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                                                   ABSTRACT
INTRODUCTION: Hypertriglyceridemia and hyperuricemia are common metabolic disorders associated with an increased risk of cardiovascular and renal diseases. Fenofibrate, a lipid-lowering agent, and febuxostat, a xanthine oxidase inhibitor, have shown promise in managing these conditions individually. We conducted this RCT,  because there is limited evidence comparing the efficacy of fenofibrate alone versus its combination with febuxostat in patients with coexisting hypertriglyceridemia and hyperuricemia. 
OBJECTIVE: To compare the efficacy of fenofibrate alone or in combination with febuxostat in treatment of hypertriglyceridemia hyperuricaemic patients.
METHODS: This, RCT trial, was conducted at medical outpatient Department, Mayo Hospital, Lahore.The participants were randomly allocated to group A (fenofibrate) or group B (fenofibrate and febuxostat) by using non-probability/ purposive sampling. Over the course of a six-month treatment period, fasting blood samples were collected at the initiation and end of each month for a period of 6 months to assess fasting triglyceride levels and serum uric acid levels. Patients were kept on strictly controlled diet avoiding all diets that increase uric acid.
RESULTS: After the treatment, Group B had a bigger drop in triglycerides by 58.23%, while Group A only had a 50.41% reduction. For serum uric acid levels, Group B showed a greater decrease of 61.36%, compared to Group A, which had a 42.70% reduction by the end of the treatment. Therefore, there is a notable and statistically significant difference in both triglyceride levels (t=11.56, p<0.0001) and uric acid levels (t=11.28, p<0.0001) between Group B and Group A.
CONCLUSION: Our study concluded that combination of fenofibrate and feboxustat is more effective than fenofibrate alone in the management of hypertriglyceridemic and hyperuricaemic patients.
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                                            INTRODUCTION
The incidence of hyperuricemia is increasing, prevalence is 21% in men and 15.1% in women, leading to various complications such as visceral obesity, hypertension, hypertriglyceridemia, and impaired glucose tolerance.1, 2,3 Timely management of hyperuricaemia is crucial, as it is an independent risk factor for coronary artery disease. Correcting it can reduce the risk of cardiovascular and renal diseases.4 Many surveys have established a robust association between hyperuricemia and hypertriglyceridemia.5, 6
Fenofibrate, fibric acid derivative, is utilized in treating primary hypercholesterolemia, mixed dyslipidemia, and hypertriglyceridemia.7, 8 Its works by activating peroxisome proliferator-activated receptor-alpha. This drug, known for its anti-lipotropic properties, aids in lowering plasma uric acid concentration by increasing its excretion in urine. This is made possible through the inhibition of URAT1 by its primary metabolite, fenofibric acid. Such an effect is particularly beneficial for individuals dealing with both hyperuricemia and hypertriglyceridemia.9, 10
Febuxostat, a modern xanthine oxidase inhibitor, has emerged as a favorable choice for patients with hyperuricemia and is recommended as a primary therapy for treating gout. While it effectively achieves serum uric acid goals in 42.2-82% of patients, it doesn't significantly impact triglyceride levels.11, 12, 13 Various studies have indicated the challenge of reaching both uric acid and triglyceride goals with a single medication. This observation prompted our study's design.14, 15 This study is unique and significant within the local context, as no similar experimental study was available. It stands as a landmark study that has the potential to open new avenues in the management of hypertriglyceridemic hyperuricaemic patients. The rationale behind the study is rooted in the belief that combining the efficacy of both fenofibrate and febuxostat will be cost-effective, enhance patient compliance with a single pill, and simultaneously provide greater benefits in preventing complications associated with both hyperuricaemic and hypertriglyceridemia.

