

[image: image1]
Practice Guidelines for the Value Evaluation of Clinical Pharmacy Services (version 2)












	
	SYSTEMATIC REVIEW
published: 14 January 2025
doi: 10.3389/fpubh.2024.1472355






[image: image2]

Practice Guidelines for the Value Evaluation of Clinical Pharmacy Services (version 2)

Liuyun Wu1†, Ziyan Lv1†, Min Chen1†, Xingyue Zheng2, Lian Li3, Shan Du1, Lizhu Han1, Qinan Yin1, Yin Wang1, Xinxia Liu1, Wenyuan Li1, Xuefei Huang1, Hulin Wang1, Xiaoqing Yi1, Xiaojiao Cui1, Zhujun Chen1, Yueyuan Wang1, Yingying Hou1, Xi Zheng1, Yang Lei1, Mengqiu Gou1, Yue Wu1, Fengjiao Kang1, Fengqun Cai1, Shuhong Liang4, Yong Yang1*, Jinqi Li1* and Yuan Bian1*


1Department of Pharmacy, Personalized Drug Therapy Key Laboratory of Sichuan Province, Sichuan Academy of Medical Sciences and Sichuan Provincial People's Hospital, School of Medicine, University of Electronic Science and Technology of China, Chengdu, China

2Department of Pharmacy, Chengdu Women's and Children's Central Hospital, School of Medicine, University of Electronic Science and Technology of China, Chengdu, China

3Department of Pharmacy, The Fourth People's Hospital of Chengdu, Chengdu, China

4Department of Pharmacy, The First Affiliated Hospital of Zhengzhou University, Zhengzhou, Henan, China

Edited by
Nicolai Savaskan, Public Health Service Berlin Neukölln, Germany

Reviewed by
Bilgen Basgut, Baskent University, Türkiye
 Yanting Wang, Chinese Academy of Medical Sciences and Peking Union Medical College, China

*Correspondence
 Yuan Bian, bianyuan567@126.com
 Jinqi Li, lijinqi2002@126.com
 Yong Yang, yyxpower@163.com

†These authors share first authorship

Received 29 July 2024
 Accepted 13 December 2024
 Published 14 January 2025

Citation
 Wu L, Lv Z, Chen M, Zheng X, Li L, Du S, Han L, Yin Q, Wang Y, Liu X, Li W, Huang X, Wang H, Yi X, Cui X, Chen Z, Wang Y, Hou Y, Zheng X, Lei Y, Gou M, Wu Y, Kang F, Cai F, Liang S, Yang Y, Li J and Bian Y (2025) Practice Guidelines for the Value Evaluation of Clinical Pharmacy Services (version 2). Front. Public Health 12:1472355. doi: 10.3389/fpubh.2024.1472355



Objective: To optimize the construction of pharmaceutical services in medical institutions, advance the development of clinical pharmacy as a discipline, enhance the level of clinical pharmacy services, systematically implement and evaluate clinical pharmacy practices, and improve patient therapeutic outcomes, we have developed the Practice Guidelines for the Value Evaluation of Clinical Pharmacy Services (Version 2).

Methods: This guideline was designed following the World Health Organization (WHO) Guideline Development Manual. The Delphi method was employed to identify clinical questions. A comprehensive systematic search was conducted to collect existing evidence on relevant issues, and the systematic reviews, evidence grading, and evidence summaries were subsequently compiled. The guideline employs the Joanna Briggs Institute (JBI) evidence level system from Australia and the Grading of Recommendations Assessment, Development and Evaluation (GRADE) system introduced by WHO in 2004 to classify the quality of evidence. Consensus on the recommendations and evidence levels was achieved through the Delphi method, resulting in the formation of the Practice Guidelines for the Value Evaluation of Clinical Pharmacy Services (Version 2).

Results: Through a questionnaire survey of over 100 experts and the Delphi method voting, 23 preliminary indicators for evaluating the value of clinical pharmacy services were identified. The content of these included indicators was searched according to the PICO principle, followed by systematic reviews, meta-analyses, network meta-analyses, and related original research. Each search strategy was reviewed and approved by the guidelines steering committee. Ultimately, three dimensions for evaluating the value of clinical pharmacy were identified, encompassing 15 indicators, resulting in 20 recommendations.

Conclusion: This guideline presents a set of metrics to assess the quality and effectiveness of clinical pharmacy services, which is crucial for enhancing and elevating clinical pharmacy services in healthcare institutions.

Systematic review registration: http://www.guidelines-registry.org/guide/28502a74-7038-439c-bdee-d355747e2a9d, identifier: PREPARE-2022CN756.
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1 Introduction

Since the issuance of the Opinions of the Central Committee of the Communist Party of China (CPC) and the State Council on Deepening the Reform of the Medical and Health System in April 2009 (1), China has introduced a series of policy documents aimed at transforming pharmaceutical care management. These include the Notice on Strengthening Pharmaceutical Care Management and Transforming Service Models (2), the Opinions on Accelerating the High-Quality Development of Pharmaceutical Care Services (3), and the Notice on Strengthening Pharmaceutical Care Management in Medical Institutions to Promote Rational Drug Use (4). These policies focus on transforming pharmaceutical service models, accelerating the high-quality development of pharmaceutical services, strengthening pharmaceutical discipline construction, enhancing pharmaceutical talent cultivation, and improving drug safety management. They vigorously promote innovation in pharmaceutical services and continuously enhance the level of rational drug use in clinical settings.

Over the past decade, clinical pharmacy in China has steadily progressed through continuous reforms and development, with pharmacists playing an increasingly vital role. Hospital pharmacy services are currently undergoing a transformational phase, shifting from a focus on ensuring medication supply to a patient-centered approach. This transition is marked by a shift from medication dispensing as the core function to clinical pharmacy services, and from a primary emphasis on experimental research to active involvement in clinical medication practices and promotion of rational drug use (5). With the continuous deepening of healthcare system reforms in China and the intensification of urban population aging, the demand for pharmacists in China has significantly increased, particularly in primary healthcare institutions where there is a shortage of pharmacists. Pharmacists apply their pharmaceutical expertise in conjunction with clinical knowledge to explore patterns of medication use, participate in the formulation of medication treatment plans of specified individuals, and provide medication guidance to patients. However, the value of clinical pharmacy services extends beyond these roles (6). Demonstrating the role and status of pharmacists in healthcare institutions has become a major concern for medical professionals in China.

