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Abstract

Objective: To conduct a 9-month pilot Internet randomized controlled trial (RCT) of cherry 

extract and diet modification in gout to assess feasibility of an Internet study and obtain effect 

estimates.

Methods: After providing online informed consent in response to Internet advertisements and 

social media or clinic flyers, 84 people with physician-confirmed gout were randomized to either 

to cherry extract 3,600 mg/day (n=41) or dietitian-assisted diet modification for gout (n=43). All 

study outcomes were collected via Internet and phone calls. The primary objective was feasibility 

of an Internet study and secondary objectives were to obtain effect estimates for gout flares, 

functional ability assessed with the health assessment questionnaire (HAQ) and adverse events 

(AEs) for future trials.

Results: Of the 84 people randomized, overall completion rates were >80% for most study 

procedures up to 6 months and similar for the two active comparators. Improvements were seen in 

gout flares and HAQ scores in cherry extract and diet modification groups at 9-months compared 

to baseline: gout flares/month, 0.22 vs. 0.36 (p=0.049) and 0.28 vs. 0.31 (p=0.76); proportion 

with any gout flare, 56% vs. 98% (p<0.0001) and 65% vs. 98% (0.0002); and mean (±standard 

deviation) HAQ score, 0.28±0.54 vs. 0.55±0.68 (p=0.001) and 0.23±0.40 vs. 0.48±0.61 (p=0.06), 

respectively. Any AEs and gastrointestinal symptoms/AEs at 9-months in cherry extract and diet 

modification groups were 3% vs. 0% and 28% vs. 27%.

Conclusion: An Internet gout RCT is feasible for non-pharmacological gout treatments. A 

hypothesis-testing, large Internet RCT of cherry extract vs. placebo is needed.

Background

Gout affects 8.3 million Americans and the associated societal burden is rising due to 

increasing prevalence.[1] Patients with gout are offered life-long treatment with effective 

urate-lowering therapy (ULT), usually allopurinol or febuxostat. Most patients (68%) do 

not take these medications regularly,[2] at least partly due to the concern of side effects, 

the intermittent nature of gout, and medication cost.[3–5] At least 40% of gout patients 

considered diet and/or dietary supplements such as cherry extract as acceptable treatments 

for gout.[6] Forty percent of the patients with gout used cherry extract or other cherry 

products for treatment of gout.[7, 8] Higher intake of purine-rich foods (meat, seafood etc.) 

increases the risk of gout flares,[9, 10] while skim or low-fat dairy products reduce the risk 

of gout flares. [11] Thus, patients with gout consider dietary modification and cherry extract 

as alternative non-pharmacological treatments.

Preliminary evidence suggests the efficacy of cherries and cherry extract in gout. In an 

observational study, one serving of cherries or any cherry extract intake over 2-days lowered 

the risk of gout flare by 35% and 45% compared with no intake, respectively.[7] Cherry 

juice concentrate decreased gout flares; however, sample size was small and study was 

observational.[12] Potential mechanisms of efficacy of cherry products include the inhibition 

of inflammatory cytokines and markers by cherry concentrate [13, 14] and/or associated 

antioxidant properties.[15–20]. While a dietary supplement does not require U.S. Food 
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and Drug Administration (FDA) approval, it is important to establish effectiveness through 

rigorous trials rather than anecdotal evidence or testimonials.

The 2012 American College of Rheumatology (ACR) and the European League Against 

Rheumatism gout treatment guidelines emphasized the importance of diet and dietary 

supplements[21–23] yet there is a significant lack of randomized controlled trials (RCTs) 

assessing their efficacy.[21] Patients with gout consider studies of diet and supplements the 

highest priorities for future research.[24] Therefore, evaluating non-pharmacological gout 

treatments using a rigorously designed clinical trial, is a high priority.

The primary objective of our 9-month Internet pilot feasibility study, coMparative feasibility 

study IN GOUt: CHerry extract vs. diet modification (mini-GOUCH), was to demonstrate 

the feasibility of key Internet study procedures. Secondary objectives were to obtain 

preliminary effect size estimates for gout flares, function and adverse events for the two 

active interventions, cherry extract and diet modification for gout treatment.[25]

Methods

Study Sample, Patient Enrollment and Screening Using an Internet website

The study was approved by the Institutional Review Board (IRB) at the University of 

Alabama at Birmingham. Since cherry extract is not a drug, biologic, or device regulated 

by the U.S. Food and Drug Administration (FDA), study registration was not required on 

clinicaltrials.gov. All study procedures were done at patient’s convenience at their home.

