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Abstract The aim is to study the efficacy and safety of
etoricoxib in the treatment of acute gout, as compared with
non-steroidal anti-inflammatory drugs (NSAIDs). We con-
ducted a computerized search of electronic databases:
PubMed, EMBASE, Web of Science, China Biology Medi-
cine disc, and Cochrane Library. The search terms were as
follows: gout arthritis, tophus, etoricoxib, indometacin
naproxen, diclofenac, and NSAIDs. Articles were searched
from 1983 until August 2014. A manual search of peer-
reviewed English documents was performed by cross-
checking the bibliographies of selected studies. These trials
reported pain relief as the primary outcome. Tenderness,
swelling, patients’ global assessments of response to treat-
ment, and investigators’ global assessments of response to
treatment were reported as the secondary outcomes. All ad-
verse events were recorded for safety assessment. Six trials
including 851 patients were identified. Both etoricoxib and
NSAIDs had an effect on inflammation and analgesia. Com-
pared with indometacin and diclofenac, etoricoxib had a lower
incidence of adverse events. Etoricoxib 120 mg administered
orally once daily has the same efficacy on acute gout as
indometacin and diclofenac. Etoricoxib is tolerated better by
patients than NSAIDs such as indometacin and diclofenac.
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Introduction

Acute gouty arthritis is the most common form of in-
flammatory joint disease in males over 40 years [1]. It
is estimated that 0.5-2.8 % of males have suffered from
this disease, while there is a lower incidence among fe-
males [2]. One third of female patients suffering from
gout are premenopausal and have an unexpectedly high
prevalence of lithiasis [3]. Epidemiologic evidence sug-
gests that the incidence of gout is steadily increasing and
is connected with longevity, obesity, coexisting comor-
bidities, and iatrogenic causes that contribute to hyper-
uricemia such as diuretic use [4]. The prevalence is much
higher among individuals with a positive family history
[2], but the precise mechanism is unclear. The primary
symptom of acute gouty arthritis is pain and typically
involves smaller appendicular joints like the
metatarsophalangeal joints [5]. Therapy is directed at
controlling inflammation and relieving joint pain [6].
Treatments aimed at modulating the inflammatory
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process have changed little over the last 40 years [7],
and there are still limitations in controlling inflammation
and relieving pain. In 2012, the American College of
Rheumatology Guidelines for Management of Gout [8]
recommended multiple modalities (non-steroidal anti-
inflammatory drugs (NSAIDs), corticosteroids by differ-
ent routes, and oral colchicines) as appropriate initial
therapeutic options for acute gout attacks. For NSAIDs,
they recommended naproxen, indometacin, and sulindac.
However, the guidelines do not recommend a specific
NSAID for first-line treatment. Cyclooxygenase 2
(COX-2) inhibitors are an option for patients with gas-
trointestinal contraindications or intolerance to NSAIDs.
Several randomized controlled trials (RCTs) have been
published that support the efficacy of COX-2 inhibitors
like etoricoxib, lumiracoxib, and celecoxib [9—11]. How-
ever, there is still not much evidence to indicate efficacy
of these treatments. Etoricoxib is a new highly selective
COX-2 inhibitor [12, 13] that has shown anti-inflamma-
tory, analgesic, and antipyretic activities in models of
acute and chronic pain and inflammation, and it has bet-
ter GI tolerability compared with NSAIDs [14-16]. We
performed a systematic review and meta-analysis to
study the efficacy and safety of etoricoxib in the treat-
ment of acute gout, as compared with NSAIDs.

Materials and methods
Literature search

We conducted a computerized search of electronic databases:
PubMed, EMBASE, Web of Science, China Biology Medi-
cine disc, and Cochrane Library. The search terms were as
follows: gout, etoricoxib, indometacin diclofenac, and NSAI
Ds. Articles were searched from 1983 until August 2014. A
manual search of peer-reviewed English documents was per-
formed by cross-checking the bibliographies of selected stud-
ies. If multiple articles of the same patient population were
identified, we only included the published report with the
largest sample size. We did not search for unpublished
investigations.

