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a b s t r a c t
Objective: Acute gout is traditionally treated with NSAIDs, corticosteroids, and colchicine; however,
subjects have multiple comorbidities that limit the use of some conventional therapies. We systematically reviewed the published data on the pharmacologic and non-pharmacologic agents used for the
treatment of acute gouty arthritis.
Methods: A systematic search was performed using PubMed and Cochrane database through May 2013. We
included only randomized controlled trials (RCTs) that included NSAIDs, corticosteroids, colchicine,
adrenocorticotropic hormone (ACTH), interleukin-1 (IL-1) inhibitors, topical ice, or herbal supplements.
Results: Thirty articles were selected for systematic review. The results show that NSAIDs and COX-2
inhibitors are effective agents for the treatment of acute gout attacks. Systemic corticosteroids have similar
efﬁcacy to therapeutic doses of NSAIDs, with studies supporting oral and intramuscular use. ACTH is
suggested to be efﬁcacious in acute gout. Oral colchicine demonstrated to be effective, with low-dose
colchicine demonstrating a comparable tolerability proﬁle as placebo and a signiﬁcantly lower side effect
proﬁle to high-dose colchicine. The IL-1β inhibitory antibody, canakinumab, was effective for the treatment of
acute attacks in subjects refractory to and in those with contraindications to NSAIDs and/or colchicine.
However, rilonacept was demonstrated to be not as effective, and there are no RCTs for the use of anakinra.
Conclusion: NSAIDs, COX-2 selective inhibitors, corticosteroids, colchicine, ACTH, and canakinumab have
evidence to suggest efﬁcacy in treatment of acute gout.
Published by Elsevier Inc.
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Acute gout is a common inﬂammatory arthritis in the adult US
population [1,2] and presents as self-limiting ﬂares of synovitis that
occur due to deposits of monosodium urate crystals [1]. Epidemiologic evidence suggests that the prevalence of gout is on a steady
rise and attributed to longevity, obesity, coexisting comorbidities,
and iatrogenic causes contributing to hyperuricemia such as
diuretic use [3]. Recent prevalence estimates from NHANES III
showed that 3.9% of adults in the United States suffer from gout [2].
Acute gouty arthritis ﬂares are characterized by the rapid onset of
severe pain, swelling, warmth, erythema, and decreased range of
motion in the affected joint [1,4,5]. Untreated ﬂares can last from
hours to weeks, resulting in missed work, and become chronic,
which lead to joint destruction [6]. The frequency of ﬂares
generally increases over time in subjects whose risk factors for
acute gout attacks are not adequately addressed [1,2]. Although
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pain is the primary symptom, effective treatment of acute gouty
arthritis must target both the pain and underlying inﬂammation.
Acute gout is frequently treated with non-steroidal anti-inﬂammatory agents (NSAIDs), colchicine, or corticosteroids [1,4,7].
A systematic review of the literature was originally performed
in 2010 as part of the initiative funded by the American College of
Rheumatology to develop recommendations for the management
of gout (including but not limited to management of acute attacks
of gouty arthritis). The guidelines were published in 2012 [8]. Since
the initial systematic review effort, there have been new publications on the management of acute gout. Therefore, for this article,
we performed an updated systematic review focused speciﬁcally
on the pharmacologic and non-pharmacologic agents used for the
treatment of acute gouty arthritis.

