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Introduction
Multiple drugs that suppress acid are available to treat gastroesophageal reflux disease (GERD), each with distinct mechanisms of action. The most potent medications inhibit the gastric H+/K+-ATPase to block the ultimate common pathway for acid secretion, either by covalent binding in the case of proton pump inhibitors (PPIs) or by reversible inhibition in the case of potassium competitive acid blockers (P-CABs). PPIs dominate this class of drugs, while P-CABs like vonoprazan (VPZ) and tegoprazan (TPZ) have more recently gained approval in China. The objective of this study was to assess the effectiveness of VPZ and TPZ within the Evidence and Value: Impact on DecisionMaking (EVIDEM) framework to determine the most suitable medication for use in Chinese medical institutions. To streamline the analysis and avoid excessive complexity, we chose PPIs as the comparator for this EVIDEM evaluation.
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1. Need for intervention (Absolute Criterion)
[bookmark: _Toc22302]1.1 Disease severity
Description of the disease
· GERD is a medical condition that develops when the reflux of stomach contents causes troublesome symptoms and/or complications[1].
· GERD can manifest in three different phenotypic presentations. The most common presentation is non-erosive reflux disease (NERD), followed by erosive esophagitis (EE), and Barrett's esophagus (BE)[1].
· In general, signs and symptoms attributed to GERD are classified as oesophageal or extra-oesophageal. Heartburn is considered the characteristic symptom of GERD[1].
· The most severe potential consequence of GERD is esophageal adenocarcinoma (EAC). Patients with severe reflux symptoms (>3 times weekly for >5 years) have a 16-fold increased risk of EAC[2].
Diagnosis
· GERD is usually diagnosed based on either the response of suspected reflux-related symptoms to empiric acid-suppressive therapy or the objective findings of diagnostic tests[3-5].
· The presence of esophagitis on endoscopy as measured by the Los Angeles (LA) Classification (Grade A to Grade D with increasing severity) is sufficient to confirm GERD[3-5].
· For those with minimal changes, narrow-band imaging, oesophageal biopsy, pH testing (wireless or intranasal) or mucosal integrity testing may be helpful[3-5].
· The Reflux Disease Questionnaire (RDQ) and the GERD Questionnaire (GerdQ) serve as valuable research instruments for evaluating GERD[3-5].
Mortality
· The risks of all-cause mortality (HR = 1.00, 95% CI: 0.94–1.07) and cancer-specific mortality (HR = 0.99, 95% CI: 0.89–1.10) did not increase with GERD[6].
· People with BE and GRED have higher mortality rates than the general population, hazard ratios for all causes of death were 1.37(1.12–1.66) for the BE, 1.16(1.02–1.32) for the esophagitis, and 1.16(1.01–1.33) for the reflux cohorts[7].
· Prevalence of BE was significantly higher in men, both for endoscopically suspected (OR = 2.1, 95% CI: 1.6–2.8) and histologically confirmed BE (OR = 2.3, 95% CI: 1.7–3.2)[8].
Progression
· Most patients remained stable or showed improvement in their grade of esophagitis in 5 years[9, 10]. 
· In 5 years, 24.7% of the NERD patients, 1% of the LA grade A/B patients progressed to more severe grades[10].
· In 5 years, 5.9% of the NERD patients, 12.1% of the LA grade A/B patients and 19.7% of the LA grade C/D patients had endoscopic or confirmed BE[10].
· Annual progression rates for NERD developing EE ranged from 0% to 30%. About 1–22% of patients with mild EE developed more severe inflammation annually, while 1–13% of patients with EE developed BE annually[9].
Quality of life
· Respondents with GERD experienced eating and drinking problems (47%), sleep impairment (32%), and reduced work productivity (32%)[11].
[bookmark: _Toc89351159][bookmark: _Toc11968]1.2 Size of the affected population 
· In 2019, there were 783.95 million cases of GERD globally[12].
· Between 1990 and 2019, the total number of prevalent cases, incident cases, and years lived with disability increased by 77.53%, 74.79%, and 77.19%, respectively[13]. 
