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INTRODUCTION 

Gout, an old known disease which was restricted upto the 

royalties, has broken itself from barriers of class and socio-

economic factors. Nowadays, it is the most common form 

of inflammatory arthritis in the elderly irrespsective of 

class and strata.1 Its name means ‘drop’ in Latin, thus 

implying that a toxin falling drop by drop at the joint tissue 

induced the disease.2 The current increment in the 

prevalence of gout is primarily due to changes in our 

lifestyle which consists of, lack of exercise, obesity, 

increased consumption of non-vegetarian foods 

accompanied with alcoholic beverages, specially Beer. 

These factors are solely behind the generation/progression 

of this disease. Many drugs are associated with decreased 

uric acid excretion, drug like thiazide diuretics, low-dose 

aspirin and cyclosporine have been a risk factor in the 

progression of this disease.3 Cardiovascular diseases can 

also be related with Hyperuricemia.4 Association of 

hypertension and renal pathologies also leads to an 

increased risk for Hyperuricemia.5-8 The term 

“Hyperuricemia” means that normal levels of Uric acid 
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(6.5mg/dl) gets exceeded, either due to overproduction of 

Uric acid or due to its under excretion, which ultimately 

may cause Gout. Uric acid on binding with Sodium leads 

to Sodium Urate production.9 In most of the mammals, 

uricase enzyme converts uric acid to allantoin which is 

soluble in nature; unfortunately, this enzyme is absent in 

humans due to the fact that the uricase gene is inhibited by 

2 mutations that introduce premature stop codons, thus 

Gout victimises only humans.10,11 

Gout consists of “Acute gout” showing self-limited attack 

of synovitis, called “gout flare”.12 Its clinical 

manifestations comprise of acute gouty arthritis, gouty 

arthropathy, chronic tophaceous gout, uric acid 

urolithiasis, and gouty nephropathy, due to deposition of 

monosodium urate or uric acid crystals from 

supersaturated body fluids.13 Acute Gout shows recurrent 

attack of acute monoarthritis at the 1st 

metatarsophalangeal or tarsal joints resulting in acute 

redness along with tophus. Males are prone by four to nine 

fold whereas females suffer after menopause, due to loss 

of estrogen induced uricosuric action.14 The occurrence of 

the acute attack in male patients with a high BMI above 25 

kg/m2 is another feature which indicates gout.15 The 

solubility of Sodium Urate is influenced by numerous 

factors like pH, temperature, sodium ion           

concentrations.16-18 also, factors like dehydration at joint 

tissues, nucleating factors like nonaggregated 

proteoglycans, insoluble collagens, and chondroitin sulfate 

play an important role in determining Uric acid 

solubility.19,20 

Uric acid, a weak acid with a pKa of about 5.8 and existing 

as monosodium urate at physiologic pH. Along with rise 

of urate concentration in body fluids, there is also risk for 

supersaturation and crystal formation. A direct positive 

association between serum urate levels and a future risk for 

gout has been established.21,22 

For diagnosis of Hyperuricemia, serum Uric acid level 

more than 7.06mg/dl in males and more than 5.72 mg/dl in 

females alongwith presence of GFR having a value of 

about more than 60 ml/min. Synovial fluid mat also be 

analysed in order to determine an impending risk of Uric 

acid crystal formation.14,15 

Imaging techniques like Dual Energy CT Scan, Ultrasound 

also help in detecting the crystals. Whereas X Rays are 

used in recurrent attacks or in chronic gout.23,24  

Initial therapeutic goal is rapid inhibition of an impending 

danger of pain and inflammation. A long-term goal 

consists of elimination of further attacks, tophi, and 

preventing joint destruction, by consistently reducing urate 

crystals concentration.25 Future prevention of attacks and 

other manifestations can be achieved only by reducing 

serum urate level.26 

Most commonly used Pharmacological strategies is to 

reduce Urate production by inhibiting the function of 

Xanthine Oxidase enzyme which is a key enzyme in the 

production of Uric acid. Inhibition of Xanthine Oxidase 

leads to falling of excessive serum Uric acid level which 

has thus played a significant role in reducing the danger of 

crystal production and inflammation. Nowadays, a new 

drug called Febuxostat has also been known for showing 

more favourable effect in decreasing the formation of 

Xanthine Oxidase enzyme, thus proving to be more 

efficacious in preventing impending episodes of tissue 

inflammation.26,27 

Table 1: A quick glance regarding the adverse effects and drug interactions shown by both the drugs. 