We built an Internet website (www.cherries4gout.com) and modified VioScreen™, a reliable 

and user-friendly graphical NIH-funded Food Frequency Questionnaire (FFQ)[26–28] into 

an Internet tool, GoutWell, that sent gout education and adherence messages and 2-weekly 

gout flare survey. Iterative piloting and modification of GoutWell and key study procedures 

including website log in procedure, online patient consent, baseline and follow-up survey 

content, and 2-weekly gout flare assessments was done in 15 patients with gout. This led to 

the finalized study website content, GoutWell and study procedures including the choice of 

the study follow-up surveys to be 3-monthly and the gout flare assessments to be 2-weekly.

All potential participants were invited for study enrollment by providing an Internet 

link to the study website at the Gout and Uric Acid Education Society website, 

www.gouteducation.org, via a Google Ad, or via an IRB-approved flyer at the University 

of Alabama Health Services Foundation clinic waiting rooms from 2/2016 to 10/2016. 

The study website, www.cherries4gout.com, provided description of the study and 

study procedures to potential participants. All study participants were recruited online. 

Participants provided online informed consent, and completed a study screening form 

that included demographics, contact information (address/email/phone number), whether 

they had a physician-confirmed diagnosis of gout, self-reported 1977 American College 

of Rheumatology (ACR) classification criteria for gout,[29] current use of urate-lowering 

therapies (allopurinol, febuxostat, probenecid or pegloticase) or cherry extract, juice or 

concentrate and the number of gout flares in the last year.
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Inclusions criteria were: (1) US adults ≥ 18 years; (2) a valid US mailing address and 

email address; (3) patient self-reported physician diagnosis of gout. Exclusion criteria were: 
self-reported presence of other types of inflammatory arthritis including rheumatoid arthritis 

or spondyloarthritis; and the current use of cherry extract, juice or concentrate.

For participants potentially meeting study eligibility criteria, a trained study coordinator 

(C.G.) contacted the physician office and requested the healthcare provider to confirm 

the diagnosis of gout and provide medical records ($50 incentive) and obtained physician-

reported ACR gout classification criteria.[29] To build patient rapport, the study coordinator 

(C.G.) had a 15-minute informational call session with each patient informing them of study 

procedures.

Randomization and Study Intervention

Participants were randomized in a 1:1 ratio to one of 2 groups: cherry extract (3 capsules 

of 1,200 mg daily, each equivalent to 32 oz. of cherry juice or a pound of cherries[30]) or 

individualized diet modification. Randomization was done, using an online computerized 

permuted variable block design with simple randomization, programmed via the Research 

Electronic Data Capture (RedCap®; Nashville, TN) database. We sent either the 3-month 

supply of cherry capsules, or individualized diet recommendation (based on baseline 

FFQ data) to each study participant at 3-, 6- and 9-months, supplemented with study 

coordinator calls to encourage cherry extract adherence or dietitian calls to discuss specific 

recommendations (details below). Receipt was confirmed via email or phone conversation. 

Due to the nature of interventions, participants and the study team were aware of group 

assignments.

Baseline and Follow-up Assessments

Participants who met all criteria were invited to participate in the study within 4 weeks 

of the screening visit, by sending a link to participant’s preferred email address with 

patient’s unique ID with login and password. Participants completed assessments of gout 

flare (baseline 12-month recall for the number of gout flares), activity limitation with 

Health assessment questionnaire (HAQ), FFQ, self-reported comorbidity index, smoking and 

alcohol use, adverse events and ULT use. They also completed the baseline blood draw for 

baseline serum urate (SU) at a closest/most convenient Quest® laboratory site, scheduled by 

the study coordinator (C.G.) based on patient preference. Test results were sent to the UAB 

team in a HIPAA-compliant manner and recorded.

