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Context: Hyperuricemia is prevalent in patients with chronic kidney disease (CKD). 
Although it is associated with CKD incidence and progression, treating asymptomatic 
hyperuricemia with uric acid-lowering agents is still debatable.
Aim of Work: determine the rate of non-classical prescription of allopurinol in CKD patients.
Settings and Design: This was a retrospective study of adult patients prescribed allopur-
inol with CKD (stages 2–5) in Doctor Soliman Fakeeh Hospital (DSFH) Jeddah, Saudi 
Arabia, from 1/1/2016 to 1/1/2017.
Subjects and Methods: Eligible patients were identified from the hospital’s pharmacy 
system and cross-referenced with the electronic health records. Demographic data, laboratory 
results and indication as recorded by the prescribing physician were extracted. Prescriptions 
with no indication were categorized based on the uric acid levels. Hyperuricemia was 
documented as mild (6–10 mg/dL in females and 7–13 mg/dL in males) and severe 
(>13mg/dL in men and >10mg/dL in women).
Statistical Analysis Used: Descriptive statistics (frequencies, percentages).
Results: From the 594 identified patients, 464 (78.1%) were males. A third of prescriptions 
(209/594) had no indication, 43.5% of which (91/209) had no documented uric acid levels, 
and 16.3% (34/209) had normal levels. Including patients with undocumented indication, 
64.2% (381/594) were prescribed allopurinol for hyperuricemia, 86.4% of which (329/381) 
had mild hyperuricemia, and only 13.6% (52/381) had severe hyperuricemia. Other indica-
tions included malignancy-related disorders (6.2%, 37/594), gouty arthritis (5.2%, 31/594), 
and stones of unknown aetiology (3.4%, 20/594).
Conclusion: The percentage of allopurinol prescription to patients with CKD without 
a clear indication in our centre was markedly high. This might increase the risk for side 
effects with no evidence-based benefits.
Keywords: allopurinol, gout, hyperuricemia, hyperuricosuria, over prescription, chronic 
kidney disease

Introduction
Around 697.5 million people are living with Chronic Kidney Disease (CKD) 
worldwide.1 It is estimated to affect 9–13% of the world population.1,2 In 2017, 
CKD-related mortality represented 4.6% of all mortalities, ranking as the 12th 
leading cause of death worldwide, and reaching as high as the second leading 
cause of death in some countries.1

Uric acid is the metabolic end product of purines, both exogenous from dietary 
proteins and endogenous from dying or degraded cells. Since two-thirds of the uric 
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acid are cleared by the kidneys, hyperuricemia is 
a common laboratory abnormality in CKD patients.3 

However, hyperuricemia is also considered an independent 
predictor for the development of CKD especially in 
patients with type 2 diabetes mellitus.4–7 It is also strongly 
associated with the risk of CKD progression.8–13 This has 
raised the question of whether hyperuricemia is a causative 
factor for CKD incidence and progression or merely an 
association of deteriorating kidney function, or both. In 
spite of that, treatment of asymptomatic hyperuricemia in 
CKD patients has been controversial with studies showing 
conflicting results of the benefit of using uric acid- 
lowering agents to achieve normal uric acid levels.4,14,15 

Recent published studies have found no added benefit of 
treating those patients.16,17

There is ongoing observation of clinicians prescribing 
allopurinol without a valid indication in patients with or 
without CKD. Although side effects of allopurinol are 
rare, they include allopurinol hypersensitivity reaction, 
Steven-Jonson Syndrome (SJS), and Toxic Epidermal 
Necrolysis (TEN) which can be fatal. CKD and 
Cardiovascular disease, which is fairly prevalent among 
these patients increases the risk of these side effects.18,19 

In this study, we aim to assess the prescribing habits of 
physicians for allopurinol in CKD patients in our centre.

Subjects and Methods
This was a retrospective descriptive study of all adult 
patients who have CKD (stages 2–5) and had been pre-
scribed allopurinol in Doctor Soliman Fakeeh Hospital 
(DSFH) Jeddah, Saudi Arabia, during the period of 1/1/ 
2016 till 1/1/2017.

