Drugs Aging (2018) 35:263-273
https://doi.org/10.1007/s40266-018-0517-7

@ CrossMark

THERAPY IN PRACTICE

Managing Gout in the Patient with Renal Impairment

Eliseo Pascual'”?

Published online: 13 February 2018

© Springer International Publishing AG, part of Springer Nature 2018

Abstract Hyperuricaemia is an independent risk factor for
renal function decline. Evidence is emerging that urate-
lowering therapy might be beneficial in subjects with renal
impairment. We review the association between renal
impairment and gout, some of the related pathogenic pro-
cesses and the possible impact of gout treatment on the
progression of renal impairment. Nevertheless, the man-
agement of gout is more complex in the presence of
chronic kidney disease. The main aim of gout therapy is to
fully dissolve the urate crystals, thus curing the disease.
Avoidance of attacks—prophylaxis—and their prompt
treatment if they occur, along with accurate information to
patients, completes the treatment strategy. This article
provides a practical guide to managing gout in older
patients and in those with renal impairment. We highlight
the shortcomings in our current treatment options and
strategies.
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Key Points

Silent crystal deposits in hyperuricemic patients and
microtophi in the renal medulla possibly contribute
to declining renal function.

Gout is a urate crystal deposit disease; the main aim
of gout treatment is to eliminate the crystals by
reducing serum uric acid levels. The lower serum
uric acid levels are reduced, the faster the deposited
urate crystals are dissolved.

If required, allopurinol can be used at higher doses
than those recommended by the Hande guidelines
based on creatinine clearance.

If required, a uricosuric drug (by increasing uric acid
renal clearance) added to a xanthine oxidase
inhibitor (that reduces the load of uric acid produced)
results in important further reductions of serum uric
acid levels.

1 Introduction

Gout is a frequent companion of renal impairment (RI). As
renal function declines, the elimination of uric acid through
the urine decreases, leading to hyperuricaemia. Persistent
hyperuricaemia facilitates the formation of monosodium
urate (MSU) crystals in joints and tissues [1]; this crystal
deposit is core to the definition of gout. Patients with long-
standing untreated, or poorly treated, gout may show renal
disease. The mechanisms of RI are manifold and not
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completely understood. Monosodium urate crystals are
recognised by the native immune system, thereby activat-
ing the NALP-3 inflammasome. This results in the acti-
vation and release of interleukin (IL)-1 (a pro-
inflammatory cytokine) and the subsequent trigger of an
inflammatory cascade [2] that is persistent and continuous
[3, 4]. A chronic inflammatory infiltrate surrounds the
crystal deposits in tophi [5]. Persistent subclinical inflam-
mation is also noted at the joints (and at other crystal
deposit sites) during inter-critical periods [3]. Acute gouty
flares can occur at different time intervals, alerting the
clinician about the presence of the crystals. However, as
shown over 60 years ago [6], when serum urate (SU)
normalises, crystals dissolve [7]. Thus, as a crystal deposit
is fully reversible, gout is currently considered a curable
disease [8].

Current European League Against Rheumatism
(EULAR) [8] and American College of Rheumatology
[9, 10] recommendations do not include specific manage-
ment considerations for the elderly, although both outline
that special care should to be taken in patients with co-
morbidities. Many of these comorbidities are very common
in this age group. This review outlines the possible con-
nections between hyperuricaemia, gout and renal function
decline. Furthermore, we discuss how this decline modifies
the approach to gout treatment.

Gout is more common in older adults, with an incidence
of 8% in those aged 70-79 years compared with only 1.7%
in those aged <50 years. Of note, an increase in gout
prevalence has occurred in patients aged over 65 years,
which is even more striking in those aged over 75 years
[11]. The increased use of drugs that increase serum uric
acid levels, such as thiazide, loop diuretics, low-dose
aspirin or niacin [12], and the higher prevalence of RI are
two of the reasons behind this increase. In women, a
markedly higher frequency of gout is seen after meno-
pause, which is related to an increase in tubular reabsorp-
tion of urate (5% in those aged > 70 years, < 1% in those
aged <50 years) as a result of the decrease in oestrogen
levels [13, 14].