2291 Titles

70 Duplicate Titles
8 Non-English Titles
1
2056 Title excluded by criteria

157 Abstracts
110Abstracts Excluded

2

47 Manuscripts

Methods
18 Manuscripts Excluded

3

Literature search
Structured search strategy
PubMed and Cochrane Central Register of Controlled Trials
(CENTRAL) were searched using a hedge based on the Cochrane
Highly Sensitive Search Strategy for identifying randomized trials
that was expanded to include articles discussing research design,
cohort, case–control, and cross-sectional studies. A hedge is a
search strategy that employs speciﬁc terminology to identify
pertinent publications. We did not limit the search terms to RCTs
and included cohort and case–control studies to be inclusive.
Limits added to the hedge included English language, the exclusion
of “animal only” studies and publication date between 1946 and
the May 5, 2013. The exact hedge used was as follows: ((acute[All
Fields] OR severe[All Fields] OR ﬂare[All Fields] OR “acute disease”[mesh]) AND (“gout”[mh] OR goutn[tw] OR “Hyperuricemia”[mh] OR hyperuricemia[tw] OR hyperuricaemia[tw] OR
tophn[tw] OR arthritis uricn[tw] OR arthritis uricn[tw] OR uric
acid disn[tw])) AND English[lang] NOT (“Animals”[Mesh] NOT
(“Animals”[Mesh] AND “Humans”[Mesh])). Again, the Mesh terms
included hyperuricemia and tophi, since we wanted to be inclusive
of all studies on acute gout therapy. A total of 2291 articles were
retrieved from PubMed and CENTRAL.
Selection of acute gout articles
P.K. and H.G. reviewed the citations generated from the search,
and the review was divided into 3 stages: titles, abstracts, and
articles. Titles were assessed by H.G. and P.K. for relevancy and
rejected if they met any of the explicit exclusion criteria (Fig.): (1)
not written in English, concerned with human subjects, or pertaining to adult studies; (2) not pertaining to gout or hyperuricemia or
hypouricemia or tophus or tophi; (3) not pertaining to pharmacologic modalities; (4) not pertaining to non-pharmacological
modalities, i.e., foods, diet, lifestyle, supplements related to
urate/uric acid/hypo- or hyper-uricemia/gout; and (5) editorials,
review articles, letters, case reports, opinions, author reply, or
comments. Discordant assessments between reviewers were
resolved with direct discussion and uncertainty overseen by a
third party arbitrator (D.K.). We were inclusive by accepting a title
if there was an uncertainty about how best to deliberate.
Of 2291 titles on acute gout, 70 were duplicates, 8 non-English,
and 2056 met exclusion criteria, leaving 157 titles for abstract
review. Application of the exclusion criteria outlined above to
these remaining 157 abstracts (Fig.) and only 47 articles were
included, which were then reviewed. We also searched for recent
meeting abstracts from the American College of Rheumatology and
EULAR for any randomized controlled trials from 2012 that were

1 Manuscripts Hand Selected
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30 Manuscripts

Fig. Literature search strategy.

not yet published, and handpicked 1 randomized controlled trial
[9]. The 47 articles were next reviewed for another additional
exclusion criterion; not a randomized clinical trial, leaving a total
of 30 articles for the systematic review.
Qualitative review of articles
The methodological quality of the included studies was ﬁrst
assessed by assigning a Jadad score to each study [10]. The Jadad
score is based on a 3-point questionnaire assessing whether the
study was randomized, double-blinded or if a description of
withdrawals and dropouts was given. Two additional points were
given if the method of randomization and blinding was appropriate for a total of 5 possible points, 0–1 being poor, 2–3 moderate, and Z4 is good. We arbitrarily assigned Level A evidence to
studies with more than 1 published RCT for an agent and B for
agents with 1 RCT. Although the majority of studies assessed pain
as the primary outcome of acute gout trials, there was a lack of a
single uniform measure that precluded meta-analysis. Furthermore, there was a lack of consensus on what time period after
initiation of therapy constitutes a primary response, since trials
ranged from a few hours to 10 days.

Results
Description and quality of studies
Of the 30 articles, 28 were active comparator studies, while the
remaining 2 studies had a placebo-controlled group. All 30 were
RCTs, 21 were double blind, 5 single blind, 3 blinding not
described, and 1 non-blinded. The pooled mean age in years for
all trials was 54.14 (SD ¼ 11.94), and 89.7% were male.

