Supplementary Materials
Supplemental Methods
Study Design and Participants
Structured Medication Adherence Support Protocol
Objective: To ensure consistent and correct intake of the study medication (alkalinizing agent) and to promote timely attendance at all scheduled follow-up visits.
Procedures:
1. Dedicated Communication Groups: Upon enrollment, participants were assigned to dedicated, study-specific WeChat groups based on their randomized intervention arm (Alkalization Group or Control Group). These groups were managed by the research coordinator.
2. Standardized Digital Reminders:
2.1 Medication Reminders: Standardized reminder messages were posted within the respective WeChat groups 2-3 times per week to reinforce daily medication intake.
2.2 Visit Reminders: Notifications for upcoming scheduled clinic visits (Weeks 4, 8, 12) were sent 3 days and again on the day prior to the appointment. These reminders included the visit time, location, and any specific preparation instructions (e.g., bringing a first-morning urine sample).
3. Ongoing Health Education: The groups were also used to periodically share concise, evidence-based health information relevant to gout management (e.g., importance of hydration, low-purine diet principles, alcohol moderation). This reinforced the overall study lifestyle guidance and supported a context for good adherence.
4. Direct Q&A Channel: Participants were encouraged to use the group chat to ask questions regarding medication, symptoms, or study procedures. The research coordinator provided responses within 24 hours.

Standardized Dietary Coordination and Monitoring Protocol
Objective: To minimize potential confounding from inter-individual dietary variability on urinary pH and serum urate outcomes, and to promote dietary balance between the two study groups.
Procedures:
1. Baseline Standardized Education: At the enrollment visit, all participants received a one-on-one, ~20-minute lifestyle education session from a single research clinician. The session was based on Chinese gout management guidelines, focusing on the principles of a low-purine diet. Participants were also provided with a printed educational handout for reference.
2. Continuous Reinforcement: Key points from the initial dietary education were summarized and reinforced through brief messages or infographics posted in the dedicated WeChat groups (as per S1.1) every two weeks throughout the trial period.
3. Structured Monitoring at Follow-ups: During each follow-up clinic visit (Weeks 4, 8, 12), participants completed a structured interview regarding their lifestyle over the preceding month. This included questions on the frequency of high-purine food intake (e.g., organ meats, specific seafood, concentrated broths), alcohol consumption, and changes in body weight. The interview data was used to provide brief, individualized feedback and encouragement to maintain the study's dietary guidelines.
Rationale for Confounding Control: This combined strategy of standardized baseline education, continuous digital reinforcement, and structured periodic monitoring was designed to align the foundational dietary habits of participants in both groups. By aiming to balance the dietary influence on urinary pH between groups, the observed inter-group differences in outcomes (serum urate and urine pH) can be more reliably attributed to the study intervention rather than to systematic differences in diet.

Imaging Assessment Protocol and Definitions
[bookmark: _Hlk220311197]Dual energy computed tomography (DECT) of the joints affected by gout that refers to joints that have been impacted by gout, meaning those with a history of gout flares [1, 2], ultrasonography (US) of the kidneys and affected joints were collected at baseline and week 12. US examination was performed using an ALOKA 70 machine (HITACHI, Tokyo, Japan) equipped with a multi-frequency linear transducer (9-13 MHz). The first metatarsophalangeal (MTP) joints, ankles, knees, elbows, wrists, and metacarpals were scanned by sonographers who was trained for musculoskeletal US examination. According to the OMERACT ultrasound guidelines [3], the representative US images of each individual elementary lesion presented in the longitudinal and transverse scans from each joint were collected, and to observe the changes of joint tophi, the maximum diameter of tophi was recorded. For DECT, all symptomatic joints were scanned on a dual x-ray tube 128-detector-row scanner (Somatom Definition Flash, Siemens Healthineers, Forchheim, Germany), with tube A 140kVp/55mAs and tube B 80kVp/255mAs, acquisition at 128×0.6mm, reconstruction at 0.6mm. Urate volumes were automatically calculated by DECT syngo. via Gout program (Siemens Healthineers, Germany). Imaging assessors were blinded to the alkalization group.

Supplemental Figure
Supplemental Figure 1. Efficacy of alkalization treatment in people with gout and combined-type hyperuricemia. A: Percentage change in serum urate (SU) levels at weeks 4, 8, and 12, calculated as ΔSU% = [(baseline SU level - visit SU level)/baseline SU level] * 100%. B: Mean ± S.D maximum diameter of tophus by ultrasound (US) at baseline and week 12. C: Mean ± S.D volume of MSU crystal measured by dual-energy CT (DECT) at baseline and week 12 (after LN transformation). *P<0.05, ***P<0.001.
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