Renal impairment is a frequent comorbidity of gout. A
recent meta-analysis of eight studies estimated that 24%
(95% confidence interval 15-28) of patients with gout
presented with chronic kidney disease above stage 3 [15].
Conversely, RI decreases urate excretion, thereby raising
the risk of gout. In a cohort of patients with renal disease,
16% of those with an estimated creatinine clearance
(CrCL) > 60 mL/min experienced gout, a ratio that doubled
in those with an estimated CrCL <30 mL/min [16]. Fur-
thermore, the risk of end-stage renal failure is increased in
patients with gout [17]. The reasons for this association
remain poorly understood. In any case, when considering
gout treatment in patients with RI, one must consider: (1)
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the limitations in drug selection and dose modification
related to RI, and (2) whether (and why) the treatment of
concomitant gout (or hyperuricaemia) can modify the
prognosis of the associated renal disease. Though related,
these points should be considered separately.

Increasing evidence supports the association between
hyperuricaemia and incident RI. It has become common
practice among nephrologists to treat hyperuricaemia in
patients with RI with the objective of stopping or slowing
the renal function decline. A recent paper found that the
risk of progression to renal failure increased 7% (hazard
ratio 1.07, 95% confidence interval 1.00-1.14) for each
1-mg/dL increase in baseline SU level [18]. An earlier
review of clinical trials reported that allopurinol seems to
delay the progression of kidney disease [19]; similar data
have also been suggested after treatment with febuxostat
[20]. A recent comparative effectiveness study has shown
that allopurinol is associated with a greater reduction in the
risk of incident kidney disease than febuxostat in a repre-
sentative sample of older Americans (> 65 years of age);
the association of allopurinol with renal protection was
dose related, and possibly duration related [21].

Soluble uric acid is recognised by the innate immune
system [22, 23] and primes Toll-like receptors, inducing
pro-inflammatory cytokine production [24]. In patients
with gout, higher SU levels are associated with higher
levels of tumour necrosis factor [25]. These data suggest
that hyperuricaemia is associated with a more pro-inflam-
matory status; the consequences of this inflammatory state
on the kidneys remain undetermined. However, hyperuri-
caemia can result in gout in a higher proportion of patients
than previously considered. The first gout attack is often
considered as the start of the disease; before it, subjects are
diagnosed as having asymptomatic hyperuricaemia. Newer
imaging techniques, such as an ultrasound or double-en-
ergy computed tomography scan, have shown that a con-
siderable proportion of subjects with asymptomatic
hyperuricaemia already have MSU crystal deposits in their
joints and tendons, including tophi [26-28]. It remains
unclear for how long crystal deposition precedes the initial
symptoms. Presentations such as polyarticular gout or tophi
at diagnosis indicate that a silent MSU crystal deposit
build-up can be very prolonged. Although debate about
when gout starts persists, it appears difficult to maintain the
label of ‘asymptomatic hyperuricaemia’ in those patients in
whom MSU crystal deposits have been demonstrated.
Thus, when considering the consequences and associations
of asymptomatic hyperuricaemia, the possibility that they
are—at least partially—related to MSU crystal deposits
and their associated low-grade inflammation has to be
considered.

Tophi in the renal medulla of patients with gout were
already described at autopsies in the nieteenth century
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(reviewed in ref [29]). They have been found in 38% of
autopsies of patients with gout, 17% of autopsies of
patients who died from RI of different origins [30] and in
8% of all the autopsies carried out during a 1-year period.
Furthermore, a significantly higher frequency of prior
diagnosis of renal disease and of gout was found in those
patients who showed medullary tophi on autopsy [31]. In a
more recent retrospective study of 572 renal biopsies
showing medullary tissue, 36 had tophi. Medullary tophi
occurred in patients both with and without hyperuricaemia
or a prior gout diagnosis [32]. Histopathology studies
mention the presence of an inflammatory infiltrate sur-
rounding the tophi, with some even using the term
pyelonephritis. These crystal deposits have received little
attention. Attempts to detect them by double-energy com-
puted tomography in patients with severe gout have failed
[33]; however, the limited sensibility of this technique for
detecting smaller MSU crystal deposits should be kept in
mind [34]. Monosodium urate crystals are dissolved by
formaline and are therefore absent in routinely processed
biopsies [35] unless they are cut unfixed by freezing [1].
Currently, when planning the treatment for patients with
gout with RI—and likely also those with so-called
asymptomatic hyperuricaemia—the possibility that its
progress may be influenced by medullary tophi should be
considered.