This guideline aims to clarify the scope of clinical pharmacy services and delineate the pathways for realizing the value of these services. It seeks to transform the traditionally subjective assessments of the quality and efficacy of clinical pharmacy services in healthcare institutions into standardized processes with objective evaluation methods and criteria. By establishing scientific, standardized, and objective comprehensive evaluation procedures for clinical pharmacy services, the guideline intends to facilitate reasonable improvements and innovations in the operational models of institutional pharmacy services. This approach is expected to enhance the efficiency of pharmacists' work, fully reflect the value of their contributions, elevate the professional status of pharmacists, and promote the high-quality development of clinical pharmacy services.



2 Methods


2.1 Scope of the guideline

The guideline is applicable to healthcare institutions at all levels that provide clinical pharmacy services. The intended users of the guideline include administrative personnel of healthcare institutions, pharmacy service providers such as pharmacists and clinical pharmacists, as well as recipients of pharmacy services including clinicians, nurses, and patients.



2.2 Guideline development process

The Practice Guidelines for the Value Evaluation of Clinical Pharmacy Services (Version 2) was initiated by the Sichuan Academy of Medical Sciences & Sichuan Provincial People's Hospital in January 2021. It has been registered on the International Practice Guidelines Registry Platform (http://www.guidelines-registry.org/) with the registration number PREPARE-2022CN756. The development process followed the procedures outlined in the WHO's Guideline Development Manual.

The guideline team consists of the Guideline Steering Committee, Expert Group, Secretariat, and Writing Group. The Steering Committee primarily determined the theme and scope of the guideline, forms relevant groups, manages conflict of interest declarations, and approved the recommendations and the full text of the guideline. The Expert Group was responsible for defining the clinical questions of the guideline, including the population, interventions, comparisons, and outcomes (PICO), and providing input for the draft. For issues lacking definitive evidence or contentious matters, consensus recommendations were reached through the Delphi method. They proposed clinical pharmacy service value evaluation indicators to be included in the guideline based on literature review and analysis, which were ultimately confirmed through Delphi scoring. The Secretariat was responsible for systematically searching for evidence related to the questions, integrating the evidence, assessing its quality, and drafting evidence summaries. The Writing Group composed the guidelines based on the analysis reports provided by the Secretariat.

This guideline predominantly incorporates evidence from systematic reviews and randomized controlled studies (RCTs), pre-ranked according to the Joanna Briggs Institute (JBI) evidence hierarchy system for Evidence-Based Healthcare in Australia. Evidence derived from multiple high-quality RCTs or meta-analyses was designated as level A; a single clinical RCT or multiple non-RCTs as level B; a single non-RCT as level C; and observational studies or case reports as level D. For systematic reviews or RCTs, evidence grading followed the GRADE system (Grades of Recommendations Assessment, Development and Evaluation, Table 1), evaluating five downgrading factors—risk of bias (study limitations), inconsistency, indirectness, imprecision, and publication bias, and three upgrading factors—large effect size, dose-response relationship, and negative bias. The final evidence level was determined by adjusting the pre-classified rank: for example, level A evidence could be downgraded to level B with one downgrading factor, to level C with two factors, and to level D with three factors.


TABLE 1 GRADE evidence quality classification criteria.
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2.3 Literature screening

Using keywords clinical pharmacy, pharmacist, value, pharmaceutical services, as well as their variations, searches were conducted in Chinese databases including CNKI, VIP Chinese Scientific Journals Database, Wanfang Database, and English databases including PubMed, Embase, Cochrane Library, from January 1, 2017, to June 30, 2024. Inclusion criteria comprised: (1) Literature with its topic associated with pharmacist pharmaceutical services, drug interventions, drug counseling, drug review, medication therapy management, participation in multidisciplinary teams, or the influence of pharmacist interventions on drug economics; (2) Literature with the type of experimental articles regarding randomized controlled trials, and non-experimental articles such as systematic reviews or case reports. Exclusion criteria comprised: (1) non-Chinese or non-English literature; (2) Document types such as conference papers, theses, abstracts, reviews; (3) Literature inaccessible in full text.

Literature screening involved two stages: initial screening and full-text screening, managed using Endnote X9 software. Firstly, duplicate references were removed. Titles and abstracts were then reviewed to preliminarily identify literature that meets inclusion criteria, with full texts downloaded accordingly. Subsequently, full texts were assessed against inclusion criteria for final determination. Screening at both stages was conducted by members of the Secretariat, with cross-validation. Discrepancies were resolved through discussion, and consultation with expert panel members, if necessary, for consensus.




3 Results


3.1 Literature screening results

As of June 30, 2024, a total of 7,893 articles were retrieved. After removing duplicates, 1,579 articles remained. After screening titles and abstracts, 1,385 articles were preliminarily excluded. After full-text review, 124 articles were excluded. Additionally, three new articles were identified through literature tracking. Ultimately, 72 articles were included. The literature inclusion process is illustrated in Figure 1.


[image: Figure 1]
FIGURE 1
 Flowchart for literature inclusion.




3.2 Identification of clinical issues

Through literature analysis, major focal points relevant to the value of clinical pharmacy services were identified, categorized, analyzed, and synthesized. Initially, 25 key clinical issues were identified. Following three rounds of Delphi survey questionnaires and two rounds of expert discussions, 20 clinical issues were finalized for inclusion in this guideline (Table 2).


TABLE 2 Summary of recommendations.
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4 Contents of the guideline


4.1 General principles
 
4.1.1 Definition of clinical pharmacy

Clinical pharmacy integrates pharmacy with clinical practice, directly focusing on patients, centered on patient care, and is a comprehensive applied discipline that studies and practices clinical drug therapy to enhance the level of pharmacotherapy. Clinical pharmacy, with rational drug use at its core, ensures the safety, efficacy, cost-effectiveness, appropriateness, compliance, and accessibility of drug therapy.



4.1.2 Contents of clinical pharmacy services

Clinical pharmacy services primarily include prescription order review and evaluation, medication reconciliation, pharmaceutical care, medication counseling, medication education and awareness, ADE monitoring, precision medicine services, medication therapy management (MTM), aiming to promote rational drug use and improve patient treatment outcomes.



