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Preamble 

 

The focus of this Independent Learning Project has been to enhance the management of gout, 

particularly regarding the optimal use of the anti-gout drug allopurinol. The following paper reports 

preliminary results from a survey of inpatients taking allopurinol. This study is in continuation and 

will provide eventually provide valuable data regarding trends in the management of gout and the 

efficacy of allopurinol in patients with gout. 

 

In addition to this work, I completed a study of allopurinol utilisation in the Australian community 

based on aggregate data. This has been submitted for publication and is currently under review by 

the Internal Medicine Journal; it is attached here as Appendix 2. 

 

I also prepared a review article about optimising the use of allopurinol. This has been submitted to 

the American Journal of Medical Sciences and is currently in review; it is attached here as 

Appendix 3. 

 

 

 

iii 



 

 

A survey of inpatients taking allopurinol 

 

Supervisor: Richard O Day 

 

- 1 - 



Introduction 

 

Gouty arthritis is a common rheumatic condition characterised by recurrent, self-limiting episodes 

of intense joint pain and associated inflammation, triggered by the deposition of monosodium urate 

crystals in articular structures. Typically affecting older men, the prevalence of gout approaches up 

to 7% in men over 65 years and nearly 3% in women over 85 years,1 and is increasing worldwide.2-5  

 

Gout arises from elevated plasma concentrations of urate, a purine metabolite that is otherwise 

eliminated via the gut or the kidneys.6 The positive association between serum urate concentrations 

and the incidence of the first acute gout attack,7 as well as the preventative effects of hypouricaemic 

therapies on the recurrence of acute attacks8 reinforce the causal relationship between 

hyperuricaemia and gout. The solubility of urate in plasma is approximately 0.42 mmol/L, however, 

the annual incidence rate of gout is only about 8.3% for people with urate concentrations above this 

limit.7 Thus, elevated urate concentrations are essential to the pathogenesis of gout, but numerous 

other factors, which have yet to be clearly elucidated, are intrinsically involved. 

 

The acute gout attack may be effectively treated pharmacologically using a non-steroidal anti-

inflammatory drug (NSAID), colchicine or a corticosteroid. An NSAID such as indomethacin is the 

first-line therapy prescribed by many physicians,9, 10 but each of these drugs has relative risks and 

benefits, and drug choice should depend ultimately upon the individual patient’s characteristics and 

comorbidities. Prophylactic therapy against acute attacks with low-dose colchicine or an NSAID 

may also be appropriate during intercritical gout, the asymptomatic period between consecutive 

gout attacks. 

 

The only effective management for recurrent gout is lifelong, hypouricaemic therapy, almost 

invariably using allopurinol.11-13 This pro-drug is rapidly converted to the active metabolite 
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oxypurinol, which acts by inhibiting xanthine oxidoreductase, the key enzyme in urate synthesis. 

Oxypurinol is excreted via the kidneys, hence the adjustment of allopurinol dose is required in the 

context of renal impairment. A dosage table based on creatinine clearance as determined using the 

Cockcroft-Gault equation is currently available (Table 1).14 Recent studies, however, demonstrate 

that this approach may be insufficient in lowering urate concentrations15, 16 and also in reducing the 

frequency of acute attacks, the ultimate therapeutic outcome in gout management. Although 

generally a safe drug, the accumulation of oxypurinol as a result of excessive dosing in the face of 

renal insufficiency has been identified as a possible cause of severe hypersensitivity reactions to 

allopurinol. 

 

Table 1. Dosage table for allopurinol, based on creatinine clearance as determined using the 

Cockcroft-Gault equation.14 

Creatinine clearance (mL/min) Dose (mg) 
0 100 every 3 days 

10 100 every 2 days 
20 100 daily 
40 150 daily 
60 200 daily 
80 250 daily 
100 300 daily 

 

 

Rarely, patients may be prescribed a uricosuric drug such as probenecid for hypouricaemic therapy. 

These act by increasing the renal excretion of urate and, although effective, are associated with a 

higher risk of complications, notably nephrolithiasis. Regardless of which agent used, a plasma 

urate concentration of 0.36 mmol/L has been recommended as the optimum target for 

hypouricaemic therapy, to prevent the recurrence of acute attacks of gout.17 

 

Published evidence on how pharmacotherapies can be used optimally, is rare.18 Surveys of patients 

with gout generally indicate a high prevalence of inappropriate management, particularly in relation 

to allopurinol dose.12, 19-21 In addition, physician surveys reveal a high degree of variation in the 
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way patients are managed.9, 10, 22-24 The increasing awareness surrounding these issues in recent 

years has led to the collaborative development of recommendations for the diagnosis and 

management of gout, based on existing literature and expert opinion.17, 25  

 

Disease and management patterns have been rarely explored from the patient’s perspective. An 

internet-based patient survey found that the risk of having at least one attack of acute gout in one 

year was 69%, and that many patients were subject to inappropriate therapy during the acute 

attack.13 Another group developed the Gout Assessment Questionnaire, an instrument designed to 

explore the impact of gout and its treatment from the patient’s perspective.26 This is particularly 

relevant in the context of clinical trials where allopurinol therapy may need to be compared against 

newly developed hypouricaemic drugs. There is limited data, however, on factors that may be 

impinging on adherence to gout medications, such as patient attitudes, knowledge and beliefs. This 

is in contrast to other chronic rheumatoid conditions such as osteoarthritis and rheumatoid arthritis, 

where numerous instruments have been developed and utilised.27-29 

 

The overall objective of this survey was to investigate current patterns in patient experiences of 

gout and its management. Specifically, we aimed to examine 5 key domains: 

1. Disease features 

2. Management of the various stages of gout 

3. Knowledge regarding management 

4. Adherence to allopurinol therapy 

5. Beliefs about medicines. 

Additionally, we conducted a concurrent therapeutic drug monitoring study of allopurinol to assess 

the efficacy of oxypurinol in patients with gout. 
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Methods 

 

Recruitment 

Ethical approval for this study was obtained from the Human Research Ethics Committee at St 

Vincent’s Hospital, Sydney (H06-107). Potential subjects were identified by perusing medication 

charts of all newly admitted inpatients over a three-month period. Patients were identified as 

suitable for the study if they had been taking allopurinol for at least 7 days, for the indication of 

gout. Patients were excluded from the study if they were unable to complete the survey due to 

cognitive impairment or other reasons, or if they were taking allopurinol for prophylaxis against 

hyperuricaemia during cytotoxic therapy. Due to the latter criterion, the haematology/oncology 

wards were precluded when searching for potential subjects. Study participants were required to 

provide written and informed consent. 

