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            Abstract

            
               
Background: High blood uric acid levels are associated with the emergence of hypertension.This study sought to examine the connection
                  between elevated uric acid levels and the prevalence of organ damage in the hypertensive population because elevated uric
                  acid levels are linked to hypertension.
               

               Materials and Methods: A sum of 200 patients (aged 32 to 70) were enrolled in this observational analytical case-control study between April 2021
                  and March 2022; of these, 150 had been diagnosed with untreated essential hypertension and were categorized into hypertension
                  stages 1 and 2 according to the Joint National Committee's 7th and 8th editions of their guidelines. The control group consisted
                  of 100 individuals of same age and gender who were otherwise healthy. Proformas were used to ensure all necessary clinical
                  as well as laboratory information was recorded.
               

               Results: Among the hypertensive people in our research, 20% (N= 20) had LVH. In cases with LVH, serum uric acid levels averaged 5.92±1.39
                  mg/dL, but in those without the disease, they averaged 4.67±1.18 mg/dL (P<0.001). The occurrence of hypertension in hypertensives
                  with CAD was 15% (N= 15). Patients with CAD had a mean Sr. uric acid level of 5.71±1.23, whereas those without CAD had a level
                  of 4.61±1.19 (P< 0.001). 12.0 percent of hypertensive people (N=12) had nephropathy. The typical level of serum uric acid
                  in people with kidney failure was 5.831±1.29, which was substantially higher than the 4.73±1.23 level observed in healthy
                  individuals (P< 0.001). Among people with hypertension, a stroke or TIA occurred in 20% (N=20) of cases. Patients with CVA/TIA
                  had a mean Sr Uric Acid of 5.31±1.55, while those without CVA/TIA had a mean of 4.75±1.22. Hypertensives had an incidence
                  of retinopathy of 30% (N=30). Patients diagnosed with retinopathy had significantly higher sr. uric acid levels (5.81±1.32)
                  compared to those without the condition (4.46±1.06) (P<0.001). When comparing instances with and without LVA, CAD, NEPHROPATHY,
                  CVA, and Hypertensive Retinopathy, a statistically significant difference was found (P< 0.001).
               

               Conclusion: The hypertensive population was discovered to have greater blood uric acid levels than normotensives, and this was proven
                  to be related to damage to target organs. This demonstrates that serum uric acid may be used in the hypertensive population
                  as an early biochemical marker to determine the severity of organ damage.
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               Introduction

            Worldwide, hypertension is among the leading causes of cardiovascular disease.1 Its incidence is rising in low-income regions. A few of the effects that high blood pressure may exacerbate include heart
               failure, coronary heart disease, as well as stroke. 2 As a consequence, a lot of individuals get really sick or pass away. The kidneys and the brain are especially vulnerable
               to the effects of hypertension. 3 Recognizing Target Organ Damage (TOD) during a hypertensive patient's physical examination might help guide treatment decisions
               and set goals for blood pressure. It is common for TOD to already be present before hypertension is diagnosed, as is the case
               in less developed regions. 2, 3 Uric acid elevations are common in hypertensive patients. Due to the link between raised UA levels and a higher risk of cardiovascular
               disease, the European Society of Hypertension & the European Society of Cardiology both advise routine laboratory testing
               for serum UA (SUA) in hypertensive patients. 4, 5, 6 Only a few of the cardiovascular risk factors that have been connected to SUA include hypertension, metabolic syndrome, diabetes,
               and renal disease. It is unclear whether UA is a trustworthy indicator of cardiovascular risk in hypertensive individuals."Multiple
               large-scale investigations have been done, however UA has not been found to be a significant independent risk factor. 7, 8 The greatest chance of avoiding people with subclinical TOD from developing overt cardiovascular illness is for doctors to
               recognize them as such. Due to a lack of Echocardiography and Microalbuminuria equipment, screening all newly diagnosed hypertensive
               patients for subclinical TOD may not be feasible in low-resource settings. UA, which is relatively cheap in comparison to
               other risk markers, can be used to identify patients at higher risk and guide further evaluation. 9, 10

         