                                          
                                            
  METHODOLOGY
 After taking ethical approval from the Institutional Review Board (IRB) of King Edward Medical University and informed consent from patients, a total of 212 patients meeting the specified inclusion (Individuals aged 25-65 with fasting triglyceride levels >200mg/dl and serum uric acid >7mg/dl (males) or >5.6mg/dl (females)) and exclusion (Patients on thiazide diuretics or with a history of chronic liver disease, chronic kidney disease, ischemic heart disease, stroke, or HbA1c > 7 criteria were recruited from the Medical Outpatient Department of Mayo Hospital Lahore. fasting blood samples were collected to assess fasting triglyceride and serum uric acid levels. Additionally, demographic details such as age, sex, height, and weight were recorded. Fasting blood samples were again analyzed for fasting triglyceride and serum uric acid levels at the end of 1st month of treatment. This process was repeated at the end of the 2nd and 3rd months. If, at the end of the third month, fasting triglycerides and serum uric acid levels had not reached satisfactory levels (fasting triglyceride level > 200mg/dl after 8 hours of fasting, and serum uric acid >7mg/dl in males or >5.6mg/dl in females), doses were increased to either 200mg fenofibrate alone or in combination with 80mg febuxostat. Further assessments were conducted at the end of the 4th, 5th, and 6th months of treatment, with fasting blood samples collected and analyzed for fasting triglyceride and serum uric acid levels. Throughout the study, patients' serum creatinine and fasting blood sugar were monitored at each follow-up, and individuals were excluded from the study if serum creatinine exceeded 2.0mg/dl. The entire treatment period lasted for 6 months in each group, and patients in both groups adhered to a strictly controlled diet, avoiding beans, beef, and spinach.
DATA ANALYSIS: All collected data was entered and analyzed by computer programmer SPSS version 20. The qualitative variables like gender were presented as frequency and percentages. The comparison of two groups, fenofibrate alone and fenofibrate and febuxostat in combination, was done by applying independent sample t- test. P-value < 0.05 was considered as significant.



                                                      RESULTS
Mean triglycerides level calculated at baseline were 497.8md/dl and 498.11mg/dl among group A and B respectively. The table 1 showing the mean values of two groups at Baseline for Uric Acid at baseline and at 6 months follow up (at baseline Group A and B mean value 15.14 and 15.27) are almost same for the two groups. The Mean results at the end of every month for four months show that the levels of uric acid are higher for the group A that received fenofibrate alone (13.04, 12.30, 11.01, 10.67) as compared to the group B that received with combination of fenofibrate and febuxostat (12.11, 11.12, 10.44, 8.55) At the start of 5th month, 15 participants were dropped from the study because of their continuous absence from the treatment. At the end of 5th month there were 101 participants in group A while 96 were left in group B. and serum Uric Acid level has been reduced more for the group B (7.44) as compared to Group A (9.81) that received the fenofibrate alone. 1 participant was lost from group A at 6th month follow up. Table 1 also indicates the significant difference between 2 groups at follow-up, and the t- value for 5th month is significant at 10.466 (p<0.0001) . And highly significant lower Uric acid levels for group B (x=5.92) group as compared to Group A (x=8.74) who received alone at the end of 6 months (t=11.309, p<0.0001). The results indicate the mean comparison of two groups A & B for their levels for the treatment continued till 6 months. Table 2 showed results for serum triglyceride levels at baseline and follow up. The combined treatment seems to be clearly effective as shown by the lower mean values that for group B (x= 357.63, 337.54, 329.54, 275.37, 240.84, 208.95) as compared to group A (x=410.20, 365.89, 363.83, 331.45, 300, 246.67) and significant statistically too with p < 0.05.












TABLE 1: Mean Values and Independent t test for Serum Uric Acid at baseline and follow-up. 