· The lowest age-standardized prevalence rate, age-standardized incidence rate, and age-standardized years of life lived with disability rate were found in China [4509.32(3899.11–5133.17) per 100,000 population, 1841.66(1607.09–2133.51) per 100,000 population, and 34.94(17.73–63.02) per 100,000 population, respectively][13].
· The prevalence of GERD varies with age. 14.0%(95% CI: 9.9%–18.7%) in those younger than 50 years and 17.3%(95% CI: 13.3%–21.7%) in those 50 years and older, for an odds ratio (OR) of 1.32(95% CI: 1.12–1.54)[14].
[bookmark: _Toc89351160][bookmark: _Toc29462]1.3 Unmet needs
Effectiveness
· Proton pump inhibitor-refractory GERD: 10%–54% of patients with GERD symptoms failed to respond adequately, either partially or completely, to a standard-dose PPI[15-18].
· Nocturnal acid breakthrough (NAB): NAB is defined as the presence of at least 60 continuous minutes of intragastric pH<4 during the overnight period (22:00–06:00 h) in patients taking a PPI twice-daily before meals. NAB symptoms are the most common presentation of refractory reflux symptoms. NAB was shown to occur in more than 70% of patients on the PPI therapy[5].
· [bookmark: OLE_LINK11][bookmark: OLE_LINK9]Genetic polymorphism: There is a significant inter-individual pharmacodynamic variability due to cytochrome P450 (CYP) 2C19 genetic polymorphism and the associated effects on pharmacokinetics. CYP2C19 rapid metabolizer genotype is a risk factor for PPI refractoriness in GERD patients with esophagitis. Efficacy rates of PPIs varied significantly between CYP2C19 genotypes (rapid metabolizers [RMs], 52.2%; intermediate metabolizers [IMs], 56.7%; poor metabolizers [PMs], 61.3%; p = 0.047)[19].
Safety
· Emerging research suggests that long-term PPI treatment might be associated with adverse events or complications, including kidney diseases, certain infections, osteoporosis, and gastric cancer[20].
Compliance
· [bookmark: OLE_LINK2]PPIs are susceptible to acid degradation, requiring the use of enteric coating, which in turn results in delayed absorption and a slower onset of action[5].
· PPIs take 3–5 days to achieve a full, steady-state antisecretory effect[5].
· PPIs need to be taken half an hour to an hour before meals for better results[5].
[bookmark: _Toc74639555][bookmark: _Toc89077994][bookmark: _Toc67932803][bookmark: _Toc70603505][bookmark: _Toc71277349][bookmark: _Toc71017187][bookmark: _Toc73005633][bookmark: _Toc67901277][bookmark: _Toc69722922][bookmark: _Toc70617563][bookmark: _Toc70602393][bookmark: _Toc70616600][bookmark: _Toc70602462][bookmark: _Toc69904451][bookmark: _Toc67659783][bookmark: _Toc69119163][bookmark: _Toc71287222][bookmark: _Toc70603449][bookmark: _Toc66708325][bookmark: _Toc69722904][bookmark: _Toc70602842][bookmark: _Toc89077668][bookmark: _Toc68075586][bookmark: _Toc89077560][bookmark: _Toc69722940][bookmark: _Toc89078201][bookmark: _Toc70619650][bookmark: _Toc70684850][bookmark: _Toc74645717][bookmark: _Toc68787770][bookmark: _Toc70602414][bookmark: _Toc66979308][bookmark: _Toc71198057][bookmark: _Toc69131887][bookmark: _Toc68075377][bookmark: _Toc68012273][bookmark: _Toc70602685][bookmark: _Toc69133754][bookmark: _Toc69920748][bookmark: _Toc72253324][bookmark: _Toc71276351][bookmark: _Toc68795073][bookmark: _Toc67660685][bookmark: _Toc73541265][bookmark: _Toc73539158][bookmark: _Toc68613918][bookmark: _Toc69722648][bookmark: _Toc70602495][bookmark: _Toc71287281][bookmark: _Toc73602795][bookmark: _Toc69722968][bookmark: _Toc70602435][bookmark: _Toc89078111][bookmark: _Toc69114408][bookmark: _Toc67929349][bookmark: _Toc69722881][bookmark: _Toc66708324][bookmark: _Toc69132043][bookmark: _Toc68795017][bookmark: _Toc89077699][bookmark: _Toc69124703][bookmark: _Toc69918160][bookmark: _Toc66976346][bookmark: _Toc70619573][bookmark: _Toc89078056][bookmark: _Toc68707607][bookmark: _Toc70602717][bookmark: _Toc71277299][bookmark: _Toc68791678][bookmark: _Toc89078403][bookmark: _Toc89077934][bookmark: _Toc89351162][bookmark: _Toc68787834][bookmark: _Toc70603566][bookmark: _Toc68781196][bookmark: _Toc71021286][bookmark: _Toc74314108][bookmark: _Toc89077959][bookmark: _Toc89076814][bookmark: _Toc69131996][bookmark: _Toc15381]2. Comparative outcomes of intervention (Relative Criterion)
[bookmark: _Toc30724]2.1 Comparative effectiveness
Reflux esophagitis healing rate

