many of the patients 41-50 years (32.31%) age group followed by ≤30 years (24.62%), 31-40
               years (16.92%), and >50 years (26.15%). The mean age was 41.55±11.90 years. 43.23% of patients were male and 50.77% of patients
               were female. Most of a patients had plaque type psoriasis (61.54%). Most of the patients had <1 years disease duration (49.23%).(Table  1)
            

            
                  
                  Table 1

                  Baseline characteristics

               

               
                     
                        
                           	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Frequency (n=65)

                           
                        
                        	
                              
                           
                            Percentage (%)

                           
                        
                     

                     
                           	
                              
                           
                            Age (Years)

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            ≤30

                           
                        
                        	
                              
                           
                            16

                           
                        
                        	
                              
                           
                            24.62%

                           
                        
                     

                     
                           	
                              
                           
                            31-40

                           
                        
                        	
                              
                           
                            11

                           
                        
                        	
                              
                           
                            16.92%

                           
                        
                     

                     
                           	
                              
                           
                            41-50

                           
                        
                        	
                              
                           
                            21

                           
                        
                        	
                              
                           
                            32.31%

                           
                        
                     

                     
                           	
                              
                           
                            >50

                           
                        
                        	
                              
                           
                            17

                           
                        
                        	
                              
                           
                            26.15%

                           
                        
                     

                     
                           	
                              
                           
                            Age Mean

                           
                        
                        	
                              
                           
                            41.55±11.90

                           
                        
                     

                     
                           	
                              
                           
                            Gender

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            Male

                           
                        
                        	
                              
                           
                            32

                           
                        
                        	
                              
                           
                            49.23%

                           
                        
                     

                     
                           	
                              
                           
                            Female

                           
                        
                        	
                              
                           
                            33

                           
                        
                        	
                              
                           
                            50.77%

                           
                        
                     

                     
                           	
                              
                           
                            Type of Psoriasis

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            Plaque Type

                           
                        
                        	
                              
                           
                            40

                           
                        
                        	
                              
                           
                            61.54%

                           
                        
                     

                     
                           	
                              
                           
                            Pustular type

                           
                        
                        	
                              
                           
                            11

                           
                        
                        	
                              
                           
                            16.92%

                           
                        
                     

                     
                           	
                              
                           
                            Erytroderma Type

                           
                        
                        	
                              
                           
                            8

                           
                        
                        	
                              
                           
                            12.31%

                           
                        
                     

                     
                           	
                              
                           
                            Scalp Type

                           
                        
                        	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            6.15%

                           
                        
                     

                     
                           	
                              
                           
                            Guttate Type

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            3.08%

                           
                        
                     

                     
                           	
                              
                           
                            Disease Duration (Years)

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            <1

                           
                        
                        	
                              
                           
                            32

                           
                        
                        	
                              
                           
                            49.23%

                           
                        
                     

                     
                           	
                              
                           
                            1-5

                           
                        
                        	
                              
                           
                            22

                           
                        
                        	
                              
                           
                            33.85%

                           
                        
                     

                     
                           	
                              
                           
                            >5

                           
                        
                        	
                              
                           
                            11

                           
                        
                        	
                              
                           
                            16.92%

                           
                        
                     

                  
               

            

            Table  2 shows the dry eye prevalence in the study was notably high at 63.1%, indicating that a significant majority of psoriasis
               patients in this cohort experienced some degree of dry eye symptoms. The severity of dry eye was categorized into three distinct
               levels. Among the patients with dry eye, 24.4% of eyes exhibited mild dryness. This suggests that a notable proportion of
               patients experienced relatively mild symptoms of dry eye, which might include occasional discomfort and irritation. The majority
               of eyes with dry eye, accounting for 46.3% of cases, fell into the moderate category. This indicates a substantial level of
               dryness and discomfort experienced by a significant portion of the study population. Approximately 29.3% of eyes with dry
               eye had severe dryness. This implies that a considerable portion of patients faced the most severe form of dry eye symptoms,
               characterized by significant discomfort, potential damage to the ocular surface, and a high impact on daily life and visual
               function.
            