2 Treatment

The primary aim of gout treatment is to eliminate all MSU
crystals by lowering SU levels to at least below 6 mg/dL.
This aim is maintained in the elderly and in patients with
RI. These deposits are the cause of the disease and with
their disappearance the associated inflammation is no
longer possible. Monosodium urate crystal depositing is a
reversible process; crystals continue to form in patients
with gout while hyperuricaemia persists, but dissolve when
SU is reduced below the saturation point. Secondary aims
include: (1) the avoidance of gout attacks (prophylaxis),
which are frequent at treatment initiation and a common
cause of treatment discontinuation, (2) prompt treatment of
attacks and (3) patient education on the nature and conse-
quences of gout-related disease and the treatment aims and
strategies. This education along with a proper follow-up
greatly increases the patient’s compliance [36, 37]. Espe-
cially in patients with RI and until more definitive data are
available, we recommend starting urate-lowering treatment
on diagnosis, as the normalisation of SU levels and prompt
elimination of MSU crystals could have a favourable
impact on the evolution of RI (Fig. 1).

Treatment in renal

Gout . .
impairment

= Steroids preferred (intra-
articular, oral, IV)

= Cautious use of colchicine. Avoid
in moderate and severe Rl

= Avoid NSAIDs

= Consider anti-IL-1 in refractory
cases or if other options are
inappropriate

= Cautious colchicine (see Table 2)
Low-dose steroids
Flare = Avoid NSAIDs

prophylaxis

= Anti-IL-1 if refractory

= ULT initiation at lowest
possible dosage

ALLOPURINOL
Start at 50-100 mg/d
= Step up slowly until SU target

= Consider renal function (see
Table 1)

FEBUXOSTAT

= No dosage adjustment until
severe CKD

Serum urate

reduction to
eliminate MSU
crystals

= Start at low doses to reduce
flares

URICOSURICS
= Likely ineffective in severe CKD
= Check creatinine for lesinurad
URICASES
= Selective, severe cases

Fig. 1 Algorithm of gout treatment in patients with renal impairment
(RI). CKD chronic kidney disease, IL interleukin, /V intravenous,
MSU monosodium urate, NSAIDs nonsteroidal anti-inflammatory
drugs, SU serum urate, ULT urate-lowering therapy

2.1 Eliminating the Urate Crystals: Reducing
Serum Urate Levels

Monosodium urate crystal depositing is a reversible pro-
cess [6, 7, 38]. Importantly, lower SU levels result in a
faster dissolution of crystals: SU values under 4 mg/dL
reduce the tophus diameter at twice the rate of SU values
over 5 mg/dL [39]. Recent EULAR recommendations [8]
advise achieving a SU target of under 5 mg/dL in “patients
with severe gout (tophi, chronic arthropathy, frequent
attacks)”. The recommendations then state a “SU
level <3 mg/dL is not recommended in the long term”
(“that is, for several years”), as the association between
very low levels of SU and neurological diseases is still
controversial. Crystal dissolution with such very low levels
of SU is, however, more rapid. The 2012 American College
of Rheumatology guidelines also recommend reducing SU
levels below 5 mg/dL for severe gout [9]. Whether any of
the different causes of gout-associated RI are particularly
prone to improvement with a quick MSU crystal dissolu-
tion remains unchecked. Those patients with severe
(tophaceous or having affected several joints) long-
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standing gout appear as reasonable candidates [40]. Addi-
tionally, slow crystal dissolution in patients with high
crystal loads may reaffirm the belief of gout as an
untreatable chronic disease in patients and physicians alike.

Published studies on the effect of urate-lowering therapy
on RI progression are still controversial. In one study, renal
function in patients with gout improved after appropriate
urate-lowering treatment, although patients also discon-
tinued nonsteroidal anti-inflammatory drugs, a potential
confounder [41]. Although speculative, urate-lowering
treatment may eliminate renal medullary tophi—as it does
with tophi elsewhere—and perhaps under these circum-
stances, rapid crystal dissolution may be advantageous.
Finally, an unresolved difficulty is to determine when the
MSU crystals have finally been fully dissolved. Crystal
disappearance from synovial fluid (SF) under treatment
relates to the duration of the clinical disease [7]. An
ultrasound can offer useful information about remaining
deposits. After the deposits are considered as dissolved, SU
should be maintained at a level that new crystals will not
form (<6 mg/dL) [42].