4.1.3 Forms of clinical pharmacy services

Forms of clinical pharmacy services include pharmacy clinics, pharmacy rounds, pharmacy consultations, MDT, home pharmacy services, internet-based remote pharmacy services, and emergency response for sudden events.



4.1.4 The realization pathway of clinical pharmacy service value

The realization pathway of clinical pharmacy service value refers to a series of steps or processes in delivering professional pharmacy services aimed at ensuring optimal drug therapy for patients, including outpatient medication therapy management pathways, inpatient pharmaceutical care pathways, internet-based remote pharmaceutical service pathways, and home pharmaceutical service pathways (Figures 2–5).


[image: Figure 2]
FIGURE 2
 Pathways of outpatient medication therapy management.
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FIGURE 3
 Pathways of inpatient pharmaceutical care.
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FIGURE 4
 Pathway of internet remote pharmaceutical service.
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FIGURE 5
 Pathway of home pharmaceutical service.





4.2 Evaluation of the value of clinical pharmacy services
 
4.2.1 Clinical value assessment

(1) Therapeutic Goal Attainment Rate (TGAR)

[image: image]

A meta-analysis conducted by pharmacists included 69 RCTs to investigate the impact of medication reviews on the management of cardiovascular risk factors in outpatient settings. The results showed that medication reviews significantly improved control rates for hypertension (OR = 2.73, 95% CI = 1.05–7.08), type 2 diabetes (T2DM, OR = 3.11, 95% CI = 1.17–5.88), and hypercholesterolemia (OR = 1.91, 95% CI = 1.05–3.46) (7). Another meta-analysis, which included 6 RCTs with a total of 2,573 patients, demonstrated that pharmacists' interventions, such as home blood pressure monitoring, assessment of medication regimen appropriateness and adherence, and lifestyle education, significantly improved blood pressure control in adults with chronic kidney disease (CKD) (OR = 1.53, 95% CI = 1.15–2.04, P < 0.01) (8).

Recommendation 1: Pharmacists can enhance the TGAR of patients through medication review, pharmaceutical care, and evaluation of regimen appropriateness and adherence (I A).

A meta-analysis of the impact of educational and behavioral interventions by medical personnel on improving the treatment outcomes of gout patients included eight studies, five of which were RCTs (2 led by pharmacists) and 3 were observational studies. Compared to the control group, patients who received medication education and behavioral interventions had a higher rate of achieving serum urate levels below 360 μmol/L (9). Another RCT also demonstrated that pharmacist involvement in providing medication education for patients with hypertension, type 2 diabetes, and hypercholesterolemia resulted in 61.7% of patients in the intervention group achieving their treatment goals, compared to only 33.3% in the control group, showing a significant contribution of pharmacist interventions to the achievement of treatment goals (10). In a retrospective cohort study, the pharmacist-physician collaborative management (PPCM) model significantly improved the target achievement rates for LDL-C (73.8% vs. 41.0%, P < 0.001) and heart rate (14.8% vs. 4.1%, P = 0.007) in post-percutaneous coronary intervention patients (11). Two studies based on diabetic populations also reported the positive impact of PPCM on achieving LDL-C targets (12, 13).

Recommendation 2: Pharmacists can improve the TGAR of patients through medication education, lifestyle interventions (I A).

(2) Readmission rate

Thirty-day readmission rate in our study refers to the ratio of the number of patients who re-admitted to the same hospital within 30 days with the same or similar primary diagnosis to the total number of discharges.

A meta-analysis encompassing 14 RCTs and 4,509 patients demonstrated that pharmacist-led medication counseling significantly reduces the 30-day readmission rate (pooled RR = 0.76, 95% CI = 0.58–0.99, P = 0.04) (14). Another meta-analysis led by pharmacists, which included 18 RCTs (n = 7,244), investigated the impact of discharge counseling on patient readmission rates and emergency department visits. The analysis revealed that pharmacist-led counseling at discharge significantly reduced patient readmission rates (RR = 0.864, 95% CI = 0.763–0.997, P = 0.020) (15). Several studies have examined the impact of pharmacist-provided services within MDTs on health outcomes. Among them, eight studies specifically assessed the effect of pharmacist interventions on patient readmission rates. The results suggest that the involvement of pharmacists in MDTs can reduce patient readmission rates by 32% [odds ratio (OR) = 0.74, 95% CI = 0.62–0.89] (16).

Recommendation 3: Pharmacists can reduce the patient readmission rate through medication consultations or participation in MDTs (I A).

A meta-analysis examining the impact of pharmacist interventions on readmission rates in care services included a total of 123 studies, of which 110 (89.4%) reported a reduction in readmission rates. Pharmacist interventions resulted in a decrease in readmission rates by up to 44.5%. The most common pharmacist-led intervention was medication counseling (n = 119, 96.7%), followed by medication reconciliation (n = 111, 90.2%) (17). Another meta-analysis found that care services with pharmacist interventions significantly reduced the 30-day all-cause readmission rates for patients with congestive heart failure compared to standard care (18).

Recommendation 4: Pharmacists can reduce patient readmission rate through care services, medication reconciliation, etc (I A).

(3) ADE incidence rate

[image: image]

A systematic review encompassing 23 RCTs and interventional studies indicated that pharmacist-led interventions significantly reduce ADEs in older adults in nursing homes, with the most common interventions being medication reviews and medication education (19). A meta-analysis of 14 RCTs and interventional studies demonstrated a significant association between the reduction of ADE incidence and the involvement of pharmacists in MDT care. Compared to clinical outcomes of MDTs without pharmacist involvement, MDTs with pharmacist participation had odds ratios for preventable and non-preventable ADEs of 0.26 (95% CI = 0.15–0.44; P < 0.00001) and 0.47 (95% CI = 0.28–0.77; P = 0.003), respectively (20). A 2021 Cochrane systematic review showed that pharmacist involvement in medication reconciliation reduced ADEs compared to patients without medication reconciliation (OR 0.38, 95% CI = 0.18–0.80, n = 1,336) (21).

Recommendation 5: Pharmacists can reduce ADE incidence rate through medication reviews, medication education, medication reconciliation, and participation in MDTs (I A).

