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Background
Systematic and transparent evaluation of medicines remains a global challenge. In China, structured frameworks for clinical value assessment are underutilized despite improved access to negotiated medicines. Once-weekly glucagon-like peptide-1 receptor agonists (GLP-1 RAs) were selected as a representative case for their reimbursement status and clinical and economic relevance. This study applied a quantitative mini-health (mini-HTA) technology assessment to support rational drug selection.1
Methods
A structured, three-stage methodology was employed to evaluate four once-weekly GLP-1 RAs. First, a weighted scoring system was established for five dimensions—pharmaceutical properties, effectiveness, safety, economy, and other considerations—based on expert consensus using the Quantitative Record Form for Drug Evaluation and Selection in Medical Institutions. Second, evidence for each dimension was systematically collected using a PICO-based search strategy across guideline databases, literature sources, and official documents. Third, each drug was quantitatively scored in each dimension according to predefined criteria and expert-assigned weights; the total scores were used to classify drugs into recommendation levels (“strongly recommended,” “weakly recommended,” or “not recommended”) to guide evidence-based selection in medical institutions.
Results
Semaglutide (77.8) and dulaglutide (76.3) achieved the highest totals, driven by superior HbA1c reduction and proven cardiovascular benefit, and were strongly recommended. Exenatide microspheres scored 70.2, mainly owing to favourable acquisition cost, and was also strongly recommended. PEG loxenatide scored 62.9, limited by narrower reimbursement coverage and lower international uptake, and received a weak recommendation. Safety profiles were comparable across agents.
Conclusion
The study demonstrates that a structured, expert-informed mini-HTA framework can be feasibly applied for quantitative evaluation and selection of once-weekly GLP-1 RAs in Chinese medical institutions. Key differentiators among agents were efficacy (notably cardiovascular benefit) and economic/policy factors, while safety differences were minimal. This replicable approach improves transparency, consistency, and evidence-based decision-making in clinical pharmacy and institutional formulary management.
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1 INTRODUCTION
The global healthcare landscape continues to grapple with persistent challenges in the evaluation and selection of medicines. Delivering the appropriate medicine to the right patient requires assessing factors influencing individual drug responses. In this context, the Chinese government has undertaken significant efforts to improve the accessibility and affordability of negotiated medicines (innovative drugs that have been added to the National Reimbursement Drug List in China through formal price negotiations with the National Healthcare Security Administration, thereby improving their affordability and accessibility). A notable initiative is the issuance of the Circular on Further Regulating the Use of Negotiated Drugs by the National Health Security Administration and the National Health Commission. This directive urges medical institutions to stock and promptly utilize negotiated drugs to improve accessibility. Concurrently, the Department of Pharmaceutical Administration issued the Circular of the General Office of the National Health Commission on Standardizing the Work of Comprehensive Clinical Evaluation of Medicines, which underscores the importance of rigorous clinical evaluations. These efforts align with elevated public expectations for healthcare quality and global initiatives such as the World Health Organization Model List of Essential Medicines. For over 4 decades, the World Health Organization Model List of Essential Medicines has served as a critical guide for country-level medicine selection and financing, supporting universal health coverage and access to essential medicines worldwide. Health technology assessment (HTA) has become an increasingly prominent tool for healthcare agencies globally, informing decision-making regarding the adoption of new health technologies, including drug selection. Among the various HTA approaches, the mini-HTA has emerged as a particularly effective hospital-based tool. This method enables rapid assessment across four critical dimensions: technology, patient, organization, and economy. By addressing these dimensions, mini-HTA supports both political and clinical decision-making at all levels of the healthcare system.