The most commonly used drugs are the xantine-oxidase
inhibitors (XOIs), allopurinol and febuxostat, which lower
uricaemia by reducing the amount of uric acid formed. The
so-called uricosuric drugs (probenecid, benzbromarone,
sulfinpyrazone and lesinurad) decrease the tubular reab-
sorption of uric acid, thereby increasing its renal clearance.
In patients in whom XOIs may be insufficient to reach the
desired target, their combination with an uricosuric drug is
highly effective by reducing formation and easing excre-
tion of SU. Finally, uricase and pegloticase (a pegylated
uricase) transform UA to allantoin, sharply reducing
uricaemia.

Haemodialysis results in proper clearance of SU and a
recent study showed that the mean uricaemia in
haemodialysed patients is lower than 5 mg/dL [43], with a
mean post-dialysis SU of under 1 mg/dL. Older published
literature, though meagre, indicates that the initiation of
haemodialysis results in the clearance of tophi [44-46].
The diagnosis of hypeuricaemia in patients undergoing
dialysis is many times based in pre-dialysis measurements
of SU. However, before starting (or continuing) any urate-
lowering drug, it appears reasonable to assess also mea-
surements of SU post-dialysis—and perhaps also at 24 h
post-dialysis—to have a clearer estimation of the mean
uricaemia and the appropriateness of SU-lowering drugs.
Attacks of gout following the initiation of haemodialysis
probably result from the sharp drop in SU levels—one of
the best-established triggers of gout flares—produced by
the dialysis. If needed, allopurinol has been shown to
effectively reduce uricaemia in patients undergoing
haemodialysis [47, 48]. It is generally recommended to
reduce the dose in patients undergoing dialysis, with a
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maximum dose of 100 mg daily. Higher doses have been
used with more effective urate lowering, but should be used
with caution [49]. Plasma oxipurinol concentrations are
reduced by 50% during the dialysis process. Consideration
should be given to administering the drug post-dialysis
[50].

2.1.1 Allopurinol

Introduced over 40 years ago, allopurinol has been the
mainstay drug for the treatment of gout. It is the most
widely available drug, and the only urate-lowering therapy
available in a number of countries. It is commercialised in
100- and 300-mg grooved tablets. A purine itself, it is
degraded by xanthine-oxidase to its active metabolite
oxypurinol, competitively inhibiting xanthine-oxidase and
thereby reducing the amount of xanthine and hypoxanthine
transformed to uric acid. The half-life of allopurinol is
around 1-2 h, but the half-life of oxypurinol, which is
largely excreted unchanged by the kidneys, is determined
by renal function: in patients with normal renal function,
the half-life of oxypurinol is less than 30 h, but can extend
to 1 week in those with severe RI [51]. When CrCL is less
than 10 mL/min, there is virtually no renal clearance of
oxypurinol, and it may accumulate. With normal renal
function, allopurinol can be used up to 800-900 mg/day
(depending on the national legislation). The most common
reason for failure to achieve target SU levels is under-
dosing. A fixed dose of 300 mg/day is commonly taken as
standard [52] and considered by many as appropriate,
although it fails to reach the conservative SU target
(<6 mg/dL) in 47-79% of patients [53-55].

Most importantly, allopurinol hypersensitivity syndrome
(AHS) has been associated with the starting dosage. Initial
doses over 400 mg/day are 23 times more likely to produce
AHS than starting doses of 100 mg/day. Therefore, all
patients should be started with no more than a 100-mg/day
dose [8, 9, 55] or, in those with a CrCL <60 mL/min, a
50-mg daily dose [51]. Such low initial doses and gentle
dose titration also help avoid gout attacks triggered by
sharp drops of SU levels induced by higher initial doses or
increments. The risk of developing AHS is increased in
patients with RI and those receiving thiazide diuretics [56].