(4) Medication Error Rate (MER)

[image: image]

A meta-analysis incorporating 10 RCTs indicated that pharmacist interventions, including medication reconciliation and education, significantly reduced post-discharge MERs compared to the control group (OR 0.44; 95% CI = 0.31–0.63) (22). Another meta-analysis of 6 quasi-experimental studies (n = 29,291) demonstrated that pharmacist interventions, such as prescriptions review, ward rounds participation, and educational sessions providing in clinical practice, effectively decreased MERs in hospitalized pediatric patients (OR 0.27; 95% CI = 0.15–0.49) (23).

Recommendation 6: Pharmacists can reduce the post-discharge MERs through medication reconciliation and/or patient education (I A).

Recommendation 7: Pharmacists can reduce the MERs in hospitalized pediatric patients through prescription review, pharmaceutical rounds, and medication education (I B).

(5) Prescription (or Medical Order) Qualification Rate (PAR)

[image: image]

The PAR refers to the proportion of prescriptions (medical orders) issued by doctors that meet the criteria of safety, effectiveness, cost-efficiency, and appropriateness of medication. This rate not only reflects the diagnostic and treatment level and quality of healthcare institutions but is also an important indicator for evaluating patient medication safety. Pharmacists significantly positively impact the outcomes of patients through prescription order review and evaluation, thereby improving the rationality of clinical medication use and treatment levels (24). In a retrospective study, pharmacists intervened in 38.2% of the prescriptions (medical orders) reviewed, resulting in a significant positive impact on patients and preventing medication errors to some extent (25). In another retrospective study involving 717 patients, pharmacist intervention significantly reduced the usage rate of proton pump inhibitors (PPIs), decreasing the incidence of irrational drug use by 45.8%, and significantly improving the rationality of PPI use (26). Pharmacists can enhance the rationality of clinical medication use and treatment levels through proactive intervention in medication practices.

Recommendation 8: Pharmacists can promote rational drug use in clinical practice by proactively intervening in physicians' medication decisions through prescription review and evaluation (I B).

(6) The Number of medication-related problems

Medication-related problems (MRPs) encompass seven major categories: unnecessary drug therapy, the need for additional drug therapy, ineffective drugs, subtherapeutic dosage, adverse drug reactions (ADRs), excessive dosage, and patient non-compliance. In 2003, the United States Medicare Prescription Drug, Improvement, and Modernization Act incorporated medication therapy management (MTM) into the Medicare prescription drug benefit program, leading to its widespread implementation (27). In a pharmacist-led MTM service provided to nursing home residents, pharmacists identified a total of 675 MRPs, with the most common issues of unnecessary drug therapy (22%), excessive dosage (17%), and ADRs (16%). Physicians accepted 64% of the pharmacists' recommendations, contributing to the immediate resolution of 32% of the MRPs, thereby significantly enhancing clinical outcomes (28). In another study, pharmacists participated in the MDT for cancer pain management and identified 12 MRPs. The top three issues were poor adherence (27.69%), inappropriate drug selection (22.56%), and improper dosing (16.41%). Following pharmacist interventions, these MRPs were reduced by 74.54%, and patients' pain scores significantly decreased from 2.80 ± 1.92 to 1.90 ± 1.58 (P < 0.05), demonstrating the positive impact of the MTM services of pharmacists (29).

Recommendation 9: Pharmacists can reduce MRPs and improve clinical therapeutic outcomes through MTM (I B).

(7) Adherence

Medication adherence refers to the extent to which patients follow their prescribed medication regimens. Adherence scales are the primary quantitative indicators used to assess patients' medication adherence and are crucial for evaluating the effectiveness of drug therapy. The most widely used scale is the Morisky Medication Adherence Scale (MMAS) (30, 31), along with some specialized modified scales, such as the Hill-Bone Compliance Scale for antihypertensive medication and the Medication Adherence Report Scale (MARS) for psychiatric patients (32, 33). A meta-analysis incorporating 12 RCTs compared the impact of pharmacist interventions on medication adherence in patients with chronic obstructive pulmonary disease (COPD). Among these studies, two used the medication adherence rating scale, four used MMAR-4, and one used MMAR-8 to assess adherence. The results indicated that pharmacist-led medication interventions could improve inhalation techniques in adult patients with asthma or COPD, with a significant improvement in medication adherence particularly observed in COPD patients (34). Another meta-analysis, which included 59 RCTs, aimed to evaluate the impact of pharmacist-led interventions on the prognosis of patients with diabetes. The findings revealed that patient education, training, or discussions led by pharmacists more effectively improved medication adherence compared to other interventions. Following these interventions, patients exhibited significantly lower blood glucose levels and enhanced therapeutic outcomes (35).

Recommendation 10: Pharmacists can improve patients' medication habits and adherence through medication education (I A).

(8) The application scenarios and impact scope of pharmaceutical services

Pharmacists continuously expand the scope of pharmaceutical services through various means, extending the reach of these services (36). During major infectious disease outbreaks and public health emergencies, internet-based remote pharmaceutical services can effectively ensure that the public has timely access to pharmaceutical care, thereby improving the accessibility of healthcare services (37). Pharmacists can provide pharmaceutical services via internet-based telemedicine and manage transitional care for discharged patients by conducting comprehensive medication reviews, determining medication lists, identifying MRPs, and offering intervention suggestions to patients. This expansion broadens the scenarios and reach of pharmaceutical services (38). The deep integration of information technology and artificial intelligence with clinical pharmaceutical services is continually expanding the application scenarios and reach of pharmaceutical care.

Recommendation 11: Pharmacists can expand the scope and reach of pharmaceutical services through online remote pharmacy services, home pharmacy services, and pharmaceutical science popularization (I D).



4.2.2 Economic value assessment

From a healthcare system perspective, costs encompass direct medical expenses such as medication treatments and physical therapies related costs, pharmaceutical service costs, and opportunity costs associated with the resources consumed or sacrifices made to implement preventive, diagnostic, or therapeutic interventions. Pharmaceutical services may incur additional costs due to the time and human resources invested by pharmacists. However, these interventions might also reduce medication regimen expenses, potentially leading to an overall increase or decrease in total costs.

(1) Cost-Effectiveness Ratio (CER) (39).