In China, the growing focus on drug selection and evaluation in certain provinces and cities has underscored the urgent need for medical institutions to develop comprehensive and quantifiable drug selection and evaluation systems. In April 2023, a revised guideline titled A Quick Guideline for Drug Evaluation and Selection in Chinese Medical Institutions (Second Edition) was introduced as a hospital-based mini-HTA tool. This guideline incorporates the Quantitative Record Form for Drug Evaluation and Selection in Medical Institutions (Figure 1), which aligns closely with national policy mandates (Martelli et al., 2016). The quantitative record form defines five distinct dimensions for pharmaceutical assessment: pharmaceutical properties, effectiveness, safety, economy, and other considerations. Each dimension is quantified and scored, enabling an objective evaluation and selection of drugs within medical institutions. By translating drug attributes into numerical values, the evaluation scores provide hospital decision-makers with actionable insights to guide drug selection processes (Wong-Rieger et al., 2025). While this structured approach significantly influences resource allocation decisions, its application in clinical settings remains a topic of ongoing debate. The use of a digital selection and rating table facilitates a detailed evaluation of negotiated medicines across multiple dimensions and levels of evidence. This approach not only enhances the supply assurance of negotiated medicines but also promotes their reintegration into clinical practice. Such advancements are particularly critical given the high prevalence of diabetes in China.
[image: Diagram titled "A Mini-HTA of Drug Evaluation and Selection in Medical Institutions" divides evaluation into five categories: Pharmaceutical properties (28 points), Effectiveness (27 points), Safety (25 points), Economy (10 points), and Other considerations (10 points). Each category includes specific criteria with assigned points. Arrows connect categories, indicating interrelationships.]FIGURE 1 | The overall drug evaluation system.China currently has the highest number of individuals with diabetes globally (Zhoa et al., 2023). Glucagon-like peptide-1 receptor agonists (GLP-1 RAs) play a pivotal role in diabetes management by stimulating the production of glucagon-like peptide-1. This peptide binds to specific receptors on pancreatic β-cells, promoting insulin secretion and thereby reducing blood glucose levels. GLP-1 RAs are associated with a lower risk of hypoglycemia and offer cardiovascular benefits, leading to improved clinical outcomes (Author anonymous, 2021). Among these, once-weekly GLP-1 RAs have gained widespread recognition for their notable safety profile, efficacy, and convenience (Linong et al., 2018). Currently, four types of once-weekly GLP-1 RAs are available in the Chinese market: exenatide microspheres, dulaglutide, polyethylene glycol (PEG) loxenatide, and semaglutide. Notably, the semaglutide injection, introduced in 2022, has emerged as a promising hypoglycemic agent with established cardiovascular benefits (American Diabetes Association, 2022). We therefore selected once-weekly GLP-1 RAs as the case for evaluating the Chinese mini-HTA methodology, as they represent a clinically important, policy-relevant, and multidimensional class of medicines that can comprehensively test the framework’s applicability.
Despite these advancements, there remains a significant lack of comprehensive studies utilizing the well-structured quantitative record form to appraise the clinical value of once-weekly GLP-1 RAs. This gap in evidence limits the ability of medical institutions to make fully informed decisions regarding drug selection. This study addresses this gap by systematically evaluating the clinical value of once-weekly GLP-1 RAs using the quantitative record form. By detailing the implementation process, this study seeks to contribute to the broader goals of improving drug selection, optimizing resource allocation, and enhancing patient care in diabetes management within China. Furthermore, it aspires to offer insights and methodologies that could be adapted globally to improve drug evaluation and selection processes. The results of the study have implications for addressing global healthcare challenges. Specifically, the implementation of small healthcare assessment frameworks and quantitative record sheets may serve as effective models for other countries, particularly those experiencing similar healthcare constraints. Furthermore, the adoption of structured drug evaluation approaches can help to address issues related to the affordability and accessibility of medicines in low- and middle-income countries.
2 METHODS
This study employs a structured, three-stage methodology comprising the evaluation system, evidence collection, and comprehensive analysis and decision-making stages. The initial stage uses a well-defined evaluation system to categorize and assess the drugs under investigation. In the second stage, a rigorous evidence collection process is conducted, during which relevant literature and data are gathered and analyzed to inform the evaluation. In the final stage, evidence is interpreted, scores are assigned to the drugs, and recommendations are made regarding their inclusion in medical institutions.
2.1 Evaluation system stage
This study is based on the Quantitative Record Form for Drug Evaluation and Selection in Medical Institutions (Figure 1), outlined in A Quick Guideline for Drug Evaluation and Selection in Chinese Medical Institutions (Second Edition; hereafter referred to as the Guideline). This form is based on evidence-based research findings (Martelli et al., 2016; Mannucci et al., 2020) and integrates the Mini-HTA assessment framework with the System of Objectified Judgement Analysis method, which has been adapted to align with China’s unique national context (Marsico et al., 2020). The evaluation system is structured around five core dimensions: pharmaceutical properties, effectiveness, safety, economy, and other considerations. Each dimension is assigned a specific weight to reflect its relative importance in the overall assessment: pharmaceutical properties (28 points, Figure 2), effectiveness (27 points, Figure 3), safety (25 points, Figure 4), economy (10 points, Figure 5), and other considerations (10 points, Figure 6). The total score for the evaluation indices is 100 points, ensuring a comprehensive and balanced assessment framework.