Properties Febuxostat Allopurinol 

Adverse 

effects 

Treatment-related adverse events consist of 

nausea, vomiting, abdominal pain, joint related 

adverse effects, abnormal liver-function test 

results, headaches, and musculoskeletal signs 

and symptoms.34 

Adverse effects comprise of, nausea, vomiting, 

diarrhoea. peripheral neuritis, 

necrotizing vasculitis, bone marrow suppression, and 

rarely aplastic anemia. Also, Hepatotoxicity 

interstitial lnephritis along with Pruritic 

maculopapular lesions and cases of exfoliative 

dermatitis may also be seen. Very rarely, allopurinol 

may bind to the lens, resulting in cataracts.10 

Drug 

interactions  

Co-administration of Febuxostat with drugs who 

use Xanthine Oxidase as substrate such as 

azathioprine, mercaptopurine or theophylline 

leads to increase in their plasma concentrations.  

Since these drugs are unable to get metabolised 

by xanthine oxidase, severe toxicity is 

experienced.30 

Febuxostat does not inhibit or induce 

cytochrome 

P450 enzymes, thus lacking significant drug 

interactions with other drugs metabolized by 

these enzymes.26 

Allopurinol increases the plasma concentration of 

probenecid and enhances its uricosuric effect, while 

probenecid increases oxypurinol clearance, thus 

increased dose regimens of allopurinol are needed. 

Allopurinol inhibits Xanthine Oxidase leading to 

increased plasma concentrations of drugs like 

azathioprine, Mercatopurine. It may also interfere 

with metabolism of drugs like Warfarin.1 
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Febuxostat 

This drug is a recently approved chemical entity, known as 

2-[3-cyano-4- (2-methlypropoxy) phenyl]-4-

methlythiazole- 5-carboxylic acid. It acts as a non-purine, 

selective xanthine oxidase inhibitor and is administered at 

an oral dose of 80- 120mg once daily and was discovered 

to be 10- 30 times more potent than allopurinol in 

preclinical studies.9,26-29 Its ki value is 0.7nM as compared 

to that of allopurinol (0.7μM) and has minimal effects on 

other enzymes involved in purine and pyrimidine 

metabolism.26 It is administered orally and shows rapid 

absorbtion, showing a Tmax of 1h and is 99% bound to 

albumin alongwith low volume of distribution at steady 

state. Febuxostat is highly metabolized in the liver, to its 

acyl-glucuronide with the help of Cytochrome P450 

enzymes.  Less than 6% of the administered dose is 

excreted in the urine in its unchanged form. Its mean half-

life is 4 to 9 h.30 No clinically significant effect has been 

found for food or antacids on its absorption.31 

Allopurinol 

It is the most commonly prescribed Xanthine Oxidase 

inhibitor, which is prescribed at recommended dose of 

100-800mg/day.32 Allopurinol, chemically is known as an 

analog of hypoxanthine whereas its active metabolite, 

oxypurinol or alloxanthine, is an analog of xanthine.1 

Allopurinol is given orally and is well absorbed. Its half-

life is 2-3 h whereas its active metabolite alloxanthine has 

a half-life of 18-30 h. Renal excretion is shown by this 

drug and also shows a longer duration of action.9,33 

METHODS 

Place of study 

The study was conducted at the Outpatient Department of 

Urology, Government Medical College, Patiala, Punjab. 