Maximal dosing of allopurinol in patients with RI
remains an open question [53]; specific dosing for the
elderly have not been published, but minor degrees of RI
are common. With the aim of reducing AHS, it was pro-
posed to adjust the allopurinol dose to the CrCL calculated
through the Cockcroft and Gault formula (Table 1) [52].
However, this frequently results in under-treatment. This
proposal recommends a maximal dose of 400 mg/day of
allopurinol for those with a CrCL of 140 mL/min and
300 mg/day when the CrCL is 100 mL/min, well below the
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Table 1 Maintenance dose of allopurinol based on creatinine clear-
ance (CrCL) [52]

CrCL (mL/min) Allopurinol dose (mg/day)

140 400
120 350
100 300
80 250
60 200
40 150
20 100
10 100 every 2 days
0 100 every 3 days

The table is based on 300 mg/day of allopurinol as the standard dose,
while the maximal authorised dose is 800-900 mg/day (depending on
the national legislation). It often results in under-treatment but the
dose can be increased

maximal dose of allopurinol 800-900 mg/day included in
the package insert. In a study, only 19% of the patients
receiving allopurinol at the CrCL-adapted doses achieved
SU levels below 6 mg/dL. compared with 38% of those
receiving higher doses [57, 58]. There is a growing body of
evidence that slowly escalating the dose of allopurinol
above the CrCL-based dose is a reasonable option. No
increase in the incidence of adverse reactions to allopurinol
was seen in patients who received higher allopurinol
maintenance doses than those recommended according to
CrCL [59]. The need for escalating the dose should be
considered even in patients with RI [60, 58], especially in
countries where no other therapeutic alternatives are
available, or where economic limitations are paramount.

2.1.2 Febuxostat

Febuxostat is a non-purine selective XOI commercialised
as 40- and 80-mg tablets in USA and as 80- and 120-mg
tablets in Europe. The main advantage of febuxostat is its
predominant hepatic metabolism, around 70%, that has
allowed adequate SU level reductions in patients with gout
and RI since its licensing. Among subjects with a baseline
serum urate level >8.0 mg/dL, 36, 52 and 66% of subjects
achieved target SU levels (<6.0 mg/dL) in the last
3-month measurements while receiving febuxostat 80 mg,
120 mg and 240 mg, respectively. Pivotal trials have
included patients with mild or moderate RI but have
excluded those with a severe disease (CrCL <30 mL/min)
[61]. Recent data coming from a case series [62, 63] and an
exploratory trial [64] suggest that safety and effectiveness
is maintained in patients with reduced CrCL, as low as
15 mL/min (end-stage disease). Cautious use is recom-
mended in patients at advanced stages of chronic kidney
disease. An increased risk of myopathy has been recently

reported [65, 66]. Proper dosage of febuxostat in patients
with severe RI remains unclear. Starting with a reduced
dose (40 or 80 mg/day in Europe) to check tolerance seems
appropriate. In the case of insufficient SU reduction,
febuxostat dosage may be increased to 80 mg/day (or
120 mg/day in Europe) to achieve further SU reductions
and urate crystal dissolution.

Febuxostat is also especially helpful in cases of allop-
urinol allergy or intolerance [67]. Despite inhibiting the
same enzyme, allopurinol and febuxostat are structurally
different as is the mechanism of xanthine-oxidase inhibi-
tion: allopurinol is a purine analogue that exerts a com-
petitive inhibition, while febuxostat directly blocks the
enzyme [68]. However, caution is recommended in those
with a prior allergy to allopurinol, as cross-over reac-
tions—including severe reactions—have occasionally been
reported [69, 70]. Limited data show that in older patients,
even those with comorbidities, febuxostat has been found
to be equally safe [71].

2.1.3 Uricosuric Drugs

Uricosuric drugs act by reducing urate reabsorption at the
renal tubules, thereby increasing its renal clearance. These
drugs increase the renal clearance of uric acid mainly
through the inhibition of URATI, a tubular transporter that
ferries uric acid from the tubular lumen towards the
proximal tubule cell [72]. Their mechanism of action
implies an increase in the urinary level of urate especially
at the initiation of treatment and care should be taken in
patients with an already increased urate urinary output
(urate >700 mg/24 h of urine) or with pre-existing kidney
stones. Benzbromarone and probenecid are still in use but
availability is limited in a number of countries; sulfin-
pyrazone is another alternative in countries where avail-
able. Lesinurad has been recently introduced to be used
along with a XOI.