[image: Mind map detailing pharmaceutical properties. Central node is "Pharmaceutical properties" with branches for: Pharmacy and usage, covering ingredients, packaging, dosage, administration frequency, and ease of use; Pharmacological action, showing varying levels of efficacy and mechanism clarity; Storage conditions, listing temperature and light requirements; In vivo processes, relating to pharmacokinetic parameters; Shelf life, specifying storage durations. Each branch has sub-nodes indicating specific details or requirements, like dosage form and self-administration.]FIGURE 2 | The “pharmaceutical properties” evaluation.[image: Flowchart titled "Effectiveness" categorized into three sections: 1. Indications (green) with three levels: essential clinical need, moderate clinical need, and multiple drug options.2. Guideline recommendations (yellow) with twelve items including diagnosis standards, various guideline classes with different evidence levels, expert consensus, and systematic review.3. Clinical efficacy (blue) with two scores: based on primary and secondary endpoints.]FIGURE 3 | The “effectiveness” evaluation system.[image: Safety evaluation mind map categorizing drug considerations for special populations and adverse reactions. Left side details safety for children, elderly, pregnant, breastfeeding women, and those with hepatic or renal dysfunction. Right side covers drug-related adverse reactions, including moderate to severe incidences, and interactions. Lists adverse reactions due to drug-drug interactions and other factors like reversibility and warnings.]FIGURE 4 | The “safety” evaluation system.[image: Flowchart showing economic evaluation of drugs. On the left, a red box labeled "$4 Economy" connects to two paths. The top path, labeled "Drugs with the same generic name (3)," calculates an evaluation score as three times the minimum daily treatment cost divided by the daily treatment cost of the evaluated drug. The bottom path, labeled "Drugs with the same indications (7)," calculates an evaluation score as seven times the same ratio. Paths are color-coded with yellow and blue lines.]FIGURE 5 | The “economy” evaluation system.[image: Mind map illustrating considerations for medicine classification, including Chinese health insurance status, essential medicine status, centralized procurement, original versus generic medicines, manufacturer status, and global use. Various numbered branches detail conditions for each category, such as insurance directory listing and manufacturer rankings.]FIGURE 6 | The “others considerations” evaluation system.The assignment of weights for each evaluation dimension was accomplished using the Delphi method through anonymous online voting via the Wenjuanxing online platform. A total of 76 participants, including members from the steering (n = 18) and expert panels (n = 58) with multidisciplinary backgrounds in pharmacy, clinical medicine, health policy, and pharmacoeconomics, contributed to the process. Additionally, an external review group of 20 experts (comprising pharmacists, representatives from medical insurance offices, social security bureaus, academic associations, and schools of pharmacy) provided Supplementary Input and independent assessment.
During the Delphi process, participants anonymously rated and assigned weights to each evaluation indicator. Two rounds of online discussions—including both the expert panel and the external review group—were held to discuss and refine the rationality and appropriateness of the indicators and their assigned weights. Consensus was defined as at least 75% agreement among participants for each item, in line with commonly accepted standards in Delphi methodology (Barrios et al., 2021). All experts declared no relevant conflicts of interest before participation. This approach ensured that the final weighting system accurately reflected both evidence and the specific priorities within China’s healthcare context, as shown in Figures 1–6.
Final weights were calculated using a normalized scoring approach to ensure the sum of all weights equaled 100 points, according to the following formula:
W=∑i=1kWik
where k is the number of participants in the index weight evaluation, k = 76.
The weights for each dimension were calculated using a normalized scoring approach. Specifically, the sum of the individual weightings was normalized to ensure the total score sums to 100 points. The formula for calculating index weight is as follows:
Weight=Raw Weight of Dimension / Sum of All Weights×100
The weights of the five evaluation indicators were illustrated in Table 1.
TABLE 1 | The weights of the five evaluation indicators.	Index weight	Pharmaceutical properties	Effectiveness	Safety	Economy	Other considerations
	W	28	27	25	10	10