Supplementary Table 1 Reflux esophagitis healing rate of vonoprazan and tegoprazan
	Author(s), year
	Country
	Study design
	Subjects
	Treatment (sample size)
	Treatment duration
	Healing rates (%)

	[bookmark: OLE_LINK3]Ashida et al., 2015[21]
	Japan
	RCT
	EE patients
	LPZ 30 mg, QD(140)
VPZ 5 mg, QD(148)
VPZ 10 mg, QD(145)
VPZ 20 mg, QD(154)
VPZ 40 mg, QD(146)
	8 weeks
	Week 2: VPZ 5, 10, 20, 40 mg/86.0%, 93.2%, 93.8%, 94.8% vs. LPZ 88.6% 
Week 4: VPZ 5, 10, 20, 40 mg/92.3%, 92.5%, 94.4%, 97.0% vs. LPZ 93.2%
Week 8: VPZ 5, 10, 20, 40 mg/96.5%, 95.5%, 96.5%, 97.0% vs. LPZ 95.5%

	Ashida et al., 2015[22]
	Japan
	RCT
	EE patients
	VPZ 20 mg, QD(207)
LPZ 30 mg, QD(198)
	8 weeks
	Week 2: VPZ 90.7% vs. LPZ 81.9%
Week 4: VPZ 96.6% vs. LPZ 92.5%
Week 8: VPZ 99.0% vs. LPZ 95.5%

	Xiao et al., 2019[23]
	China, South Korea, Malaysia
	RCT
	EE patients
	VPZ 20 mg, QD(230)
LPZ 30 mg, QD(224)
	8 weeks
	Week 2: VPZ 75.0% vs. LPZ 67.8%
Week 4: VPZ 85.3% vs. LPZ 83.5%
Week 8: VPZ 92.4% vs. LPZ 91.3%

	Lee et al., 2019[24]
	South Korea
	RCT
	EE patients
	TPZ 50 mg, QD(92)
TPZ 100 mg, QD(91)
EPZ 40 mg, QD(22)
	8 weeks
	Week 4: TPZ 50, 100 mg/91.3%, 93.4% vs. EPZ 94.3%
Week 8: TPZ 50, 100 mg/98.9%, 98.9% vs. EPZ 98.9%


[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Notes: EE, erosive oesophagitis; RCT, randomized controlled trial; VPZ, vonoprazan; LPZ, lansoprazole; TPZ, tegoprazan; EPZ, esomeprazole.
[bookmark: OLE_LINK4]pH≥4 holding time ratios
[bookmark: OLE_LINK7]Supplementary Table 2 pH≥4 holding time ratios of vonoprazan and tegoprazan
	Author(s), year
	Country
	Study design
	Subjects
	Treatment
	Outcomes

	Takeuchi et al., 2020[25]
	Japan
	Multicenter, randomized, open-label, two-period, crossover study
	Healthy adults
	Cohort A: RPZ 20 mg/day (RPZ 20) vs. VPZ 20 mg/day (VPZ 20)
Cohort B: VPZ 20 vs. RPZ 40 
Cohort C: VPZ 10 vs. RPZ 20
Each cohort consists of 10 people
Period 1 for 7 days, wash out at least 7 days, and period 2 for 7 days.
	24 h pH≥4 HTRs:
VPZ 10, 69.9%; VPZ 20, 88.4%–95%
RPZ 20, 53.8%–69.5%; RPZ 40, 74.5%
Nocturnal pH≥4 HTRs:
VPZ 10, 54.0%; VPZ 20, 70.7%–91.5%
RPZ 20, 57.1%–59.8%; RPZ 40, 73.2%

	Sakurai et al., 2015[26]
	Japan
	Randomized, open-label, two-period, crossover study
	Healthy adults
	Cohort A: VPZ 20 mg/day (VPZ 20) vs. EPZ 20 mg/day (EPZ 20) 
Cohort B: VPZ 20 vs. RPZ 20 mg/day (RPZ 20) 
Each cohort consists of 10 people
Period 1 for 7 days, wash out at least 7 days, and period 2 for 7 days.
Drugs were administered at time 0 (as a rule, 9:00 AM).
	0–24 h pH≥4 HTRs:
VPZ 20 vs. EPZ 20 = 85.8% vs. 61.2%
VPZ 20 vs. RPZ 20 = 93.8% vs. 65.1%
12–24 h pH≥4 HTRs:
VPZ 20 vs. EPZ 20 = 75.2% vs. 44.8%
VPZ 20 vs. RPZ 20 = 88.8% vs. 54.1%

	Laine et al., 2022[27]
	USA
	Randomized, open-label, two-period, crossover study
	Healthy adults
	VPZ 20 mg (VPZ20, 40 people) and LPZ 30 mg (LPZ30, 41 people) were administered orally once daily for a 7-day period, separated by a washout interval of ≥7 days.
	24 h pH≥4 HTRs:
VPZ 20 vs. LPZ 30 = 87.8% vs. 42.3%

	Yang et al., 2022[28]
	Korea
	Randomized, open-label, single-dose, 3-treatment, 3-period, 6-sequence crossover design
	Healthy adults
	TPZ 50 mg (TPZ50), VPZ 20 mg (VPZ20), and EPZ 40 (EPZ40) were administered orally once daily for a 7-day period, separated by a washout interval of ≥7 days. Each group consists of 10 people.
	Nocturnal pH≥4 HTRs:
TPZ 50 vs. VPZ 20 vs. EPZ 40 = 66.0% vs. 60.5% vs. 36.1%

