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Abstract

Background To date, colchicine and prednisolone are two effective therapies for the treatment of acute gout
but have never been compared directly in a randomized clinical trial. In addition, in previous trials of treating acute
gout patients with concomitant comorbidities were often excluded due to contraindications to naproxen.

Study design This pragmatic, prospective, double-blind, double-dummy, parallel-group, randomized, non-inferiority
trial compares prednisolone with colchicine in terms of non-inferiority in patients with acute gout. Patients present-
ing to their general practitioner with acute gout can be included if the gout attack has occurred within the last 2
days. A total of 60 practices in the vicinity of three university medical centers (Greifswald, Gottingen, and Wirzburg)
participate in the study. The intervention group receives 30 mg prednisolone for 5 days, while the group of standard
care receives low-dose colchicine (day 1: 1.5 mg; days 2-5: 1 mq). The first dose of treatment is provided at day 0
when patients present to the general practitioner due to an acute gout attack. From day 0 to day 6, patients will be
asked to complete a study diary on daily basis regarding pain quantification. For safety reasons, potential side effects
and the course of systolic blood pressure are also assessed.

Statistical analysis plan N = 314 patients have to be recruited to compensate for 10% of dropout and to allow

for showing non-inferiority of prednisolone compared to colchicine with a power of 90%. We use permuted block
randomization with block sizes of 2, 4, and 6 to avoid imbalanced treatment arms in this multi-center study; patients
are randomized in a 1:1 ratio. The absolute level of pain on day 3 (in the last 24 h) is the primary outcome and meas-
ured on a numerical rating scale (NRS: 0-10). Using a multiple linear regression model adjusted for age, sex, and pain
at baseline, prednisolone is considered non-inferior if the effect estimate including the confidence intervals is lower
than a margin of 1 unit on the NRS. Average response to treatment, joint swelling and tenderness, physical function
of the joint, and patients’global assessment of treatment success are secondary outcomes.
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Discussion The trial will provide evidence from a direct comparison of colchicine and prednisolone regarding their
efficacy of pain reduction in acute gout patients of primary care and to indicate possible safety signals.

Trial registration ClinicalTrials.gov Identifier: NCT05698680 first posted on January 26, 2023 (retrospectively

registered).

Introduction

Background and rationale (7)

The updated EULAR recommendations (2016) include
colchicine as a first-line treatment option for acute
attacks of gout disease [1]. In contrast, the national guide-
line of general practitioners (GPs) and family physicians
(DEGAM) in Germany considers the use of prednisolone
as a line-line option for the treatment of acute gout, due
to concerns about the effectiveness of colchicine [2].

In addition to controversial recommendations, there is
only low-quality evidence for use of colchicine, and the
drug has been associated with serious adverse events [3],
including death, mostly due to accidental overdosing [4].
Direct comparisons of colchicine and prednisolone for
the treatment of acute flares in gout are lacking which
contributes to no established consensus. The need for a
randomized controlled clinical trial comparing colchicine
and corticosteroids has been repeatedly mentioned [1, 5, 6].

Objective (8)

The objective is to compare the efficacy of oral predniso-
lone versus colchicine in patients with an acute gout flare
treated in primary care setting.

Research hypotheses
In this non-inferiority trial, we examine whether pred-
nisolone (test treatment (TT)) is acceptably worse than
treatment with colchicine (standard treatment (ST)).
Therefore, we will compare as our primary outcome the
absolute levels of the most severe pain (last 24 h) meas-
ured with an 11-point numeric rating scale at day 3 after
baseline. The hypotheses are as follows:

H,: ST is superior to TT in terms of mean pain at day 3
of follow-up pgr—prr< — Oy

H;: TT is non-inferior to ST in terms of mean pain at
day 3 of follow-up pgp—ppr> — Ony

Oy is the non-inferiority margin, and pp; (4gp) is the
mean pain obtained under prednisolone (colchicine). The
null hypothesis implies that treatment with colchicine
is superior to the treatment with prednisolone. Accord-
ingly, we formulate the alternative hypotheses that treat-
ment with prednisolone is non-inferior to the treatment
with colchicine.

Study methods

Trial design (9)

This trial is a multi-center, pragmatic, double-blind, par-
allel-group randomized non-inferiority trial comparing
two approved treatments for acute gout.

