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Be cautious when treating gout in patients with renal impairment
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Abstract

Gout and renal impairment are frequent comorbidities, with both conditions strongly associated with hyperuricaemia. The
management of gout involves treating and preventing gout flares, and reducing serum urate levels to eliminate the urate crystal
deposits in the joints. Although the overall treatment of gout is very similar in patients with or without renal impairment,
special precautions must be taken to avoid adverse effects related to renal impairment.

Gout is fully curable ...

Gout is characterized by monosodium urate (MSU) crystal
deposits in the joint that trigger an inflammatory response,
producing episodes of intense pain and swelling [1]. The
development of MSU crystal deposits is silent and poten-
tially very prolonged; diagnosing gout before the first gout
attack by screening for the crystals is currently difficult [2].
Nevertheless, MSU crystal formation is fully reversible and
gout, therefore, is considered a curable disease [3].

Gout treatment and prevention strategies in patients with
renal impairment must be approached carefully due to the
complexity of renal impairment, and drug selection, dosage
modification and the impact of the treatment on the existing
renal impairment should be considered [4]. This article pro-
vides a summary of the treatment and management of gout
in patients with renal impairment, as reviewed by Pascual
et al. [4].

... and often co-exists with renal impairment

MSU crystal deposits form and persist with prolonged
hyperuricaemia, which occurs most often from insufficient
serum urate (SU) elimination [1]; as such, renal impairment
contributes greatly to the development of gout [4]. However,
hyperuricaemia may also contribute to renal impairment,
with multiple studies showing a positive correlation between
SU levels and the risk of kidney disease [4]; similarly,
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patients with gout have a greater risk of end-stage renal dis-
ease (ESRD) [5].

Gout treatment in patients with renal impairment, there-
fore, requires particular caution in terms of selecting the
best treatment at the most appropriate dosage [4]. Creatinine
clearance (Cr; ) should be assessed beforehand in order to
select the most appropriate drug and dosage [4].

Focus on lowering serum urate ...

At the emergence of gout symptoms, treatment to elimi-
nate MSU crystal deposits should be administered until all
signs of gout are cleared and, if necessary, continued during
treatment and prophylaxis for gout flares (Fig. 1) [4]. As
MSU crystals dissolve completely at normal SU levels, the
primary aim of gout treatment is to lower SU levels, typi-
cally with SU-lowering drugs (Table 1) [4]. Such treatment
decreases the risk of gout flares, often without the need for
additional prophylactic treatments [4].

SU levels should be reduced to <0.30 mmol/L (<5 mg/
dL) in patients with severe gout [3]. Although MSU crystals
dissolve faster when SU levels at low, lowering SU to <0.18
mmol/L (<3 mg/dL) for a period of years is advised against
due to a possible increased risk of neurological disorders
[3]. It is difficult to determine when MSU crystals have been
fully dissolved, and ultrasounds may be useful in identify-
ing any remaining deposits [4]. Once the deposits have been
dissolved, SU levels should be maintained at <0.36 mmol/L
(< 6 mg/dL), the level at which new crystals cannot form [6].
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Patient care guidelines

| Patient with renal impairment presents with gout

v

Educate patients
Address misinformation about the causes and treatment of gout
Educate patients before and throughout gout treatment about the importance of serum urate (SU)-lowering therapy

¢ \4

v

Treat acute gout flare
Corticosteroids: preferred option
Colchicine: use with caution; avoid use in
moderate to severe renal impairment
NSAIDs: avoid use
Interleukin (IL)-1 inhibitors: consider use in
refractory flares or when other options are
inappropriate

NSAIDs: avoid use
cases

possible dosage

Provide flare prophylaxis
Corticosteroids: use at low dosages
Colchicine: use with caution or avoid use
IIL-1 inhibitors: consider use in refractory

SU-lowering therapy: initiate at lowest

Reduce SU levels
Allopurinol: base dosage on renal function; start low
and gradually increase to meet SU target
Febuxostat: start at low dosages to reduce flares;
adjust dosage in severe chronic kidney disease (CKD)
Uricosurics: probably ineffective in severe CKD; check
creatinine levels when using lesinurad
Uricases: use in selected cases of severe gout

Fig.1 Treating gout in patients with renal impairment, as suggested by Pascual et al. [4]

... but start slow

In general, it is crucial to slowly ease into SU reduction ther-
apy; gout flares are more likely (and at greater severity) if
SU levels drop too sharply at the beginning of treatment [4].
Starting treatment with SU-lowering drugs at lower dosages
(which can be gradually increased as appropriate) is particu-
larly imperative for gout patients with renal impairment due
to the potential for kidney-related adverse effects to occur
(Table 1) [4].