  

Survey 

Development 

The survey was developed to address the specific aims of this study. Most questions were generated 

based on findings from our literature review of gout and its management. A number of items were 

extracted from existing, relevant instruments, not necessarily related to gout or gout medications. A 

rheumatologist contributed actively throughout the process of survey development. 

 

Initially, pilot studies were performed on five patients who fitted our study criteria. Based on the 

feedback provided by each patient, the survey was modified to improve overall clarity and to 

broaden the scope of the questionnaire. The final version of the survey consisted of 39 items, with a 

variety of both open-ended and closed-ended questions. The full version of the survey is attached as 

Appendix 1. 
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Content 

Disease features 

The self-reported duration of gout was defined as the number of years since the first acute attack. In 

patients who had never experienced acute gout, disease duration was taken as the number of years 

since commencing allopurinol therapy. The self-reported number of acute attacks within the past 

two years was also recorded. Subjects were asked to describe their last attack of gout in their own 

words. Prompts were provided to elicit details on attack duration, joints affected, redness and 

swelling over the joint and a pain rating based on a numerical scale from 1 to 10. The existence of 

tophi, their locations and estimated sizes were noted. Functional status was assessed using the 

question “To what extent has your gout impacted on your day-to-day living?” and a four-point scale 

ranging from “Very much”, “Moderately”, “Only a little” to “Not at all”. 

 

Management features 

Subjects who had experienced at least one acute attack of gout within the past two years were asked 

how they usually managed acute attacks. Data were only recorded for patients who had attacks 

within this time frame, in order to explore current trends in the management of acute gout and to 

minimise recall error. Prompts were provided to extract the relative frequency at which subjects 

tended to see a doctor, take prescribed or over-the-counter medications or have an intra-articular 

injection for their attacks. Details regarding any complementary therapies were recorded.  

 

To explore patterns in the use of allopurinol, we recorded the self-reported duration of allopurinol 

therapy, number of acute attacks prior to commencement of allopurinol therapy, any dosage 

changes and side effects experienced due to allopurinol. In addition, study subjects were questioned 

about any lifestyle changes they had made for the management of their gout, particularly changes in 

diet, alcohol intake and physical activity. Self-reported alcohol intake and smoking history were 

recorded. 
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Knowledge regarding gout management 

Study subjects were asked how often they needed to take their allopurinol, how long they would 

need to be on allopurinol, about their understanding of how allopurinol worked and what they 

should do if they ever missed a dose. To investigate the level of knowledge regarding non-

pharmacological management, study subjects were also asked if they knew of any foods or drinks 

they should avoid to aid in the management of their gout.  

 

Drug adherence 

Study subjects were asked, “Do you ever forget to take a dose of your allopurinol?” followed by 

prompts to estimate the number of doses missed per month. In addition, participants were asked 

four items from the Compliance-Questionnaire-Rheumatology (CQR). The CQR is a 19-item 

questionnaire designed to assess adherence; we selected this scale in preference to other instruments 

as it is specific for rheumatic conditions.30 Previous validation against electronic medication 

monitoring had found these four items to be especially predictive for detecting low compliance, 

being responsible for 35% of the variance in compliance with prescribed medicine regimens.31 The 

original statements were reworded to improve clarity of expression (Table 2). 

 

Table 2. Items from the Compliance-Questionnaire-Rheumatology (CQR) included in the survey. 

Item Original wording Amended wording 
3 I definitely don’t dare to miss my anti-rheumatic medications. I would never miss taking my gout 

medicine. 
5 My medicines are always stored in the same place, and that’s 

why I don’t forget them. 
My gout medicine is always stored 
in the same place, so I never forget 
to take it. 

7 The most important reason to take my anti-rheumatic 
medicines is that I can still do what I want to do. 

I take my gout medication because 
it helps me to live life normally. 

12* If you can’t stand the medicines, you might say: “throw it 
away, no matter what”. 

If a medicine has any side effects, 
then you should stop taking it. 

* This item was removed when calculating the final score to improve internal consistency. 
 

 

Subjects were asked to rate each item against a four-point Likert scale ranging from 1=strongly 

disagree to 4=strongly agree. The fourth item was stated negatively (since more adherent patients 
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are more likely to continue to take their medicines despite side effects), and thus recoded during 

data analysis (1=strongly agree to 4=strongly disagree). Cronbach’s alpha is a measure of how well 

a set of items measures a single variable, in this case, adherence to therapy; in our study, 

Cronbach’s alpha increased from 0.58 to 0.87 when the fourth item was removed. Hence to improve 

internal consistency, we only considered the first three items when calculating the final CQR score. 

This score was obtained by summing individual item scores, subtracting 3 then dividing by 0.09 to 

achieve a final score out of 100. 

 

Beliefs about medicines 

Ten of the survey items comprised the Beliefs about Medicines Questionnaire (BMQ). This consists 

of two five-item scales to assess patient beliefs regarding the necessity of their medications for 

controlling their disease and their concerns about potential adverse consequences as a result of 

taking their medicines.32 Each statement was rated against a five-point Likert scale, ranging from 

1=strongly disagree to 5=strongly agree. Scores were summed to give overall scores for each of the 

necessity and concerns subscales, with higher scores indicating stronger beliefs. The difference 

between overall scores was also calculated; this provides the “necessity-concerns differential”. A 

positive differential suggests that a patient’s beliefs about the benefits of their medications outweigh 

any possible risks. Subjects were asked to consider their prescription medicines in general, rather 

than limiting their answer to gout medications specifically. The BMQ demonstrated high internal 

consistency in the study sample; Cronbach’s alpha was 0.95 and 0.80 for the necessity and concerns 

subscales, respectively. 

 

Procedure 

To minimise the degree of incomplete data collection and to avoid misinterpretation of questions, 

each survey item was read out aloud and the response (including additional comments) recorded by 

the study coordinator. To enhance consistency, one study coordinator (YC) conducted all surveys. 
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Additional data were transcribed from hospital medical records. Details included subject age, sex, 

weight, allopurinol dose, current medications other than allopurinol and comorbid conditions. 