Randomization (10)

Randomization is applied in a 1:1 ratio of patients to
receive either prednisolone or colchicine. We decided for
permuted block randomization (PBR) and against simple
or complete randomization (CR), as recommended for
larger trials (N > 200) [7]. The decision was made due to
findings of considerable imbalance of treatment arms in
multi-center, pragmatic trials with drop-out of recruit-
ing centers [8], due to analytical results [9, 10], and due to
results from a simulation study (please see below).

Since the trial has two arms of active and efficacious
treatments, uses double-dummy blinding [11], identical
blister for both drugs, similar route of administration of
both drugs, and small and random block lengths, we con-
sider the possibility of drug prediction by physicians or
trained staff as minimal [12].

Implications of trial design
Overall, three University Medical Center (Greifswald,
Gottingen, and Wiirzburg) organize > 20 recruiting cent-
ers each (GP practices) in the respective region. For each
of the recruiting centers, an allocation sequence will be
randomly generated to enable recruitment of up to 30
patients. The randomization list was generated with random
blocks of length 2—6 using the R package blockrand [13].
We expect a dropout of recruiting centers in terms
of being unable to recruit patients according to inclu-
sion criteria or due to other reasons [8]. Furthermore,
the number of recruited patients will be heterogeneous
between recruiting centers.

Simulations

Two simulation approaches were used to examine pos-
sible imbalance between treatment arms: ] (a) using
an unrestricted zero-inflated Poisson distribution and
(b) a restricted zero-inflated Poisson distribution, in
which the overall sum of recruited patients is restricted
to the required samples size. In both, zero-inflation
is introduced by a binomial process to mimic varying
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Fig. 1 Simulation results of expected imbalance between treatment arms due to dropout and incomplete recruitment

probabilities of dropout of recruiting centers (10-50%).
In the first approach (a), each recruiting center, that is
not considered dropout, recruits’ patients according to a
Poisson distribution Poi(1;) and with A; varying between
4 and 6. The parameter vector is based on clinical experi-
ence from involved physicians who expected on average
a recruitment of 4 to 6 patients within the recruitment
period. The first approach is unrestricted and does nei-
ther guarantee to achieve the required sample size nor to
avoid over-recruitment. In the second approach (b), the
Poisson-part of the mixture distribution equals a multi-
nomial distribution [14] since the sum over all recruited
patients is n=) A, We applied 1000 random samples
for each combination of the assumed dropout rates and
the average expected number of recruited patients in
approach 1 and, in approach 2, for each possible drop-
out rate. Predefined randomization lists were created for
PBR using blockrand [13] and for CR using randomizeR
(Fig. 1) [15].

The probability of an imbalance of greater than 20
patients was in most settings of PBR < 1% and on aver-
age > 25% using CR. Apparently, imbalance is almost
independent from the mean of the Poisson distribution
whereas a marginal decrease of the median imbalance is
found for CR with increasing dropout of recruiting cent-
ers. Overall, imbalance is higher with CR and the results
are in line with other studies [10].

Handling of randomization

As recommended by ICH E9 [16], the randomization list
was generated by the sponsor. The study statistician cre-
ated the R-script to generate the randomization list, but
the setting of the seed was the responsibility of the spon-
sor. Principal investigators and the study statistician were
blinded for the randomization list.

Sample size (11)

According to American Pain Society, a 5-10-point
improvement on a 100-point visual analogue scale (VAS)
compares to a slight effect in pain relief [17]. This corre-
sponds to a 0.5 to 1-point difference on a numerical-rat-
ing-scale (NRS) ranging from 0 to 10. The non-inferiority
margin is therefore set to §,,;=1.

The treatment effect of prednisolone was studied in
several trials [18—20] as well as for colchicine [21-23].
Nonetheless, no direct comparison of both drugs is avail-
able also not from observational studies. An indirect
comparison of colchicine and prednisolone, both com-
pared versus naproxen, is possible via the studies of Jans-
sens et al. [18] (interval 7: 66—78 h) and Roddy et al. [23]
(at day 3). Compared to naproxen, prednisolone (—3%)
showed slightly less efficacy than colchicine (—2.2%;
please see Fig. 2 in Roddy et al. [23] at day 3). However,
naproxen in Janssens et al. [18] was given in higher dose
(1 g/day) than in Roddy et al. (0.75 g/day) [23]. Therefore,
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Fig. 2 COPAGO trial flowchart

