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Figure 1. Countermeasures and Implementation Plan

Conclusion: There is evidence of inappropriate discontinuation of allopurinol that 
leads to gout flares in the outpatient setting and unnecessary resource utiliza-
tion. We developed an implementation plan to mitigate this systematically at an 
institutional level. Testing these recommendations next to devise a standardized 
protocol as a continuous improvement strategy may help improve gout care and 
patient outcomes.
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Background: Monosodium urate (MSU) deposition is pathognomonic for gouty 
arthropathy. MSU crystal formation and dissolution is affected by pH and theoret-
ically, alkalinizing agents (eg, sodium bicarbonate, NaHCO₃) that raise the joint 
microenvironment pH, could facilitate MSU crystal dissolution1 and decrease the 
pain of an acute gout flare. However, oral NaHCO₃ use is fraught with intolerable 
gastrointestinal side effects.
Objectives: To determine if NaHCO₃ in a patented transdermal formulation 
could effectively and safely reduce the pain of an acute gout flare.
Methods: A Phase 2a prospective, double-blind, randomized, placebo-con-
trolled study enrolled 418 subjects across 20 US sites. Patients with a diagno-
sis of gout using ACR/EULAR criteria (Score ≥ 8), ages 18-75, history of ≥ 2 
gout flares in 12 months prior to randomization and on stable doses of urate 
lowering therapy were included. Exclusion criteria were BMI > 40kg/m2, > 12 
gout flares in the year prior to randomization, history of rheumatoid arthritis, 
psoriatic arthritis, evidence of septic arthritis, acute polyarticular gout (≥ 4 
joints), and arthritis of any other cause. Patients were randomized to receive 
placebo lotion or transdermal NaHCO₃. Upon flare they initiated colchicine 
(1.2 mg followed by 0.6 mg 1 hour later) and applied study product to the limb 
of the affected joint. Outcome measures included pain-numeric rating scale 
(NRS, 0-10), time to resolution of pain (50% reduction), rescue medication 
use, joint tenderness, and physical function (PROMIS PF-20). Data were col-
lected in patient diaries for the pain and PROMIS measures at several time 
points from baseline through Day 7, as were adverse events. Statistical analy-
ses utilized ANCOVA (baseline pain as a covariate), Kaplan-Meier curves for 
homogeneity, and two-proportion z-test, all with α=0.05.
Results: 98 patients had a gout flare during the 14-month study period. Those 
in the active arm (ITT, N=48) had an overall responder rate of 94.5% vs. 79.3% 
(p=0.01) in the placebo arm (ITT, N=50) over the 7-day follow up. Rescue medi-
cation use was lower in the active arm vs. placebo (6.3% vs. 20.0%, p=0.02); and 
PROMIS PF-20 showed greater improvements over 7 days (22.2 vs. 16.7 points, 
p=0.05). The most common adverse event was hypertension (14.2%) with no sig-
nificant difference between arms. Per protocol analyses were conducted to adjust 
for adherence on Day 1 for time to resolution of pain (Figure 1) and additional 
24hr endpoints (Table 1).

Table 1. Key 24hr Endpoints (Per Protocol, n = 57)

 Active
(n = 28)

Placebo
(n = 29)

P 
value

Median time to resolution, hrs1 24 72 0.03
Change in 24hr PROMIS PF-20 score2 16.7 9.4 0.01
Physician-assessed moderate-to-severe joint tenderness
24hr3

28.0% 57.1% 0.02

1≥ 50% reduction in pain; K-M Est.; Subjects using rescue medication, discontinuing study 
drug, or missing pain scores censored 2Consists of 20, 0-5-point questions; higher scores 
indicate better function 3LIKERT: 0 (no pain), 1 (pain), 2 (wincing), 3 (wincing and withdrawal)

Figure 1. Time to resolution of pain1 (per protocol population, n = 57)