 

Blood Collections 

Timed blood samples were collected for the analysis of plasma urate, creatinine and oxypurinol 

concentrations. At least two samples were drawn from most study subjects. Where possible, 

samples were collected 20-24 hours after the previous allopurinol dose or within one hour of the last 

dose, allowing for the determination of trough oxypurinol levels. Most blood samples were 

coordinated with the patient’s routine morning blood collections to avoid additional venepuncture. 

 

Data Analysis 

Subjects often responded with a range of values for open ended questions (e.g. 20-30 years). After 

further prompts to narrow these ranges, the exact quoted ranges were recorded. During data 

analysis, we categorised responses based on the most frequently quoted ranges. 

 

Survey analyses consisted primarily of descriptive statistics. Chi-square tests with continuity 

corrections were performed to compare relationships between categorical variables. One-way 

ANOVA using Tukey post-hoc analyses were performed to compare mean oxypurinol and urate 

concentrations between subgroups based on categorical variables. Bivariate correlations using 

Pearson’s coefficient were used to compare numerical variables. All tests were two-tailed and 

performed using SPSS v14.0 for Windows. 

 

Plasma urate and creatinine concentrations were determined using routine assays undertaken by the 

Pathology Department at St Vincent’s Hospital, Sydney, using a Roche Modular P analyser (Roche 

Diagnostics, Australia). Plasma urate concentrations were determined using the standard uricase 
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method,33 which has a within-day and day-to-day variability of 0.5 % and 1.7 %, respectively. 

Plasma creatinine concentrations were determined using the alkaline picrate, rate-blanked 

compensated method,34 which has a within-day and day-to-day variability of 0.7% and 2.3%, 

respectively. Creatinine clearances were calculated by the method of Cockcroft and Gault.35  

 

Plasma oxypurinol concentrations were analysed by high-pressure liquid chromatography (HPLC) 

using an assay previously validated and in use in the Therapeutics Centre at St Vincent’s Hospital. 

Within-day variability for the two quality control samples was 6.4 % and 4.3 %, respectively, and 

day-to-day variability was 7.6 % and 3.8 %, respectively. 

 

Results 

 

Response Rate 

During the study period, we identified 47 inpatients taking allopurinol for the indication of gout. 

Seven patients were discharged before they could be approached by a study coordinator, four failed 

to meet inclusion/exclusion criteria and a further 6 patients did not wish to participate in the study. 

This left 30 patients who completed the survey. Those who did not wish to participate were similar 

to participants in terms of age and gender. 

 

Most subjects completed the survey in less than 20 minutes. Some subjects were not able to answer 

every survey item, but all subjects completed the BMQ successfully.  
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Blood samples were collected for the analysis of plasma urate and creatinine concentrations from 29 

subjects. Samples for the analysis of trough plasma oxypurinol concentrations were obtained from 

21 subjects.  

 

Sample Characteristics 

Most subjects (28/30) were male. Ages ranged from 48 to 89 years; the mean (SD) subject age was 

69.7 (10.9) years. For the 23 subjects who had a recorded height, the mean (SD) Body Mass Index 

(BMI) was 30.0 (6.6). Patients with a BMI of 30 or greater were clinically defined as obese. 

 

All subjects had at least one comorbidity. Most (26/30) had at least one form of cardiac disease and 

almost half of the study sample (14/30) had either chronic renal failure or a history of renal calculi. 

Hypertension, hyperlipidaemia and obesity were also common; other comorbidities are summarised 

in Table 3. Almost half of the study sample (14/30) had been hospitalised due to cardiac reasons.  

 

Table 3. Selected comorbidities for patients taking allopurinol for gout (n=30). 

 Frequency 
Hypertension  19 
Hyperlipidaemia  13 
Type 2 diabetes  9 
Obesity  (BMI ≥ 30) 11 
Heart disease  26 
 Coronary artery disease 10 
 Cardiac failure 7 
 Cardiac transplant 2 
Renal disease  14 
 Chronic renal failure 7 
 Renal calculi 4 
Gastro-oesophageal reflux disease  5 
Chronic obstructive pulmonary disease  5 
Osteoarthritis  5 
Hypothyroidism  3 
Benign prostatic hypertrophy  3 
Depression  2 
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Subjects were taking between 4 and 13 prescribed medications other than allopurinol (Table 4); the 

mean (SD) number of concomitant medications was 8.0 (2.2). This figure excluded vitamin/mineral 

supplements but included over-the-counter preparations with paracetamol. The majority of 

concomitant medications were cardiovascular drugs. Nineteen subjects were taking a diuretic, most 

commonly frusemide. Five patients were taking a thiazide diuretic; a third of the study sample was 

taking low-dose aspirin. 

 

Table 4. Selected, concomitant medications for patients taking allopurinol for gout (n=30). 

 Frequency 
Cardiovascular drugs 29 
      Antihypertensives (excluding thiazide diuretics) 25 
         Thiazide diuretics 5 
      Loop diuretics 16 
      Drugs for angina 6 
      Statins 17 
Anticoagulants 17 
Antiplatelet drugs 10 
     Aspirin 10 
Colchicine 3 

 

 

Subjects consumed between 0 and 80 standard drinks of alcohol per week; the mean (SD) number 

of drinks was 13.0 (20.7). A standard drink was defined as 10 g of alcohol. Three subjects were 

consuming more than 28 standard drinks per week; this is the recommended upper limit for low-risk 

drinking in men.36 Eight subjects had never smoked in the past, and 21 others had not smoked for a 

mean (SD) period of 28 (19) years.  

 

Survey  

Disease features 

The majority of subjects (19/30) reported a disease duration of over ten years, with 5 subjects 

having had gout for 30 years or more. Only two subjects had a disease duration of two years or less. 

Many subjects, however, did not have active disease; half of the study sample had no acute attacks 
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within the past two years. Three subjects had more than five acute attacks within this time frame 

(Figure 1). 
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Figure 1. The reported number of acute attacks of gout in the last two years. 