2.2 Evidence collection stage
2.2.1 Search strategy
The PICO framework (participants, interventions, comparisons, and outcomes) was utilized to define research topics and keywords, enabling the development of a systematic and comprehensive search strategy. Selected keywords included “semaglutide”, “dulaglutide”, “exenatide microspheres”, “PEG loxenatide”, “GLP-1 RA”, and “glucagon-like peptide-1 receptor agonist”.
2.2.2 Scope of search
(1) Guideline databases: US National Clinical Guidelines Database, International Guidelines Collaboration Network, Trip Guideline Database, and the UK National Institute for Health and Clinical Excellence. (2) English and Chinese literature databases: PubMed, The Cochrane Library, Embase, Wanfang Database, VIP Database, Chinese Biomedical Literature Database, and Chinese Journal Full Text Database. (3) Official websites: Portals of international and national health administrations, drug regulatory authorities, and relevant industry associations. (4) Drug instructions: Official documentation provided by pharmaceutical manufacturers.
2.2.3 Inclusion and exclusion criteria
The inclusion and exclusion criteria were established to ensure the selection of high-quality and relevant literature. Regarding pharmaceutical properties, studies addressing pharmacological action, in vivo processes, pharmacy and usage, storage conditions, and shelf life were included, while meeting abstracts and duplicate studies were excluded. For effectiveness and safety, the inclusion criteria focused on multi-center randomized controlled trials conducted internationally or single-center studies in China, as well as guidelines endorsing the use of four once-weekly GLP-1 receptor agonists (GLP-1 RAs). Conversely, trials involving substances other than the four once-weekly GLP-1 RAs and guidelines that did not recommend their use were excluded. Multi-center RCTs were prioritized for inclusion due to their higher internal validity and ability to minimize bias. Single-center studies from China were included to capture local data, though these studies were assessed for potential bias using a standardized tool.
2.2.4 Other data sources
To supplement the search, additional data were gathered from various sources. Drug prices were obtained from the Hebei Provincial Medical Institutions Drug Trading and Purchasing Platform, while information on medical insurance attributes was referenced from the National Drug Catalog for Basic Medical Insurance, Work Injury Insurance, and Maternity Insurance (2024 edition). Data on essential drug properties were derived from the National Essential Drugs Catalog (2018 edition). Global utilization data were collected from PharmaSmart.com and the websites of drug administration departments in various countries. Corporate credibility assessments were based on information from the Pharm Exec (2024 edition), as shown in Figure 7. It is important to note that all data sources used in this study were secondary in nature, including published clinical trials, clinical guidelines, official documents, and policy databases. No individual-level primary real-world data (RWD)—such as electronic health records, insurance claims, or patient registries—were incorporated. Instead, all data were extracted from publicly available, structured sources to ensure reproducibility and transparency.
[image: Flowchart illustrating a process divided into two main stages. The first stage, "Evidence collection stage," includes "Quantitative evaluation system" leading to "Using evidence query tools" and then "Searching for target evidence." The second stage, "Comprehensive analysis and decision-making stage," includes "Evaluation by item" followed by "Guiding pharmaceutical decision-making based on evaluation results."]FIGURE 7 | Selection and evaluation implementation roadmap.2.3 Comprehensive analysis and decision-making stage
The evidence collected during the previous stage was systematically organized in alignment with the indicators defined in the evaluation system. Each of the four once-weekly GLP-1 receptor agonists (GLP-1 RAs) was assigned a score for each indicator based on evidence-based data. To ensure fairness and scientific rigor, the scoring process was conducted in multiple rounds. In the first round, two clinical pharmacists with relevant expertise independently evaluated each drug according to the five established dimensions and assigned initial scores. In the second round, a multidisciplinary expert panel—including the director of the pharmacy department, 35 pharmacists, 3 physicians, and 3 nurses—reviewed and discussed the initial scores and the supporting evidence. Based on the panel’s discussion, the scores were revised to reflect group consensus. Finally, a further discussion was held to confirm and finalize the scores for each drug. These individual scores were then aggregated to calculate total scores for the four GLP-1 RAs, which served as the basis for pharmaceutical decision-making.
Recommendations for new drug inclusion were divided into three groups based on total scores. Specifically, the categorization thresholds were directly adopted from the Guideline (Zhao et al., 2023): a total score of ≥70 was defined as a strong recommendation for inclusion in the institutional drug list by the Committee of Drug Administration and Pharmacotherapeutics; a score between 60 and 69 corresponded to a weak recommendation or non-recommendation depending on the availability of therapeutic alternatives; and a score <60 indicated a non-recommendation for inclusion. This systematic approach ensures a rigorous, evidence-based evaluation and recommendation process for new drugs. By addressing the critical need for informed pharmaceutical decision-making within medical institutions, it enhances both the quality and efficiency of the drug selection process. Individual scores for each dimension (pharmaceutical properties, effectiveness, safety, economy, and other considerations) were aggregated using the following weighted average formula:
Total Score=Score for Pharmaceutical Properties×Weight for Pharmaceutical Properties+Score for Effectiveness×Weight for Effectiveness+…
This aggregation method ensured that the final score appropriately reflected the relative importance of each dimension.
3 RESULTS
3.1 Pharmacological properties of GLP-1RAs action
The GLP-1 RAs exert antihyperglycemic effects by enhancing glucose-dependent insulin secretion (Zhao et al., 2020). Weekly GLP-1 RAs formulations are categorized into two groups based on their structural modifications. The first group involves localized modifications to the molecular structure of GLP-1, resulting in high homology with native GLP-1 and a low incidence of allergic reactions during clinical use (Manandhar and Ahn, 2015). The second group comprises structural modifications of exenatide (exendin-4), a GLP-1 analogue with lower homology to GLP-1, which is associated with a higher incidence of allergic reactions in clinical practice. Focusing on structural modifications, semaglutide achieves 94% homology with native GLP-1 by substituting three amino acids at positions 8, 26, and 34. This homology surpasses dulaglutide and significantly exceeds exenatide-based formulations and PEG loxenatide (Lund et al., 2014; Lau et al., 2015). This structural similarity to native GLP-1, particularly in semaglutide and dulaglutide, contributes to enhanced receptor binding affinity and prolonged resistance to enzymatic degradation, supporting longer half-life and once-weekly dosing. In contrast, exenatide and PEG loxenatide, with lower homology, display different pharmacokinetic profiles that may influence efficacy and clinical use. Figure 8 highlights these molecular differences, linking structure to pharmacological behavior and clinical performance.
[image: Flowchart depicting the structural classification of GLP-1 receptor agonists. Two main branches: "Based on GLP-1 structure" and "Based on Exendin-4 structure." The GLP-1 branch includes Semaglutide (94% homology) and Dulaglutide (90% homology). The Exendin-4 branch includes Once-weekly Exenatide (53% homology) and PEG Loxenatide (low homology). Each section lists the amino acid sequences, highlighting differences in red and structural modifications.]FIGURE 8 | Comparison of the molecular structure of once-weekly GLP-1 RAs.As depicted in the molecular structure formula, semaglutide has the smallest molecular formula among weekly GLP-1 RA preparations, with a molecular weight of 4.1 kDa. This smaller molecular size facilitates in vivo absorption, enhancing its hypoglycemic efficacy. Semaglutide extends its action time to 7 days by incorporating fatty acid side chains, unlike the microglobulin technology in exenatide, the macromolecular linker protein in dulaglutide, or the pegylated linker in PEG loxenatide (Lund et al., 2014). Due to its well-documented clinical efficacy and clear mechanism of action (Zhao et al., 2020), semaglutide stands out with the lowest molecular weight and highest homology in its class, earning a score of 5, while the other agents receive a score of 4.
3.1.1 In vivo processes
Studies have shown a direct correlation between half-life duration and fluctuations in drug concentration during the same dosing interval (Kapitza et al., 2015). With a 7-day half-life, semaglutide outperforms other weekly GLP-1 RAs in maintaining stable drug concentrations (Pradhan et al., 2020). Its pharmacokinetic parameters are precise and well-characterized, with a superior elimination half-life and stability, warranting a score of 5. In comparison, dulaglutide, exenatide microspheres, and PEG loxenatide exhibit clear but incomplete pharmacokinetic data, earning a score of 3 each, as shown in Table 2.
TABLE 2 | Summary of pharmacokinetic parameters of four GLP-1 RAs.	Pharmacokinetic parameters	SemaglutideOPS/images/fphar-16-1588056-g005.jpg
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The aim here is to explore the actual
effectiveness of the drug in patients,
encompassing three segments:

1. indications (5 points)

2. guideline recommendations (12 points)
3. clinical efficacy (10 points)

The investigation primarily covers four areas:

1. drug-related adverse reactions (8 points)

2. special populationsadverse reactions due to drug-drug
interactions(11 points)

3. reactions due to drug-drug interactions(11 points)

4. other relevant factors(3 points)

A Mini-HTA of
Drug Evaluation
and Selection in
Medical
Institutions

+

‘Whether the drug under consideration is listed in:

1. the Directory of National Essential Medicines (3 points)
2. the National Health Insurance Directory (3 points)

3.the Catalogue of the National Centralized Drug
Procurement (1 points)

4. the consistency (a policy to differentiate generic from
original quality medicines)(1 points)

5. the status of manufacturing enterprises(1 points)

6. the global utilization of the drug(1 points)

The aim of this evaluation is to examine the
disparity in daily treatment costs between the
drugs under consideration and:

1. the same generic name (3 points)

2. the same indications (7 points)
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