            
                  
                  Table 2

                  Dry eye

               

               
                     
                        
                           	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Left

                           
                        
                        	
                              
                           
                            Right

                           
                        
                        	
                              
                           
                            Total

                           
                        
                     

                     
                           	
                              
                           
                            Dry Eye

                           
                        
                     

                     
                           	
                              
                           
                            Present

                           
                        
                        	
                              
                           
                            39(60%)

                           
                        
                        	
                              
                           
                            43 (66.15%)

                           
                        
                        	
                              
                           
                            82 (63.1%)

                           
                        
                     

                     
                           	
                              
                           
                            Absent

                           
                        
                        	
                              
                           
                            26 (40%)

                           
                        
                        	
                              
                           
                            22 (33.85%)

                           
                        
                        	
                              
                           
                            48 (36.9%)

                           
                        
                     

                     
                           	
                              
                           
                           
                              Severity of Dry eye
                              
                           

                           
                        
                     

                     
                           	
                              
                           
                            Mild

                           
                        
                        	
                              
                           
                            8 (26.51%)

                           
                        
                        	
                              
                           
                            12 (27.91%)

                           
                        
                        	
                              
                           
                            20 (24.4%)

                           
                        
                     

                     
                           	
                              
                           
                            Moderate

                           
                        
                        	
                              
                           
                            18 (46.15%)

                           
                        
                        	
                              
                           
                            20 (43.51%)

                           
                        
                        	
                              
                           
                            38 (46.3%)

                           
                        
                     

                     
                           	
                              
                           
                            Severe

                           
                        
                        	
                              
                           
                            13 (33.33%)

                           
                        
                        	
                              
                           
                            11 (25.58%)

                           
                        
                        	
                              
                           
                            24 (29.3%)

                           
                        
                     

                  
               

            

            This table assesses the link between PASI scores (Psoriasis Area and Severity Index) and dry eye severity. PASI scores were
               categorized as <10, 10-25, and >25, while dry eye severity was categorized as No dry eye, Mild, Moderate, and Severe. The
               p-value of 0.355 indicates no significant correlation between PASI scores and dry eye severity. Patients with PASI scores
               of 10-25 had the highest prevalence of severe dry eye, but this relationship lacked statistical significance.
            

            Table  3 shows that there had no statistically significant relationship in the PASI score and dry eye (P=0.355). The most severe case
               of dry eye had a PASI score of 10 to 25, followed by <10 (29 eyes) and >25 (23 eyes).
            

            
                  
                  Table 3

                  Comparison of PASI score with severity of dry eye

               

               
                     
                        
                           	
                              
                           
                            Dry Eye 

                           
                        
                        	
                              
                           
                            PASI Score

                           
                        
                        	
                              
                           
                            P Value

                           
                        
                     

                     
                           	
                              
                           
                            <10 (=47)

                           
                        
                        	
                              
                           
                            10-25 (n=50)

                           
                        
                        	
                              
                           
                            >25 (n=33)

                           
                        
                     

                     
                           	
                              
                           
                            No

                           
                        
                        	
                              
                           
                            18 (38.30%)

                           
                        
                        	
                              
                           
                            20 (40%)

                           
                        
                        	
                              
                           
                            10 (30.30%)

                           
                        
                        	
                              
                           
                            0.355

                           
                        
                     

                     
                           	
                              
                           
                            Mild

                           
                        
                        	
                              
                           
                            5 (10.64%)

                           
                        
                        	
                              
                           
                            7 (14%)

                           
                        
                        	
                              
                           
                            8 (24.24%)

                           
                        
                     

                     
                           	
                              
                           
                            Moderate

                           
                        
                        	
                              
                           
                            12 (25.53%)

                           
                        
                        	
                              
                           
                            14 (28%)

                           
                        
                        	
                              
                           
                            12 (36.36%)

                           
                        
                     

                     
                           	
                              
                           
                            Severe

                           
                        
                        	
                              
                           
                            12 (25.53%)

                           
                        
                        	
                              
                           
                            9 (18%)

                           
                        
                        	
                              
                           
                            3 (9.09%)

                           
                        
                     

                  
               

            

            Table  4 shows this table highlights the prevalence of abnormal dry eye parameters in psoriasis patients. Abnormal OSDI scores were
               seen in 81.5% of eyes, indicating a high presence of ocular surface disease symptoms. Additionally, 56.2% of eyes had abnormal
               TBUT scores, signifying tear film instability, and 49.2% had abnormal Schirmer Test results, suggesting potential issues with
               tear production. These findings stress the need to address and manage dry eye symptoms in this patient group.
            