Conclusion: Transdermal NaHCO₃ reduced the pain intensity and duration of an 
acute gout flare with higher overall response rates, faster time to resolution, improve-
ments in physical function and a reduction in rescue medication use. The lack of 
adverse events makes this topical a promising therapeutic choice; especially during 
debilitating acute gout flares in patients with concomitant comorbidities.
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Background: Patients (pts) with gout refractory to oral urate-lowering ther-
apy (ULT) have few treatment options. Pegloticase (pegylated uricase) lowers 
serum uric acid (sUA) in these pts,1 but response rates are limited by anti-drug 
antibodies (ADAs), which decrease urate-lowering efficacy and increase infu-
sion reaction (IR) risk.2 Because methotrexate (MTX) is commonly used in RA 
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and prevents ADA development against biologics, co-administering MTX with 
pegloticase in uncontrolled gout pts is of interest. A small open-label study of 
pegloticase+oral MTX suggested an increased efficacy rate,3 so a randomized 
controlled trial (RCT) was conducted to compare pegloticase with/without MTX 
immunomodulation.
Objectives: To determine safety/efficacy of oral MTX as co-therapy with peglot-
icase for sustained urate-lowering response in a randomized placebo (PBO) 
controlled trial.
Methods: Pegloticase+MTX and pegloticase+PBO co-therapy were com-
pared in uncontrolled gout pts (sUA≥7 mg/dL, ULT failure/intolerance, and ≥1 
of the following: ≥1 tophus, ≥2 flares in past yr, chronic gouty arthritis). Primary 
endpoint was the proportion of Month 6 treatment responders (sUA<6 mg/dL 
for ≥80% of the time during Wks 20-24). Key exclusion criteria included MTX 
contraindication, immunosuppressant use, G6PD deficiency, and renal impair-
ment (eGFR<40 ml/min/1.73 m2). Pts were randomized 2:1 to oral MTX (15 mg/
wk) or PBO. Following a 4 wk MTX/PBO run-in, pegloticase was initiated (Day 
1). Both pegloticase (biweekly 8 mg infusions) and MTX/PBO were adminis-
tered over 52-wks (treatment period). Efficacy was examined in the intent-to-
treat population (ITT, all randomized pts); safety (AEs, laboratory values) in 
the safety population (all pts receiving ≥1 dose blinded MTX/PBO). Treatment 
was discontinued if pre-infusion sUA >6 mg/dL for 2 consecutive visits Wk 2 
or later.
Results: 152 pts (88.8% male) were randomized at 42 sites; 100 to pegloti-
case+MTX, 52 to pegloticase+PBO. 4 MTX, 3 PBO pts discontinued before first 
pegloticase dose; 26 MTX, 30 PBO pts who received pegloticase discontinued 
treatment at or before Wk 24. The primary endpoint was met with a 6-month 
response rate of 71.0% (71/100) vs 38.5% (20/52) in the MTX vs PBO co-therapy 
groups (p<0.0001; modified ITT [all pts receiving ≥1 pegloticase dose]: 74.0% 
[71/96] vs 40.8% [20/49], p<0.0001). In the first 24 wks of therapy, 81.3% vs 
95.9% experienced ≥1 AE (Table 1), with gout flare in 66.7% (64/96) vs 69.4% 
(34/49) of MTX vs PBO pts. Infusion reactions (IRs) were more frequent in the 
PBO group (30.6%) than in the MTX group (3.1% plus anaphylaxis [NIAID/FAAN 
criteria] in 1 MTX pt). A single cardiovascular event of cardiac arrest occurred in 
1 MTX pt >2 wks after pegloticase infusion 3 (deemed unrelated to study drug 
by site investigator). MTX-associated AEs4 did not occur more frequently in the 
MTX group (Table 1).