Table 1
Summary of the trials and strength of evidence for currently available therapies
Strength of
evidence

Jadad score
(median)

Comparator (no. of studies if 4 1)

Primary end point

Time at evaluation of
end point

Urate-lowering therapy
(ULT) allowed?

NSAIDs
Indomethacin [13–
16,18,19,22–27,29,31]

14

A

3.5

Variable end points—see comparators

Variable

NR (8), stable ULT (5), and
excluded ULT (1)

Naproxen [9,21,28]

3

A

3

NSAIDs (4), ACTH, COX-2 (2), oral
steroids, IM TA, rilonacept,
DGNTT, and Simiao pillb
Etodolac (2) and prednisolone

1. Percentage decrease in pain compared to
baseline (1–5 scale) (2 trials)
2. Decreased pain after 90 h on VAS

1. Day 7
2. 90 h

Stable ULT (2) and NR (1)

Etodolac [9,28]

2

A

3

Naproxen (2)

Day 7

Stable ULT (1) and NR (1)

Diclofenac [4]
Fenoprofen [45]
Feprazone [46]
Flufenamic acid [47]
Flurbiprofen [48]
Ketoprofen [14]

1
1
1
1
1
1

B
B
B
B
B
B

4
5
4
4
4
3

Rofecoxib
Phenylbutazone
Phenylbutazone
Phenylbutazone
Phenylbutazone
Indomethacin

12 h
Days 1–4

Day 8

NR
Stable ULT
NR
Stable ULT
NR
NR

Ketorolac [13]
Meloxicam [4]
Meclofenamate
sodium [15]
Tenoxicam [40]

1
1
1

B
B
B

5
4
3

Indomethacin
Rofecoxib
Indomethacin

Percentage decrease in pain compared to
baseline (1–5 scale) (2 trials)
Patient pain score
Percentage reduction of total daily score
Mean time to end of attack
Number of days until pain relief
Time to resolution of symptoms
Relative rate of pain reduction compared to
baseline (0–3 scale)
Mean decrease in pain (0–5 Wong–Baker scale)
Patient pain score (5-point verbal score)
Percentage pain improvement (0–3 scale)

2h
12 h
Day 7

NR
NR
NR

1

B

1

Indomethacin

Speed of improvement of pain

Day 6

NR

COX-2 inhibitors
Celecoxib [29]
Etoricoxib [18]

1
2

B
A

5
4.5

Indomethacin
Indomethacin (2)

Pain on VAS (0–10)
Likert scale of pain assessment (0–4)

Day 2
Days 2–5

Stable ULT
Stable ULT

Corticosteroids/ACTH
Oral steroids [21,22]

2

A

5

Naproxen and indomethacin

1. Pain on VAS
2. Mean rate of decrease in pain on VAS
(0–10)

1. 90 h
2. Variable

Stable ULT (1) and NR (1)

5

A

3

ACTH, indomethacin, and
canakinumab (3)

1. Mean time to resolution of symptoms
(2 trials)
2. Mean interval to relief of pain
3. Percentage change in pain intensity

1. Variable
2. Variable
3. 72 h

Stable ULT (5)

IM ACTH [24,30]

2

A

2

Indomethacin and IM TA

1. Mean interval to pain relief
2. Mean time to resolution

Variable

Stable ULT (1) and
excluded ULT (1)

Oral colchicine [11,12]

2

A

2.5

Placebo (2)

50% improvement on VAS (2 trials)

1. 48 h
2. 24 h

Stable ULT (1) and NR (1)

Intramuscular
triamcinolone acetate
(IM TA) [5,23,30,31]
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Types of studies/active comparators

Three studies not included in the Table—no longer on the market.