	Han et al., 2022[29]
	Korea
	Randomized, open-label, single-dose, balanced incomplete block crossover study
	Healthy adults
	The 24 subjects were assigned to receive DPZ 60 mg (DPZ60) or TPZ 50, 100, or 200 mg (TPZ50, 100, 200) orally during each of two administration periods, separated by a washout interval of 7 to 10 days.
	0–24 h pH≥4 HTRs:
TPZ 50, 100, 200 = 58.55%, 70.07%, 81.73%
DPZ 60 = 60.55%
Nocturnal pH≥4 HTRs:
TPZ 50, 100, 200 = 65.11%, 65.61%, 78.15%
DPZ 60 = 37.78%


[bookmark: _Toc13476]Notes: VPZ, vonoprazan; RPZ, rabeprazole; LPZ, lansoprazole; TPZ, tegoprazan; EPZ, esomeprazole; DPZ, dexlansoprazole; pH≥4 HTR, pH≥4 holding time ratio.

2.2 Comparative safety
VPZ vs. PPIs
· A large number of systematic reviews have reported safety outcomes for VPZ vs. PPIs[30-32].
· The pooled incidences of any AEs, drug-related AEs, serious AEs, and AEs leading to drug discontinuation were 20%, 7%, 1%, and 1%, respectively. 
· The incidences of any AEs (OR = 0.96, p = 0.66), drug-related AEs (OR = 1.10, p = 0.44), serious AEs (OR = 1.14, p = 0.36), and AEs leading to drug discontinuation (OR = 1.09, p = 0.55) were not significantly different between patients taking VPZ and PPIs.
· Diarrhea or loose stool analysis showed that there was a statistically significant difference between VPZ and PPI treatment (95% CI = 0.661–0.966, p = 0.021).
· The VPZ therapy was effective as both initial and maintenance treatment across three patient groups: reflux esophagitis (RE), NERD, and PPI-resistant GERD. Notably, in the PPI-resistant GERD group, VPZ therapy significantly alleviated heartburn symptoms and enhanced patient satisfaction[33].
[bookmark: OLE_LINK10]TPZ vs. PPIs
· A total of four clinical studies reported the adverse event rate of TPZ vs. PPIs[24, 34-36].
· The pooled incidences of any AEs, drug-related AEs, and serious AEs were 23.6%, 10.8%, and 1.5%, respectively.
· The incidences of any AEs (OR = 0.79, p = 0.22), drug-related AEs (OR = 0.82, p = 0.47), and serious AEs (OR = 2.25, p = 0.30), were not significantly different between patients taking TPZ and PPIs.
· Drug-related AEs were less frequent in the TPZ 25 mg group (12.7%, 22/173 patients) than in the lansoprazole 15 mg group (21.3%, 37/174 patients) (p = 0.0341)[36].
· Once daily administration of TPZ 50 or 100 mg showed non-inferior efficacy in healing EE and tolerability to that of esomeprazole 40 mg[24].
[bookmark: _Toc19948]2.3 Comparative patient-perceived health
Heartburn

Supplementary Table 3 Heartburn-free ratio of vonoprazan and tegoprazan
	Author(s), year
	Country
	Study design
	Subjects
	Treatment (sample size)
	Treatment duration
	Endpoint
	Outcomes

	Tackl et al., 2022[37]
	Europe
	RCT
	GERD patients
	EPZ 40 mg, QD(86)
VPZ 20 mg, QD(85)
VPZ 40 mg, QD(85)
	4 weeks
	Percentages of heartburn-free
	EPZ 40 = 36.5%
VPZ 20 = 36.7%
VPZ 40 = 38.4%

	Oshima et al., 2019[38]
	Japan
	RCT
	GERD patients
	LPZ 30 mg, QD(16)
VPZ 20 mg, QD(16)
	2 weeks
	Complete heartburn relief
	VPZ vs. LPZ
HR: 3.58, 95% CI: 1.16–11.08

	Kinoshita et al., 2019[39]
	Japan
	RCT
	NERD patients
	Placebo, QD(232)
VPZ 10 mg, QD(244)
	4 weeks
	Proportion of days without heartburn
	Placebo = 61.4%
VPZ 10 = 73.6%

	Kim et al., 2021[40]
	Korea
	RCT
	NERD patients
	Placebo, QD(99)
TPZ 50 mg, QD(106)
TPZ 100 mg, QD(99)
	4 weeks
	Proportion of patients with complete resolution of heartburn
	Placebo = 56.7%
TPZ 50 = 67.6%
TPZ 100 = 66.5%

	Kim et al., 2023[41]
	Korea
	RCT
	GERD patients
	EPZ 40 mg, QD(21)
TPZ 50 mg, QD(19)
	2 weeks
	Percentage of nighttime heartburn-free days
	EPZ 40 = 42.8±31.3%
TPZ 50 = 52.4±28.7%


[bookmark: OLE_LINK8]Notes: GERD, gastroesophageal reflux disease; NERD, non-erosive reflux disease; RCT, randomized controlled trial; VPZ, vonoprazan; LPZ, lansoprazole; TPZ, tegoprazan; EPZ, esomeprazole.