2.1.3.1 Benzbromarone Benzbromarone is a highly
potent URATI inhibitor with limited availability in a
number of countries because of tenuous links with
idiosyncratic but severe hepatotoxicity. Dosing ranges
from 50 up to 200 mg daily; most of the excretion takes
place via faeces; therefore, no dose adjustment is needed in
RI. However, its use is not recommended in patients with
CrCL under 20 mL/min, given the limited efficacy of all
uricosuric drugs in the setting of such limited renal reserve.
A single study including 36 patients has explored the use of
benzbromarone in patients with RI [73]; 94% of patients
with benzbromarone achieved target serum uric acid levels
compared with 63% of patients receiving allopurinol. No
undue adverse events were observed with benzbromarone.
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In patients with severe gout and limited treatment options,
a uricosuric drug trial is warranted [74].

2.1.3.2 Probenecid Probenecid is available in USA but
its use is limited by its short half-life, which implies the
need to administer 2—4 times a day.

2.1.3.3 Sulfinpyrazone Sulfinpyrazone can be started at a
dose of 50 mg twice a day and gradually increased up to
200-400 mg in two divided doses [75].

2.1.3.4 Lesinurad Lesinurad has recently been approved
as combination therapy with a XOI in patients with gout
refractory to adequate doses of a prior XOI. It has been
approved at a daily maximal dose of 200 mg because of
safety concerns regarding higher doses. Phase I studies [76]
have shown that RI decreases lesinurad clearance. How-
ever, and in keeping with other uricosuric drugs, the serum
uric acid-lowering effect of a single dose of lesinurad was
reduced in moderate RI, and greatly diminished in severe
RI. In the two pivotal CLEAR studies [77, 78], patients
with severe RI (CrCl<30 mL/min) were excluded but
around 20% of randomised patients presented with mod-
erate RI. We have currently found no published sub-anal-
ysis for this group. Dose adjustment is not required in mild-
to-moderate RI. However, lesinurad has been associated
with an increase in serum creatinine levels; at a dose of
200 mg daily, 3% of patients (when used in combination
with febuxostat) and 2% (when used in combination with
allopurinol) have shown an increase over twice its baseline
value. These increases have proven largely reversible but
are still of uncertain relevance. A recent trial of lesinurad
400 mg/day as monotherapy in patients with a prior XOI
intolerance has resulted in a high incidence of serum cre-
atinine elevations and renal-related adverse events,
including serious adverse events; lesinurad should not be
used as monotherapy [79]. Until more data are available,
caution is warranted for the use of lesinurad in patients
with RI.

2.1.4 Drug Combinations

Drug combinations can be considered when the desired SU
levels are not achieved with XOI monotherapy. Addition of
an uricosuric drug further reduces SU levels and often
results in appropriate SU levels [54, 80] even in patients
with severe gout [40]. Both probenecid and benzbromarone
can be used combined with a XOI; the choice is often based
on their availability within different countries. A detailed
comparison of each drug with the different XOI is not
available. The newly marketed lesinurad is to be used only
alongside a XOI. In selected patients in whom a rapid
debulking of MSU deposits was highly desirable, uricase
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has been added to the XOI-uricosuric drug combination
with success [81]. High immunogenicity associated with
uricase and the high rate of adverse infusion reactions and
anaphylaxis seen in transient responders are important
limitations. Experience with the use of these combinations
is limited, though they appear as promising tools to reduce
SU to extremely low levels.