         
               Materials and Methods

            The study population included both hospitalized and unhospitalized individuals from April 2021 to March 2022 at Rewa, M.P.'s
               Sanjay Gandhi Hospital and Shyam Shah Medical College. Participants with hypertension ranged in age from 30 to 70 years. The
               research method used was a ''observational analytical case-control'' approach. In this study there was total number of 200
               patients were enrolled out of which 100 hypertensive patients were cases and 100 healthy participants were taken as controls.
               TOD was defined by the presence of microalbuminuria (urinary albumin excretion: 30-300 mg/d) and Echocardiographic evidence
               of Left Ventricular Hypertrophy (LVH). Electrocardiographically, the LVH diagnosis was evaluated using - 1) Regardless of
               gender, Sokolow-Lyon index SV1 + RV5 or V6 ≥35mm was considered LVH.2) According to Cornell's voltage criteria, LVH is defined
               as SV3 + R aVL> 20 mm in women and > 28 mm in men. 3) Total QRS voltage criteria - Any value ≥175 mm of total QRS voltage
               was considered as LVH. 4) Romhilt–Estes point Score system (Total Score=12) – [(R or S wave in limb leads ≥ 20 mm OR S V1,V2
               or V3 ≥ 25 mm OR R V4,V5 or V6 ≥ 25 mm= 3 points),(ST-T changes= 3 points),(Left atrial involvement-“P” terminal force in
               V1 > 0.04 sec OR >1mm = 3 points),(Left axis deviation of ≥15°= 2 points),(Intrinsicoid deflection in V5 or V6 ≥0.04 sec =
               1 point)]. Any value ≥5 was considered as definite LVH,4 – Probable LVH, and < 4 – no LVH. Only after receiving written informed
               consent from the patients were routine tests such as ECG and transthoracic echocardiogram, blood pressure check, venous blood
               sample for Serum Uric Acid (SUA), midstream urine sample for microalbuminuria (patients with proteinuria on dipstick testing
               will be included), and routine tests performed (serum creatinine, fasting lipid profile, and plasma glucose).
            

            
                  Inclusion criteria

               All adults new cases of Hypertension.

            

            
                  Exclusion criteria

               Patients taking medications that are known to alter uric acid levels in the blood, such as diuretics, ACE inhibitors, or ARBs.

            

            
                  Ethical clearance

               After being made aware of the study's objectives and providing written informed permission that was sanctioned by the institutional
                  ethics committee, all patients and their families took part in it.
               

            

            
                  Statistical analysis

               With the use of the statistical programme SPSS 20.0, the data were evaluated after being entered into a Microsoft Excel spreadsheet.
                  Data was presented using mean ±SD. Quantitative data analysis: To determine the significance of the event ANOVA tests were
                  used.
               

            

         

         
               Results

            
                  
                  Figure 1

                  Systolic and diastolic blood pressure averagesand standard deviations in the case group were 161.5 ±17.73 and 99.7 ±9.53,
                     respectively,compared to 115.1 ±5.806 and 99.7± 9.53 in the control group. Data wasstatistically significant p<0.005.
                  

               
[image: https://s3-us-west-2.amazonaws.com/typeset-prod-media-server/2154287a-18b7-4b3c-91a9-4ed79cd2fb50image1.png]

            
                  
                  Figure 2

                  Infers Hypertensive retinopathy was present in 30% of cases (N=30), coronary artery disease was found in 15% (N=15), nephropathy
                     was present in 15% (N=15), a history of CVA/TIA was present in 20% (N=20), LVH (20%) and there were 100 total cases.
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               Discussion

            In this study, patients mean (standard deviation) diastolic and SBP were 161.5 ±17.73 and 99.7 ±9.53, compared to 115.1 ±5.806
               for controls. 
            

            Cases had a mean and SD of 5.39±1.26 for Sr. Uric Acid, whereas controls had a mean and SD of 3.97± 0.61; this disparity is
               indicative of a substantial effect of Systemic Hypertension severity on Sr. Uric Acid level (P <0.001). 
            

            Almost same findings were found in studies by KothiaDivyen et al., 9 Piani F. et al., 10 and Ofori SN. et al. 11 These studies show aassociation between the SUA levels of hypertensive and normotensive individuals & a connection between
               the SUA levels and the duration and severity of hypertension.
            