[bookmark: _Toc29516]3. Type of benefit of intervention (Absolute Criterion)
[bookmark: _Toc21363]3.1 Type of preventive benefit
· [bookmark: OLE_LINK14]NERD patients and those with cured EE can benefit from the prophylactic use of VPZ and TPZ. Prophylactic use of VPZ and TPZ can be accomplished in two ways: long-term maintenance therapy and on-demand therapy[41].
· [bookmark: OLE_LINK15]VPZ: Data for the maintenance therapy with VPZ have been available for up to 52 weeks[42]. The maintenance therapy with VPZ on a daily basis is effective for RE and those who are resistant to the standard dose of PPIs[43]. The preventive benefit of patients is mainly manifested in the reduction of GERD recurrence rate. The following factors may also affect the recurrence rate: patients who were: aged < 65 years; of either gender; nonsmokers; had any LA classification grade; CYP2C19 extensive metabolizers; or Helicobacter pylori-negative. Because the acid clearance capability of individuals with mild RE is nearly comparable to that of healthy subjects, effectively managing symptoms that negatively impact their quality of life becomes paramount in the treatment of mild RE. The optimal treatment for mild RE is on-demand therapy. When using the on-demand therapy with a 20 mg dose of VPZ, remission was successfully sustained in 86% of all patients with mild RE[44]. VPZ 10 mg was clinically effective for the maintenance of healed RE refractory to PPIs for 48 weeks[45].
· TPZ: Patients who had confirmed healing of EE through endoscopy received a once-daily dose of 25 mg of TPZ for a duration of up to 24 weeks. After 24 weeks, the endoscopic remission rate for TPZ was found to be 90.6%[36].
[bookmark: _Toc5719]3.2 Type of therapeutic benefit
· The success rate of treating GERD largely depends on the ability to sustain an intragastric pH level of 4 or higher. Previous trials (Supplementary Table 2) have demonstrated that pH≥4 HTRs of VPZ and TPZ were significantly higher than that of PPIs daily. VPZ and TPZ produced more rapid, potent, and well sustained nighttime acid suppression than PPIs. Compared with PPI, VPZ and TPZ inhibited acid production irrespective of CYP2C19 genotype[28, 46]. VPZ was effective for most patients with PPI-resistant RE[47].
· [bookmark: OLE_LINK16]The therapeutic target for EE is to relieve symptoms, heal and maintain remission of EE, prevent complications, and improve health-related quality of life. Initial treatment and maintenance phases should be applied in the treatment for EE[48]. Currently, P-CABs have shown good therapeutic effects in both phases of EE treatment. The therapeutic effect is mainly shown in improvement of reflux esophagitis healing rate, GerdQ/Frequency Scale for the Symptoms of GERD (FSSG)/Global Overall Symptom (GOS) scores, heartburn symptoms, etc.
[bookmark: _Toc26382]4. Economic consequences of intervention (Relative Criterion)
[bookmark: _Toc7797]4.1 Comparative cost consequences—costs of intervention
· In 2022, China's per capita disposable income reached ¥36,883.
· [bookmark: OLE_LINK17]VPZ fumarate tablets, 20 mg per tablet, 7 tablets per box, costs ¥69.3 per box in China. The treatment phase takes 8 weeks, 20 mg per day, and costs ¥558.88. The maintenance phase takes 10 mg per day, costs ¥4.945 per day.
· [bookmark: OLE_LINK18][bookmark: OLE_LINK19]TPZ tablets, 50 mg per tablet, 7 tablets per box, costs ¥78.26 per box in China. The treatment phase takes 8 weeks, 50 mg per day, and costs ¥626.08. The maintenance phase takes 250 mg per day, and costs ¥5.59 per day.
[bookmark: _Toc23182]4.2 Comparative cost consequences—other medical costs
· A study has been conducted to evaluate the cost-effectiveness of VPZ in comparison to PPIs for the treatment of GERD patients in China.
· Other medical costs associated with EE treatment are listed in Supplementary Table 4.
· Treatment with VPZ resulted in 4.35 quality adjusted life years (QALYs) at a total cost of USD 1,354 over 5 years. Compared with the PPI group, treating EE with VPZ was associated with 0.02 QALYs gained and a cost saving of USD 943. Thus, VPZ should be considered as the dominant treatment option. The model results were deemed robust in sensitivity analyses[49].