we assume almost similar levels of pain measured on an
NRS at day 3 of follow-up under both treatments; the dif-
ference in means of pain levels between treatments will
likely not exceed 0.22 units on the NRS (0-10). Standard
deviation at baseline measured on a VAS was 22.4 for
prednisolone [18] and 2.2 for colchicine on a NRS [23].
Based on these two studies, we assume a common stand-
ard deviation of 0=2.24 for sample size calculation in

n=xx

this study. Regarding dropout, Janssens et al. reported a
dropout rate of less than 5% [18] and Roddy et al. [23] a
dropout of 12.5% at day 7 of follow-up. Due to evaluation
of the primary outcome pain at day 3 of follow-up in this
trial, we assume a maximal dropout of 10%. Due to the
short-term follow-up for the treatment of acute flares of
gout, no assumptions regarding non-adherence to treat-
ment allocation are assumed.
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Sample size calculation is applied using a one-sided
two-sample ¢-test, a significance level of 5%, and a power
of 90%. The procedure PROC POWER of SAS version 9.4
(SAS Institute Inc., Cary, NC, USA) was used for this cal-
culation. According to the assumptions made above, the
sample size is n = 142 per treatment arm. Adding (ceil-
ing of) 10% of patients assumed to drop out (n = 15) to
each treatment arm results in a total sample size of 314
patients. Since a high number of protocol deviations
is expected as in Roddy et al. [23] (> 30% of the study
population), the trial is not powered to allow for overall
conclusion on non-inferiority based on ITT-analysis and
per-protocol-analysis. The required sample size does also
not consider anticipated subgroup analyses.

Framework (12)

The primary outcome is tested for non-inferiority of
prednisolone. This applies also for the secondary out-
come of the mean pain outcome over days 1 to 6 of follow-
up. Remaining secondary outcomes are examined on an
exploratory basis.

Statistical interim analyses (13a)
No interim analysis will be conducted.

Adjustment of significance level (13b)
No adjustment of the confidence level will be conducted.

Stopping guidance (13c)
No statistical method will be applied to guide a stopping
decision of the trial.

For the individual patient: in line with usual clinical
care, the patients will have the possibility to terminate
the treatment at any time without any disadvantage. All
patients who discontinue a trial intervention will receive
ongoing treatment according to the decision of the
treating GP, unless unwilling to do so. Patients could be
excluded during the trial due to occurring exclusion cri-
teria, compliance violations or safety reasons (e.g., severe
side effects).

For participating sites: the sponsor will be authorized
to terminate participating sites due to safety or economic
reasons, such as frequent major findings during monitor-
ing or audits, low patient recruitment, or upcoming lack
of qualified personnel. The principal investigator will be
obligated to inform the sponsor immediately, if there is
any evidence that may result in the closure of a partici-
pating site. Procedures like escalations and the protection
of collected data will be defined in the site agreement.

For the whole trial: premature termination or suspen-
sion of this clinical study may occur according to the
instructions of the national competent authority, ethics
committee, or the sponsor/principal investigator.
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Timing of final analysis (14)

The database will be cleaned and locked after the last
patient has completed all visits according to the study
schedule. All analyses will be conducted thereafter.

Timing of outcome assessment (15)

Measures of the primary and secondary outcome (pain,
joint tenderness and joint swelling, blood pressure)
are assessed at baseline and at days 1 to 6 of follow-up.
Adverse events are assessed at the second visit at the GP
between days 6 and 8, at the optional DECT examination
(days 7-13), and during the telephone interview (days
27-34). The imaging using DECT is conducted between
day 7 and 13 of follow-up.

At baseline (study visit 1), patients will receive a self-
administered, standardized questionnaire and will be
examined and interviewed by their GP, and a blood sam-
ple will be drawn. In addition, GPs will conduct a medi-
cal record review. Between study visits 1 and 2, patients
will be asked to complete a patient diary with a restricted
number of outcomes (pain (NRS), joint status, drug-
related side effects, blood pressure). At study visit 2 (days
6-8 after baseline), patients will be re-assessed by the GP
and return their patient’s diary, packages, and remain-
ing trial medication for pill count. This varying follow-up
time has been chosen as the end of the follow-up in this
pragmatic trial conducted by GPs may involve public hol-
idays. Patients may opt to undergo a DECT imaging once
during days 7—13 after baseline at the university medical
centers Gottingen and Greifswald. A phone interview
will take place between days 27 and 34 after baseline to
interview patients on the course of gout disease.