 

Details for the 15 subjects who had experienced at least one acute attack within the past two years 

are summarised in Table 5. Most cases were monoarticular, with only two subjects reporting more 

than one joint simultaneously affected. Eleven subjects described their gout as occurring within a 

foot joint. There was wide variation in the duration of the acute attack; only 5 subjects stated that 

the attack resolved within one week, with or without pharmacological intervention, and two 

subjects had apparent acute attacks that did not resolve for over a month. Not all subjects reported 

redness and swelling over the joint at the time of the acute attack. Pain rating ranged from 5 to 10; 

scores were bimodal at 8 and 10. 
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Table 5. Features of the acute gout attack for patients who had experienced at least one attack 

within the past two years (n=15). 

  Frequency 
Joints affected Foot 11 
     Toe 4 
     Instep 3 
     Ankle 2 
 Knee 3 
 Elbow 1 
 Thumb 1 
Attack duration 1-4 days 3 
 5-7 days 2 
 1-2 weeks 4 
 3-4 weeks 1 
 > 1 month 2 
Redness over the joint  10 
Swelling over the joint  12 
Pain rating mean (SD) 8.3 (1.8) 

 

 

When asked about the impact of gout on their day-to-day living, half of the study sample reported 

that gout did not affect their daily functioning at all (Figure 2). Not surprisingly, there was a highly 

significant relationship between having no acute attacks in the past two years, and rating the 

functional impact of gout as “not at all” (p<0.0005). 
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Figure 2. Functional impact of gout on day-to-day living. 
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Four subjects had observable tophaceous deposits. There was no significant relationship between 

the existence of tophi and disease duration, frequency of acute attacks, or functional impact on day-

to-day living. 

 

Management features 

There was considerable variation in the way subjects managed acute attacks of gout (Table 6). 

Approximately a third usually or always saw a doctor for the attack, but most tended to self-

medicate, either with a prescription drug or an over-the-counter preparation. The most commonly 

used medication for acute gout was colchicine (9/15), with only 1 subject relying on an anti-

inflammatory agent or a corticosteroid. Over-the-counter preparations containing paracetamol were 

also frequently used (8/15); three subjects used paracetamol concomitantly with colchicine, 1 used a 

paracetamol/codeine combination and 5 used paracetamol alone. Two subjects did not take any 

medications at all for the acute attack, one relying solely on tea-tree oil.  

 

Table 6. Behaviours in response to an acute gout attack, for patients who had experienced at least 

one attack in the past two years (n=15). 

 Always Usually Sometimes Never 
Sees a doctor 4 1 3 7 
Takes prescription medication 7 1 2 5 
Takes over-the-counter medication 3 1 3 8 
Has intra-articular injection 0 0 0 15 

 

 

In contrast to the long disease duration reported in most subjects, a high proportion of the study 

sample (21/30) commenced allopurinol therapy within the last ten years. Five subjects admitted to 

taking allopurinol in the past and discontinuing therapy, before recommencing allopurinol within 

the last ten years. For one subject, this was due to a drug interaction with azathioprine.  
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Six subjects commenced allopurinol therapy after experiencing only one acute attack of gout; 12 

had experienced between 2 and 4 acute attacks. Five study subjects reported having no acute attacks 

prior to starting allopurinol therapy.  

 

Allopurinol dose ranged between 100 and 300 mg daily (Figure 3).  
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Figure 3. Allopurinol doses for patients with gout. 

 

 

Most subjects had not made any lifestyle changes to complement pharmacological management of 

their gout. Only 5 subjects had reduced their alcohol intake, and none had increased their level of 

physical activity, although some cited reasons such as concomitant osteoarthritis arthritis for 

reduced mobility. Of the 10 subjects who had actively made dietary changes, only 4 had cut down 

on foods that are accepted to significantly elevate plasma urate concentrations, such as seafood and 

offal. Most others reported avoiding tomatoes and other ‘acidic’ foods. 
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Knowledge regarding gout management 

 The majority of subjects demonstrated a high level of practical knowledge regarding allopurinol 

therapy. All but one subject accurately reported their dosing frequency and half of the sample 

(16/30) knew that they would need to be on allopurinol for the rest of their lives. There was more 

variability in reported knowledge about the mechanism of allopurinol. Eleven subjects stated that 

the drug acted by lowering acid or uric acid levels and 5 others said that it prevented acute attacks. 

Two subjects, however, said that allopurinol treated acute attacks and 11 did not know at all. 

 

Subject knowledge about dietary aspects of gout management was very poor. Only nine subjects 

identified alcohol as a drink to be avoided to help in the management of their gout and there was 

little consensus regarding the type of alcohol that should be avoided. Many subjects said that wine 

would push up uric acid levels whilst beer was harmless, and vice versa. 

 

A substantial proportion of subjects identified at least one vegetable as a food that should be 

avoided to enhance gout management. Eight subjects reported tomatoes as a food that should be 

avoided. Five subjects reported at least one kind of fruit (mostly citrus), and four used the words 

“acidic foods” or “foods with high acid”. Other foods mentioned are summarised in Table 7. 
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Table 7. Selected foods and drinks identified by patients as dietary elements to avoid to help in the 

management of their gout (n=30). 

 Frequency 
Alcohol 9 
   Beer 4 
   Wine 3 
   Spirits 1 
Seafood 4 
   Prawns 2 
   Shellfish 3 
Meat 4 
   Red meat 3 
   White meat 2 
   Offal 1 
Vegetables 10 
   Tomatoes 8 
   Chili 2 
   Onions 2 
   Potatoes 1 
   Cucumber 1 
   Spinach 1 
   Brussels sprouts 1 
Fruit 5 
   Citrus fruits 4 
   Pineapple 1 

 

 

Drug adherence 

Self-reported adherence to allopurinol was high, with only four subjects admitting to missing out on 

more than one dose of allopurinol per month. In contrast, CQR scores ranged from 44 to 100; the 

mean (SD) score was 76 (16). The mean CQR score for those who never missed a dose (79, n=16) 

was not significantly greater than the mean CQR score for those who missed more than one dose 

per month (64, n=4, p=0.2). 

 

We could not demonstrate a significant relationship between drug adherence, either self-reported or 

assessed using CQR, and the frequency of acute attacks within the past two years. There was, 

however, a marginally significant positive correlation between final CQR score and plasma urate 

concentrations (p=0.09, r=-0.33). Final CQR score correlated poorly with trough plasma oxypurinol 

concentrations. 
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Beliefs about medicines 

Subjects had strong beliefs about the necessity of taking their prescribed medications, with a mean 

(SD) necessity subscale score of 21.5 (4.0) out of 25. Only two people did not agree or strongly 

agree with the statement, “My health, at present, depends on my medicines.” Concerns about 

potential adverse consequences such as side effects and dependency were not as strong; the mean 

(SD) concerns subscale score was 14.1 (4.8) out of 25. The number of subjects agreeing or strongly 

agreeing with each item is summarised in Table 8. 