The following sections provide brief overview of the various
studies. Detailed information is included in Tables A1 to A3 in the
Supplementary Material. Table 1 provides a summary of the trials
and strength of evidence (Level A assigned for 41 RCT for an agent
and B for 1 RCT for an agent) for currently available therapies.

b

Stable ULT
Day 7
Colchicine and steroids
2
B
1
ICE [33]

The studies had a broad range for time after onset of an acute
attack until initiation of therapy. Almost one-third (30%) of studies
treated subjects within 48 h, 17% within 24 h, 1 study within 12 h,
and the remaining studies ranged from 3 to 10 days of symptoms
prior to initiation of therapy; 23% did not report the duration of
symptoms prior to initiation of therapy. Within the various types
of medications, such as NSAIDs, corticosteroids, and colchicine,
there was a great variability (hours to 10 days) in the duration of
symptoms before initiation of therapy.
For the 30 studies, the median Jadad score was 4.0 suggesting a
good quality for the study design [10]. Studies that assessed
efﬁcacy of IL-1 inhibitors (n ¼ 4, median score ¼ 5) and corticosteroids (n ¼ 7, median score ¼ 5) had a higher Jadad score
compared to studies of NSAIDs (n ¼ 20, median score ¼ 4).
Studies of colchicine (n ¼ 2) had Jadad scores of 4.0 [11] and 2.0
[12], and topical ice (n ¼ 1) had a Jadad score of 2.0 (Table 1).

NSAIDs = Non-steroidal anti-inﬂammatory drugs; COX-2 = cyclo-oxygenase-2 inhibitors;
ACTH = Adrenocorticotropic hormone; DGNNT = Danggui-Nian-Tong-Tang; IL = Interleukin; IM = Intramuscular; TA = Triamcinolone.
Trials reported in the Table included more than 30 subjects; all trials except colchicine were active comparator studies.
NR—not reported.

NR

Relative rate of pain reduction on VAS

NR

Days 2–3
Pain score

Day 7
Indomethacin

Indomethacin
1

2

1
DGNTT [26]

B
1
Simiao pill [27]

B

Clinical efﬁcacy

Stable ULT (3)
Stable ULT
Stable ULT
72 h
Day 3
Day 7
Difference in reducing VAS pain score
Reduction of pain on Likert scale (5 point)
Relative rate of pain reduction on VAS
3
1
1

A
B
B

5
5
2

IM TA (3)
Indomethacin
Colchicine and steroids

Time at evaluation of
end point

IL-1 inhibitors
Canakinumab [5,31]
Rilonacept [25]
[33]

Table 1 (continued )

No of trialsa

Strength of
evidence

Jadad score
(median)

Comparator (no. of studies if 4 1)

Primary end point

Urate-lowering therapy
(ULT) allowed?