Statistical principles

Confidence intervals and P values (16)

For the primary outcome the applied tests will be two-
sided using a significance level of a=0.05. All results will
be shown including effect estimates and 95% confidence
intervals. For the analysis of adverse events, rates includ-
ing Clopper-Pearson exact confidence intervals [24] will
be used since a low number of events is assumed.

Multiplicity corrections (17)
No corrections for multiple testing will be applied.

Confidence intervals to be reported (18)
95% confidence intervals will be reported for all effect
estimates.

Adherence and protocol deviations (19a-d)

Compliance with the trial intervention is defined as taking
100% of the trial medication until day 4 of follow-up.
Therefore, the number of pills is counted at the second
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visit at the GP. The percentage of compliant patients will
be analyzed for each trial arm (N, percent) and consid-
ered in a respective sensitivity analysis.

The following list issues deviations or non-adherence
from the study protocol:

+ Incomplete use of medication

» Subsequent realization of exclusion criteria accord-
ing to paragraph 8.3 of the study protocol

« Acute gout flare lasted longer than 48 h* prior initial
medication

« A different underlying disease has been noticed, e.g.,
septic arthritis

« Attrition prior day 6

* prior amendment October 10, 2023: 24 h

Analysis populations (20)

The statistical evaluation of the primary outcome will be
conducted according to the intention-to-treat principle
(ITT). In non-inferiority trials, ITT analyses may be con-
sidered anti-conservative [25]. Nevertheless, a recent sys-
tematic review has shown the opposite [26]. We consider
the possibility of this limitation though and will report
per-protocol results. Sample size calculations are adapted
to the ITT approach and consider only attrition from the
trial.

We do not differ a safety from an efficacy population
as the true exposure to one of the drugs is hardly safe-
guarded. Therefore, all patients randomized are included
in the efficacy and safety analyses. Missing data will be
imputed to ensure analyses of all patients. Please see the
paragraph regarding the handling of missing data in this
SAP. For sensitivity analysis of the primary outcome,
a per-protocol population will be defined as those par-
ticipants adhering to the study protocol medication plan
until day 3 of follow-up.

Trial population

Screening data (21)

All GPs will complete a screening log during the recruit-
ment period. Every patient consulting for acute gout
within a quarter of the year will be recorded but remains
anonymous.

Eligibility (22)

In this pragmatic trial, eligibility will be assessed during
routine care. Patients with diagnosis of gout in foot or
hand will be included based on clinical presentation. This
does usually not allow for consideration of new labora-
tory or imaging results. Thus, existing laboratory results
will be used for decision making.

Inclusion criteria:
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+ DPatients > 18 years of age

+ Clinical diagnosis of acute gout attack (symptoms:
pain, swelling, tenderness, skin reddening or local
hyperthermia)

+ Acute pain in the hand or foot (podagra, chiragra)

+ The onset of pain was no more than 2* calendar days
ago (e.g., presentation on Monday afternoon, onset
of pain on Saturday morning)

+ Willingness to participate in the study and ability to
give written informed consent

* prior amendment October 10, 2023: 24 h or one cal-
endar day
Exclusion criteria:

+ Known intolerance or contraindication to colchicine
or prednisolone

+ Known intolerance to the placebo (e.g., lactose intol-
erance)

+ Existing or less than 2 weeks previous oral treatment
with corticosteroids or colchicine

+ Known chronic kidney disease (CKD stage > 4) or
available value of eGFR < 30 ml/min/1.73 m?

+ Known blood formation disorder or available values
of platelets < 30,000 pl or leukocytes < 4000 pl or Hb
<5 mmol/l or 8 g/dl [27]

+ Uncontrolled high blood pressure (systolic blood
pressure permanently above 160 mmHg)

+ Known liver cirrhosis or severe liver disease or avail-
able liver enzymes results (i.e., serum glutamate oxa-
late transaminase (GOT/ASAT) and serum glutamic
pyruvic transaminase (GPT/ALAT)) with 2-fold ele-
vation over the respective reference range

+ Known current gastric or duodenal ulcer (diagnosed
in the last 4 weeks)

o Current chemotherapy or chemotherapy completed
less than 3 months ago

+ Known HIV infection

+ Solid organ transplant with immunosuppression

+ Desire to have children within the next 6 months
(men and women)

+ Pregnancy or breastfeeding

+ Participation in other studies under the German
Medicines Act in the last 3 months

+ Previous participation in the COPAGO trial

Exclusion after randomization:

Participants will be excluded from the study if the clini-
cal picture deteriorates, a differential diagnosis is made
(e.g., septic arthritis), unblinding is conducted due to
medical emergency, or a medication for which colchicine
is contraindicated has to be prescribed. Since a blood
sample is taken at baseline, the eGFR value and other
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laboratory values are determined. If the intake of the
study medication has not yet been completed and either
eGFR, platelets, leukocytes, Hb, SGOT, or SGPT indicate
that the exclusion criteria are met, the study participant
will be contacted immediately and the intake of the study
medication will be discontinued.