 

Table 8. The number of subjects agreeing or strongly agreeing with BMQ items (n=30). 

 Frequency 
Necessity subscale  
   My health, at present, depends on my medicines 28 
   My life would be impossible without my medicines 25 
   Without my medicines I would become very ill 15 
   My health in the future will depend on my medicines 26 
   My medicines protect me from becoming worse 27 
Concerns subscale  
   Having to take medicines worries me 11 
   I sometime worry about the long-term effects of my medicines 15 
   My medicines are a mystery to me 13 
   My medicines disrupt my life 5 
   I sometimes worry about becoming too dependent on my medicines 12 

 

 

No significant correlations were found between necessity/concerns subscale scores and subject age, 

number of concomitant medications, the pain rating of last acute attack, or overall CQR score. 

There was no significant relationship between mean necessity/concerns score and disease duration, 

frequency of acute attacks and self-reported adherence to medications. 

 

The necessity-concerns differential was positive in all but two patients; the mean (SD) difference 

between subscale scores was 7.4 (6.8). 
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Plasma urate and oxypurinol concentrations 

Only half (14/29) of the subjects were receiving the recommended dose of allopurinol according to 

current guidelines based on renal function. The dose was lower than recommended in 8 subjects and 

higher than recommended in 7 subjects.  

 

Mean trough oxypurinol concentrations in those who were receiving allopurinol at doses higher 

than recommended (26.8 mg/L, n=5) were significantly higher than in those receiving doses lower 

than recommended (9.7 mg/L, n=7, p=0.03) (Figure 4). Despite this, there was no significant 

difference between groups with respect to plasma urate concentrations or the frequency of acute 

attacks. 
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Figure 4. Trough oxypurinol concentrations were significantly higher in those who were receiving 

allopurinol at doses higher than recommended than in those with doses lower than recommended 

(p=0.03). 
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Of the 29 subjects with measured plasma urate concentrations, the mean (SD) concentration was 

0.35 (0.12) mmol/L. Nine subjects had urate concentrations of 0.42 mmol/L or greater, but only two 

subjects in this group were taking allopurinol at doses lower than recommended. Five were taking 

allopurinol at the recommended dose given their creatinine clearance and two were taking doses 

higher than recommended. Subjects with a higher frequency of acute gout attacks did not have 

significantly greater mean concentrations of plasma urate (p=0.2). 

 

Plasma urate correlated poorly with trough plasma oxypurinol concentrations (Figure 5).  
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Figure 5. There was no significant correlation between plasma urate and trough plasma oxypurinol 

concentrations (p=0.4, r=-0.18). The horizontal lines represent plasma urate concentrations of 0.42 

mmol/L (the limit of urate solubility in plasma) and 0.36 mmol/L (the recommended therapeutic 

level for the prevention of acute attacks). 
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Trough plasma oxypurinol concentrations ranged from 2.4 to 57.0 mg/L. The mean (SD) 

concentration in all subjects was 15.0 (12.1) mg/L. There was no significant relationship between 

the frequency of acute attacks and mean plasma oxypurinol concentrations.  

 

A significant inverse correlation was found between plasma urate concentrations and creatinine 

clearances, as calculated using the Cockroft-Gault equation (p=0.006, r=-0.46, n=29). There was no 

association between trough plasma oxypurinol concentrations and creatinine clearances (Figure 6). 

However, in the 8 subjects taking 300 mg allopurinol daily, a marginally significant correlation was 

found between these variables (p=0.06, r=-0.69).  
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Figure 6. There was no significant correlation between trough plasma oxypurinol concentrations 

and creatinine clearance (p=0.2, r=-0.3, n=21). There was a marginally significant, inverse 

correlation in the subgroup taking allopurinol 300 mg daily (p=0.06, r=-0.69, n=8). 
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Discussion 

 

Despite the small size of the population surveyed, there are a number of striking trends that 

highlight the need for further research and possible intervention. 

 

The most frequently used pharmacotherapy for the management of acute attacks was colchicine. 

The usefulness of this highly effective drug is mitigated by its narrow therapeutic index; in the first 

controlled study, all patients on colchicine developed diarrhoea and/or vomiting after a median time 

of 24 hours.37 For this reason, colchicine is generally considered second-line therapy for acute 

attacks. The high proportion of our study sample using colchicine may be at least partly attributable 

to specific characteristics of these patients. The well-known gastrointestinal, cardiovascular and 

renal side effects of NSAIDs are more common in elderly patients with multiple comorbidities and 

concomitant medications,38 highly reflective of our study sample. There are no published studies 

comparing the relative risks and benefits of these drugs. 

 

Surprisingly, a third of subjects relied on paracetamol alone during acute attacks. There is no 

published data on the use of paracetamol for acute gout, though it is generally presumed that it will 

have little to no efficacy due to the lack of anti-inflammatory action. Codeine in combination with 

paracetamol is more effective than either used alone for acute pain39 but again this has not been 

assessed in the context of acute gout. Such trends in the use of analgesics for acute gout were 

previously reported in a study which additionally showed that 60% of attacks were treated with “no 

medications”.13 The acute attack of gout is self-limiting in nature and subsides with or without 

pharmacological intervention, often within days, which may explain the continued use of 

inappropriate therapy. 
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The apparent efficacy of paracetamol gives rise to the concern that many subjects may be 

attributing other musculoskeletal conditions to the pain of the acute gout attack. This is reinforced 

by the degree of variation in the self-reported description of acute gout (Table 5). For instance, one 

patient had plasma urate concentrations of 0.18 mmol/L, yet reported to have had over 10 attacks in 

the past two years. Gout is typically diagnosed in primary care based on clinical history and 

examination, and must be differentiated from similarly presenting conditions such as pseudogout 

and septic arthritis. 