Study design 

It was an open, prospective, observational, non-

invasive,parallel and randomised study which comprised 

of total 60 patients diagnosed with hyperuricemia out 

which, 30 patients, consuming Febuxostat and 30 patients 

consuming Allopurinol were considered. 

For each patient, proper history regarding the consumption 

of drug was taken, along with analysis of Serum Uric acid 

profile before prescription and during follow up. Other 

parameters consisting of Renal Function Test for Urea and 

Creatinine, Liver Function Tests, X-Ray films in order to 

observe the tophi, Routine tests and one scale regarding 

the diagnosis of Gout were considered and a questionnaire 

was also prepared. 

Most commonly used scale regarding diagnosis of Gout is 

the one developed by the American Rheumatism 

Association in1975:35 It consists of the following criteria: 

1. >1 attack of acute arthritis 

2. Maximum inflammation developed within one day 

3. Monoarthritis attacks 

4. Redness observed over joints 

5. 1st MTP (Metatarsophalangeal) joint painful or 

swollen 

6. Unilateral 1st MTP joint attack 

7. Unilateral tarsal joint attack 

8. Tophus (proven or suspected) 

9. Hyperuricaemia 

10. Asymmetrical swelling within the joints on x-ray 

11. Sub-cortical cyst without erosion on x-ray 

12. Monosodium urate monohydrate microcrystals in the 

joint fluid during an attack 

13. Joint fluid culture negative for organism during an 

attack. 

 

Table 2: Quality of life score in symptomatic patients of gout. 

Questions  Responses      

Due to gout, how would you like 

to rate your health in past 4 

weeks. 

Very poor 

 

Poor Fair Good 

 

Very good Excellent 

Due to Gout, how would you rate 

your quality of life in past 4 

weeks. 

Very poor 

 

Poor Fair Good 

 

Very good Excellent 

Due to Gout, how would you rate 

your mental health in past 4 

weeks. 

Very poor 

 

Poor Fair Good 

 

Very good Excellent 
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Table 3: Symptom score index in patients of gout. 

Due to gout, choose one option about how you have been doing since 

the past 4 weeks: 

No disease activity 1       2       3       4       5       6       7       8       9       10 Severe disease activities    

Choose an option on the scale, indicating the severity of pain that you have experienced in the past 4 weeks: 

No pain 1       2       3       4       5       6       7       8       9       10 Severe pain 

Also, questionnaire consisting of self-reported questions 

for patients overall experience and impact of Gout 

symptoms have been introduced:36 

RESULTS 

Out of 60 patients enrolled for this study, 30 patients were 

administered Febuxostat whereas other 30 were 

administered Allopurinol. Observations found in this study 

were noted down in tabular form as given below.  

Table 4: Account of the baseline variables involving 

patients who were involved in this study. 

Variables 
Febuxostat 

group (n=30) 

Allopurinol 

group (n=30) 

Age (yrs) 47.06±14.78 43.70±14.46 

Gender 
46.6% Females 46.6% Females 

53.4% Males 53.4% Males 

Result= Mean±Standard deviation 

Table 4 shows information regarding the variables 

regarding the patient/sample groups which were involved 

in this study. A total of 60 patients who were diagnosed 

with Hyperuricemia were selected for this study, out of 

which, 30 patients were administered Febuxostat and other 

30 were administered Allopurinol. The mean age group of 

patients consuming Febuxostat were found to be 

47.06±14.78 yrs (Mean±Standard deviation) whereas, for 

Allopurinol group it was found to be 43.70±14.46 yrs. 

The Gender distribution percentage in either of the groups 

were found to be same i.e. 46.6% females and 53.4% males 

Mean results for data regarding pre-treatment Uric acid 

levels, were calculated and mean results regarding levels 

of Uric acid during follow up after 10 days, 20 days, 30 

days and 40 days were calculated which was found to be 

significant. T-test was also conducted. 

Table 5 shows that during the pre-treatment level, the 

mean level of Uric acid (Mean±Standard deviation) in 

Febuxostat group was found to be 8.28±0.53mg% whereas 

for Allopurinol group it was found to be 8.61±0.93 mg%. 