Recruitment (23)
The recruitment is conducted by GPs (Fig. 2).

Withdrawal/loss to follow-up (24a-c)
This information will be included in the study flowcharts
including a tabular list for the reasons of withdrawal.

Baseline patient characteristics (25a-b)
The baseline characteristics shown in Table 1 will be
presented.

Analysis

The primary outcome in this randomized clinical trial is
patient-reported pain after three days of treatment meas-
ured on an NRS (0-10).

Outcome definitions (26a—c)

Primary efficacy endpoint

The primary outcome is measured on a NRS (0-10).
Acute pain prior treatment initiation (baseline) is meas-
ured at day O and then repeatedly from day 1 until day 6
after treatment initiation in patient diaries. The primary
outcome is evaluated at day 3 of follow-up.

Secondary endpoints
The secondary endpoints of this trial are the following:

+ The average levels of most severe pain (last 24h) over
days 1 to 6 of follow-up

+ Swelling and tenderness of the joint (4-point Likert
scale, day 3 after baseline)

+ Physical function at day 6 compared to baseline

+ DPatient’s global assessment of treatment success
(measured with 5-point Likert scale, day 6 after base-
line)

+ Most severe pain (last 24 h, measured by 11-point
NRS at day 3 after baseline) depending on disease
duration.

+ Frequency of use of additional pain medication by
treatment group.

+ Frequency of use of non-pharmaceutical pain thera-
pies in the treatment groups
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Analysis methods (27a-f)

Analysis of the primary outcome

For the analysis of the primary outcome, a multiple lin-
ear regression model is applied using the pain outcome
at day 3 as the response. Due to adjustment for baseline
values of pain, this model is sometimes referred to as an
ANCOVA model [28]; it provides a similar estimate of
the treatment effect as with using a change-from-baseline
score [29].

The analysis model comprises a coefficient for the
treatment allocation (prednisolone vs. colchicine, treat-
ment € (1; 0)) and several covariates measured prior drug
exposure that are used for adjustment.

paings ~ Bo + f1 x treatment + B x paingg + 3 X age + fa X sex

with paing; = pain at day 3 of follow-up, painy, = pain
at baseline, 5, = intercept, 8; = coefficient describing the
adjusted treatment effect of prednisolone compared to
colchicine, 3, = coefficient for the effect of pain at base-
line, and ;. , = coefficients for covariates. The average
difference between standard treatment (colchicine) and
test treatment (prednisolone) is expressed by f;. If the
upper bound of the confidence intervall for f3; is < 1, then
prednicolone is considered non-inferior to colchicine.
Despite the inclusion of a non-binary category for gen-
der identity, the effect of biological sex is modeled in all
analyses. There is very limited data on the prevalence of
gender identities in the German adult population; one
study reported no gender identification in 1.5% of ado-
lescents [30]. In this adult population, it is expected that a
maximum of 3—4 patients will state a non-binary gender.
Please see the “Missing data [26]” section for the han-
dling of the category in analyses.

Due to the possibility of missing data, the application
of imputation techniques is likely. In this case, the same
model will be specified; however, it will be calculated in
several multiply imputed data sets. Results are then com-
bined using SAS PROC MIANALYZE [31].

Analysis of secondary outcomes

For analysis of the average levels of most severe pain over
days 1 to 6 of follow-up, we will apply a linear mixed
effects model with random intercepts for each recruiting
center to investigate the mean response between the two
treatments [32]. Adjustment for covariates will be similar
as for the primary outcome.