Inclusion and exclusion criteria

We included articles with patients diagnosed according to the
American Rheumatology Association diagnostic criteria for
acute gout [17]. Articles were excluded if they were editorials,
observational studies, case reports, author replies, review arti-
cles, opinions, comments, or any other non-RCTs. Studies not
pertinent to gout, hyperuricemia, or tophus were excluded.
Studies that included other arthritic diseases that could
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confound or interfere with efficacy evaluations or those that
did not report clinical outcomes were also excluded.

Data analysis

Data extraction was performed by SZ and checked by JW
using a predefined data extraction form. Discrepancies were
resolved by discussion between reviewers. For each study,
reviewers extracted data that were deemed to potentially im-
pact efficacy outcomes, such as study population (percent
women, mean age, and severity of gout arthritis), study design
(duration, concomitant analgesic use, and intervention meth-
od), and outcomes (patient’s assessment of pain, tenderness
and swelling score at endpoint, and change from baseline with
measures of variance; adverse events). Two authors (SZ and
YZ) assessed included articles independently and used the
“assessing risk of bias” tool recommended in the Cochrane
Handbook 5.0.2 to evaluate the risk of bias of included trials.
The tool assesses factors including random sequence genera-
tion, allocation concealment, blinding of participants and per-
sonnel, blinding of outcome assessment, incomplete outcome
data, selective reporting, and other biases. Another two au-
thors (ZW and LP) settled disputes when there was no
consensus.

For continuous outcomes, we pooled data with the weight-
ed mean difference (WMD) of the final value across groups.
For dichotomous data, we calculated the relative risks (RRs)
and 95 % confidence interval (CI) for each study. The meta-
analysis was performed on data extracted from the studies. If
the standard deviations (SDs) were not reported, we calculated
the SD with the 95 % CI. Before data analysis, the QO statistic
was calculated to assess heterogeneity. We used the fixed ef-
fect model when the effects were assumed to be homogenous
(»>0.05) and the random effect model when they were het-
erogeneous (p<0.05). All statistical tests and risk of bias were
calculated with RevMan 5.2 (Cochrane Collaboration, Lon-
don, UK).

Results
Identification and selection of studies

A total of 165 records (86 from EMBASE, 5 from Cochrane
Library, 13 from PubMed MEDLINE, 44 from Web of Sci-
ence, 16 from China Biology Medicine disc, and 1 identified
from other sources) were obtained from the initial search. All
studies were selected strictly according to the criteria de-
scribed. After 41 duplicates, 73 reviews, 11 conference pa-
pers, 4 case reports, 4 short surveys, 4 notes, and 3 editorials
were removed. Twenty-five studies remained for the full-text
review. Nineteen studies were ultimately excluded because
they are not related to acute gout or the control group did
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not take NSAIDs. Finally, six trials were included [9, 18-22].
The selection process and reasons for exclusion are summa-
rized in Fig. 1.

Description and quality of studies

In three articles [9, 18, 19] directly comparing etoricoxib and
indometacin for the treatment of acute gout, all trials reported
pain relief (patients’ personal assessments of pain in the study
joint on a 0—4-point scale) as the primary outcome. Tender-
ness, swelling, patients’ global assessments of response to
treatment, and investigators’ global assessments of response
to treatment were reported as the secondary outcomes.
Another three [20-22] were comparing etoricoxib and
diclofenac for the treatment of acute gout, two trials [20, 21]
assessed pain relief by a visual analogue scale, and another
one was [22] assessed by the criteria of Mazur (1979). Both
six articles reported adverse events for safety assessment. Six
articles were included in this meta-analysis. Studies were eval-
uated with the “assessing risk of bias” tool, and results are
summarized in Fig. 2.