[image: image]

The Guidelines for Pharmacoeconomic Evaluations in China (2020) state that effectiveness refers to the improvement in clinical indicators of patients resulting from pharmaceutical services. The Incremental Cost-Effectiveness Ratio (ICER) can measure whether the additional costs incurred by providing pharmaceutical services are worthwhile for the additional outcomes achieved in patients. If the ICER is below the maximum willingness-to-pay threshold of decision-makers, also the cost-effectiveness threshold, the intervention is considered cost-effective. However, due to the complexity and diversity of clinical indicators, it is challenging to determine a threshold for each specific clinical indicator. A RCT conducted in the United States investigated the joint management of patients by pharmacists and physicians. In the pharmacist intervention group, the cost to reduce systolic blood pressure by 1 mmHg was $33.27, and the cost to reduce diastolic blood pressure by 1 mmHg was $69.98. The cost to increase the hypertension control rate by one percentage was $22.55. The study results emphasize the cost-effectiveness of pharmacists in managing hypertension within primary care settings (40). A cost-effectiveness analysis of integrating pharmacists into primary care teams to reduce cardiovascular risk in T2DM patients revealed that pharmacists provided an additional (3.0 ± 1.9) hours of service per patient, encompassing medication reconciliation, medication counseling, and therapeutic medication management. The total treatment cost per patient was (226 ± 1,143) USD. Compared to usual care, the total annual healthcare utilization cost per patient in the intervention group decreased by 190 USD (95% CI = 668–1040 USD), while the annualized risk of cardiovascular events among patients decreased by 0.3% (95% CI = 0.08%−0.6%). When the annual cardiovascular risk reduction reached 1%, society was willing to pay 4,000 USD, making the intervention 95% likely to be cost-effective compared to usual care. Thus, integrating pharmacists into primary care teams is a cost-effective strategy to reduce cardiovascular risk in T2DM patients (41). A domestic cost-effectiveness study on pharmacist involvement in the treatment of community-acquired pneumonia (CAP) revealed that pharmacists' interventions, including medication education, prescription review, and pharmaceutical care, significantly reduced the total treatment cost in the experimental group (9,975.09 CNY vs. 15,656.86 CNY) and improved clinical efficacy (96.67% vs. 85%), demonstrating favorable cost-effectiveness (CER 10,318.7 vs. 118,419.84) (42). Erinn et al. conducted a pharmacist-led medication appropriateness review for three different severity levels of ADEs and performed a cost-effectiveness analysis of clinical pharmacy services. The results indicated that the medication appropriateness review saved €27,651.82 for 337 high-risk inpatients with opioid-induced persistent constipation, €4,995.23 for 131 high-risk inpatients with ketorolac-associated upper gastrointestinal bleeding, and €4,655.723 for 420 high-risk inpatients with drug-induced torsades de pointes ventricular tachycardia. The ICER were 301.11, 3,669.46, and 8,846.13, respectively (43).

Recommendation 12: Pharmacists can enhance clinical outcomes and demonstrate cost-effectiveness advantages through medication rounds at admission, medication reconciliation, care during hospitalization, education and consultations at discharge, and participation in integrated clinics (I A).

(2) Cost-Utility Ratio (CUR)
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The ultimate goal of pharmaceutical services is to enhance patient health benefits, specifically health utility (U). In cost-utility analysis, health outcomes are measured in terms of Quality Adjusted Life Years (QALYs), which represent the number of years lived in full health, adjusted according to the number of years of life gained by a patient in a particular living state with the measurement of a specific weight. According to the China Guidelines for Pharmacoeconomic Evaluations (2020), cost-utility analysis also reports the ICER value, which indicates the incremental cost required to gain one additional QALY when comparing the target intervention to a control intervention (39).

A systematic review evaluated the economic impact of pharmacist-led medication reviews in outpatient settings for patients with hypertension, T2DM, and dyslipidemia (44). The review included a total of 11 RCTs, of which eight studies concluded that medication reviews were cost-effective. Additionally, two studies conducted cost-utility analyses, reporting ICERs of $612.7 and $59.8 per QALY, respectively. These findings indicate that medication reviews offer economic advantages in the pharmacological treatment of various diseases. A RCT conducted among older adults confirmed that pharmacist-led patient education and counseling services can reduce the inappropriate long-term use of medications (45). Compared to routine care, the enhanced pharmaceutical services saved $1,008.61 in costs while increasing QALYs by 0.11, demonstrating economic efficiency. Another study evaluated the long-term costs and clinical outcomes of a collaborative intervention by pharmacists and physicians vs. physician-only management in the treatment of primary hypertension (46). The study found that the collaborative intervention increased QALYs by 0.14 with an ICER of $26,807.83 per QALY, which is below the payment threshold of per capita GDP. High-risk patients benefited the most from the collaborative intervention, suggesting that the pharmacist-physician collaboration is a cost-effective strategy in hypertension treatment. Similar study has analyzed the cost-effectiveness of pharmacist-led medication therapy management vs. routine management in reducing cardiovascular risks in hypertensive patients (47). Compared to the routine management group, patients in the intervention group saved an incremental cost of 4,770 (Canadian dollar) and gained an additional 0.18 QALYs, indicating that pharmacist-led interventions not only reduce treatment costs but also yield greater benefits. Another study analyzed the cost-effectiveness of pharmacist involvement in outpatient chemotherapy for breast cancer (48). Pharmacists provided medication consultations and education services, monitored ADRs of chemotherapy drugs, and offered coping suggestions. The hourly wage for pharmacists providing these services was JPY 2,227, with an additional annual cost of JPY 37,859 and a maximum QALY change of 0.007 ± 0.199. The maximum calculated ICER for pharmaceutical consultations was USD 12,460 per QALY, which is below the per capita GDP payment threshold. This pharmaceutical consultation service helps improve patients' quality of life without significantly increasing healthcare costs, demonstrating economic viability. Cost-effectiveness analyses have proven that pharmaceutical consultation services have an economic advantage and are worth promoting widely to benefit more patients.

Recommendation 13: Pharmacists enhance patient outcomes through medication review, education, and consultations, reducing or minimally increasing costs, demonstrating cost-utility advantages (I A).