            
                  
                  Table 4

                  Dry eye parameters

               

               
                     
                        
                           	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Left Eye

                           
                        
                        	
                              
                           
                            Right Eye

                           
                        
                        	
                              
                           
                            Total

                           
                        
                     

                     
                           	
                              
                           
                            OSDI Score

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            Normal

                           
                        
                        	
                              
                           
                            13 (20%)

                           
                        
                        	
                              
                           
                            11 (16.92%)

                           
                        
                        	
                              
                           
                            24 (18.5%)

                           
                        
                     

                     
                           	
                              
                           
                            Abnormal

                           
                        
                        	
                              
                           
                            52 (80%)

                           
                        
                        	
                              
                           
                            54 (83.08%)

                           
                        
                        	
                              
                           
                            106 (81.5%)

                           
                        
                     

                     
                           	
                              
                           
                            TBUT

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            Normal

                           
                        
                        	
                              
                           
                            35 (53.85%)

                           
                        
                        	
                              
                           
                            22 (33.85%)

                           
                        
                        	
                              
                           
                            57 (43.8%)

                           
                        
                     

                     
                           	
                              
                           
                            Abnormal

                           
                        
                        	
                              
                           
                            30 (46.15%)

                           
                        
                        	
                              
                           
                            43 (66.15%)

                           
                        
                        	
                              
                           
                            73 (56.2%)

                           
                        
                     

                     
                           	
                              
                           
                            Schirmer Test

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            Normal

                           
                        
                        	
                              
                           
                            36 (55.38%)

                           
                        
                        	
                              
                           
                            30 (46.15%)

                           
                        
                        	
                              
                           
                            66 (50.8%)

                           
                        
                     

                     
                           	
                              
                           
                            Abnormal

                           
                        
                        	
                              
                           
                            29 (44.62%)

                           
                        
                        	
                              
                           
                            35 (53.85%)

                           
                        
                        	
                              
                           
                            64 (49.2%)

                           
                        
                     

                  
               

            

         

         
               Discussion

            Up to 18.75% of psoriasis patients have dry eye illness, which is characterised by reduced tear production, unstable tear
               films, and resultant local inflammation.11 The TBUT, Schirmer I test, ocular staining test, and OSDI, which measure, respectively, tear film stability, tear production,
               superficial punctate keratitis, and dry eye symptoms, have all been used to determine the severity of the condition.12, 13 The study uncovered that up to 18.75% of psoriasis patients exhibit dry eye disease, which manifests as decreased tear production,
               unstable tear films, and concurrent local inflammation.11  The severity of this condition was evaluated through various clinical measures, including the Tear Break-Up Time (TBUT),
               Schirmer I test for tear production assessment, ocular staining test to detect superficial punctate keratitis, and the Ocular
               Surface Disease Index (OSDI) to assess dry eye symptoms.12 
            

            The study's findings underscore the importance of acknowledging and managing dry eye in individuals with psoriasis. However,
               it is noteworthy that despite a thorough assessment of dry eye severity, the study did not identify a statistically significant
               correlation between the severity of psoriasis, as measured by PASI scores, and the severity of dry eye symptoms. This observation
               implies that additional factors, beyond the extent of psoriasis-related skin issues, may play a role in the development and
               intensity of dry eye among these patients. This multifactorial aspect of dry eye in the context of psoriasis highlights the
               need for further research to fully understand its underlying mechanisms and contributing factors.
            