All studies aimed to assess the efficacy and safety of
etoricoxib for the treatment of acute gout. The control group
in each study was indometacin and diclofenac. All eligible
patients were 18 years or older with acute gout associated with

moderate, severe, or extreme pain and meeting the American
Rheumatology Association diagnostic criteria for acute gout
[17]. The three studies included 851 patients. Etoricoxib,
indometacin, and diclofenac were not the only drugs given
to patients. Patients could take low-dose aspirin (<325 mg
daily), allopurinol if taken for at least two weeks before the
trials, and colchicines (<1.2 mg daily) if taken at a stable dose
for more than 30 days before the trials. Studies were not in-
cluded if patients were allowed any other NSAIDs or analge-
sics within 48 h before baseline assessments, within six hours
of baseline assessments, or for the duration of the study. The
demographic characteristics of patients are summarized in
Table 1.

Efficacy of the etoricoxib

We assessed the efficacy of etoricoxib in the treatment of
acute gout by the patient’s assessment of pain, investiga-
tor’s assessed tenderness of study joints and swelling,
patient’s global assessments of response to treatment,
and investigators global assessments of response to treat-
ment. Because of high heterogeneity, for assessment of
pain, the data cannot be analyzed together. Three studies
[9, 18, 19] measured the pain intensity with a 0—4-point
scale for 5 days, and two studies [20, 21] measured the

Fig. 1 Flow chart summarizing
trial selection process

Embase (n =86)

References obtained through
literature search (n = 165)
PubMed (n = 13)

Web of science (n = 44)
Cochrane library (n = 5)
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A manual search(n=1)

_.{ 41 of duplicates have been removed

99 of records excluded, articles ecluded
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Experimental
Mean _SD Total Mean

Patients assessment of pain

Study or Subgrou

Schumacher 2002 1.16 0.77 75 116 08
Rubin 2007 1.06 083 103 118 08
Li2013 0.82 057 85 0.89 066
Subtotal (95% Cl) 263

Heterogeneity: Tau®= 0.00; Chi*= 047, df=2 (P=0.79), F= 0%

Test for overall effect. Z=1.05 (P = 0.29)

Pain relief

YE Qiao 2010 058 075 40 094 1
LU Jian-li 2014 076 013 95 1.22 017
Subtotal (95% Cl) 135

Heterogeneity: Tau®= 0.00; Chi*=0.23, df=1 (P=0.63); F= 0%

Test for overall effect: Z=16.94 (P < 0.00001)

Etoricoxib Indometacin
Study or Subgrou Mean _SD Total Mean
Tenderness
Li 2013 0.35 0.64 88 042 056
Rubin 2007 071 062 101 088 057
Schumacher 2002 0.72 0.64 74 0.7 068
Total (95% CI) 263

Heterogeneity: Tau®*= 0.00; Chi*=2.14, df=2 (P=0.34), F= 6%

Test for overall effect: Z=1.59 (P=0.11)

Swelling

Li2013 05 08 88 059 0.1
Rubin 2007 085 078 101 098 0.26
Schumacher 2002 087 07 74 097 074
Total (95% CI) 263

Heterogeneity: Chi*= 0.09, df= 2 (P = 0.96); F= 0%
Test for overall effect: Z=1.91 (P = 0.06)

Patients global assessment of respon

Li2013 1.34 0.64 87 155 0.81
Rubin 2007 1.42 108 101 156 1.32
Schumacher 2002 1.32 099 74 1.2 0.69
Total (95% ClI) 262

Heterogeneity: Chi*= 3.48, df=2 (P=0.18); F= 43%
Test for overall effect: Z=1.22 (P=0.22)

Control
SD _Total Weight

75
86
89
250

35
51
86

the pooled RR was 0.64 (95% CI: 0.50 to 0.81, p=
0.0003). There was a significant difference between the
two interventions for drug-related AEs. The etoricoxib
group had fewer AEs than the NSAID group. For serious
AEs, the pooled RR was 0.42 (95% CI: 0.09 to 1.93, p=
0.27) (Fig. 5).