(3) Benefit-Cost Ratio (BCR)
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In the management of adult patients in the ICU, pharmacist interventions, including ADR prevention (18%), individualized pharmaceutical monitoring (36%), bedside monitoring (23%), and management and supportive tasks (drug evaluations) (13%), result in an annual total cost savings of $263,500, with a BCR of 24.2:1 (49). In the management of treatment-related issues for chronic disease outpatients, the cost of pharmacists conducting home medication management is $1,078 per month, with a total benefit of $6,444 per month, yielding a BCR of 5.98:1 and an annual net benefit of $64,393 (50). In the management of pediatric patients, pharmacist-led pharmaceutical services have been shown to reduce hospitalization costs by 30.0% and medication costs by 33.7%. The cost of clinical pharmacy services is CNY 184.1 per person, with BCR of 9.45:1 and 4.61:1, respectively, demonstrating economic viability (51). A study evaluating pharmacist-physician collaboration for medication management counseling in discharged patients found that at 12 months, the readmission rate for the control group was 1.65 per person-year, while the readmission rate for the intervention group was 1.09 per person-year [incidence rate ratio (IRR) = 0.79; 95% CI = 0.52–1.18]. Additionally, the emergency visit incidence rate (IRR = 0.46; 95% CI = 0.22–0.94) and the combined readmission and emergency visit incidence rate (IRR = 0.69; 95% CI = 0.48–0.99) were significantly reduced. The incremental net cost-benefit of pharmacist intervention was $5,072 per patient, with a BCR of 31:1 (52). Additionally, the use of mobile programs for health management by pharmacists for therapeutic drug management in kidney transplant patients significantly reduced hospitalization rates (1.08 vs. 0.65 per person-year, P = 0.007) and hospitalization costs (RR: 0.51, 95% CI = 0.28–0.91; P = 0.022), with an estimated net cost saving of $368,839 and a return on investment (ROI) of $4.30 for every dollar spent (53). Beyond specific specialties, the implementation of pharmacists' review over clinical medication orders hospital-wide demonstrates a positive BCR. Over five consecutive working days, 14 hospital pharmacists and three hospital pharmacy residents conducted 622 medication order reviews for 558 patients, identifying 709 MRPs. The primary recommendation by clinical pharmacists was to discontinue medication (38.6%), preventing 59.07 adverse drug events and saving a total of €8,659.54 per week (54).

A systematic review based on cost-benefit analysis of the economic value of pharmaceutical services in medical institutions in China included 46 studies from 17 countries, predominantly from the United States (21.74%), China (19.57%), and France (8.70%). Among these, 25 studies were prospective in design. The types of pharmaceutical services covered in the included literature were primarily pharmaceutical care (60.87%), followed by prescription review (23.91%), medication reconciliation (8.70%), and pharmacy clinics (6.52%). The analysis results showed a median BCR of 5.05 (3.08–11.28) for pharmaceutical services. Studies from Belgium and Chile reported the highest BCR for pharmaceutical services, at 25 and 24.2, respectively; followed by Ireland at 16.54 (12.59–18.63); and China ranked fourth with a BCR of 9.45 (6.83–13.70). Studies from Australia and Thailand yielded lower BCRs of 2.19 and 2.83, respectively. Subgroup analysis by type of pharmaceutical service revealed BCRs of 6.55 (5.13–13.64) for pharmacy clinics, 5.98 (4.20–12.65) for prescription review, 5.50 (2.11–11.02) for medication reconciliation, and 4.70 (3.03–10.4) for pharmaceutical care, with no statistically significant differences (P = 0.732) (55).

Recommendation 14: Pharmacists reduce healthcare costs by optimizing drug therapy through clinical interventions, such as pharmaceutical care and prescription review, resulting in cost avoidance and benefit-cost advantages (I A).

(4) Total effect

1) Average drug costs per visit

[image: image]

The Operational Manual for Performance Assessment of Tertiary Public Hospitals (2023 Edition) (56) indicates the implementation of a Chief Pharmacist system in tertiary general hospitals (57). The primary interventions under this system include reviewing the rationality of medication use across the entire hospital and providing patient-centered pharmaceutical services. These measures have resulted in an average reduction of $34.3 million in total drug costs, $8.9 in outpatient drug costs per visit, and $303.9 in inpatient drug costs per admission. Furthermore, drug use indicators have significantly improved without compromising the quality of clinical treatment. A comprehensive second-class hospital has improved the rationality of medication use within the institution through continuous pharmaceutical interventions such as pharmaceutical management, prescription review, and medication order evaluation. Over 3 years, these interventions have led to a reduction of CNY 581 per inpatient visit on average, a decrease of 30.8% (58). Pharmacists participated in pharmaceutical rounds and medication therapy management for inpatients with acute exacerbation of chronic obstructive pulmonary disease (AECOPD). Through medication order review and recommendations, they enhanced the rational use of medications, while also providing pharmaceutical services that included basic disease knowledge, guidance on the use of inhalation preparations, and management of ADRs (59). Compared to the conventional treatment, the pharmacist intervention had significantly lower average medication costs per hospital stay (5,717 ± 449 vs. 8,002 ± 755, P = 0.004) and lower average antibiotic costs per hospital stay (3,639 ± 379 vs. 5,636 ± 641, P = 0.007). The pharmaceutical interventions significantly reduced medication expenses for AECOPD patients.

Recommendation 15: Pharmacists enhance medication appropriateness in healthcare institutions through prescription review and evaluation, reducing average drug costs per outpatient and inpatient visit, thereby saving overall medication expenses and demonstrating economic value (I B).

2) Medical costs

[image: image]

Multiple meta-analyses have concluded that pharmaceutical services can reduce the average medical costs for hospitalized patients. One RCT and two observational cohort studies analyzed the costs of anticoagulation management in different currency and time units, concluding that pharmacist-led individualized drug therapy, primarily focused on anticoagulation management, can reduce hospitalization costs. In this study, Chan et al. noted that after pharmacist intervention, the monthly cost per patient significantly decreased from (98 ± 158) USD to (76 ± 95) USD (P < 0.01) (60). Hall et al. (61) reported that, taking into account the operational costs of anticoagulation services and available medication expenses, the overall net medical cost savings per patient in the pharmacist-managed anticoagulation service group was 3,697 USD. According to the study by Hou et al. (62), the total cost (including anticoagulation therapy follow-up, hospitalizations, and emergency visits related to warfarin use) for the pharmacist-managed group was lower than that for the non-pharmacist-managed group ($35,326 vs. $167,412 per 100 patient-years). Additionally, a systematic review encompassing 24 studies indicated that medication reviews conducted by community pharmacists contribute to reduced healthcare costs. In patients with mental illnesses, pharmacist-led medication reviews (including deprescribing) can improve anticholinergic side effects, memory, and quality of life. While pharmacist-led deprescribing does not reduce the consumption of healthcare resources, it does help in saving costs (63).