            The study's demographic data reveals several key characteristics of the patient population. The mean age was 41.55±11.90 years.
               43.23% of patients were male and 50.77% of patients were female. Most of a patients’ plaque type (61.54%). Most of the patients
               had <1 years disease duration (49.23%). In a study by Kharolia et al. a patient’s mean age was 43.69 ± 1.55 years (range,
               16–60 years). There were 14 females (20.6%) and 54 males (79.4%).14 In a research by Sativada et al, Out of 80 psoriasis patients, 51 (63.75%) were men and 29 (36.25%) were women. The range
               of presentation ages was 18–76, with the mean age being 49.22±8.53 years. The majority of the patients, 49 (61.25%), were
               between the ages of 25 and 50, while 25 (31.25%) were between the ages of 50 and 75.15  The psoriasis duration ranged from 1 month to 35 years in a research by Abbagani et al., with a mean length of 10.56 ± 7.4
               years.16 
            

            The study's findings revealed a dry eye prevalence of 63.1%, with varying degrees of severity: 24.4% classified as mild, 46.3%
               as moderate, and 29.3% as severe. This highlights the significant burden of dry eye among the psoriasis patient population.
               In comparison, a study conducted by Titiyal et al. found clinically severe Dry Eye Disease (DED) in 32% of participants. Among
               these, 9.9% (496/5000) had mild DED, 61.2% (3060/5000)had moderate DED, and 28.9% (1444/5000) had severe DED. 17 These results underscore the substantial presence of DED in a broader context, not limited to psoriasis patients. Furthermore,
               research by Shah et al. identified that patients with blocked meibomian glands had an exceptionally high dry eye prevalence
               of 95%. This suggests that meibomian gland dysfunction may be a significant contributing factor to dry eye, and addressing
               this issue may be crucial in managing dry eye in certain patient groups.18, 19 Additionally, the study found a dry eye prevalence of 60% among smokers, indicating a potential association between smoking
               and dry eye. This highlights the importance of considering lifestyle factors in understanding dry eye etiology. The study's
               multifaceted findings shed light on the prevalence and severity of dry eye in psoriasis patients and offer insights into potential
               mechanisms, clinical implications, and areas for future research. Addressing dry eye in this population is essential, and
               further investigations could explore the interplay of various factors contributing to dry eye in both psoriasis and broader
               patient groups.
            

            There has been no statistically significant relationship between the PASI score and dry eye (P=0.355). The most severe case
               of dry eye had a PASI score of 10 to 25, followed by <10 (29 eyes) and >25 (23 eyes). Ocular characteristics were more common
               as the PASI score rose in a study by Abbagani et al., and this link has statistically significant by chi-square test (p <0.001).
               A majority of patients with a PASI of more than 10 exhibited ocular symptoms. There was at least one visual manifestation
               in every patient (N = 67) with a PASI score of higher than 15.16

            In our study, we observed that 81.5% of eyes exhibited abnormal OSDI scores, 56.2% had abnormal TFBUT scores, and 49.2% showed
               abnormal results in the Schirmer Test. These findings highlight the substantial prevalence of dry eye symptoms among the psoriasis
               patient population.
            

            Interestingly, a study by Aryanian et al. utilizing the Schirmer and TUBT tests found no significant difference in dry eye
               symptoms between patient and control groups. This suggests that the evaluation of dry eye can yield variable results and may
               not always distinguish between patient and control groups effectively.20 In another study conducted by Taheri et al., participants were classified as having dry eyes based on a revised definition
               if their TBUT was less than 10, and their OSDI was equal to or greater than 13. This criterion reflects the evolving understanding
               of dry eye diagnosis, emphasizing the importance of comprehensive assessment tools like TBUT and OSDI.21  Overall, our study's results, in conjunction with previous research, highlight the complexity of diagnosing and understanding
               dry eye in various patient populations. It underscores the importance of considering multiple factors and diagnostic criteria
               to obtain a comprehensive picture of dry eye prevalence and severity.
            

         

         
               Conclusion

            Dry eye is a prevalent ocular manifestation in individuals with psoriasis. To provide complete care for psoriasis patients,
               dermatologists must stay alert to this potential comorbidity and work closely with ophthalmologists. Meibomian gland dysfunction
               can result from psoriasis, especially in people with chronic illness.
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