88
86
73

Mean Difference
IV, Random, 95% CI

Mean Difference

19.4%
20.0%
216%
61.1%

14.4%
245%
38.9%

0.00 [-0.25, 0.25)
-0.12[-0.35,0.11]
-0.07 [-0.25, 0.11]
-0.07 [-0.19, 0.06]

-0.36 [-0.76, 0.04]
-0.46 [-0.51,-0.41])
-0.46 [-0.51,-0.41]

IV, Random, 95% CI
el
—a
L3
-
¢
4 05 0 05 1

Etoricoxib NSAIDs

Fig. 3 Forest plot of mean difference in patient-assessed pain in the study joint and 95 % CI for 25 days follow-up

Drug-related AEs included abdominal distention, diarrhea,

stomachache, dizziness, chills, fever, edema of the legs or feet,
erythema, or cardiovascular symptoms. The most disparate
among the groups were dizziness and gastrointestinal side
effects. The pooled RR for the gastrointestinal AE was 0.42
(95% CI: 0.27 to 0.66, p=0.0002), which was significantly

SD Total Weight

35.9%
38.7%
25.4%

247 100.0%

88
86
73

247

88
86
72

246

23.8%
51.4%
24.8%

100.0%

50.1%
19.2%
30.7%

100.0%

Investigators global assessment of response to treatment

Schumacher 2002 083 086 74 1.2 069
Rubin 2007 081 09 101 094 085
Li2013 088 05 88 1.02 049
Total (95% Cl) 263

Heterogeneity: Chi*= 2.61,df=2 (P=0.27); F=23%
Test for overall effect: Z=3.19 (P = 0.001)

72
86
88

246

20.0%
20.3%
59.7%

100.0%

Mean Difference
IV, Random, 95% ClI

Mean Difference
IV, Random, 95% ClI

-0.07 [-0.25,0.11]
-0.18[-0.35,-0.01]
0.02[-0.19,0.23]

-0.09 [-0.20, 0.02]

-0.09 [-0.33, 0.15)
-0.13[-0.29, 0.03)
-0.10[-0.33,0.13]

-0.11[-0.23, 0.00]

-0.21 [-0.43,0.01]
-0.14[-0.49,0.21]
0.12[-0.16, 0.40)

-0.10 [-0.25, 0.06]

-0.37 [-0.62,-0.12]
-0.13[-0.38,0.12)
-0.14 [-0.29, 0.01)

-0.18 [-0.30, -0.07]

Fig. 4 Forest plot of mean difference in efficacy and 95 % CI for 25 days follow-up
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Experimental

Fig. 5 Forest plot of mean
Events

. . Study or Subgrou
difference in adverse events and

95 % CI Any adverse events

GUO Min 2014 2 57
YE Qiao 2010 2 40
LU Jian-li 2014 5 95
Li2013 22 89
Schumacher 2002 35 75
Rubin 2007 45 103
Total (95% Cl) 459
Total events 111

Heterogeneity: Tau®= 0.00; Chi*=1.30, df=5 (P = 0.93); F= 0%
Test for overall effect: Z= 2.72 (P = 0.006)

Drug-related adverse events

YE Qiao 2010 2 40
GUO Min 2014 2 57
LU Jian-li 2014 5 95
Li2013 13 89
Rubin 2007 17 103
Schumacher 2002 35 75
Total (95% CI) 459
Total events 74

Heterogeneity: Chi*= 4.66, df= 5 (P = 0.46); F=0%
Test for overall effect: Z= 3.64 (P = 0.0003)

Serious adverse events

Rubin 2007 1 103
Li2013 0 89
Schumacher 2002 0 75
Total (95% CI) 267
Total events 1

Heterogeneity: Tau®= 0.00; Chi*=1.74, df=2 (P=0.42); F=0%
Test for overall effect: Z= 0.85 (P = 0.40)

different between the two interventions. Patients tolerated the
etoricoxib better than those in the NSAID group as shown in
Fig. 6. For dizziness, because of the deficient data, we only
pooled two trials [19, 9] and found a pooled RR value 0of 0.37
(95% CI: 0.16 to 0.85, p=0.02). Dizziness was significantly
more common in the indometacin group than in the etoricoxib
group as shown in Fig. 6.