 

The ultimate therapeutic measures in gout management are a reduction in the frequency of acute 

attacks, the prevention of the development of tophi, and resolution of any existing tophi. Almost all 

subjects had been taking allopurinol for over two years, but half of our study sample reported 

having at least one acute attack of gout and almost a quarter had two attacks or more within the past 

two years (Figure 1). This calls into question a number of issues including the efficacy of 

allopurinol, the appropriateness of dosage guidelines and adherence to therapy. 

 

Current dosage recommendations for allopurinol are based  on the dogma that renally excreted 

drugs must be prescribed at lower doses in renal insufficiency to avoid drug accumulation and 

subsequent risks of toxicity.14 The marginal significance in our results between trough plasma 

oxypurinol concentration and creatinine clearance (Figure 6) is reinforced by previous surveys with 

larger cohorts.40-42 That is, dosage tables for allopurinol based on renal function are at least a 

moderate predictor of plasma oxypurinol concentrations achieved (Figure 4). 

 

The therapeutic efficacy of oxypurinol, however, appears variable. The lack of association between 

oxypurinol and urate concentrations (Figure 5) has been demonstrated in at least three other 

surveys.41-43 An early study found a significant association between these variables but plasma 

oxypurinol and creatinine concentrations only accounted for 37% of the variance in plasma urate 
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concentrations.40 The poor correlation between these variables may be attributable to other factors, 

such as the hyperuricaemic effect of certain concomitantly administered medications. Many of our 

subjects were taking diuretics and low-dose aspirin (Table 4), which are drugs that decrease the 

renal excretion of urate and increase plasma urate concentrations.44-47 Furthermore, it may be the 

percentage decrease from baseline urate concentrations that is more important, rather than the 

absolute urate concentration achieved.  

 

We failed to find a significant relationship between the reported frequency of acute attacks and 

plasma oxypurinol and urate concentrations. There are no previous data comparing oxypurinol 

concentrations and the frequency of acute attacks, but when adjusted for differences in baseline, 

lower plasma urate concentrations are significantly associated with a decreased risk of recurrent 

gout attacks.8 Since plasma urate concentrations fluctuate over time and in response to any 

hypouricaemic therapy, the measurement of urate concentrations at one point in time may not be 

sufficiently sensitive to detect any association with the frequency of acute attacks. Our results may 

have been improved by a retrospective analysis of plasma urate concentrations over the past two 

years, however, such data were not available.  

 

Given the above trends, it is evident that current dosage guidelines based on renal function are in 

need of revision to allow more accurate predictions of plasma urate concentrations and/or the 

frequency of acute gout attacks. This issue has already been highlighted in two surveys15, 16 and one 

clinical trial.48 Our research group is currently developing a Bayesian model that will incorporate 

other factors such as age, weight, baseline urate concentrations, concomitant medications, and 

genetic variation to facilitate optimum dosage selection and individualisation of allopurinol dose in 

patients with gout. 

 

- 25 - 



Current dosage guidelines have been designed to lower the risk of allopurinol-induced toxicity. 

Excessive plasma oxypurinol concentrations, however, are not always predictive of 

hypersensitivity, for example in our subject who had trough oxypurinol concentrations of over 55 

mg/L. Plasma oxypurinol concentrations are rarely documented in case studies, and one report 

outlines a hypersensitivity case where oxypurinol concentrations were within the therapeutic range 

(<15 mg/L).49 Also, of 9 patients who had adverse reactions in two separate studies, 7 were taking 

allopurinol at doses appropriate for, or lower than, recommended guidelines.15, 16 Further work is 

required to clarify the mechanism of allopurinol-induced toxicity and the potential role of 

oxypurinol. 

 

Another important factor that is likely to account for the apparent lack of efficacy of allopurinol is 

poor adherence to therapy. Surveys amongst gout patients generally demonstrate that adherence to 

allopurinol is low;50 one study found that 10.4% of patients filled only one prescription for 

allopurinol, and the remaining patients were only compliant for 56% of their treatment periods.51 

However, our results did not concur as most subjects reported a high level of adherence to 

allopurinol. It is well-documented that adherence is difficult to assess,52 and self-report measures 

tend to underestimate the adherence rates by approximately 20%.53 Additionally, our unvalidated 

use of a shortened and modified version of the CQR may not have been sensitive enough to detect 

deviations from perfect adherence.  

 

Five subjects, however, admitted to have previously discontinued therapy and the duration of 

allopurinol therapy on average was much shorter than the reported duration of gout in many 

subjects. There were no items in the survey addressing prior use of allopurinol and hence 

discontinuation rates may be higher than suggested, as reported in previous surveys.12, 51 The use of 

other instruments for detecting poor adherence may be useful in future studies. A relevant point is 
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that subjects were identified based on the fact that they were taking allopurinol, thus already 

selecting for a group more adherent to therapy. 

 

Most subjects (28/30) believed in the necessity of their prescribed medicines for maintaining their 

health, which outweighed any concerns about the dangers of dependence or long-term effects 

(Table 7). Beliefs about medicines are related to reported adherence, but adherence also depends on 

other factors such as age and the type of illness. There was a high prevalence of comorbidities and 

concomitant medications in our study cohort, particularly cardiovascular conditions and drugs, 

which may account for the high necessity-concerns differential. Interestingly, the mean necessity-

concerns differential was substantially higher than reported in other studies.29, 54 In future, it may be 

useful to assess beliefs about gout medications specifically; we hypothesise that patients will have 

significantly weaker beliefs regarding allopurinol in comparison to other prescribed medications, 

which may affect adherence to allopurinol therapy. 

 

Most patients had sound, practical knowledge regarding allopurinol therapy including the frequency 

of dosing and the mechanism of action. A small proportion (5/30) of study subjects incorrectly 

believed that allopurinol treated the pain of the acute attack. The commencement of hypouricaemic 

therapy without concomitant prophylaxis with colchicine or an NSAID can trigger an acute attack, 

thus patient education is essential to ensure adherence to chronic therapy. 