Recommendation 16: Pharmacists reduce average hospitalization costs through individualized medication therapy and prescription order reviews (I C).

3) Time cost

Average Length of Stay (days) equals the total bed days occupied by discharged patients of a specific disease divided by the total number of discharged patients of the same disease meeting the inclusion criteria during the same period (64).

A systematic review incorporating 18 RCTs and seven economic studies demonstrated that the inclusion of pharmacists in MDTs can reduce hospital stay by an average of 1.74 days (95% CI: −2.76, −0.72), and enhance patient and/or caregiver satisfaction (RR = 1.49, 95% CI: 1.09, 2.03) (65). A meta-analysis indicated that pharmacist interventions in antimicrobial management can reduce the hospital stay of neonates diagnosed or suspected with sepsis requiring antimicrobial treatment (OR = −0.61, 95% CI: −1.86, −1.37, P < 0.0001) (66).

Recommendation 17: Pharmacists shorten hospital stays by participating MDTs and intervening in antimicrobial stewardship (I A).



4.2.3 Humanistic value

(1) Patient satisfaction

Patient satisfaction serves as a pivotal metric for evaluating the quality of healthcare services, significantly reflecting the extent to which patients value the care they receive (67). High levels of patient satisfaction are associated with a greater likelihood of continued engagement with beneficial services and adherence to prescribed treatments, thereby fostering a positive feedback loop. This process ultimately enhances outcome indicators and improves overall quality of life (68). Satisfaction assessments may be conducted through various methods, including questionnaires, telephone interviews, WeChat communication, and face-to-face interviews. The evaluation criteria typically include aspects such as treatment effectiveness/problem resolution, service attitude, professional competence, responsiveness, and response time (69). Through patient satisfaction evaluations, we can gain insights into patients' needs, opinions, and suggestions, allowing for timely improvements in pharmaceutical services to enhance service quality and patient experiences. A study assessed patients' perceptions, experiences, and overall satisfaction with pharmacist consultations during oral anticancer drug therapy using a 5-point Likert scale (69). The results indicated that 96.1% of patients were satisfied with the services provided by pharmacists, 93.4% believed that pharmacists offered essential services in outpatient cancer care, and 64.9% of patients felt they had a clearer understanding of the use of oral anticancer drugs and the management of ADRs following pharmacist consultations. This study highlights the value of pharmaceutical counseling services for patients undergoing oral anticancer therapy. Another study investigated patient satisfaction with medication management interventions for heart failure patients using a six-dimensional questionnaire, including treatment efficacy, ease of use, adverse reaction impact, healthcare, effect on daily activities, and overall satisfaction (70). The results indicated a patient satisfaction score of 80.35%.

Recommendation 18: Pharmacists can enhance patient satisfaction through medication counseling, medication education, and MTM (I B).

(2) Healthcare professional satisfaction

The satisfaction of healthcare professionals with pharmacists depends on multiple factors, including the pharmacist's expertise, work efficiency, communication skills, and service attitude. By evaluating healthcare professionals' satisfaction, we can gain insights into the needs, opinions, and suggestions of physicians, nurses, and other medical professionals, allowing for timely improvements in pharmaceutical services and promoting effective collaboration among medical, pharmaceutical, and nursing staff. A tertiary hospital conducted a study to assess caregivers' satisfaction with the pharmaceutical department through a questionnaire survey. Satisfaction levels were categorized into four grades: very satisfied, satisfied, neutral, and dissatisfied, assigned values of 4, 3, 2, and 1, respectively (71). The main evaluation criteria for the pharmaceutical department included the timeliness of drug provision, accuracy of dispensing, availability of consultation services, and involvement in clinical rounds or discussions. The results indicated a high level of satisfaction among clinical healthcare professionals with the pharmaceutical department, with a score of (3.70 ± 0.51). A longitudinal, interventional prospective study investigated healthcare professionals' satisfaction with pharmacists' involvement in medication management for hospitalized older adults with polypharmacy (72). Pharmacists conducted medication reconciliation, optimized medication regimens, and provided medication education. The results indicated a satisfaction rate of 95.9% among healthcare professionals, with 65.3% being very satisfied and 30.6% being satisfied. This outcome supports the value of pharmacist-led MTM in high-risk older populations.

Recommendation 19: Pharmacists enhance healthcare professionals' satisfaction through medication reconciliation, regimen optimization, pharmaceutical rounds, medication education, drug consultations, and case discussions (I C).

(3) Patient trust

Patient trust is crucial as it directly affects medication safety and efficacy. Various scales can quantify patient trust in pharmacists, such as the Trust in the Pharmacist-Patient Relationship Scale (73, 74) and the Multidimensional Trust Scale in Healthcare Systems (75). In a RCT study aimed at reducing emergency and hospitalization rates among home-dwelling diabetes patients through MDT interventions, teams that included pharmacist interventions were more successful in gaining patient trust in the provided healthcare services (76). In an evaluation of veterans' experiences with comprehensive medication management by pharmacists, which included services such as primary care, mental health, pain management, substance use disorder management, and anticoagulation therapy, veterans demonstrated a trust level of 91.9% toward the pharmacists (77).

Recommendation 20: Pharmacists enhance patient trust through chronic disease MTM and pain management (I B).