Experimental
Events

Gastrointestinal tract side effect

Fig. 6 Forest plot of mean
difference in gastrointestinal tract
side effects and dizziness and

Study or Subgrou

95 % CI YE Qiao 2010 0 40
GUO Min 2014 0 57
LU Jian-li 2014 3 95
Li 2013 5 89
Rubin 2007 6 75
Schumacher 2002 10 103
Total (95% Cl) 459
Total events 24

Heterogeneity: Chi*=1.83, df=5(P=0.87), F=0%
Test for overall effect: Z= 3.77 (P = 0.0002)

Dizziness

Li2013 3 89
Schumacher 2002 4 75
Total (95% CI) 164
Total events 7

Heterogeneity: Chi*= 1.26, df=1 (P = 0.26), F= 21%
Test for overall effect: Z=2.34 (P=0.02)
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Total Events Total Weight M-H, Random, 95% CI

Control Risk Ratio Risk Ratio

M-H, Random, 95% CI

3 86 11% 0.65([0.11,3.77) e
3 3 1.2% 0.58(0.10,3.29] —_—t
6 51 2.7% 0.45[0.14,1.39] —_—

25 89 145% 0.88[0.54,1.44] —e—

45 75 37.8% 0.78[0.57,1.05]

49 86 4238% 0.77[0.58,1.02]

392 100.0% 0.77[0.64,0.93]

> uN

131

135 10% 1.75[017,18.48) —
3 56 27%  065[0.11,3.77) _t
6 51 7.0% 0.45[0.14,1.39] _—
19 89 17.2%  0.68[0.36,1.30] —e
32 86 31.5%  0.44(0.27,0.74) -
45 75 406%  0.78(0.57,1.05) -
392 100.0%  0.64[0.50, 0.81] ¢
108
0 86 315%  2.51(0.10,60.83] -
1 89 315% 0.33[0.01,8.07) »
3 75 36.9% 014[0.01,272) —@——
250 100.0% 0.46 [0.08, 2.76] e
4
0.01 04 10 100

[Etoricoxib] [NSAIDs]

Discussion

Acute gouty arthritis is the most common form of inflamma-
tory joint disease. The primary symptom of acute gout is pain.
Optimal therapy is directed at controlling inflammation and
analgesia [23]. NSAIDs are considered to be the most potent
NSAID for the treatment of gout [1]. Etoricoxib, a novel

Control Risk Ratio Risk Ratio
Total Events Total Weight M-H, Fixed. 95% Cl M-H, Fixed. 95% Cl
1 35 29%  0.29(0.01,6.98)
3 56 64% 014001266 ————
5 51 11.8%  0.32(0.08,1.29) —_—
789 127%  0.71[0.24,217) —_—
17 75 308%  0.35(0.15,0.85) —.—
18 86 355%  0.46(0.23,0.95) ——
392 100.0%  0.42[0.27, 0.66] P
51
4 89 211%  0.75[0.17,3.29) —
15 75 78.9%  0.27(0.09,077) B
164 100.0%  0.37[0.16, 0.85] >
19 L 1 i1 ]
0.01 01 10 100

Etoricoxib NSAIDs



Clin Rheumatol (2016) 35:151-158

157

cyclooxygenase 2 (COX-2) inhibitor, has anti-inflammatory,
analgesic, and antipyretic activities in models of acute or
chronic pain and inflammation in osteoarthritis, ankylosing
spondylitis, and rheumatoid arthritis [24-27]. To our knowl-
edge, this is the first quantitative comparative meta-analysis of
studies directly comparing etoricoxib and NSAIDs for the
treatment of acute gout. Ultimately, six RCTs were included,
and a systematic review and meta-analysis were performed to
replicate and confirm the results of the studies. In order to
assess the efficacy and safety of etoricoxib, we extracted rel-
ative data as much as possible, and we pooled the outcome
whenever possible.