Participants completed brief online questionnaires (<30-minutes total) every 3 months at 

3-, 6- and 9-months (HAQ, adverse events, gout medication use) after randomization, sent 

to their email address via a link, using their unique login and password. Two-weekly gout 

flare questionnaires were completed via email, followed by a study coordinator phone call 

for non-responders (<2-minutes). Automatic reminder emails were sent to non-responsive 

participants every 24 hours for 5 days. Serum urate blood draw were done at the nearest 

Quest® laboratory site only at 9-months. Each study participant was invited to join group 

teleconference call sessions lasting 30–60 minutes either at 0-, 1-, 4-months with study 
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coordinators (cherry extract group) or 0-, 3- and 6-months with a registered dietitian (A.W., 

or B.D.; diet modification group).

Participants were mailed a $10 Visa gift card for the successful completion of each internet 

study visit (baseline, follow-up) and $40 for completion of baseline and 9-month SU blood 

draws. We emailed personalized birthday Ecards and thank you notes to keep patients 

engaged.

Study Outcomes

Feasibility of key procedures (physician office confirmation of gout diagnosis and provision 

of ACR gout classification criteria; 3-, 6-, and 9-month follow visits; 0- and 9-month serum 

urate blood draw; 2-weekly gout flare assessments; 0-, 6- and 9-month diet sessions; 0-, 

1-, and 4-month cherry extract sessions) was assessed by completion rates of key study 

procedures among study participants. These feasibility rates were our primary outcome.

Patient-reported and Validated Gout Flares: Patient self-reported gout flares with 

2-weekly email/call were the main measure. Validated gout flares were assessed based 

on the presence of three of the following:[31, 32] patient self-reported gout flare, any 

patient-reported warm joint, any patient-reported swollen joint and patient-reported pain at 

rest score of >3 (0–10 scale). We assessed gout flares/month, the proportion with any gout 

flares and the time to the first gout flare. Gout flare rates (/month) were calculated during 

study follow-up based on the prospectively reported gout flares divided by the number of 

months of follow-up completed by each patient, e.g., if a patient reported 6 gout flares and 

completed 6.5 months of study follow-up, the gout flare rate was 0.92. Baseline gout flare 

rate (/month) was assessed by dividing the number of gout flares reported by each patient at 

the baseline visit for a prior 12-month baseline period (based on patient recall) by 12.

Activity limitation Assessment was done with Health Assessment Questionnaire (HAQ)[33–

35], a validated measure, at 0-, 3-, 6- and 9-months. HAQ assesses difficulty in 20 items 

in 8 categories (dressing, arising, eating, walking, hygiene, reaching, gripping, and outside 

activity), the total score ranges from 0 (no disability) to 3 (complete disability). The minimal 

clinically meaningful improvement threshold is 0.22.[36]

Serum urate was assessed at 0- and 9-months determined by a standardized assay using an 

enzymatic uricase method (Stanbio Laboratory, Boerne, TX).[37]

Adverse Event (AEs) were captured using a standardized AE form with 78 listed potential 

AEs. An additional detailed form including a comprehensive list of gastrointestinal adverse 

events (since these are most common potential AEs with cherry extract) via Internet every 

3-months.

Statistical Analyses

Outcomes within cherry extract and diet modification groups were compared to baseline 

values using paired t-tests for continuous outcomes (# gout flares, HAQ, SU) and 

McNemar’s test for categorical outcomes (HAQ MCID, proportion with any gout flares). 

Gout flare rates (/month) were compared during study follow-up to baseline using Poisson 
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regression. Time free of gout flares during the study period was compared between 

treatment arms using Kaplan-Meier curve. We compared characteristics of study drop-outs 

and partial completers with completers using t-test and McNemar’s test. All analyses were 

intention to treat. A p-value <0.05 was considered statistically significant. Data are reported 

according to the CONSORT guidelines [38].

Results

Trial participant characteristics and Study Flow chart

One-hundred and fifty-four potential participants were identified, of whom 84 participants 

with gout were randomized, 41 to the cherry extract arm and 43 to the diet modification 

arm (Appendix 1; CONSORT flow chart). Reasons for 70 screen failures included the 

following: no consent for MD confirmation of gout diagnosis (n=16; 23%); diagnosis was 

not gout or gout diagnosis not confirmed by the healthcare provider (n=9; 13%); incomplete 

screening assessment completion either due to lack of time or interest (n=35; 50%); and 

non-US residence (n=10; 14%).