For analysis of swelling and tenderness of the joint
(4-point Likert scale, day 3 after baseline), a two-sample
Wilcoxon rank sum test will be applied. Similarly, for
patient’s global assessment of treatment success (meas-
ured with 5-point Likert scale, day 6 after baseline).
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Table 1 Table of baseline characteristics

Characteristic Colchicine Prednisolone All
N na na na
Age, mean (SD) na na na
Gender
Male, n (%) na na na
Female, n (%) na na na
Non-binary, n (%) na na na
Disease duration, years (SD) na na na
< 2 years na na na
2-5 years na na na
6-10 years na na na
> 10 years na na na
Missing, n (%) na na na
First instance of gout, n (%) na na na
Missing, n (%) na na na
Time since symptom onset, hours (SD) na na na
Missing, n (%) na na na
Prior pain medication (yes), n (%) na na na
Missing, n (%) na na na
Affected body part na na na
First MTPJ, n (%) na na na
Other foot joint, n (%) na na na
Joint of finger and/or hand, n (%) na na na
Missing, n (%) na na na

No. of affected body parts

1 na na na
2 na na na
3 na na na
Missing, n (%) na na na
Pain (NRS), mean (SD) na na na
Missing, n (%) na na na
Swollen joint count, n (%)
1 na na na
2 na na na
>3 na na na
Missing, n (%) na na na
Tender joint count, n (%)
1 na na na
2 na na na
>=3 na na na
Missing, n (%) na na na
Comorbidities
Diabetes (type I/1), n (%) na na na
Previous cardiovascular event (coronary heart disease, peripheral na na na
artery disease, stroke), n (%)
Hypertension, n (%) na na na
Systolic blood pressure na na na
Diastolic blood pressure na na na
Missing, n (%) na na na
Leukocytes (L) mean, (SD) na na na

Missing, n (%) na na na
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Table 1 (continued)
Characteristic Colchicine Prednisolone All
Platelets (nL) mean, (SD) na na na
Missing, n (%) na na na
Erythrocytes (pL) mean, (SD) na na na
Missing, n (%) na na na
Hemoglobin (mmol/L) mean, (SD) na na na
Missing, n (%) na na na
Hematocrit () mean, (SD) na na na
Missing, n (%) na na na
C-reactive protein (CRP) (mg/L) mean, (SD) na na na
Missing, n (%) na na na
Uric acid (mg/dL) mean, (SD) na na na
Missing, n (%) na na na
Creatinine (mg/dL) mean, (SD) na na na
Missing, n (%) na na na
GOT (U/1), mean, (SD) na na na
Missing, n (%) na na na
GPT (U/1), mean, (SD) na na na
Missing, n (%) na na na
eGFR (ml/min/1.73 m?) mean, (SD) na na na
Missing, n (%) na na na

The physical function at day 6 compared to baseline
will be examined multiple linear regression model of this
outcome adjusted for baseline physical limitation, age,
and sex. Analysis of the most severe pain (last 24 h, meas-
ured by 11-point NRS at day 3 after baseline) depending
on disease duration will be done the same model speci-
fication as for the primary outcome and substitute the
adjustment for age with adjustment for disease duration.

The use of additional pain medication is examined mul-
tiple logistic regression. The outcome is defined as “use
of additional medication (yes/no)” adjusted for treatment
arm and pain at baseline. Similarly, for the frequency of
use of non-pharmaceutical pain therapies.

Adjustment for covariates

In alignment with the EMA recommendations for the
adjustment for baseline covariates [29], the following list
of covariates will be used for adjustment in the analy-
sis of the primary outcome: age, sex, and severity of
pain at baseline. We also consider possible confounder
for adjustment if imbalance between treatment arms is
observed.

Check of assumptions

Assumptions of the linear model will be investigated. In
addition, missingness pattern and associations will be
examined.

Alternative methods
In case of missingness being completely at random, com-
plete case analysis might be applied.

Sensitivity analysis

Sensitivity analyses will comprise the following aspects:
(i) analysis in the per-protocol population, (ii) evalua-
tion of the primary outcome in DECT-positive patients,
(iii) if patients with multiple affected joints are less often
affirmed as DECT-positive gout, and (iv) evaluation of
the association between disease duration and the volume
of monosodium urate crystals (under consideration of
urate lowering therapy).