Allopurinol and febuxostat are xanthine-oxidase inhibitors,
and are the drugs most commonly used to treat hyperuricae-
mia (Table 1) [4]. If xanthine-oxidase inhibitor monotherapy
is unable to adequately reduce SU levels, a uricosuric drug
may be added to reduce MSU crystal formation and improve
excretion of SU (Table 1) [4], especially in patients with severe
gout and limited treatment options [7]. Uricosuric drugs may
be less effective in lowering SU levels as renal impairment
worsens [4]. Uricase and pegloticase (Table 1), are highly
effective in reducing SU levels, but are associated with high
immunogenicity [8]. Their use should be limited to the treat-
ment of selected severe cases [4].

If necessary, haemodialysis is a highly effective in remov-
ing SU and may also clear tophi [4]. However, as sudden drops
in SU may trigger gout attacks, post-dialysis SU levels should
be examined before administering SU-lowering drugs, which
should typically be administered at lower dosages in patients
undergoing haemodialysis [4].

Address gout flares with caution

Untreated gout flares generally subside within 2 weeks [4].
Colchicine is an effective treatment for gout flares in patients
with normal renal function, but its use has been discour-
aged in those with renal impairment (Table 2). Exposure
to colchicine increases in patients with moderate to severe
renal impairment [14], leading to a greater risk of colchi-
cine-related toxicity [15]. Oral, parenteral and intra-articular
corticosteroids seem to be a safe and effective alternative
to colchicine in this population (Table 2), but their use in
certain patients is contraindicated, not recommended or
requires caution [4].

With interleukin (IL)-1 activation being the trigger for
gout-related inflammation, the anti-IL-1 agents canakinumab
and anakinra are also effective in gout patients with renal
impairment (Table 2) [4]. For example, used on-demand to
treat and prevent gout flares, subcutaneous canakinumab
150 mg was more effective than on-demand intramuscular
triamcinolone acetonide 40 mg [16], and a single dose of
canakinumab > 50 mg was more effective than daily colchi-
cine 0.5 mg as prophylaxis [17].

Importantly, despite the general effectiveness of NSAIDs
in treatment gout flares and as prophylaxis, they should not
be used to treat gout in patients with renal impairment [4].

Evidence suggests that prophylaxis should continue for
> 6 months, although the optimal duration of prophylaxis not
yet clear [4]. In more severe cases, such as frequently flaring
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Table 1 Gout treatment drugs to lower serum urate levels in patietns with impaired renal function, based on a review by Pascual et al. [ ]

Treatment Comments

Xanthine-oxidase inhibitors (| the amount of uric acid formed)
Allopurinol Mainstay of gout treatment

Oxypurinol (active metabolite of allopurinol) is largely excreted unchanged by the kidneys; t,,, <30 h in patients with normal
renal function, but up to 1 week in those with severe renal impairment; may accumulate in patients with Crq; <10 mL/min
as it undergoes virtually no renal clearance

Starting dosage in patients with Cr; <60 mL/min: <50 mg/day (to | risk of AHS)
Basing maintenance dosages on Cr; is an out-dated practice, and often leads to under-treatment
Instead, slowly 1 dosage to meet SU target (i.e. <0.36 mmol/L; <6 mg/dL) to a maximum of 900 mg/day

Risk of developing AHS is 1 in patients with renal impairment or receiving thiazide diuretics [9], or with the HLA-B*58:0a
allele (most commonly found in Asian subpopulation, notably in individuals of Korean, Thai or Han Chinese descent) [10]

Febuxostat Predominantly undergoes hepatic metabolism (= 70%), allowing adequate | of SU levels in patients with renal impairment
Start with low dosage [40 (USA) or 80 (Europe) mg/day]; 1 to 80 (USA) or 120 (Europe) mg/day if necessary

Maintains its efficacy and safety in patients with Cr¢; as low as 15 mL/min; however, as the proper dosage in patients with
severe renal impairment has not been determined, caution is required in patients with advanced CKD

Patients with pre-existing co-morbid major CV conditions: may 1 risk of all-cause and CV mortality, but not the rate of
adverse CV events, relative to allopurinol [11]

Uricosuric drugs (| the tubular reabsorption of uric acid, thereby 1 its renal clearance)
Benzbromarone® Highly potent urate transporter 1 inhibitor; associated with severe hepatotoxicity
Dosage range: 50-200 mg/day

Do not use if Cre; <20 mL/min; dosage adjustment is not required in patient with lower levels of renal impairment as the
drug primarily undergoes faecal excretion

Use is not recommended in patients with Crg; <20 mL/min
Probenecid® Do not use if Cr¢; <30 mL/min; use with caution in other patients with renal impairment

Usual dosage: 250 mg twice daily for 1 week, then 1 to 500 mg twice daily; if necessary to achieve target SU levels, 1 in
500 mg increments every 4 weeks as tolerated to a maximum of 2 g/day