Symptom duration at time of therapy

NSAIDs: Indomethacin, naproxen, and cyclooxygenase-2 inhibitors
Twenty-three studies (77%) (19 double-blind RCT's, 2 singleblind RCT, and 2 blinding not reported) assessed the use of NSAIDs
for the treatment of acute gout, all which were active comparator
studies, none were placebo controlled. There were 15 studies that
evaluated the efﬁcacy of indomethacin compared to other active
agents. Of the indomethacin studies, 4 studies were compared to
other active NSAID treatments [13–16], 4 studies to COX-2 selective inhibitors [17–20], 3 to corticosteroids [21–23], 1 each to
ACTH, IL-inhibitor, and 2 to Chinese herbs (Danggui-Nian-TongTang and the Simiao pill) [24–27]. There were no placebocontrolled trials, and all the 14 studies showed an improvement
in pain in the indomethacin-treated subjects compared to baseline.
Three studies compared naproxen to other active medications.
Two explored the efﬁcacy of naproxen compared to etodolac [9,28]
and found that there was no statistical difference between them,
and that both had a statistical improvement in pain compared to
baseline. One compared naproxen to prednisolone [21] and
showed a similar decrease in pain with both treatments. Five
studies [4,17–20] assessed the efﬁcacy of COX-2 selective inhibitors for the treatment of acute gouty arthritis. Of these, 4 used
indomethacin as a comparator all showing similar efﬁcacy to
indomethacin except low-dose celecoxib was statistically less
effective than indomethacin [17–20]. Schumacher et al. [20,29]
recently compared the efﬁcacy of high-dose celecoxib vs. low-dose
celecoxib compared to indomethacin in the treatment of moderate
to severe pain and inﬂammation associated with an acute gouty
arthritis attack. This double-blind, double-dummy, active control,
randomized trial randomized subjects to receive celecoxib 50 mg
twice a day, celecoxib 400 mg (followed by 200 mg later on Day
1 and 200 mg twice a day for 7 days), celecoxib 800 mg (followed
by 400 mg later on Day 1 and then 400 mg twice a day for 7 days),
or indomethacin 50 mg 3 times a day. Subjects in the high-dose
celecoxib groups (800 mg and 400 mg) had a greater reduction in
pain intensity on Day 2 compared to low-dose celecoxib. However,
the reduction in pain intensity on Day 2 was similar between highdose celecoxib and indomethacin 3 times a day. Of the 5 studies,
4 of the studies assessed COX-2 inhibitors that are not available in
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the United States, and 2 studies assessed COX-2 inhibitors that are
no longer on the market (rofecoxib) and lumiracoxib, which is
available in Mexico, Ecuador, and Dominican Republic.
Corticosteroids
Seven studies assessed the use of corticosteroids for the treatment of acute gout. Two compared oral corticosteroids to NSAIDs
[21,22] and 5 compared intramuscular triamcinolone to an active
comparator [5,23,30,31]. All the 7 studies showed efﬁcacy for the
use of corticosteroids in the treatment of acute gout when
compared to NSAIDs, IL-1 inhibition, and ACTH.

35

pharmacologic and non-pharmacologic therapies. The ﬁrst with oral
steroid taper and colchicine compared to oral steroid taper, colchicine, and ice combination, which had a signiﬁcant decrease in pain
on a VAS with the addition of ice [33]. The second study compared
acetaminophen/prednisone to acetaminophen/indomethacin and
showed a statistical difference in the mean decrease in pain in the
acetaminophen/prednisone group as compared to the acetaminophen/indomethacin group during the follow-up phase, but no
signiﬁcant difference during the emergency department phase [22].

Discussion
ACTH
Two studies (1 single-blind RCT and 1 RCT where blinding was
not described) assessed the use of intramuscular ACTH injection to
an active comparator [24,30] and suggest a quicker resolution of
pain when compared to indomethacin (p o 0.0001) and similar
when compared to intramuscular triamcinolone acetonide (p ¼
0.89). Another retrospective cohort study supports the safety and
efﬁcacy of ACTH for the treatment of acute gout [32].
Colchicine
Two studies assessed the efﬁcacy of colchicine, both using a
placebo-controlled group, both showing a statistical decrease in
pain at 24 or 48 h [11,12] that showed oral colchicine as an effective
treatment for an acute attack and had greater efﬁcacy in treating
pain compared to placebo when administered within ﬁrst 12 h of
an acute attack. Although low-dose (1.2 mg, followed by 0.6 mg 1 h
later 1) and high-dose colchicine (4.8 mg total over 6 h) have
comparable efﬁcacy, low-dose colchicine dosing has a signiﬁcantly
and markedly greater tolerability proﬁle in the AGREE trial. In this
study, 77% of subjects on high-dose colchicine developed diarrhea
compared to 23% in the low-dose group vs. 14% in placebo group
(p value statistically signiﬁcant in high-dose vs. low-dose colchicine
and placebo, but no statistical signiﬁcance between low-dose
colchicine and placebo) [11]. The duration of treatment with oral
colchicine for an acute gout attack was not assessed in these RCTs.
IL-1 inhibitors
Four RCTs assessed the efﬁcacy of IL-1 inhibitors in the treatment
of an acute gout attack compared to an active comparator [5,25,31].
Three studies evaluating canakinumab found that it was efﬁcacious
in the treatment of acute gout when compared to intramuscular
triamcinolone acetate. The fourth study looked at rilonacept compared to indomethacin and suggested that rilonacept alone or in
combination with indomethacin did not provide any additional pain
relief at 72 h as compared to indomethacin alone.
Topical ice
One study evaluated local ice as a complementary modality
and showed statistical improvement in pain on a visual analog
scale (p ¼ 0.021) when ice treatment was added to the corticosteroid and colchicine regimen [33].
Chinese herbs
One RCT evaluated a traditional Chinese herb used to decrease
joint inﬂammation, the Simiao pill [27] and showed that it was
more efﬁcacious than indomethacin at Day 7. Another study
compared Danggui-Nian-Tong-Tang (DGNTT) to indomethacin and
found that DGNTT was not effective in treating acute
gout [26].
Combination therapy
No data was found for combination of 2 pharmacologic therapies
for treatment of acute gout. Two studies used combination of