Supplementary Table 4 Other medical costs associated with EE
	Medical cost
	Items
	Cost (USD)
	Notes

	Outpatient visit
	Visit during the healing phase
	15
	Twice a month

	
	Visit during the maintenance phase
	7
	Once a month

	Endoscopy
	For diagnosis
	84
	Once

	24-hour pH monitoring
	For patients who were unhealed after 8-week treatment
	116
	Once



[bookmark: _Toc8838]4.3 Comparative cost consequences—non-medical costs
· Neither VPZ nor TPZ retrieved evidence.
[bookmark: _Toc11334]5. Knowledge about intervention (Absolute Criterion)
[bookmark: _Toc9918]5.1 Quality of evidence
· [bookmark: OLE_LINK13]All clinical trials included in this study were randomized trials, which were conducted in accordance with the Good Clinical Practices (GCP) guidelines of the International Council for Harmonization of Technical Requirements for Pharmaceuticals for Human Use (ICH), the principles of the Declaration of Helsinki and the local laws of the countries involved.
· It should be noted that there is still a lack of direct comparisons between VPZ and TPZ. The control groups in clinical trials were placebo or PPIs. This can only provide evidence for an indirect comparison. For this reason, all systematic reviews and meta-analyses can only provide results for comparisons with PPIs.
· Given the practical needs of decision-making, we used only the pharmacoeconomic studies conducted in China. A Markov model was developed to predict the effectiveness and cost of VPZ versus other PPIs for treating GERD in China. This model is well studied for modelling the progression of chronic diseases and has been widely used in economic evaluations of GERD treatment. The model included an acute treatment phase and a maintenance phase, reflecting the general treatment pattern of all GERD patients as well as GERD patients with moderate to severe disease[49].
· [bookmark: OLE_LINK12][bookmark: OLE_LINK1]Evidence for absolute indicators includes systematic reviews and meta-analyses, evidence-based clinical practice guidelines, expert consensus, epidemiological studies, etc. All evidence is reviewed by clinical experts.
[bookmark: _Toc31259]5.2 Expert consensus/clinical practice guidelines
· [bookmark: OLE_LINK22][bookmark: OLE_LINK20]Chinese consensus on multidisciplinary diagnosis and treatment of GERD 2022, recommendations for drug therapy are as follows: PPIs and P-CABs are the first-line treatment for GERD, relieving symptoms and complications in most people with GERD[50, 51].
· [bookmark: OLE_LINK23][bookmark: OLE_LINK24]Evidence-based clinical practice guidelines for GERD 2021 in Japan, recommendations for drug therapy are as follows: (1) PPIs and P-CABs both achieve esophageal mucosal healing in the initial treatment of mild RE. Both medications are recommended as a first-line treatment for patients with mild RE (Strong recommendation, Evidence level B, 100% agreed). (2) VPZ at 20 mg once daily for 4 weeks is proposed as the initial treatment of patients with severe RE (Weak recommendation, Evidence level C, 100% agreed). (3) P-CABs are proposed for the long-term maintenance of mild RE (Weak recommendation, Evidence level C, 86% agreed)[4].
· 2020 Seoul Consensus on the Diagnosis and Management of Gastroesophageal Reflux Disease, recommendations for drug therapy are as follows: The efficacy of P-CABs is comparable to PPIs, hence they are recommended as an initial treatment of GERD. Level of evidence: moderate. Strength of recommendation: strong[52].
· [bookmark: OLE_LINK21]European Society of Neurogastroenterology and Motility (ESNM)/American Neurogastroenterology and Motility Society (ANMS) consensus paper: Diagnosis and management of refractory GERD 2020, recommendations for drug therapy are as follows: P-CABs taken once-daily control intragastric pH more effectively and rapidly than any standard-dose PPIs taken once daily and have potential value in refractory GERD[5].
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#3 #1 AND #2

	Comparative outcomes of intervention
	#1 'gastroesophageal reflux'/exp OR 'gastroesophageal reflux' OR (gastroesophageal AND reflux)
#2 ('vonoprazan'/exp OR vonoprazan) AND ([cochrane review]/lim OR [controlled clinical trial]/lim OR [systematic review]/lim OR [randomized controlled trial]/lim OR [meta analysis]/lim)
#3 ('tegoprazan'/exp OR tegoprazan) AND ([cochrane review]/lim OR [controlled clinical trial]/lim OR [systematic review]/lim OR [randomized controlled trial]/lim OR [meta analysis]/lim)
#4 #1 AND #2
#5 #1 AND #3
#6 #4 OR #5

	Type of benefit of intervention
	#1 'gastroesophageal reflux'/exp OR 'gastroesophageal reflux' OR (gastroesophageal AND reflux)
#2 'vonoprazan'/exp OR vonoprazan
#3 'tegoprazan'/exp OR tegoprazan
#4 'patient reported outcome measures'/exp OR 'patient reported outcome measures' OR 'patient reported outcomes'/exp OR 'patient reported outcomes' OR 'outcome, patient reported' OR 'outcomes, patient reported' OR 'reported outcome, patient' OR 'reported outcomes, patient' OR 'patient reported outcome'/exp OR 'patient reported outcome' OR 'pro' OR 'patient reported outcome*':ab,ti
#5 #1 AND #2 AND #4
#6 #1 AND #3 AND #4
#7 #5 OR #6