The mean age of study participants was 56 years (standard deviation (SD), 14), 72% were 

male, 68% were white, mean (SD) BMI was 33 (9) Kg/m2, mean (SD) gout flares in the 

last year were 4 (5.4), i.e. 0.33 gout flares/month. Eighty percent had ever had some sort 

of gout medication prescription, and 37% were currently on ULT, allopurinol, febuxostat 

or probenecid. ULT use and other characteristics of subjects randomized to the two active 

comparators, cherry extract vs. individualized diet modification, were similar (Table 1).

Primary Outcome: Completion Rates of Key Internet Study Procedure

The completion rates for the key study procedures in our Internet pilot study were high up to 

6-months: physician office confirmation of gout diagnosis and classification criteria, 100% 

and 94%; baseline, 3-, 6-, 9-month study follow-up assessments, 100%, 93%, 81% and 69%; 

gout flare surveys every 2-weeks, 75%; baseline and 9-month serum urate blood draw, 100% 

and 77%; telephone support sessions to support diet modification by a registered dietitian, 

baseline, 6- and 9-month, 83%, 87% and 86%; and telephone support sessions to support 

cherry extract adherence by the study coordinator, baseline, 1-, and 4-month, 97%, 90% and 

81% (Table 2).

The completion rates were higher in cherry extract group compared to diet modification 

group for 3-, 6-, 9-month study follow-up assessments, 100% vs. 86%, 90% vs. 72% and 

78% vs 62% and 2-weekly gout flare surveys, 82% vs. 69%, respectively (Table 2).

Patient-reported Gout Flares and HAQ

Comparing the rates over 9-months to the recalled rates at baseline, within group differences 

for cherry extract and diet modification were as follows: gout flares/month, 0.22 vs. 0.36 

at baseline (p=0.049) and 0.28 vs. 0.31 (p=0.76); and proportion with any gout flare, 56% 

vs. 98% (p<0.0001) and 65% vs. 98% (p=0.0002), respectively. The mean HAQ scores 

improved in cherry extract 0.28 vs. 0.55 (p=0.001), but not in the diet modification group, 

0.23 vs. 0.48 (p=0.06; Table 3 and 4). Most improvements in gout flare rates were noted in 
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people taking concurrent ULT in both groups (Table 3). Mean HAQ improvements exceeded 

the MCID threshold of 0.22 for both groups at 3-, 6- and 9-months; for example, 59% 

of cherry extract and 54% of diet modification groups had HAQ improvements exceeding 

MCID at 9-months (Table 4). The validated gout flare rate (a subset of all gout flares using 

a validated definition [31, 32]) over 9-months were 0.18/month in cherry extract and 0.20/

month in diet modification group.

The time to the first patient-reported gout flare in cherry extract vs. diet modification, 101.6 

(sd, 74.5) vs. 73.6 days (sd, 58.1; p=0.14; Figure 1), and the total number of gout flares, 67 

vs. 75 (p=0.19; Appendix 2) were not significantly different.

Serum Urate (SU) and pain

There were no significant changes in serum urate from baseline to 9-months within either 

group (p=0.77 and 0.63; Table 3). No differences were noted between cherry extract vs. diet 

modification groups for serum urate or pain intensity (Table 3 and 4; Appendix 2).

Adverse Event (AEs) and specific gastrointestinal symptoms/AEs

At 3-, 6- and 9-months, respective rates of occurrence of any AE in cherry extract vs. diet 

modification were similar: 2% vs. 0%, 8% vs. 0%; and 3% vs. 0% (p>0.05 for all; Table 4). 

Respective rates of the occurrence of specific gastrointestinal AEs were also similar between 

the two groups: 32% vs. 35%; 32% vs. 36%; and 28% vs. 27% (Table 4; Appendix 3).

Non-responder characteristics

Study drop-outs and partial completers differed from study completers in having a higher 

number of gout flares in the last year, 3.5 and 6.9 vs. 3.5 (overall p-value =0.02); completers 

had lower baseline gout flare rates than non-completers (p=0.006; Table 5). Differences in 

age were not significant, 48 and 53 vs. 58 years (p=0.13). Other patient characteristics were 

similar.