May use in combination with an xanthine-oxidase inhibitor
Sulfinpyrazone® Start at a dosage of 50 mg twice daily and gradually 1 up to 200-400 mg in two divided doses

esinura se only in combination with a xanthine-oxidase inhibitor (in patients with gout refractory to adequate doses of a prior
L d* 8] ly binat th th: d hibity patients with gout refractory to adequate ds fap
xanthine-oxidase inhibitor); do not use as monotherapy due to tolerability issues

Maximum dosage 200 mg/day (safety concerns regarding higher dosages)
Dosage adjustment not required in patients with mild to moderate renal impairment, but use with caution
May 1 serum creatinine levels, but effects appears to be largely reversible
Uricases (transform uric acid to allantoin thereby | uricaemia)
Uricase and pegloticase Sharply | uricaemia by transforming uric acid to allantoin, which is more readily eliminated [12]
May be effective when used in combination with a xanthine-oxidase inhibitor + a uricosuric [13]

Limitations: high rates of immunogenicity, adverse infusion reactions, risk of anaphylaxis and limited availability of pegloticase

Consider the contraindications, precautions and warnings associated with the use of each drug before initiating treatment

AHS allopurinol hypersensitivity syndrome, CKD chronic kidney disease, Cr; creatinine clearance, CV cardiovascular, HLA-B human leuko-
cyte antigen B, SU serum urate, 1 increase(s/d/ing), | reduce(s/ing)/reduction

*Not widely available

severe gout, combination therapy with multiple drugs (e.g. col- adherent to gout treatment after 5 years, with 85% of these
chicine + a corticosteroid) may be temporarily required [4]. taking their prescribed medication > 6 days a week [22].

Educate to improve treatment adherence

Take home messages
Patients should be thoroughly educated about gout and
its treatment, and any misconceptions about the condition =~ When managing gout in patients with renal impairment:
should be addressed [4]. Proper education may improve
adherence to gout treatment. For example, in patients with e Consider the renal function of the patient, and select
gout who received individualized education, 90% were the best treatment at the most appropriate dosage.
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Table 2 Treatment and prevention of gout flares in individuals with renal impairment, based on a review by Pascual et al. [ ]

Drug Comments

Corticosteroids

Oral Regular flares: administer a dosage equivalent to prednisone 30 mgx 1 or 2 days, then 20 mg X 1 day, then
10 mg x2—4 days

Severe polyarticular gout flares or flares of long duration: treatment for a full 15 days may be required

To prevent rebound flares after stopping corticosteroid, co-administer with prophylactic colchicine from the first day
or use a low corticosteroid dosage (equivalent to prednisone 5 or 7.5 mg/day) for a few extra days

Avoid prolonged use as prophylactic; no specific problem for patients with renal impairment when used at low
doses (equivalent to prednisone 5—10 mg/day) for longer durations

As prophylaxis, always use with SU-lowering treatment to | risk of flares and minimize prophylaxis duration

Intramuscular 40-60 mg triamcinolone acetonide; can follow with intramuscular prednisone/prednisolone, especially in patients

unable to take oral medications [18]

Intra-articular Highly effective and convenient when only a few accessible joints are inflamed

If total dose is a concern, administer smaller doses of triamcinolone acetonide adjusted to the joint size [19]

Use with mepivacaine provides very rapid pain relief that may persist after the anaesthetic effects wear off [20]

Anti-interleukin-1 agents

Canakinumab Effective in complex or refractory situations

Especially appropriate for gout flare relief in patients with renal impairment and unstable diabetes

Long lasting; prevents new flares from occurring over a prolonged period of time

Consider use in difficult cases where alternatives are considered inappropriate

High acquisition cost

Anakinra Not approved to treat/prevent gout flares, but evidence suggests it may be effective

May be cost effective, as only a few doses are usually required

Colchicine Use lower than normal dosages or avoid use in patients with renal impairment

Adjust dosage according to Cr¢y (e.g. 0.5/0.6 mg twice daily for Cr; > 50 mL/min; 0.5/0.6 mg once daily for Cr¢;.
35-49 mL/min; 0.5/0.6 mg every 2-3 days for Cr; 10-34 mL/min; dosage of 0.5 or 0.6 mg depends on which
dosage strength is locally available); do not use if Cre; <10 mL/min [21]

Not approved for prophylaxis of gout flare in some countries

Consider the contraindications, precautions and warnings associated with the use of each drug before initiating treatment

Cr¢; creatinine clearance, SU serum urate, | reduce(s/d)/reduction

e Titrate allopurinol dosages to achieve target SU levels
(outdated practice to base dosage on Crcy).

e Avoid or use low dosages of colchicine.

e Be aware that many uricosuric drugs are not widely
available, and may be of limited effectiveness in this
patient population.

e Educate patients about gout and its treatment to
improve treatment adherence.
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