Guidelines for the management of gout have been published by
the rheumatologic societies around the world including the European League against rheumatism (EULAR) [34], the British Society
of Rheumatology (BSR) [35], the American College of Rheumatology (ACR) [8], and an international effort (the 3e initiative) [36]
(Table 2). These recommendations range from treatment of acute
gout to chronic management of gout. For treatment of acute gout,
all guidelines recommend NSAIDs, corticosteroids, or oral colchicine. The ACR, BSR, and 3e initiative do not differentiate between
NSAIDs, corticosteroids, or oral colchicine and leave the judgment
on the prescribing physician depending on the comorbidities and
patient preferences; the EULAR [34] recommends oral colchicine
and/or NSAID as ﬁrst-line agents for systemic treatment of acute
attacks. All guidelines recommend low-dose colchicine—1.8 mg on
ﬁrst day followed by 0.6 mg once or twice a day by the ACR, 0.5 mg
3 times daily by the EULAR, or a maximum of 2.0 mg/day by the 3e
initiative recommendations [36]. Only ACR recommends combination pharmacologic therapy for treatment of severe attacks
(arbitrarily deﬁned as 4 7 of 10 pain on a 0–10 VAS and/or acute
polyarticular gout attack, or an attack involving at least 1–2 large
joints) and use of IL-1 inhibition in subjects with refractory attacks
of acute gout or contraindications to all 3 agents above. The EULAR
and BSR recommend a combination of pharmacological and non‐
pharmacological treatments such as rest or ice as add-on to singledrug treatment for acute gouty episodes. In addition, the ACR and
BSR recommend initiating therapy as close to onset of attack with
an assumption that earlier treatment will lead to better patient–
reported outcome measures with ACR recommending with 24 h
of onset.
In contrast to published guidelines, which are both data driven
and consensus based, our systematic review provides evidence for
only monotherapy for the treatment of acute gout and not
combination therapy. All therapies were found to be effective
and there are no head-to-head trials comparing NSAIDs, glucocorticosteroids, and colchicine to distinguish superiority of 1 agent
over the other. In addition, apart from colchicine, none of the other
therapies have been compared to placebo in a RCT. Therefore,
interpretation is limited to before and after change or in comparison to another active comparator (such as NSAID, COX-2 inhibitor,
and ACTH). The head-to-head trials between NSAIDs and COX-2
inhibitors showed equivalent efﬁcacy at regulatory-approved
doses (except celecoxib that required higher doses). In addition,
IL-1 inhibition was found to be effective for subjects with contraindications to the traditional therapies. Although the current
studies only support the use of canakinumab, open-label pilot
studies have suggested a class effect and efﬁcacy of anakinra [3] as
suggested in the pathophysiology studies. In addition, there is no
RCT to evaluate intra-articular corticosteroids in acute gout,
but their effectiveness is published in a small case series [37]. All
trials have only studied monotherapy with pharmacologic
agents, whereas only 2 studies used combination of pharmacologic
and non-pharmacologic therapies. No data was found for combination of 2 pharmacologic therapies for treatment of acute gout.
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Table 2
Summary of recommendations and evidence on management of acute gout
BSR