Discussion

The primary objective of our pilot feasibility study was to demonstrate the feasibility of 

conducting a randomized trial of two active non-pharmacological treatments, cherry extract 

and individualized diet modification, for people with gout using an efficient Internet-study 

design. Secondary objective was to obtain effect estimates for each active intervention. The 

pilot study was not designed to test the superiority of one active intervention over the other 

active intervention.

Successful recruitment of 11 patients/month and high study completion rates for most 

study procedures (primary study objective) up to 6 months suggest a strong ability to 

recruit larger samples of gout patients in a future hypothesis-testing trial. We optimized and 

finalized several key study procedures during our pilot study including, but not limited to, 

determining the optimal frequency of patient assessments (pre-pilot; see methods), obtaining 

records and gout diagnosis confirmation from the provider office staff, follow-up telephone 

sessions to improve adherence to study intervention and build good rapport with patients in 
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an Internet study, the completion of “virtual” study follow-up visits at 3-, 6- and 9-months 

and implementation of 2-weekly gout flare emails to prospectively collect gout flare data.

We obtained preliminary effect size estimates for co-primary efficacy outcomes, validated 

gout flares [31, 32] and functional limitation using HAQ, in the active interventions 

(secondary study objective) to adequately power our next-step hypothesis-testing RCT 

comparing cherry extract and placebo in people with gout. We also obtained estimates 

of safety outcome, AEs and serum urate and pain intensity, secondary outcomes for our 

future RCT (Table 4). Our study addressed non-pharmacological treatment of gout, which 

addresses one of the national health care priorities in comparative effectiveness research.[25]

This pilot study was not powered for testing superiority of one active treatment over another. 

We provide comparative results of cherry extract vs diet modification for the interested 

reader. Given the small sample size of our study the absence of a difference between groups 

is at high risk of type II error, i.e., failing to reject null hypothesis when a true difference is 

present. Subgroup analyses of people with or without concurrent ULT use have even smaller 

sizes, and should be interpreted with caution.

Compared to the baseline, gout flares decreased both statistically significantly and clinically 

meaningfully in the cherry extract treatment arm. The direction of change was as expected 

for cherry extract arm. Reductions in the diet modification group were significant for 

proportion with any flares, but not for flare rates. Diet modification was chosen as the a 

priori weak active comparator due to well-known issues of dietary adherence over the long 

term. Potential reduction in gout flares in the diet modification group may be related to 

an increase in anti-oxidant diet content [39, 40] due to a shift towards more plant-based 

diet and reduction in animal-based diet and complex sugars. Gout flares were distributed 

evenly in the cherry extract vs. diet modification groups: 44% vs. 35% of the people had no 

gout flares; and 56% vs. 65% had one or more gout flares during the study follow-up, with 

majority reporting a total of 1–3 gout flares.

Mean HAQ scores improved by 50% in each group at 9-months, i.e. 0.27 in cherry and 

0.24 in diet group, which exceeded the MCID of 0.22 and was statistically significant [36]; 

respectively, 59% and 54% patients achieved HAQ score improvement exceeding MCID of 

0.22 at 9-months. Not surprisingly, a 39% reduction in gout flares with cherry extract in our 

study matches the 45% risk reduction for gout flares previously noted with cherry extract 

intake for two days compared with no intake in an observational case-crossover study.[7]

Both placebo effect and regression to the mean are viable alternate explanations for within 

group changes we noted in cherry extract and diet modification groups. We considered the 

possibility that people with more active gout may have enrolled in our study. However, 

demographics, comorbidity load and baseline gout flare rates in our patient sample were 

similar to people in previous RCTs in gout, which makes this less likely [41–46]. After 

accounting for a 20–30% placebo effect, a 39% reduction in gout flares and 50% reduction 

in HAQ scores in the cherry extract group indicates that some improvement (10–20%) in 

gout flares and function may be attributable to cherry extract. Study drop-outs did not 

differ from completers; partial completers had more baseline flares than completers. It is 
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possible that the treatment effect could have been over-estimated if those without complete 

data were less likely to respond to cherry extract. Another possibility we considered was 

whether people enrolled in our study increased adherence to their ULT, but given no 

meaningful reduction in serum urate in either group, this possibility is unlikely to explain 

an improvement in outcomes in our study. Increased adherence to anti-inflammatory drugs 

by study subjects might also partially explain study findings. A detailed assessment of 

socioeconomic status and education could have informed us further about the study sample 

characteristics and generalizability of our findings, and will be done in the future trial.