This was followed by follow up of respective groups, at 

10, 20, 30, 40 days. During the course of the follow ups it 

was found that the group who had been consuming 

Febuxostat showed favourable decrease in the level of Uric 

acid as compared to that of the group where Allopurinol 

had been administered. At the end of 40 days, the mean 

Uric acid level (Mean±Standard deviation) of the 

Febuxostat group was found to be 4.64±0.68 mg% 

whereas for Allopurinol group, it was 5.79±0.79 mg%. 

Table 5: Mean results obtained after comparing the 

two groups at their pre-treatment levels and after 

their drug administration and their follow up at 10, 

20, 30, 40 days respectively. 

Mean results 
Febuxostat 

group 

Allopurinol 

group 

Pre-treatment Uric acid 

levels (mg%) 
8.28±0.53 8.61±0.93 

Uric acid level after 10 

days follow up (mg%) 
7.08±0.55 7.76±0.87 

Uric acid levels after 20 

days follow up (mg%) 
6.32±0.60 7.09±0.83 

Uric acid level after 30 

days follow up (mg%) 
5.49±0.70 6.42±0.83 

Uric acid level after 40 

days follow up (mg%) 
4.64±0.68 5.79±0.79 

Result= Mean±Standard deviation 

Regarding T-test 

Table 6: Calculation of p-value and their results Uric 

acid value after follow up. 

Parameters p-value 
Highly significant/ 

Non- significant 

Pre-treatment uric 

acid results 
>0.05 Non-significant 

Uric acid level after 

10 days follow up 
<0.05 Highly significant 

Uric acid level after 

20 days follow up 
<0.0005 Highly significant 

Uric acid level after 

30 days 
<0.0005 Highly significant 

Uric acid level after 

40 days 
<0.0005 Highly significant 

Table 6 shows, p-value obtained at the pre-treatment level 

was found to be >0.05 which was found to be Non 

significant but in case of follow up after 10, 20, 30, 40 

days, p-value for uric acid levels was found to be <0.05, 

<0.0005, <0.0005, <0.0005 respectively i.e. highly 

significant. All these signify that proper randomisation 

during patient allotment was done. 



Das S et al. Int J Basic Clin Pharmacol. 2017 Nov;6(11):2658-2664 

                                                          
                 

                     International Journal of Basic & Clinical Pharmacology | November 2017 | Vol 6 | Issue 11    Page 2662 

 
The mean changes in uric acid levels before and after 

administration of these drugs on each follow up has been depicted 

in the figure 

Figure 1: Comparing the efficacy of febuxostat and 

allopurinol in patients of hyperuricemia.  

At the mentioned in Figure 1, the Y-Axis denotes the level 

of Uric acid level in mg% whereas the X-Axis denotes the 

time period (days) during which, the follow up was 

conducted i.e. after 10, 20, 30, 40 days. At the graph, it can 

be seen that initially, the patient groups for Febuxostat and 

Allopurinol, having uric acid level at their pre-treatment 

levels are mentioned. The subsequent figures denote the 

falling level of Uric acid level in both the groups during 

each follow up time. The Blue bar depicting Febuxostat 

group show a favourable response as compared to that of 

Red bar for Allopurinol group because the Blue bar shows 

a greater fall in the Uric acid levels than the Red bar. Thus, 

showing a favourable response of Febuxostat over 

Allopurinol in lowering Uric acid levels. 

Adverse effects 

Out of 60 patients enrolled for the Comparative study 

between Febuxostat and Allopurinol, 3 patients reported 

with adverse effects which consisted of skin rashes which 

were of mild nature. 

DISCUSSION 

Gout is the commonest crystal arthropathy seen in clinical 

practice primarily affecting the joints and kidneys. 