2.2 Prophylaxis: Prevention of Attacks

The drugs used in prophylaxis—colchicine, nonsteroidal
anti-inflammatory drugs, corticosteroids or anti-IL-1—
work by stabilising the subclinical inflammation [4].
Importantly, after SU levels are reduced by treatment,
attacks become less frequent [82]; thus, in the long term,
adequate reduction of uricaemia is a key part of flare
prophylaxis. The larger and sharper the reduction in SU
levels at treatment initiation, the higher the chance of an
attack and the greater its severity. In the treatment strate-
gies, flare prophylaxis should be given when treatment
aimed at crystal dissolution is started (and patients should
be warned about the possibility of flares at this time).
Prophylaxis in the absence of SU-lowering treatment
allows the continuous formation of MSU crystals, without
flares warning about their presence: an undesirable situa-
tion. Prophylaxis can occasionally be omitted when urate-
lowering therapy is started at low doses followed by
gradual increases, which usually avoids attacks; however,
not all urate-lowering therapies are manufactured in tablet
dosages permitting a low-dose start. The duration of pro-
phylaxis remains undefined. Published data support a
duration of more than 6 months [83], although a longer
duration may be required. If the possibility of severe
attacks is foreseen, as in frequently flaring severe gout, or
treatment with uricase, the combination of more than one
drug (such as colchicine and glucocorticoids) might be
necessary for a limited time.

The standard drug for flare prophylaxis is colchicine. It
reduces the mild persistent inflammation present during
inter-critical periods [4], thus reducing the likelihood of a
gout flare. In patients with gout with normal renal function,
colchicine is given at 0.5-1.2 mg/day. Recommendations
for low-dose colchicine prophylaxis [75] in patients with
RI are shown in Table 2. Creatinine clearance should be
estimated before starting prophylactic treatment. Normal
serum creatinine values in the elderly owing to a decreased
muscular mass may result in overestimation of the renal
function and if this possibility arises, CrCL must be esti-
mated before starting prophylactic colchicine. Drug—drug
interaction studies of concomitant treatment with colchi-
cine and known inhibitors of cytochrome P450 3A4/P-
glycoprotein show that the colchicine dose should be
reduced if used in combination with calcium channel
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Table 2 Suggested maintenance dosing of colchicine for prophylaxis
of gout flares in patients with renal impairment [75]

CrCL (mL/min) Colchicine dose (mg)

>50 0.6 twice daily
35-49
10-34

0.6 once daily
0.6 every 2-3 days

CrCL creatinine clearance

Avoid in patients with CrCL <10 mL/min, patients undergoing
haemodialysis, patients with clinically significant hepatic or hepato-
biliary dysfunction, and those with combined hepatic and renal
disease

Reduce the maintenance doses recommended above by half in
patients > 70 years of age

blockers (verapamil or diltiazem), but not with azi-
thromycin [84]. In sporadic cases, a course of low-dose
prednisone of longer duration, 5-10 mg/day, might be
needed. This poses no specific problem in patients with RI.
However, low-dose prednisone must always be accompa-
nied by an effective SU-lowering treatment to reduce the
likelihood of attacks curtailing the time of such prophy-
laxis. Canakinumab, an anti IL-1 agent, is an effective
treatment for gout flares, offering effective prophylaxis for
a limited time in difficult-to-treat patients. In a controlled
study, a single dose of > 50 mg of canakinumab was more
effective at prophylaxis than daily colchicine 0.5 mg [85].
On-demand, subcutaneous canakinumab 150 mg compared
favourably to on-demand, intramuscular triamcinolone
acetonide 40 mg [86]. Canakinumab can be considered for
gout flare prophylaxis in difficult situations where alter-
natives are considered inappropriate.

2.3 Treatment of Gout Attacks

In most cases, gout inflammation takes the form of an acute
monoarthritis, although episodes of oligo or (less fre-
quently) polyarthritis can also occur. If untreated, most
gout attacks will subside in about a fortnight. Although
many anti-inflammatory mechanisms probably converge, a
switch in the secretion of cytokines by the monocytic cells
helps prompt the subsidence of the attack [87, 88]. Early
treatment of the attacks results in easier resolution.
Administration of nonsteroidal anti-inflammatory drugs is a
very common treatment of gout flares, but inappropriate for
patients with RI and many elderly individuals with
comorbidities. In patients with normal renal function, col-
chicine is a classic treatment for gout attacks. Lower doses
(1.2 mg followed 1 h later by 0.6 mg) than those previ-
ously used are effective with fewer side effects [89].
However, patients with RI have been excluded from col-
chicine trials and colchicine is not free of side effects [90].
There are no trials comparing colchicine with other options

in patients with RI or the elderly [91]. The use of colchi-
cine for the treatment of gout flares in patients with RI has
been discouraged [92].