Eligible patients were identified from examining all 
prescriptions of allopurinol (both in generic and brand 
names such as Loric, Zyloric, and No-Uric) from the 
hospital’s pharmacy system, and then cross-referencing 
these with the electronic health records to identify patients 
with CKD stages 2–5. Patients with CKD stage 1 were 
excluded from the study as the definition of CKD stage 1 
is broad and we could not rely on the available information 
in our database to identify them. Patient demographic data, 
laboratory results and relevant indication as recorded by 
the prescribing physicians’ notes were then extracted.

Our pharmacy system does not mandate physicians to 
specify a diagnosis for each newly prescribed medication 
or during medications refill. In addition, some medications 
tend to be re-prescribed without the physicians confirming 
the indication, especially in medication refill clinics where 

patients have been on these drugs for a while. Non- 
physicians are not allowed to order or reorder medications.

All indications for prescribing allopurinol were con-
firmed with the hospital records and laboratory results. 
Prescriptions with no indication were categorized based 
on the uric acid levels. Hyperuricemia was documented as 
mild (6–10 mg/dL in females and 7–13 mg/dL in males) 
and severe (>13mg/dL in men and >10mg/dL in women).

Valid indications were considered only if: significant 
hyperuricemia (>13mg/dL in men and >10mg/dL in 
women), gout, hyperuricosuria of more than 1100mg/day, 
kidney stones, malignancy, and haemolysis. The following 
indications were considered not valid: no documented 
indication, insignificant hyperuricemia (<13mg/dL in 
men and <10mg/dL in women).

Descriptive statistics (mean, percentage, and standard 
deviation) for continuous variables and frequencies for 
categorical variables were calculated using the Statistical 
Package for Social science (SPSS) version 25 software 
program. The study was granted ethical approval from 
the institutional review board of DSFH. Informed patient 
consents were not required by the IRB for this retrospec-
tive chart review study.

Results
Our study population consisted of 594 adult patients with 
CKD stages 2–5 who had a prescription for allopurinol. 
The mean age was 60 ± 14 years. Out of these patients, 
464 (78.1%) were males and 130 (21.9%) were females, 
with male-to-female ratio 4:1. The mean duration of use of 
allopurinol, from first documented prescription until 1/1/ 
2017, was 2.3 ± 2.2 years.

Two-hundred and thirty-three patients were in CKD 
stage 3 (39.2%), followed by 178 patients in stage 2 
(30.0%). CKD stage 5 patients were 116 (19.5% of all 
patients), 65.5% of which (76/116) were on renal replace-
ment therapy (RRT). Stage 4 was the least representative 
stage in our sample with only 67 patients (11.3%) 
(Table 1).

Two-hundred and nine prescriptions (35.2%) had no 
documented indication, 43.5% of which (91/209) had no 
documented uric acid level before the first prescription, 
and 16.3% (34/209) had normal uric acid levels. Including 
patients with undocumented indication but abnormal uric 
acid levels, 381 out of 594 (64.2%) were prescribed allo-
purinol for hyperuricemia; 86.4% of which (329/381) had 
mild hyperuricemia, and only 13.6% (52/381) had severe 
hyperuricemia. Thirty-seven of all our patients (6.2%) had 
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allopurinol prescription for malignancy-related disorders 
and 31 (5.2%) had gouty arthritis. An indication for stones 
of unknown aetiology was found in 20 (3.4%) of all 
prescriptions of allopurinol (Table 2).

Allopurinol was prescribed without a valid indication 
(no indication with uric acid levels not checked or normal 
prior to prescription, mild hyperuricemia) in 454 patients 
(76.4%) (Table 2).

Discussion
In our study, 35.2% of the prescriptions did not have an 
indication, although some of these patients had abnormal 
uric acid levels. In general, asymptomatic hyperuricemia 
was the main indication to start allopurinol in 64.5% of 
patients with CKD, where 86% of them had mild asymp-
tomatic hyperuricemia. Other documented indications 
included malignancy-related disorder (6.2%), gouty arthri-
tis (5.2%) and stones of unknown composition (3.4%). 
Overall, 76.4% of all prescriptions did not have a valid 
indication.