For the efficacy assessment, the overall pooled WMD of
—0.10 (95% CI: —0.25 to 0.06, p=0.22) and —0.46 (95% CI:
—0.51 to —0.41, p<<0.00001) is for pain relief. It has revealed a
different outcome mainly because one article’s [20] mean dif-
ference and 95 % CI was —0.64 [-0.51 to —0.41]. In summary,
we believe there was no significant difference between
etoricoxib and NSAIDs such as indometacin and diclofenac.
For the remaining four outcomes, only three articles [9, 18,
19] have available data; we made a meta-analysis, and there
were overall pooled WMDs of —0.14 (95% CI: —0.31 to 0.03,
p=0.11), =0.16 (95% CI: —0.33 to 0.02, p=0.08), —0.10 (95%
CI: —0.28 10 0.07, p=0.26), and —0.29 (95% CI: —0.46 to —0.11,
p=0.26), respectively. There was no significant difference be-
tween the two interventions, as shown in Fig. 4. The overall
outcome showed there was no significant difference among the
two interventions after 5 or 7 days of treatment. Therefore,
etoricoxib 120 mg administered orally once daily has the same
anti-inflammatory and analgesic effects as NSAIDs.

For the safety assessment, any AE, drug-related AEs, and
serious AEs, had pooled RR values of 0.77 (95% CI: 0.64 to
0.93, p=0.006), 0.64 (95% CI: 0.50 to 0.81, p=0.0003), and
0.42 (95% CI: 0.09 to 1.93, p=0.27). These results indicate
that etoricoxib has fewer complications than NSAIDs. For
drug-related AEs, there was a significant difference between
the two interventions, with etoricoxib having fewer complica-
tions than NSAIDs. For gastrointestinal tract side effects, the
pooled RR was 0.42 (95% CI: 0.27 to 0.66, p=0.0002). For
dizziness, the pooled RR value was 0.37 (95% CI: 0.16 to
0.85, p=0.02). Both of these AEs were significantly more
common in the NSAID group than in the etoricoxib group.
All trials apply the intervention methods of etoricoxib 120 mg
administered orally once daily, and Leclercq [28] recommend-
ed etoricoxib at a dosage of 60 mg/day for osteoarthritis,
90 mg/day for rheumatoid arthritis, and 120 mg/day for acute
gout. So we believe that etoricoxib 120 mg administered oral-
ly once daily is effective for treatment of acute gout.

As a meta-analysis for randomized studies, there are sever-
al limitations to our studies. First, this meta-analysis is limited
primarily because of the small quantity of original studies, and
the included studies have small sample sizes. To confirm this
assessment, high-quality and more RCTs must be conducted.

Furthermore, because of small sample size, subgroup analysis
was not performed on polyarticular and monoarticular gouts.
Second, all of the studies included in this meta-analysis are
RCTs, but in some articles, allocation concealment, blinding
of participants and personnel, blinding of outcome assess-
ment, and other biases were unclear; these studies were more
likely to suffer from various kinds of bias. Furthermore, con-
founding factors such as underlying disease and the use of
other drugs can confuse the outcome. However, there is still
no way for controlling these confounding factors and bias and
no established method for assessing how these confounding
factors and bias affect the overall outcome. Third, no authors
were contacted for further information. We extracted the data
either directly from the article or through extrapolation by us.

Conclusion

We believe, from this meta-analysis, we found that etoricoxib
has similar anti-inflammatory and analgesic effects as
indometacin in the treatment of acute gout. Furthermore,
etoricoxib has a significantly lower risk of AEs than
indometacin. Etoricoxib 120 mg administered orally once dai-
ly may be effective for the treatment of acute gouty arthritis.
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