Oral, parenteral or intra-articular corticosteroids result
in an effective subsidence of gout attacks, and are a good
and safe alternative for most patients with RI and many
elderly individuals. Different dose schedules have been
proposed for oral glucocorticoids in gout attacks:
30-35 mg/day of prednisone or equivalent is recommended
by the 2016 EULAR guidelines [8], while the American
College of Rheumatology 2012 guidelines [10] suggest
prednisone or prednisolone at a starting dose of at least
0.5 mg/kg/day for 5-10 days, followed by discontinuation
or alternatively 2-5 days at full dose, and tapering for
7-10 days. Severe polyarticular gout flares or flares of long
duration may benefit from treatment for a full 15 days. In
the authors’ experience, for regular flares, 30 mg of pred-
nisone the first day or two, followed by 1 day of 20 mg and
2-4 days of 10 mg is enough in most cases. Prednisone
should also be accompanied by prophylactic colchicine
from the first day to avoid rebound attacks after stopping
prednisone. In patients with RI, colchicine prophylaxis can
be substituted by a small daily dose of prednisone (such as
5 or 7.5 mg) for a few extra days. An alternative is
40-60 mg of triamcinolone acetonide administered by an
intramuscular route and followed or not by a short course
of prednisone, especially for those not tolerating oral
medication [10]. Parenteral adrenocorticotropic hormone is
another possibility [93] but its advantages are uncertain.
Intra-articular glucocorticoids require a prior exclusion of
septic arthritis, but are highly effective and convenient
when only a few accessible joints are inflamed. Smaller
doses of triamcinolone acetonide tailored to the joint size
were found to be effective if the glucocorticoid dose is a
concern [94]. Of note, if mepivacaine is added to the intra-
articular glucocorticoid, it results in very rapid pain relief
that tends to persist even after the effect of the anaesthetic
is over [95]. Such rapid pain relief is very appreciated by
patients. This can also be performed in elderly patients or
in those with RIL.

Finally, gout inflammation occurs through the native
immune system and IL-1 is the initial trigger. The anti-IL-1
monoclonal antibody canakinumab [96] has been found to
be effective in complex or refractory situations. This option
appears especially appropriate if attacks occur in patients
with RI and unstable diabetes mellitus. Canakinumab has
the advantage of being long lasting, avoiding new flares for
a prolonged period; however, its cost is an important
constraint. Although no trials support the use of anakinra
and it has not been approved for gout, its mode of action as
an anti-IL-1 drug and a short case series [97-99] suggest
that it is also useful. Of note, only a few doses of anakinra
are usually required, thus the price is most often affordable.
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2.4 Education of Patients

Gout is a well-known disease whose pathogenesis is
understood and very effective treatments are available. It is
difficult to fathom how such a disease can be managed so
poorly by many physicians [100]. The majority of patients
experiencing gout long term report the experience of poor
treatment and poor explanations by physicians and medical
personnel. This supports the notion of gout as a chronic and
apparently untreatable disease. In this setting, dealing with
a physician who has knowledge and understanding of gout,
and the time and will to explain, offers a unique opportu-
nity for patients. A recent trial of individualised education
to patients by a knowledgeable physician and nurses [36]
showed that 90% of them were adherent to urate-lowering
treatment at 5 years, with 85% of them taking the medi-
cation at least 6 days per week. Education in gout is con-
sidered an essential part of treatment both by the American
College of Rheumatology [9] and EULAR [8]. Because of
the misinformation that surrounds gout, this is likely the
key to the success of gout treatment.

3 Conclusion

Gout and RI have a bidirectional link; gout can result in
RI, which by producing hyperuricemia facilitates the
formation of MSU crystals resulting in gout. The general
scheme of treatment in gout associated with renal
impairment is similar to that of uncomplicated gout, but
most drugs have to be used with modified dosages and
some are better avoided. However, emerging evidence
also suggests that RI is likely influenced by gout, and the
presence of tophi in the renal medulla appears to be a
direct link, though so far poorly analyzed. Hence, when
gout is diagnosed in patients with RI, it should be treated
upon diagnosis, and since achieving lower levels of uri-
cemia results in faster dissolution of MSU crystal
deposits, targeting these merits consideration, at least for
the more severe cases.
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