Asymptomatic hyperuricemia is defined as an elevation 
in serum uric acid concentration in the absence of either 
symptoms or signs of monosodium urate crystal deposition 
disease, such as gout or uric acid renal disease.20 Although 
there is a clear strong relationship between hyperuricemia 
and CKD, the association between hyperuricemia and pro-
gression of kidney disease is still controversial.21 Although 
evidence is scarce, it’s been initially suggested that asymp-
tomatic hyperuricemia is of no clinical importance until 
serum uric acid levels exceed at least 13 mg/dL (773 
micromole/L) in men and 10 mg/dL (595 micromole/L) in 
women,22 and indications for treatment are limited to 
a prophylaxis of gout and stones.21 However, recent small 
studies have suggested <6–6.5 mg/dl for which uric acid 
might be considered a risk factor for CKD progression.23,24

Hyperuricemia is highly prevalent in patients with 
CKD. Chonchol et al found a strong association between 
baseline uric acid levels and baseline kidney function. 
Even individuals with uric acid levels 5.9 mg/dL to 
6.9 mg/dL had 47% greater risk of estimated glomerular 
filtration rate (GFR) decline ≥3 mL/min per 1.73 m2 

annually compared to patients with levels less than 
4.40 mg/dL,25 although there was no significant associa-
tion between uric acid level and incidence of CKD.15 In 
a different study, 66% of patients with non-diabetic stages 
3–4 CKD had serum uric acid greater than 7 mg/dL.26 In 
patients with gout, 16% of males and 31.4% of females 
had CKD stage 3–5.27

The unnecessary use of allopurinol to treat hyperurice-
mia in CKD patients that was observed in this study could 
be attributed to many factors. One of them is probably the 
presence of multiple studies that have shown the associa-
tion of hyperuricemia and CKD.4,5,7,25 Mild hyperuricemia 
is strongly associated with the risk of CKD in patients with 
type 2 diabetes4 and independently increase the risk for 
new-onset kidney disease.5 In a meta-analysis of 13 obser-
vational studies which involved more than 190,000 
patients, hyperuricemia was an independent predictor for 
the development of CKD,7 though the question of whether 
the empiric use of allopurinol in these patients can delay 
this risk was not examined in this study. Other epidemio-
logical studies showed no relationship between hyperuri-
cemia and the progression of kidney disease.26,28 In the 
Modification of Diet in Renal Disease study (MDRD), 838 
patients with CKD stage 3–4 were followed for 10 years, 
and hyperuricemia was not associated with the develop-
ment of end-stage renal disease (ESRD).26 In the Mild to 
Moderate Kidney Disease (MMKD) study, non-diabetic 

Table 1 Number of Patients According to CKD Stages

CKD Stages Frequency Percent

2 178 30.0
3 233 39.2

4 67 11.3

5 (not on RRT) 40 6.7
5 (on RRT) 76 12.8

Total 594 100.0

Abbreviation: RRT, renal replacement therapy.

Table 2 Indications for Allopurinol Prescription in CKD Patients

Indications Frequency Percent Cumulative %

No indication, no uric 

acid levels prior to 
prescription

91 15.3 15.3

No indication, normal 

uric acid levels*

34 5.7 21

Mild hyperuricemia† 329 55.4 76.4

Severe hyperuricemia‡ 52 8.8 85.2

Kidney stone (was not 
analysed)

20 3.4 88.6

Malignancy 37 6.2 94.8

Gouty arthritis (not 
confirmed)

31 5.2 100

Total 594 100.0

Notes: *Normal value is up to 6 mg/dL in females and 7 mg/dL in males; †mild is up 
to 10 mg/dL in female and 13 mg/dL in males; ‡severe is above 10 mg/dL in females 
and above 13 mg/dL in males.
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CKD patients were followed for a 7 year period, and 
hyperuricemia was also not an independent predictor of 
CKD progression.28 These results argue against the natural 
tendency among some clinicians to prescribe allopurinol 
empirically to asymptomatic hyperuricemia in CKD as 
shown in our study.