	Economic consequences of intervention
	#1 'economics'/exp OR 'consumer price index'/exp OR 'consumer price index' OR 'consumer price indices' OR 'index, consumer price' OR 'indices, consumer price' OR 'consumption'/exp OR 'consumption' OR 'cost of living'/exp OR 'cost of living' OR 'living cost' OR 'living costs' OR 'easterlin hypothesis'/exp OR 'easterlin hypothesis' OR 'hypothesis, easterlin' OR 'economic condition*' OR 'condition*, economic' OR 'economic policies' OR 'policies, economic' OR 'policy, economic' OR 'economic policy'/exp OR 'economic policy' OR 'factor*, economic' OR 'economic factor*' OR 'home economics'/exp OR 'home economics' OR 'economics, home' OR 'household consumption*' OR 'consumption, household' OR 'macroeconomic factors'/exp OR 'macroeconomic factors' OR 'factor*, macroeconomic' OR 'microeconomic factors'/exp OR 'microeconomic factors' OR 'factor*, microeconomic' OR 'production'/exp OR 'production' OR 'remittance*' OR 'utility theor*' OR 'theor*, utility' OR 'capital'/exp OR 'capital' OR 'cost'/exp OR 'cost' OR 'costs' OR 'econom*':ab,ti
#2 'vonoprazan'/exp OR vonoprazan
#3 'tegoprazan'/exp OR tegoprazan
#4 #1 AND #2
#5 #1 AND #3
#6 #4 OR #5

	Knowledge about intervention
	#1 'practice guideline'/exp OR 'clinical practice guideline*' OR 'guideline*' OR 'recommendations'/exp OR 'recommendations' OR 'clinical practice':ab,ti
#2 'consensus'/exp OR 'consensus development'/exp OR 'consensus development' OR 'development, consensus' OR 'expert consensus':ab,ti
#3 #1 OR #2
#4 'gastroesophageal reflux'/exp OR 'gastroesophageal reflux' OR (gastroesophageal AND reflux)
#5 #3 AND #4
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	Domains
	China Biology Medicine disc

	Need for intervention
	#1 ("gastroesophageal reflux"[All Fields] OR "Gastric Acid Reflux"[All Fields] OR "Gastric Acid Reflux Disease"[All Fields] OR "Gastro-Esophageal Reflux Disease"[All Fields] OR "Gastro Esophageal Reflux Disease"[All Fields] OR "Gastro-Esophageal Reflux Diseases"[All Fields] OR "Gastro-oesophageal Reflux"[All Fields] OR "Gastro oesophageal Reflux"[All Fields] OR "Gastroesophageal Reflux Disease"[All Fields] OR "GERD"[All Fields] OR "Esophageal Reflux"[All Fields] OR "Gastro-Esophageal Reflux"[All Fields] OR "Gastro Esophageal Reflux"[All Fields]
#2 ("Epidemiology"[All Fields] OR "Social Epidemiology"[All Fields] OR "Social Epidemiologies"[All Fields] OR "surveillance"[All Fields] OR ("morbidity"[All Fields] OR "Morbidities"[All Fields] OR ("prevalence"[All Fields] OR "Prevalences"[All Fields] OR "Period Prevalence"[All Fields] OR "Period Prevalences"[All Fields] OR "Point Prevalence"[All Fields] OR "Point Prevalences"[All Fields] OR ("incidence"[All Fields] OR "Incidences"[All Fields] OR "Scondary Attack Rate"[All Fields] OR "Scondary Attack Rates"[All Fields] OR "Incidence Proportion"[All Fields] OR "Incidence Proportions"[All Fields] OR "Attack Rate"[All Fields] OR "Attack Rates"[All Fields] OR "Cumulative Incidence"[All Fields] OR "Cumulative Incidences"[All Fields] OR "Incidence Rate"[All Fields] OR "Incidence Rates"[All Fields] OR "Person-time Rate"[All Fields] OR "Person time Rate"[All Fields] OR "Person-time Rates"[All Fields] OR ("mortality"[All Fields] OR "Mortality Determinant"[All Fields] OR "Differential Mortality"[All Fields] OR "Differential Mortalities"[All Fields] OR "Age Specific Death Rate"[All Fields] OR "Age-Specific Death Rate"[All Fields] OR "Age-Specific Death Rates"[All Fields] OR "Mortalities"[All Fields] OR "Case Fatality Rate"[All Fields] OR "Case Fatality Rates"[All Fields] OR "CFR Case Fatality Rate"[All Fields] OR "Crude Death Rate"[All Fields] OR "Crude Death Rates"[All Fields] OR "Crude Mortality Rate"[All Fields] OR "Crude Mortality Rates"[All Fields] OR "Death Rate"[All Fields] OR "Death Rates"[All Fields] OR "Mortality Rate"[All Fields] OR "Mortality Rates"[All Fields] OR "Excess Mortality"[All Fields] OR "Excess Mortalities"[All Fields] OR "Mortality Decline"[All Fields] OR "Mortality Declines"[All Fields] OR "Mortality Determinants"[All Fields]
#3 #1 AND #2