Given the evidence from our pilot study, emerging data of its anti-inflammatory effect [13, 

14] and its use by 40% or more gout patients [7, 8], a randomized placebo-controlled trial 

of cherry extract vs. placebo is needed to assess efficacy/effectiveness at this time. Some 

improvements may be due to the adoption of healthy behaviors including exercise during 

the study, rather than the intervention (cherry extract or diet modification). Since these 

were not measured and our pilot feasibility trial lacked a placebo arm, their contribution to 

observed effects cannot be determined. No changes in body mass index, diet, or ULT dose 

or adherence were noted during the study follow-up in the cherry extract arm, and therefore 

these factors are unlikely to explain these improved outcomes.

Several potential mechanisms for cherry extract’s beneficial effect on gout flare are 

hypothesized. Gout is associated with increased levels of inflammatory cytokines and 

oxidative stress [47], since xanthine oxidoreductase that converts hypoxanthine to xanthine 

to uric acid, also leads to the generation of reactive oxygen species [48]. Cherry concentrate 

lowered cytokines (interleukin-1-beta (IL-1-β), IL-6, IL-8, tumor necrosis factor-alpha 

(TNF-α), inflammatory marker, i.e., high-sensitivity C-reactive protein (hsCRP)) and sUA in 

healthy subjects.[13, 14] Anthocyanins and other phenolics that are found in cherries have 

antioxidant properties.[15–20] A future RCT will include these biomarkers to understand its 

mechanism of action.

Most improvements in gout flares in cherry extract arm were attributable to the subgroup 

that was concurrently using ULTs. As a subgroup analysis this should be interpreted with 

caution. Cherry extract may be providing anti-inflammatory prophylaxis in patients taking 

ULTs; only a quarter of our patients used colchicine, the usual choice for anti-inflammatory 

prophylaxis to prevent gout flares [21–23]. Other explanations may be higher cherry extract 

adherence and/or a less active disease in people taking concurrent ULT. This indicates that 

the future RCT should recruit patients with/without concurrent ULT and examine the effect 

of cherry extract by ULT use.

Our pilot study has several limitations. Lack of blinding likely contributed to a potential 

observer bias for patient-reported outcomes. Baseline gout flare frequency reporting is 

subject to recall bias; baseline flares may have been over-reported [49] or under-reported, 

and we are unable to predict the direction of recall bias; however similar gout flare rate 

has been reported in previous studies.[50] Gout flares were captured with 2-weekly gout 

flare questionnaire during the 9-month study follow-up, a robust method of flare assessment, 

but differing in method and duration (9-month vs. 1 year) from baseline flare assessment. 

To overcome this, we compared the monthly gout flare rates within each group. Our study 
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provided estimates for both patient-reported and validated gout flares [31, 32]. Our short 

follow-up limits the ability to understand the long-term effects of cherry extract or diet 

modification, and whether patients can adhere to these interventions long-term. A future 

placebo-controlled RCT of 12–16 month duration can eliminate the issues of the recall bias 

and short study duration, by allowing for the occurrence of adequate number of gout flares. 

Whether a sample of people participating in Internet studies is more or less generalizable vs. 

large academic center gout studies in unclear to us.

In summary, we conducted one of the first pilot Internet gout studies of two active 

interventions, with high completion rates. Findings from this pilot feasibility study have 

allowed us to finalize key procedures, intervention, comparisons and outcomes for our next 

step large, hypothesis-testing trial of cherry extract vs. placebo in people with gout. The 

proposed RCT will answer the question whether cherry extract can be an adjunct treatment 

in the management of gout. Regardless of the outcome of the proposed RCT, the execution 

of an Internet RCT approach has the potential to make studies in rheumatology more 

affordable and easier to do for patients. It might even make samples more generalizable than 

the traditional RCTs that select samples from high-volume clinic research sites.
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Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Kaplan-Meier graph of the proportion of people who were gout flare free during the 
9-month study follow-up
Y-axis shows proportion of patients who were gout flare free during the 9-month study 

follow-up (1 equates 100%) and x-axis the number of weeks of study follow-up. The top 

blue line represents the cherry extract and the bottom red line the diet modification group. 