	

	Group A 

	Group B 
	t
	P value

	

	N
	Mean
	SD
	SE
	N
	Mean
	SD
	SE
	
	

	Baseline

	106
	15.14
	1.35
	0.131
	106
	15.26
	1.47
	0.143
	-.619
	.281

	1st

	106
	13.04
	1.24
	0.120
	106
	12.11
	1.15
	0.112
	5.680
	0.000

	2nd 

	106
	12.30
	1.11
	0.10
	106
	11.12
	1.11
	0.10
	7.690
	0.000

	3rd

	106
	11.01
	1.54
	0.15
	106
	10.44
	1.69
	0.16
	2.547
	0.012

	4th

	106
	10.67
	1.40
	0.136
	106
	8.55
	1.58
	0.153
	10.348
	0.000

	5th

	101
	9.811
	1.29
	0.128
	96
	7.44
	1.84
	0.188
	10.466
	0.000

	6th

	100
	8.74
	1.63
	0.163
	96
	5.92
	1.84
	0.188
	11.309
	.000








TABLE 2: Mean Values and Independent t test for Serum triglyceride at baseline and follow-up. 
	

	Group A 

	Group B 
	t
	P value

	

	N
	Mean
	SD
	SE
	N
	Mean
	SD
	SE
	
	

	Baseline

	106
	497.87
	12.28
	1.19
	106
	498.11
	12.44
	1.20
	-.139
	0.7

	1st

	106
	410.20
	33.46
	3.25
	106
	357.63
	29.46
	2.86
	12.141
	0.000

	2nd 

	106
	365.89
	34.65
	3.36
	106
	337.54
	23.81
	2.31
	6.941
	0.000

	3rd

	106
	363.83
	40.25
	3.90
	106
	329.54
	26.51
	2.57
	7.322
	0.000

	4th

	106
	331.45
	52.05
	5.05
	106
	275.37
	31.66
	3.07
	7.322
	0.000

	5th

	101
	300.28
	35.10
	3.49
	96
	240.84
	27.73
	2.83
	13.143
	0.000

	6th

	100
	246.67
	26.83
	2.68
	96
	208.94
	17.74
	1.81
	11.56
	.000




                                                    DISCUSSION
There is rising trend of hyperuricemia and hypertriglyceridemia together.16 Pathophysiology behind this is that free fatty acids metabolism disruption was caused by high levels of triglycerides leading to increased free fatty acid production. Accelerating ATP degradation, which leads to an increase in uric acid, the end product of purine metabolism.17 In this study, we analyzed the clinical data of 212 patients with gout who were given fenofibrate alone in group A and group B received fenofibrate in combination with febuxostat. At presentation, the mean of serum uric acid and serum triglyceride levels were almost equal, patients were then followed and each follow up has shown the significant reduction in serum uric acid among group B patients as compared to group A. At the end of 6 month serum uric acid level calculated was 5.9mg/dl versus 8.2mg/dl among group A and B respectively and p < 0.05, which is statistically significant. Likewise, trend followed for serum triglyceride levels, mean levels of triglycerides for group B (208.95) who received combined treatment is significantly lower than the group A (246.67) at the end of 6 months. 
Similarly, previous studies showed that serum uric acid levels decreased by 19% and 23% when treated with fenofibrates alongwith urate-lowering agents.18,19 We have studied febuxostat, that is more effective in hyperuricemia treatment and literature has also supported this.20,21 In one RCT study, patients who were diagnosed with hypertriglyceridemia and/or hyperuricemia were enrolled from general and lipid clinics across Japan ,The participants were administered fenofibrate at a daily dosage of 200 mg. The outcomes of this study demonstrated the effectiveness and well-tolerated nature of fenofibrate in mitigating albuminuria.22 Another similar study, showed more significantly reduced in patients co-treated with fenofibrate than in those on allopurinol or febuxostat alone with p = 0.043.23
The study's limitations include a single-center design and non-probability sampling, reducing generalizability. The six-month treatment duration and absence of a placebo group limit long-term and comparative insights. Strict diet control, limited assessment parameters, and a small sample size further impact the study's comprehensiveness and statistical power. Additionally, the lack of information on potential confounding factors and the focus on a specific patient population may restrict the applicability of the findings.
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