Subgroup analysis

Subgroup analyses are of exploratory nature to examine
individual effect modification by subgroups. Therefore,
interaction terms will be added to the analysis model
one-by-one, but no further combination of interaction
terms is pursued. The Holm procedure will be applied to
control the type 1 error rate [33]. Conduct and report-
ing of subgroup analysis will adhere to recommendations
[34], i.e., the overall number of conducted subgroup anal-
yses will be reported. In addition, the exploratory nature
will be highlighted as subgroups were not considered in
sample size calculations.
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Subgroup analyses will include, among others, DECT
positive vs. DECT negative patients, elevated uric acid
vs. normal or low uric acid level, elevated CRP vs. normal
CRP levels, and users of pain medication prior inclusion
(yes vs. now).

Missing data (28)

The handling of missing data is aligned with EMA recom-
mendations [35] and comprises several steps within the
study design, data management, analysis, and reporting.

Study design

The quantity of outcomes to report in this study is kept
at a minimum to avoid attrition or missing data due to
patient overburden. The primary outcome and secondary
outcomes are measured according to OMERACT recom-
mendations [36] on univariate numeric rating scale (NRS:
0-10) and 4-point Likert scales which is expected to be
easily applicable for patients. This rather sparse definition
of outcome measures is expected to minimize the fre-
quency of missing data.

Data management

Qualifying reasons for missing data will be assessed
according to predefined values lists in the data diction-
ary. This will enable to explore further means to handle
missing data. For example, paper-based records allow for
deviations from expected entries; a patient may report to
have no pain in words instead of using the NRS. In this
case, queries via the study sponsor to respective GPs may
rectify this data and lower the rate of missing data.

Analysis

In case of missing data, multiple imputation will be
applied. Due to the longitudinal structure of the data,
the approach of chained equations is pursued [37]. The
imputation model will include all variables of the analysis
model, i.e., the primary outcome pain and the covariates
used for adjustment. The number of imputed data sets
will be defined according to the rate of missing data in
the primary outcome but will be not lower than b=10
imputations [38]. The indication of a non-binary sex is
considered as unknown information about the biological
sex and this uncertainty will be considered during multi-
ple imputations of missing data.

Additional analysis (29)

Additional analyses comprise the use of rescue medica-
tion per treatment arm, the time from onset (respective
gout flare) to treatment initiation on the primary out-
come, and the impact of disease duration on the severity
of pain at baseline.
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Harms (30)
Study patients’ adverse events will be the safety outcome
of this study. All adverse events will be recorded regard-
ing their type and severity.

Participants will be asked to report:

+ Dizziness

+ Nausea

+ Vomiting

+ Dyspepsia

» Diarrhea

+ Constipation

+ Abdominal pain
» Headache

» Skin rash

o Other

In addition, course of systolic blood pressure will be
compared between treatments over days 1 to 6 of fol-
low-up. We will apply a linear mixed effects model with
random intercepts for each patient to investigate the
mean course of systolic/diastolic blood pressure com-
pared between the two treatments. The group allocation
of patients (prednisolone vs. colchicine, treatment = (1;
0)) is the fixed effect of the model. Further adjustment is
made for age, sex, and pain at baseline.

Statistical software (31)

Statistical analysis will be done using SAS version 9.4
(SAS Institute Inc., Cary, NC, USA). For randomization
and graphical illustration of study results the open source
statistical software R [39] will be used.

Reference documents (32a-d)

32a: No non-standard statistical methods will be applied
32b: Data management plan will be provided by the
sponsor 32c: Trial Master File and Statistical Master File
will be hosted by the sponsor 32d: Standard operating
procedures are only available for DECT.

Reporting

Reporting of this study will be according to the CON-
SORT statement for the reporting of clinical non-inferi-
ority trials [40, 41].

Abbreviations

a Alpha or level of significance
AE Adverse event

ALT Alanine transferase

AST Aspartate transferase

B Beta or (1-B)*100 = power
CAD Coronary artery disease

CRP C-reactive protein

CcTC Common terminology criteria
cvD Cerebrovascular disease
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d Day
9 Delta of difference

DECT Dual energy computed tomography

HbAlc  Glycated hemoglobin

eGFR Estimated glomerular filtration rate
EMA European medicines agency

GOT Glutamate oxalate transaminase

GP General practitioner

GPT Glutamic pyruvic transaminase

H Hypotheses

U Mu or mean

NI Non-inferiority

NRS Numerical rating scale

NSAIDs  Non-steroidal anti-inflammatory drugs
PVD Peripheral vessel disease

o Sigma or standard deviation

SAE Serious adverse event

SAP Statistical analysis plan

ST Standard treatment

SUSAR  Suspected unexpected serious adverse event
T Test treatment

VAS Visual analogue scale
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