It is still unclear how allopurinol or other urate- 
lowering therapies will slow the progression of CKD. 
Uric acid significantly increases production of reactive 
oxygen species and angiotensin II which lead to endothe-
lial dysfunction and development of systemic and glomer-
ular hypertension29,30 which results in kidney damage. In 
the tubular cells, uric acid is a key contributor to the 
development of renal fibrosis in CKD by inducing epithe-
lial to mesenchymal transition.31 We assume that clinicians 
are trying to prevent renal disease progression by all 
means, including empiric prescription of allopurinol. 
Again, until now, there is no unified theory of the mechan-
ism of preventing renal disease progression from the per-
spective of improving serum uric acid levels. The 
antioxidant effect of allopurinol on the vascular endothe-
lium has shown some benefit on the literature. A meta- 
analysis published on 2018 which included three RCTs 
that looked into CKD patients showed a statistically sig-
nificant benefit on patient with congestive heart failure but 
a marginally statistical significance benefit on patient with 
CKD.32

Clinical studies also report mixed findings. Results of 
three meta-analyses, which included most available rando-
mized trials, were not conclusive.33–35 Two of the pub-
lished meta-analyses34,35 showed favourable results on 
using allopurinol. Kanji et al in 2015 included 19 RCTs, 
treatment with allopurinol in asymptomatic hyperuricemia 
was associated with significant reductions in serum uric 
acid levels and a favourable influence on blood pressure 
and on eGFR compared with untreated controls. Many of 
the included trials were small, single-centre studies with 
relatively short duration of follow-up.34 The second meta- 
analysis, which had a significant overlap in the rando-
mized trials with the first one, involved 16 randomized 
trials with a total of 1211 patients with CKD, urate- 
lowering therapy improved kidney outcomes and reduced 
the risk of cardiovascular events in adults with CKD and 
asymptomatic hyperuricemia.35 This meta-analysis is lim-
ited due to the included studies being of low or very low 
quality with sample sizes, low number of events, having 
a considerable proportion of missing baseline patient char-
acteristics, and displaying heterogeneity in baseline kidney 

function. In contrast, a meta-analysis by Bose et al in 
2014, which involved 8 trials of patients with or without 
CKD at baseline, reported that allopurinol therapy had no 
effect on renal function in most of the RCTs but showed 
a reduction of serum creatinine levels in some studies.33

Since the previous meta-analyses, three large rando-
mized controlled clinical trials addressed the use of urate- 
lowering therapy for the prevention of kidney disease 
progression. The FEATHER study, which was published 
in 2018, showed that Febuxostat did not slow the progres-
sion stage 3 CKD and asymptomatic hyperuricemia in 
Japanese patients.36 The Preventing Early Renal Loss in 
Diabetes (PERL) trial37 investigated the use of allopurinol 
in patients with type 1 diabetes mellitus and mild CKD 
(CKD stages 1 to 3). The measured glomerular filtration 
rate after 3 years did not differ significantly between the 
two groups although the serum uric acid levels in both 
groups were not significantly high (6.1 ±1.5 mg/dl). The 
Controlled Trial of Slowing of Kidney Disease 
Progression from the Inhibition of Xanthine Oxidase 
(CKD-FIX)16 included patients who had stage 3 or 4 
CKD with a rapid decline in the estimated GFR or clini-
cally significant proteinuria at baseline. As in the PERL 
trial, treatment with allopurinol had no significant effect on 
the rate of GFR decline. The neutral results of these 
studies indicate that it is unlikely that lowering serum 
urate level would slow the progression of CKD, although 
some groups of patients, such as the younger population 
with early CKD, require further evaluation.38

The main limitation of this study is that our data 
depended on the doctors’ documentation on the EHR, 
which was not always complete. As such, we could not 
comment on the causes of CKD, patients’ doses, compli-
ance, or side effects. This was also the main reason for 
being unable to include patients with CKD stage 1. In 
addition, further studies that explore the management of 
patients with asymptomatic hyperuricemia and the reasons 
for prescribing allopurinol or withholding it would be 
invaluable in understanding the true magnitude of the 
dilemma.

In conclusion, allopurinol was prescribed for CKD 
patients in our facility without clear and valid indications 
in 76.4% of the cases. This exposes patients to the risk of 
developing serious side effects without adding evidence- 
based benefits. Physicians should apply basic principles of 
clinical reasoning before prescribing any drug, including 
allopurinol.
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Key Messages
● Current evidence does not support use of allopurinol in 

patients with CKD for asymptomatic hyperuricaemia.
● Prescribing should be evidence based and always incor-

porate a documented indication.
● Local practice should be audited regularly, especially 

when unnecessary prescriptions carry risks of side 
effects.
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