More people in the cherry extract group (top survival curve) were gout flare free compared 

to the diet modification group (bottom survival curve).
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Table 1.

Participant characteristics

All participants (N= 84) 
N (%)*

Cherry extract (N = 
41) N (%)*

Diet modification 
(N=43) N (%)*

p-value

Age, Mean (± SD) 55.8±13.9 58.2±15.5 53.6 ±11.9 0.13

Gender, Male n (%) 61 (72%) 31 (76%) 30 (70%) 0.54

Race, n (%) 0.55

 White 57 (68%) 30 (73%) 27 (63%)

 Black or African American 21 (25%) 9 (22%) 12 (28%)

 Asian/Other
1
/mixed

6 (7%) 2 (5%) 4 (9%)

Body Mass Index, in Kg/m2, Mean (± SD) 33.3±9.0 32.6±7.9 34.0±10.0 0.49

Sangha Comorbidity Index Score, Mean (± 
SD)

3.6±3.5 3.3±3.9 4.0±3.0 0.37

Ever Smoked 34 (49%) 15 (37%) 19 (44%) 0.48

Currently smoke 3 (9%) 2 (13%) 1 (5%) 0.41

Alcohol intake, Mean (± SD)

 #days past week with drink 1.9±3.0 2.0±2.3 1.7±3.5 0.68

 #days past month with drink 6.9±9.5 7.9±9.9 5.9±9.1 0.35

 #drinks 1.5±1.8 1.5±1.9 1.4±1.8 0.73

 #days with >5 drinks 1.7±4.5 1.8±3.4 1.6±5.4 0.87

 Largest #drinks 2.3±3.0 2.4±2.7 2.2±3.2 0.75

Doctor ever prescribed a medication for gout 67 (80%) 31 (76%) 36 (84%) 0.35

Currently taking allopurinol, febuxostat or 

probenecid
2

30 (37%) 13 (33%) 17 (42%) 0.40

#gout flares in the last year, Mean (± SD) 4.0±5.4 4.3±6.0 3.7±4.8 0.62

Baseline HAQ-DI score, Mean (± SD) 0.53±0.7 0.58±0.7 0.49±0.6 0.58

Maximum pain Intensity in last 24 hrs (0–10), 
Mean (± SD)

2.51±3.0 2.83±3.1 2.21±2.9 0.34

Activity Level 0.87

 Sedentary 24 (32%) 13 (33%) 11 (31%)

 Low Active 26 (35%) 12 (31%) 14 (39%)

 Active 22 (29%) 12 (31%) 10 (28%)

 Very Active 3 (4%) 2 (5%) 1 (3%)

 Extremely Active 0 0 0

Took survey on 
3 0.94

 Computer 47 (62%) 22 (62.9%) 25 (61.0%)

 Touchscreen 8 (11%) 4 (11.4%) 4 (9.8%)

 Smartphone 21 (28%) 9 (25.7%) 12 (29.3%)

*
N (%), unless specified otherwise

1
Other race includes: Native Hawaiian or other pacific islander, American Indian or Alaskan native, Asian, other and mixed

2
Missing frequency, n=3
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3
Missing frequency, n=8
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Table 2.

Study completion rates, overall and by treatment allocation

All subjects 
(N=84)

Cherry extract 
(n=41)

Diet modification 
(n=43)

Physician office communication

 Gout diagnosis confirmation 100% 100% 100%

 ACR gout classification criteria 94% 93% 95%

Internet study visits with survey assessments

 Baseline assessment 100% 100% 100%

 3-month assessment 93% 100% 86%

 6-month assessment 81% 90% 72%

 9-month assessment 69% 78% 60%

Serum urate blood draw testing
1

 Baseline 100% 100% 100%

 9-month 77% 83% 72%

 2-weekly Gout flare assessment
2 75% 82% 69%

Telephone support sessions for diet modification (Dietitian)

 Baseline -- -- 83%

 6-month -- -- 87%

 9-month -- -- 86%

Telephone support sessions for cherry extract adherence (study 
coordinator)

 Baseline -- 97% --

 1-month -- 90% --

 4-month -- 81% --

All study procedures and visits were completed over the Internet by participants in the comfort of their homes, or on the phone

1
Serum urate blood draw was done at the Quest Laboratory site closest to the patient residence or by patient choice, and results were reported 

directly to the study team in a HIPAA-compliant method

2
Two- weekly Gout flare assessments were done via the Internet; non-responders received a follow-up phone call to complete the brief 

questionnaire on the phone lasting <2 minutes
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Table 5.