 

Current recommendations state appropriate lifestyle changes are core aspects of gout 

management.17 Nevertheless, knowledge regarding dietary aspects of gout management was 

extremely poor. Many patients identified various fruits and vegetables, particularly tomatoes, as 

foods to avoid (Table 7). There is no literature to suggest an association between the incidence of 

gout and the consumption of any fruits or vegetables. A large, prospective study of 47,150 men 

found that the risk of gout increased with a higher intake of red meat and seafood but was not 
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associated with a high intake of purine-rich vegetables such as beans, spinach and mushrooms.55 

There is an apparent misunderstanding in gouty patients about the difference between gastric acid 

and uric acid; many foods mentioned, such as tomatoes and citrus fruits, are dietary items to be 

avoided in the management of gastrooesophageal reflux disease.56 Improved patient education 

regarding the dietary aspects of gout management is clearly required, not only to prevent 

unnecessary avoidance of certain foods, but also to allow increased fruit and vegetable intake. A 

weight-reducing, energy-restricted diet can aid in ameliorating obesity and insulin resistance, both 

risk factors for gout.57, 58 

 

A limitation of this study is the relatively small sample size, which increases the risk of both Type I 

and Type II errors. Another limitation is that self-reported data is affected by patient recall and bias, 

however, domains such as beliefs and knowledge are inherently unable to be assessed by any other 

method. Study participants were volunteers, hospitalised patients and already taking allopurinol, 

thus selecting for a sample population with more comorbidities and having greater adherence to 

therapy. This, however, would not bias the internal validity of our study. Furthermore, all patients 

had been hospitalised due to other reasons besides their gout, therefore, their experiences in the 

management of their gout may closely resemble the experiences of other patients in the community.  

 

Despite these limitations, our preliminary and somewhat exploratory investigation provides 

valuable information regarding various aspects of gout management and patient education which 

need to be addressed in order to improve patient understanding and therapeutic outcomes. Further 

data collection is in progress and will facilitate a more rigorous assessment of factors that are 

associated with greater adherence to medications, such as knowledge regarding therapy and patient 

beliefs about their medicines. Continuation of this study will also allow a more detailed analysis of 

factors contributing to the therapeutic efficacy of allopurinol/oxypurinol, both in the plasma urate 
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concentrations achieved, as well as the frequency of acute attacks. This will ultimately allow 

optimal dose individualisation of allopurinol.  
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Factors influencing patient response to allopurinol      Version 3      21 December 2006 
SECTION A: (To be obtained from Medical Records) Ward     Bed 

  
Personal Details: 
 
 
Name: ………………………………………………………………..      DOB: ……../……../…….… 
    (Title)           (Given names)            (Surname)               DD      MM     YYYY 
 
 
Address: …………………………………………………………………           Age:  …………… 
      (Street)     
 
……………………………………………………………………………..           Sex:  M  /  F 
                    (Suburb)   (State)  (Postcode) 
 
 
 
Height: ………………………………  

  (cm / ft)  
 
Weight: ……………………………...               

  (kg / lb) 
 

MRN: ………………………………              
      
                
              
 
 

 
 
Medications: 
 
 
Allopurinol Dose: ……………………………………………………………  
 
Other (Name AND Dose):  
 
………………………………………………………………………………………………………………..... 
 
………………………………………………………………………………………………………………..... 
 
………………………………………………………………………………………………………………..... 
 
………………………………………………………………………………………………………………..... 
 
………………………………………………………………………………………………………………..... 
 
………………………………………………………………………………………………………………..... 
 
………………………………………………………………………………………………………………..... 
 
………………………………………………………………………………………………………………..... 
 
………………………………………………………………………………………………………………..... 
 
………………………………………………………………………………………………………………..... 
 
………………………………………………………………………………………………………………..... 
 
………………………………………………………………………………………………………………..... 
 
………………………………………………………………………………………………………………..... 
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Factors influencing patient response to allopurinol      Version 3      21 December 2006 
SECTION A: (To be obtained from Medical Records) 

 
Comorbid Conditions 
 

 Hypertension       (on medication) 

 Hyperlipidaemia   (on medication)  

 Heart disease   ………………………………………………… 

 Diabetes mellitus  

  NIDDM (type 2) 

 IDDM (type 1) 

 Depression    (on medication) 

 Hypothyroidism   (on medication) 

 Obesity    (BMI ≥ 30) 

 Osteoarthritis 

 Rheumatoid arthritis 

 Other arthritis             …………………………………………………  

 Renal disease   …………………………………………………     

 Tophi 

 Other e.g. transplant …………………………………………………

 

General Practitioner Details: 
 
 
Name: …………………………………………………………………………………… 

      (Title)  (Given names)                           (Surname)  
 
 

Address: ……………………………………………………………………………………………………… 
      (Street)     
 
………………………………………………………………………………………………………………..... 

(Suburb)     (State)   (Postcode) 
 
 
 
Phone:  ……………………....……………………....  
 
 
Fax:  ……………………....…………………….... 
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Factors influencing patient response to allopurinol      Version 2      09/03/2007 
SECTION B: (Questionnaire)  Subject Initials: 

I’d like to start off by asking you a few 
questions about your gout. 
 
1. How long have you had gout? 
 

   months / years 
 
 
2. In the past two years, how many acute 
gout attacks have you experienced? 
 

   
 

 Can’t Remember 
 
3. When was the last time you had an 
acute attack of gout? 
 

   months / years ago 
 

 Can’t Remember (Go to Q7) 
 
 
4. In your own words, could you please 
describe your last attack of gout? 
 

Duration:      days / weeks 
 
Joints affected: 
 

 
  

Redness over the joint:      Yes  /  No 
 
Swelling over the joint:       Yes  /  No 
 
 
5. On a scale of 1 to 10, where would you 
rate the pain of your last acute attack? 
 

 
 
 
6. What do you usually do if you are 
having an acute attack? 
 
 
See a doctor: 

   Always  
   Usually  
   Sometimes  
   Never  

 
Take prescribed medication: 

   Always  
   Usually  
   Sometimes  
 Never  

Name & dose of medication(s)  
 
…………………………………… 
 
Take over-the-counter medication: 

   Always  
   Usually  
   Sometimes  
 Never  

Name & dose of medication(s)  
 
…………………………………… 
 
Intra-articular injection (an injection of a 
medication into the painful joint):  
 

   Always  
   Usually  
   Sometimes  
 Never  

 
Other 
(E.g. complementary therapies, topical ice…) 
 
......................................................................... 
 
......................................................................... 
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Factors influencing patient response to allopurinol      Version 2      09/03/2007 
SECTION B: (Questionnaire)  Subject Initials: 

7. Do you have any tophi? If yes, where 
and how large? (nearest mm)  
 
These are solid deposits of urate in the skin and 
tissue around a joint or in the ear. Urate is a 
normal body substance but when there is an 
excess, it may form such deposits. Formation of 
these deposits is a sign of long-term, chronic gout. 
 