Conclusion: This RCT demonstrated significantly higher rate of sustained 
urate-lowering response over 6 months in pts co-treated with pegloticase+MTX 
vs pegloticase+PBO. No new safety concerns were seen through Month 6 and IR 
incidence was markedly lower in patients co-administered MTX vs PBO.
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Background: Initial studies on the immunogenicity of COVID-19 vaccines in 
patients with immune-mediated inflammatory rheumatic diseases (IRD) reported 
diminished antibody response in general, and particularly when treated with 
rituximab or abatacept (1). Additional data are needed, especially for patients 
with IRD and immunomodulatory treatments.
Objectives: To elucidate the antibody response after two doses of COVID-19 
vaccine in patients with IRD treated with biologic or targeted synthetic disease 
modifying anti-rheumatic drugs (b/ts DMARDs) as monotherapy or combined 
with conventional synthetic DMARDS (csDMARDs).
Methods: Antibodies against two antigens representing Spike full length pro-
tein and Spike S1 and a Nucleocapsid C-terminal fragment (used to confirm 
previously COVID-19 infection) were measured in serum obtained before and 
after the second vaccination using a multiplex bead-based serology assay (2). 
Patients with IRD receiving immunomodulating treatment, followed at a rheu-
matology department and healthy individuals (controls) were recruited from five 
Swedish regions. Antibody positivity was classified as the signal passing an anti-
gen specific cutoff based on the mean intensity signal of 12 selected negative 
pre-pandemic controls plus 6SD for Spike/S1 and 12SD for Nucleocapsid-C. 
Good vaccine response was defined as having antibodies over cut-off level for 
both spike antigens. Percentage of responders in each treatment group was 
compared to controls (Chi2 test). Predictors of antibody response were deter-
mined using logistic regression analysis.
Results: In total, 414 patients (320 RA/JIA/psoriatic arthritis/axial spondylar-
thritis, 60 systemic vasculitis and 32 other IRD) and 61 controls participated. 
Patients receiving rituximab (n=145; 65% female; mean age 65years), abatacept 
(n=21; 77% female; mean age 66 years), IL6 inhibitors (n=77; 74% female; mean 
age 64years), JAK-inhibitors (n=58; 75% female, mean age 53years), TNF-inhib-
itors (n=68; 66% female; mean age 44years;), IL17 inhibitors (n=42; 54% female; 
mean age 44years) and controls (n=61; 74% female, mean age 49years) were 
studied. Patients receiving IL6 inhibitor (81.0%), abatacept (43.8%) or rituximab 
(33.8%) had a significantly lower antibody response rate compared to controls 
(98.4%), further pronounced if combined with csDMARD (p<0.001) (Figure 1). In 
the adjusted logistic regression analysis, higher age, rituximab, abatacept, con-
comitant csDMARD but not IL6 inhibitors, concomitant prednisolone, or a vascu-
litis diagnosis, remained significant predictors of antibody response (Table 1). All 
vaccines were well tolerated. 14 (3.4%) patients reported an increased activity in 
their IRD following vaccination.
Conclusion: In this nationwide study including IRD patients receiving b/ts 
DMARDs a decreased immunogenicity of COVID-19 vaccines was observed in 
patients receiving rituximab, abatacept and to some extent IL-6 inhibitors. Con-
comitant csDMARD gave further attenuation. Patients on rituximab and abata-
cept should be prioritized for booster doses of COVID19 vaccine.
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Table 1. Key efficacy and safety findings through Month 6 of treatment.

 Pegloticase+MTX Pegloticase+PBO

ITT population N=100 N=52
Age, yrs, mean±SD 55.6±12.7 53.0±12.1
Tophi at baseline, % 74.0% 78.8%
sUA at baseline, mg/dL, mean±SD 8.7±1.6 9.1±1.7
6-mo treatment responders (primary endpoint), % 71.0% 38.5%
Safety population N=96 N=49
≥1 Serious AE, % 8.3% 10.2%
≥1 treatment-emergent AE, % 81.3% 95.9%
Gout flare* 66.7% 69.4%
IR*, anaphylaxis* 3.1%, 1.0% 30.6%, 0%
Cardiac event* 1.0% 0%
Infection/infestation† 10.4% 16.3%
Gastrointestinal† 9.4% 16.3%
Skin† 7.3% 12.2%
Respiratory/thoracic† 5.2% 4.1%
Blood/lymphatic† 2.1% 2.0%
Renal/urinary†, hepatobiliary† 2.1%, 0% 2.0%, 2.0%
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