5 Discussion

Clinical pharmacy is a patient-centered discipline focused on rational medication to optimize patient treatment outcomes. According to the American College of Clinical Pharmacy (ACCP), it encompasses the science and practice of rational drug use (78). In terms of clinical value assessment, clinical pharmacists leverage their pharmaceutical expertise to explore patterns of drug use, integrate clinical practice, and achieve optimal disease prevention and treatment. Through services such as pharmaceutical care, medication education, drug consultations, and medication reconciliation, clinical pharmacists significantly enhance patient adherence and achievement of treatment goals, and reduce readmission rates, ADRs, and medication errors, thereby minimizing MRPs and improving therapeutic outcomes. From an economic perspective, while pharmaceutical services may increase direct costs, they ultimately reduce overall treatment expenditures by optimizing treatment regimens and improving therapeutic outcomes, avoiding unnecessary medical costs and preventing potential secondary costs. This results demonstrates favorable cost-effectiveness, cost-utility, and benefit-cost advantages. Regarding humanistic value, pharmacists enhance patient satisfaction and trust through services such as medication counseling, medication education, and medication therapy management. Additionally, pharmacists can improve healthcare professionals' satisfaction through services including medication reconciliation, optimization of medication regimens, pharmaceutical rounds, medication education, drug consultations, and case discussions.

The “Practice Guidelines for the Value Evaluation of Clinical Pharmacy Services (Version 2)” is of significant importance in the field of clinical pharmacy services. It provides a comprehensive set of indicators for evaluating the value of clinical pharmacy services and plays a critical role in promoting the quality and the efficiency of pharmacy services. By offering a scientifically grounded evaluation tool, the guide facilitates the scientific approach to medical decision-making, making the assessment of pharmacy services in healthcare institutions more objective, which in turn, optimizes pharmacy services, improves the safety and efficacy of medication, enhances patient satisfaction and trust, and ultimately elevates the overall patient experience with healthcare services. Additionally, by emphasizing the importance of pharmacy services in resource allocation, the guide aids in the rational planning and utilization of limited medical resources, improving the overall efficiency of healthcare services. Finally, grounded in international advanced pharmacy service concepts and practices, the guide encouraging innovation in existing pharmacy service models to meet the evolving healthcare needs and technological advancements, thereby maintaining the vitality and foresight of pharmacy services.

With the continuous improvement of healthcare policies and the rapid advancement of medical science and technology, the introduction of this guideline comes at a timely moment. We hope that it will contribute to the development of domestic standards for evaluating the effectiveness of clinical pharmacy services and provide a unified framework for the assessment and improvement of pharmacy services. Compared to the first edition, the second edition has been updated with newly included literature, offering the latest clinical evidence and research progress, making the content of the guideline more aligned with current medical practice and patient needs. However, with the ongoing advancement of medical science and technology, and the continuous innovation of clinical pharmacy service models, the content of this guideline may have certain limitations. Advances in medical technology introduce new drugs, treatments, and clinical practices, necessitating regular updates and improvements to the evaluation criteria to accommodate these changes and new requirements. The guideline will evolve in response to new research findings and practical experiences, continuously refining the value assessment system. It will also incorporate feedback and suggestions from peers to perpetually optimize its content and format.
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Clinical value

Recommendation 1: 1 A
Pharmacists can enhance the
TGAR of patients through
medication review,
pharmaceutical care, and
evaluation of regimen
appropriateness and
adherence

Recommendation 2: 1 A
Pharmacists can improve the
TGAR of patients through
medication education,
lifestyle interventions

Recommendation 3: I A
Pharmacists can reduce the
patient readmission rate
through medication
consultations or participation
in MDTs

Recommendation 4: I A
Pharmacists can reduce
patient readmission rate
through care services,
medication reconciliation, etc

Recommendation 5: 1 A
Pharmacists can reduce ADE
incidence rate through
medication reviews,
medication education,
medication reconciliation,
and participation in MDTs

Recommendation 6: I A
Pharmacists can reduce the
post-discharge MERs through
medication reconciliation
and/or patient education

Recommendation 7: I B
Pharmacists can reduce the
MERs in hospitalized
pediatric patients through
prescription review,
pharmaceutical rounds, and
medication education

Recommendation 8: 1 B
Pharmacists can promote
rational drug use in clinical
practice by proactively
intervening in physicians’
medication decisions through
prescription review and
evaluation

Recommendation 9: 1 B
Pharmacists can reduce MRPs
and improve clinical
therapeutic outcomes through
MTM

Recommendation 10: 1 A
Pharmacists can improve
patients’ medication habits
and adherence through
medication education

Recommendation 11: 1 D
Pharmacists can expand the
scope and reach of
pharmaceutical services
through online remote
pharmacy services, home
pharmacy services, and
pharmaceutical science
popularization

Economic value

Recommendation 12: I A
Pharmacists can enhance
clinical outcomes and
demonstrate
cost-effectiveness advantages
through medication rounds at
admission, medication
reconciliation, care during
hospitalization, education and
consultations at discharge,
and participation in
integrated clinics

Recommendation 13: 1 A
Pharmacists enhance patient
outcomes through medication
review, education, and
consultations, reducing or
‘minimally increasing costs,
demonstrating cost-utility
advantages

Recommendation 14: I A
Pharmacists reduce healthcare
costs by optimizing drug
therapy through clinical
interventions, such as
pharmaceutical care and
prescription review, resulting
in cost avoidance and
benefit-cost advantages

Recommendation 15: I B
Pharmacists enhance
medication appropriateness in
healthcare institutions
through prescription review
and evaluation, reducing
average drug costs per
outpatient and inpatient visit,
thereby saving overall
medication expenses and
demonstrating economic
value

Recommendation 16: 1 C
Pharmacists reduce average
hospitalization costs through
individualized medication
therapy and prescription
order reviews

Recommendation 17: 1 A
Pharmacists shorten hospital
stays by participating MDTs
and intervening in
antimicrobial stewardship

Recommendation 18: 1 B
Pharmacists enhance patient
satisfaction through
medication counseling,
medication education, and
MTM

Humanistic value

Recommendation 19: 1 B
Pharmacists enhance
healthcare professionals
satisfaction through
medication reconciliation,
regimen optimization,
pharmaceutical rounds,
medication education, drug
consultations, and case
discussions

Recommendation 20: 1 B
Pharmacists enhance patient
trust through chronic disease
MTM and pain management

ADE, adverse drug events; MER, medication error rate; MDT, multidisciplinary team; MRP,
medication-related problem; MTM, medication therapy management; TGAR, Therapeutic
Goal Attainment Rate; PAR, prescription (medical order) qualification rate.
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