            Among the hypertensive people in our research, 20% (N= 20) had LVH. In cases with LVH, serum uric acid levels averaged 5.92±1.39
               mg/dL, but in those without the disease, they averaged 4.67±1.18 mg/dL (P<0.001). The occurrence of hypertension in hypertensives
               with CAD was 15% (N= 15). Patients with CAD had a mean Sr. uric acid level of 5.71±1.23, whereas those without CAD had a level
               of 4.61±1.19 (P< 0.001). 12.0 percent of hypertensive people (N=12) had nephropathy. The typical level of serum uric acid
               in people with kidney failure was 5.831±1.29, which was substantially higher than the 4.73±1.23 level observed in healthy
               individuals (P< 0.001). Among people with hypertension, a stroke or TIA occurred in 20% (N=20) of cases. Patients with CVA/TIA
               had a mean Sr Uric Acid of 5.31±1.55, while those without CVA/TIA had a mean of 4.75±1.22. Hypertensives had an incidence
               of retinopathy of 30% (N=30). Patients diagnosed with retinopathy had significantly higher sr. uric acid levels (5.81±1.32)
               compared to those without the condition (4.46±1.06) (P<0.001). When comparing instances with and without LVA, CAD, NEPHROPATHY,
               CVA, and Hypertensive Retinopathy, a statistically significant difference was found (P< 0.001).
            

            Microalbuminuria was more prevalent in patients with hypertension and hyperuricemia (54.1%) than it was in those with normal
               uric acid levels (24.6%) (P = 0.001). Similar to the previous example, those with high blood pressure and elevated uric acid
               levels had a higher risk of left ventricular hypertrophy than those with the same blood pressure but normal uric acid levels
               (70.5 vs. 42.0, respectively; P=0.001). Whether no organs were affected, one was injured, or both were injured led to a linear
               increase in uric acid levels (P=0.012). The target organs of hypertensives were shown to have more severe damage when serum
               uric acid levels were high. The results of the previous study are supported by our research.
            

            The serum uric acid levels of patients with target organ damage were considerably greater than those of patients with normal
               blood uric acid levels (Viazzi F et al.,). 12 This was true regardless of whether the patients had left ventricular hypertrophy, carotid abnormalities, microalbuminuria,
               or any other form of organ damage. Our results were consistent with those of previous research by Viazzi F et al. According
               to data collected for the PAMELA project, a rise in SUA is a risk factor for the emergence of hypertension and Left Ventricular
               Hypertrophy in the general population (conducted in part by Grassi G et al 76).
            

            According to a cross-sectional study by Zhang X et al., 13 patients with LVH had an SUA of 0.41 (95 percent confidence interval: 0.28–0.53), which was noticeably higher than the SUA
               of patients without LVH. The findings of Kumar M. et al. 14 were consistent with these in terms of Target Organ Damage". Hyperuricemia is linked to left ventricular hypertrophy (x2=23.97, p<0.0001), as shown in a study by Fasae AJ et al. 15

         

         
               Conclusion

            In summary, our work demonstrates that elevated SUA in a sample of untreated patients with primary hypertension is a sign
               of subclinical TOD. These findings indicate SUA's potential relevance as a flexible, independent marker of TOD.
            

            To determine whether SUA reduction in and of itself imparts cardiovascular protection and the potential function it may play
               as a surrogate end point of antihypertensive medication, more research is required.
            

            Patients with hypertension have mean serum uric acid concentrations that are unrelated to BMI, blood sugar, or renal markers
               such as blood urea or serum creatinine. When compared to normotensives, hypertensives have greater serum uric acid levels.
               This biochemical marker can be used to gauge the severity of hypertension at an early stage since blood uric acid increased
               more in long-term hypertensives than in short-term hypertensives. In newly diagnosed hypertensive individuals as opposed to
               pre-hypertensive patients, serum uric acid was more strongly linked with the severity of the hypertension. Studies on the
               impact of reducing serum uric acid levels in the management of hypertension have led to the conclusion that early detection
               and management of hypertension may be feasible if medical professionals are more vigilant in tracking their patients' blood
               pressure.
            

            Research on the connection between hypertension and end-organ damage due to elevated uric acid levels in the blood is warranted.
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