	Comparative outcomes of intervention
	#1 ("gastroesophageal reflux"[All Fields] OR "Gastric Acid Reflux"[All Fields] OR "Gastric Acid Reflux Disease"[All Fields] OR "Gastro-Esophageal Reflux Disease"[All Fields] OR "Gastro Esophageal Reflux Disease"[All Fields] OR "Gastro-Esophageal Reflux Diseases"[All Fields] OR "Gastro-oesophageal Reflux"[All Fields] OR "Gastro oesophageal Reflux"[All Fields] OR "Gastroesophageal Reflux Disease"[All Fields] OR "GERD"[All Fields] OR "Esophageal Reflux"[All Fields] OR "Gastro-Esophageal Reflux"[All Fields] OR "Gastro Esophageal Reflux"[All Fields]
#2 "vonoprazan"[All Fields] AND (clinicaltrial[Filter] OR meta-analysis[Filter] OR randomizedcontrolledtrial[Filter] OR systematicreview[Filter])
#3 "tegoprazan"[All Fields] AND (clinicaltrial[Filter] OR meta-analysis[Filter] OR randomizedcontrolledtrial[Filter] OR systematicreview[Filter])
#4 #1 AND #2
#5 #1 AND #3
#6 #4 OR #5

	Type of benefit of intervention
	#1 ("gastroesophageal reflux"[All Fields] OR "Gastric Acid Reflux"[All Fields] OR "Gastric Acid Reflux Disease"[All Fields] OR "Gastro-Esophageal Reflux Disease"[All Fields] OR "Gastro Esophageal Reflux Disease"[All Fields] OR "Gastro-Esophageal Reflux Diseases"[All Fields] OR "Gastro-oesophageal Reflux"[All Fields] OR "Gastro oesophageal Reflux"[All Fields] OR "Gastroesophageal Reflux Disease"[All Fields] OR "GERD"[All Fields] OR "Esophageal Reflux"[All Fields] OR "Gastro-Esophageal Reflux"[All Fields] OR "Gastro Esophageal Reflux"[All Fields]
#2 "vonoprazan"[All Fields]
#3 "tegoprazan"[All Fields]
#4 ("Patient Reported Outcome Measures"[All Fields] OR "Patient Reported Outcome Measure"[All Fields] OR "Patient Reported Outcomes"[All Fields] OR "Patient Reported Outcome"[All Fields] OR "Patient-Reported Outcome"[All Fields] OR "Patient-Reported Outcomes"[All Fields]
#5 #1 AND #2 AND #4
#6 #1 AND #3 AND #4
#7 #5 OR #6

	Economic consequences of intervention
	#1 ("Economics"[All Fields] OR "Consumption"[All Fields] OR "Cost of Living"[All Fields] OR "Living Cost"[All Fields] OR "Living Costs"[All Fields] OR "Easterlin Hypothesis"[All Fields] OR "Economic Conditions"[All Fields] OR "Economic Condition"[All Fields] OR "Economic Policies"[All Fields] OR "Economic Policy"[All Fields] OR "Home Economics"[All Fields] OR "Household Consumption"[All Fields] OR "Household Consumptions"[All Fields] OR "Macroeconomic Factors"[All Fields] OR "Macroeconomic Factor"[All Fields] OR "Microeconomic Factors"[All Fields] OR "Microeconomic Factor"[All Fields] OR "Production"[All Fields] OR "Remittances"[All Fields] OR "Remittance"[All Fields] OR "Utility Theory"[All Fields] OR "Utility Theories"[All Fields] OR "Capital"[All Fields] OR "Consumer Price Index"[All Fields] OR "Consumer Price Indices"[All Fields]
#2 "vonoprazan"[All Fields]
#3 "tegoprazan"[All Fields]
#4 #1 AND #2
#5 #1 AND #3
#6 #4 OR #5

	Knowledge about intervention
	#1 ("Clinical Practice Guideline"[All Fields] OR "Practice Guideline"[All Fields] OR "Clinical Guidelines"[All Fields] 
#2 ("Consensus"[All Fields] OR "Consensus Development"[All Fields]
#3 #1 OR #2
#4  ("gastroesophageal reflux"[All Fields] OR "Gastric Acid Reflux"[All Fields] OR "Gastric Acid Reflux Disease"[All Fields] OR "Gastro-Esophageal Reflux Disease"[All Fields] OR "Gastro Esophageal Reflux Disease"[All Fields] OR "Gastro-Esophageal Reflux Diseases"[All Fields] OR "Gastro-oesophageal Reflux"[All Fields] OR "Gastro oesophageal Reflux"[All Fields] OR "Gastroesophageal Reflux Disease"[All Fields] OR "GERD"[All Fields] OR "Esophageal Reflux"[All Fields] OR "Gastro-Esophageal Reflux"[All Fields] OR "Gastro Esophageal Reflux"[All Fields]
#5 #3 AND #4
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