EULAR

ACR

3e initiative

Findings from the systematic
review

When to start Rx

Immediately after
initiation of acute
attack
NSAIDs are the drugs of
choice followed by
colchicine
0.5 mg 2–4 times daily

Not addressed

Within 24 h of initiation of attack

Not addressed

Wide range without consensus

ﬁrst-line oral low-dose
colchicine or NSAIDs

No preference and can be colchicine, NSAIDs, or
corticosteroids

0.5 mg 3 times a day

1.8 mg ﬁrst day followed by 0.6 mg once or twice
daily until end of attack

No preference and can
be colchicine, NSAIDs,
or corticosteroids
Low-dose colchicine (up
to 2 mg daily)

Fast-acting NSAIDs at
maximum dose are the
drugs of choice;
duration of therapy
not addressed
IA steroids for acute
monoarticular gouty
arthritis
Effective if unable to
tolerate NSAIDs or
refractory gout;
duration of therapy
not addressed
Effective if unable to
tolerate NSAIDs or
refractory gout

Different NSAIDs are
similarly effective;
duration of therapy
not addressed

NSAIDs or COX-2 is effective at FDA/EMAapproved doses; duration for 1 week

NSAIDs or COX-2 is
effective; duration of
therapy not addressed

Effective and safe for
acute gout

Recommends for acute gout in 1–2 large joints
with acute gout

Effective for acute gout

Equivalent efﬁcacy of NSAIDs and
corticosteroids; no head-to-head
study with colchicine
Low-dose colchicine is effective as
high-dose colchicine; no RCT
evidence for duration of therapy
NSAIDs have the majority of RCTs
showing efﬁcacy; RCTs support
the use of coxibs; lack of placebocontrolled trials for NSAIDS and
coxibs
No RCT to support use of IA steroids

Not addressed

Recommends oral steroids at 0.5 mg/kg for 5–10
days, or 2–5 days of full dose tapered over 7–10
days

Effective for acute gout;
duration of therapy
not addressed

Support for efﬁcacy in acute gout;
lack of placebo-controlled trials

Not addressed

Effective for acute gout

Support for efﬁcacy in acute gout
40–60 mg IM once; lack of
placebo-controlled trials

Not addressed

Not addressed

Triamcinolone acetonide 60 mg once followed by
oral prednisone. In patients who are NPO, initial
methylprednisolone is 0.5–2 mg/kg and
repeated, as needed
When the acute attack was characterized by
severe pain; acute polyarticular gout attack or
an attack involving 1–2 large joints

Not addressed

Not addressed in a RCT

Recommends lifestyle
modiﬁcations as well
as ice in combination
with pharmacologic
therapy

Should be used in
combination with
pharmacologic therapy
(i.e., ice)

Not addressed

Ice did not provide beneﬁt in
addition to colchicine and
prednisone in one RCT.