Articular gout is divided into four clinical stages namely, 

asymptomatic hyperuricemia, acute gouty arthritis, 

intercritical gout and chronic tophaceous gout. Although 

it’s not necessary that patients with hyperuricemia will 

develop clinical problems like gout or renal disease. The 

development of gout depends on factors like age of the 

patient and degree of hyperuricemia. Acute gouty arthritis 

generally is due to chronic hyperuricemia. It causes 

monoarticular or pauciarticular (2, 3 or 4 joints) 

involvement, and occasionally polyarthritis (>5 joints) 

seen. Polyarticular disease is seen in the elderly and in 

postmenopausal women on diuretics. Intercritical gout 

refers to the symptom free period in between attacks. The 

second attack may never occur or occur after a variable 

period of time. 

Diet and lifestyle management are some important baby 

steps in its management, protein intake restriction should 

be an important factor. Patients of gout should be 

encouraged to abstain from alcohol. Pharmacological 

management consists of Xanthine Oxidase inhibitors like 

Febuxostat and Allopurinol. Febuxostat, a new non-purine 

xanthine oxidase inhibitor and Allopurinol which is an 

analog of hypoxanthine, and its active metabolite, 

oxypurinol or alloxanthine, is an analog of xanthine and is 

routinely prescribed. Febuxostat was approved by the US 

FDA in February 2009 and is indicated in cases of:1,37 

• Allopurinol hypersensitivity or intolerance 

• Failure of allopurinol to normalize SUA 

• CKD where the reduced allopurinol dose sub 

optimally controls SUA levels.29 

In this study, it was found that a significant proportion of 

patients receiving Febuxostat had achieves a target serum 

Uric acid level of about <5.0mg/dl as compared to those 

receiving Allopurinol. Before the launch of Febuxostat 

there was only a single option of treating hyperuricemia 

with the help of Xanthine Oxidase inhibitors which was 

Allopurinol. The need for comparative study has emerged 

chiefly due to introduction of Febuxostat in order to help 

patients, providers and policy makers in making treatment 

decisions. 

In this study total of 60 patients were selected out of which 

30 patients were provided Febuxostat and 30 patients were 

provided Allopurinol. Average age group for febuxostat 

group and Allopurinol group was 47.06±14.78 yrs and 

43.70±14.46 yrs respectively whereas the pre-treatment 

levels of uric acid levels for febuxostat and Allopurinol 

group were 8.28±0.53mg% and 8.61±0.93mg% 

respectively. Febuxostat was provided at dose of 40mg and 

Allopurinol was provided at dose of 100mg. On keeping 

the duration of dose administration of both Febuxostat and 

Allopurinol same, it was found that Febuxostat leads to 

more efficacious lowering of serum Uric acid as compared 

to Allopurinol. This difference is both statistically 

significant and clinically meaningful because on 

conducting T-test it was shown that the p-value of 

outcomes after 10days was <0.05 and for 20, 30, 40 days 

it was <0.0005 which depicts these results as highly 

significant. 

CONCLUSION 

In our study, it was found that Febuxostat was responsible 

for lowering the level of serum Uric acid much more 

efficiently than the currently used regimen of Allopurinol. 

Both treatment groups had patients of Hyperuricemia, 

whose preteatment levels of Uric acid was measured. After 

10 days of providing treatment, the patients were follwed 
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up and the same was performed after 20, 30 and 40 days 

of providing treatment. It was found that Febuxostat 

showed a dominant effect over Allopurinol, as the mean 

level of Uric acid was found to be 4.64±0.68mg% in the 

Febuxostat group as compared to that of Allopurinol group 

which was about 5.79±0.79mg%. As discussed previously, 

p-value of outcomes after 10 days followup was <0.05 and 

for 20, 30, 40 days it was <0.0005 which indicates highly 

significant outcomes.  

Since, the prime goal in treatment against Gout is reducing 

the level of serum Uric acid to normal level not only 

efficiently but also at the least possible time duration, we 

can say that Febuxostat, (40mg) given at daily dose reveals 

to provide higher efficacy than allopurinol, at a dose of 

100mg (zyloric) which is the most commonly prescribed 

dose in order to lower the serum urate level. 
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