Comparison of characteristics of study completers vs. drop-outs

Dropouts after 
baseline (n=6)

Study completers 
(n=58)

Partial Completers* 
(n=20)

p-value 
completers vs. 

partial 
completers

Overall p-
value

Age, mean (SD) 47.6 (10.3) 57.8 (14.7) 52.9 (11.5) 0.18 0.13

Gender, Male 6 (100%) 42 (72%) 13 (65%) 0.53 0.24

Select 1977 ACR gout 
classification criteria

 Hyperuricemia 2 (33%) 49 (85%) 16 (80%) 0.01

 Joint subcortical cysts 0 (0%) 11 (19%) 8 (40%) 0.06

 Urate crystals 2 (33%) 39 (67%) 12 (60%) 0.25

Race, n (%) 0.75 0.82

 White 4 (67%) 40 (69%) 13 (65%)

 Black or African American 1 (17%) 15 (26%) 5 (25%)

 Other 1 (17%) 3 (5%) 2 (10%)

#gout flares in the last year, mean 
(SD)

3.5 (2.8) 3.0 (2.6) 6.9 (9.6) 0.006 0.02

Pt.-reported Last uric acid level 
at the first visit (mg/dl), mean 
(SD)

9.0 (2.1) 7.3 (3.2) 7.8 (2.5) 0.59 0.67

BMI, mean (SD) 29.1 (6.8) 33.3 (9.6) 34.5 (7.8) 0.63 0.45

Baseline HAQ-DI score, mean 
(SD)

0.33 (0.57) 0.55 (0.69) 0.65 (0.73) 0.57 0.59

Residency Address in Alabama 
State, n (%)

1 (17%) 31 (53%) 8 (40%) 0.94 0.70

Sangha Comorbidity Index 
Score, mean (SD)

1.7 (1.5) 3.8 (3.5) 3.8 (3.9) 0.99 0.36

Ever Smoked 1 (17%) 23 (40%) 10 (50%) 0.41 0.34

Currently smoke 0 (0%) 1 (4%) 2 (20%) 0.15 0.33

Alcohol intake

 #days past week with drink 1.7 (1.9) 2.1 (3.4) 1.3 (2.0) 0.34 0.62

 #days past month with drink 7.5 (9.3) 7.3 (9.9) 5.5 (8.6) 0.46 0.75

 #drinks 1.8 (1.0) 1.4 (1.9) 1.4 (1.9) 0.94 0.87

 #days with >5 drinks 0.8 (2.0) 1.9 (5.2) 1.3 (2.8) 0.60 0.77

 Largest #drinks 3.2 (4.5) 2.2 (2.7) 2.1 (3.1) 0.90 0.75

Doctor ever prescribed 
allopurinol, febuxostat or 
probenecid?

6 (100%) 46 (79%) 15 (75%) 0.68 0.40

 Prescribed allopurinol 3 (50%) 30 (52%) 14 (70%) 0.15 0.35

 Prescribed febuxostat 1 (17%) 1 (1%) 0 (0%) 0.55 0.05

Current activity level 0.48 0.81

 Sedentary 2 (40%) 14 (27%) 8 (44%)

 Low Active 2 (40%) 20 (39%) 4 (22%)

 Active 1 (20%) 16 (31%) 5 (31%)

 Very Active 0 (0%) 2 (4%) 1 (4%)
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Dropouts after 
baseline (n=6)

Study completers 
(n=58)

Partial Completers* 
(n=20)

p-value 
completers vs. 

partial 
completers

Overall p-
value

 Extremely Active 0 (0%) 0 (0%) 0 (0%)

Maximum pain in the last 24 
hours

2.8 (4.4) 2.5 (3.0) 2.5 (2.7) 0.98 0.96

*
Partial completers: Completed at least one FU assessment, but not all three (3, 6- or 9-month)

Bold represents significant p-value < 0.05
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