Monotherapy

Oral colchicine

NSAIDS and coxibs

Intra-articular steroids

Oral steroids

IM steroids

Combination therapy:
with
2 pharmacologic
agents
Non-pharmacologic

Supplement ﬁrst-line therapy with topical ice as
needed

IA ¼ intrarticular; PO ¼ oral; IM ¼ intramuscular; BSR = British Society of Rheumatology; EULAR = European League against Rheumatism; ACR = American College of Rheumatology; NSAIDs = Non-steroidal anti-inﬂammatory
drugs; COX-2 = Cyclo-oxygenase-2 inhibitors.
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Despite that, survey data from the US and New Zealand
suggest widespread use of combination pharmacologic therapies
[38,39].
This review also provided an insight on the outcome measures
and trial design. We found signiﬁcant heterogeneity in the trial
designs. The majority of the studies (n ¼ 27) appeared to be
designed as non-inferiority studies although it was not explicitly
stated, 2 colchicine studies [11,12] were designed as active comparator studies, and it was not clear in the remaining colchicine
study [40]. In addition, end points were variable with 5 studies
evaluating the time for resolution of symptoms as the primary end
point, while the majority of the remaining studies evaluating the
decrease in pain compared to baseline at varying follow-up times
from 2 h to 8 days. A variety of patient assessment tools were used
including pain scores on a 1–5 Likert score, visual analog scales
(VAS), the Wong–Baker scale, and (0–4) Likert scale of pain
assessment. Two studies looked at the percentage of subjects with
50% improvement on VAS at either 24 or 48 h. Although pain was
the primary outcome in majority of the studies, lack of single
validated uniform measures precludes meta-analysis of this systematic review. A more standardized trial design with similar
primary end points for evaluation of agents in the treatment of
acute gout is necessary. For future trial design, uniform deﬁnitions of primary and secondary outcome measures need to be
agreed on [41].
In addition, the inclusion/exclusion criteria should provide
information on: (a) severity of the ﬂare; (b) agreement on which
joints to evaluate and report number of joints involved; and (c)
additional acute therapies allowed/contraindicated for rebound
ﬂares, i.e., prophylaxis when initiating and maintaining ULT. Our
review suggests utilizing a more standardized RCT algorithm to
initiate acute therapy within 24–48 h of a ﬂare due to its natural
course of subsiding over a short duration. In addition, it would be
important to have a common end point across future trials—
particularly a quick reduction in pain in order to allow subjects
undergoing attacks to resume their daily activities faster and result
in fewer days missed from work.
Finally, the data on cost-effectiveness of acute gout pharmacologic therapies is minimal. There are 2 studies looking at costeffectiveness of treatment of acute gout—one in an emergency
room setting [42], that showed treatment with a 5-day course of
prednisolone was more cost effective than indomethacin, and the
other study showed colchicine to be more cost effective than
NSAIDs due to higher incidence of serious adverse effects with
NSAIDs [43]. With the evolution of biologics for the treatment of
acute gout, cost-effective studies are needed to determine if
biologics, despite their initial upfront costs, might prove to be cost
effective in the long term if their use would reduce emergency
room visits or other health expenditures. Barring costeffectiveness studies, their current use is limited to only subjects
with contraindications to alternative therapies.

Conclusion
In conclusion, the current armamentarium for treatment of
acute gout includes NSAIDs (oral and IM), oral colchicine, corticosteroids (oral or intramuscular), and IL-1β antagonists. All treatments appear to be effective in controlling or abating an acute gout
attack. However, the treatment choice depends on multiple
factors, such as comorbidities that a patient may have, their
response to previous therapies, and the cost associated with these
therapies. NSAIDs continue to be the most widely studied pharmacologic agents for acute gout. Oral colchicine is an effective
agent for treatment of acute gout, but the duration of treatment
still needs to be determined in a RCT. Corticosteroids and probably
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ACTH may be a good therapeutic alternative in subjects with acute
gouty arthritis, especially in subjects with contraindications to
NSAIDs or colchicine therapy. IL-1β inhibition with canakinumab is
a promising therapeutic option for acute gout that is refractory or
has contraindications to conventional therapies but approved only
in Europe and yet to be approved by the FDA. In addition, large,
well-powered RCTs are needed with upfront or sequential combination therapies to better understand management for severe gout
attacks. There are ongoing efforts by the international community
and OMERACT to provide uniform deﬁnitions for clinical trials in
gout and should be a step forward to conduct standardized RCTs
[41,44].

Appendix A. Supporting Information
Supplementary material cited in this article is available online
at http://dx.doi.org/10.1016/j.semarthrit.2014.02.003.
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