 
   
Size: (nearest mm) 
 

Tophus 1:      mm 
 

Tophus 2:      mm 
 

Tophus 3:      mm 
 

Tophus 4:      mm 
 

Tophus 5:      mm 
 
 
8. When did they first start to appear? 
 

   weeks / months / years ago 

(Give subject Answer Sheet 1) 
 
9. To what extent has your gout impacted 
on your day-to-day living? 
 

 
 
 

10. Have you made any changes to your 
lifestyle habits in the past specifically 
because of your gout?  
 
Diet 
 
......................................................................... 
 
......................................................................... 
 
 
Alcohol Intake 
 
......................................................................... 
 
......................................................................... 
 
 
Exercise 
 
......................................................................... 
 
......................................................................... 
 
 
Other 
 
......................................................................... 
 
......................................................................... 
 
......................................................................... 
 
 
 
11. Do you know of any (other) foods or 
drinks you should avoid to help manage 
your gout? 
 
 
......................................................................... 
 
......................................................................... 
 
......................................................................... 
 

1 
Very Much 

2 
Moderately 

3 
Only a little 

4 
Not at all 
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The following questions relate to your 
gout medication, allopurinol.  
(Zyloprim, Progout).  
 
 
12. How long have you been taking 
allopurinol? 
 

   months / years 
 
 
13. How many gout attacks did you have 
before your doctor started you on 
allopurinol? 
 

   attacks 
 

 Can’t remember 
 
 
14. To your knowledge, has your doctor 
ever changed the dosage of your 
allopurinol? 
 

 Yes 
 No 
 Don’t know 

 
(Details) 
 
......................................................................... 
 
......................................................................... 
 
......................................................................... 
 
......................................................................... 
 
 
15. How often do you need to take your 
gout medicine allopurinol? 
 

 Once a day 
 Once every two days 
 Don’t know 
 Other: 

 
......................................................................... 
 
......................................................................... 

16. How long will you need to be on 
allopurinol? 
 

 For the rest of my life 
 Until my gout is cured 
 Until my doctor tells me to stop 
 Don’t know 
 Other: 

 
......................................................................... 
 
......................................................................... 
 
 
17. What is your understanding of how 
allopurinol works? 
 

 Lowers blood uric acid levels 
 Lowers uric acid levels 
 Lowers acid levels 
 Prevents acute attacks 
 Treats acute attacks 
 Don’t know 
 Other: 

 
......................................................................... 
 
......................................................................... 
 
 
18. Have you had any side effects from 
taking allopurinol? 
 

 Yes 
 No 

 
(Details) 
 
......................................................................... 
 
......................................................................... 
 
......................................................................... 
 
......................................................................... 
 
 
19. Do you ever forget to take a dose of 
your allopurinol? 
 

Yes,      doses per week / month 
 

 No    
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20. If you missed a dose of your 
allopurinol, what would you do? 
 

 Start again the next day 
 Take two doses next time to make 

up for it 
 Other 

 
......................................................................... 
 
......................................................................... 
 
 
(Give subject Answer Sheet 2) 
 
I’m going to read out four statements.  
Please indicate how far you agree with 
each statement, whether you strongly 
agree, agree, disagree or strongly 
disagree. 
 
 
21. I would never miss taking my gout 
medicine. 
 

 
 
 
22.  My gout medicine is always stored in 
the same place, so I never forget to take it. 
 

 
 
 
23. I take my gout medication because it 
helps me to live life normally. 
 

 
 
 
24. If a medicine has any side effects, then 
you should stop taking it.  
 

 
 

Finally I’d like to ask some general 
questions about your lifestyle habits. 
 
 
25. How often do you have a drink 
containing alcohol?  
 

   days per week / month 
 
26. How much do you have on a typical 
day when you are drinking? 
 

   standard drinks 
 
 
27. Are you currently a smoker?  
 

 Yes 
 No 

 

   packs per day / week 
4 

Strongly 
Agree 

3 
 

Agree 
 

2 
 

Disagree 
 

1 
Strongly 
Disagree  

 
28. If no, have you ever smoked in the 
past?  
 

 Yes 
 No 4 

Strongly 
Agree 

3 
 

Agree 
 

2 
 

Disagree 
 

1 
Strongly 
Disagree 

 

Duration:      months / years 
 

Stopped:      months / years ago 
 4 

Strongly 
Agree 

3 
 

Agree 
 

2 
 

Disagree 
 

1 
Strongly 
Disagree 

 
29. Is there anything else that you would 
like to say about your gout that I may have 
missed out on? 
 
......................................................................... 
 
......................................................................... 
 4 

Strongly 
Agree 

3 
 

Agree 
 

2 
 

Disagree 
 

1 
Strongly 
Disagree 

......................................................................... 
 
......................................................................... 
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Name: ____________________ 
 
Beliefs About Medicines Questionnaire 
 
 
Below you will find a number of statements made by patients who are on prescribed 
medications. Please indicate how far you agree with each statement, by placing a circle 
around the number that reflects your opinion best. 
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Strongly 
Disagree 

 
 

 
Disagree 

 
Neither 
Agree/ 

Disagree 
 
 

 
Agree 

 
 

 
Strongly 

Agree 
 
 

My health, at present, depends on my medicines. 
 

1 2 3 4 5 

My life would be impossible without my medicines. 
 

1 2 3 4 5 

Without my medicines I would become very ill. 
 

1 2 3 4 5 

My health in the future will depend on my medicines. 
 

1 2 3 4 5 

My medicines protect me from becoming worse. 
 

1 2 3 4 5 
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Strongly 
Disagree 

 
 

 
Disagree 

 
Neither 
Agree/ 

Disagree 
 
 

 
Agree 

 
 

 
Strongly 

Agree 
 
 

Having to take medicines worries me. 
 

1 2 3 4 5 

I sometimes worry about the long-term effects of my 
medicines. 
 

1 2 3 4 5 

My medicines are a mystery to me. 
 

1 2 3 4 5 

My medicines disrupt my life. 
 

1 2 3 4 5 

I sometimes worry about becoming too dependent on my 
medicines. 
 

1 2 3 4 5 
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