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Background: With the remarkable effect of controlling the increase in drug costs by the first batch of National Key Monitoring and Rational Use Drugs (first NKMRUDs), the National Health Commission of the People’s Republic of China releases the second NKMRUDs to further strengthen the reasonable use of drugs. Unfortunately, the second NKMRUDs include some drugs of National Volume-based Procurement and National Essential Medicines, which challenges the management of pharmaceutical affairs on the three kinds of drugs.Objective: The main objective of this study was to investigate the prevalence of the second NKMRUDs and explore their monitoring indicators.Methods: An adapted WHO methodology for point prevalence surveys was conducted for the second NKMRUDs. For the monitoring indicators, we sought to explore whether the defined daily dose (DDD) and days of therapy (DOT) can be suitable for the second NKMRUDs through comparing differences between DDD and DOT with the prescribed daily dose (PDD).Results: Among the 935 included patients, 29.20% of the patients received at least one of the second NKMRUDs. A total of 273 patients were administered with 487 times of the second NKMRUDs. Among them, 162 , 62 , and 49 patients were receiving one, two, and three or more agents, respectively. The most commonly prescribed second NKMRUDs were compound amino acids, budesonide, and ceftazidime. The total DDDs and DOTs of the second NKMRUDs were 3360.68 and 1819.80, respectively, with the PDDs of 1865.26. The deviations (80.17%) of DDDs from PDDs were significantly greater than those (−2.44%) of DOTs.Conclusion: The prevalence of the second NKMRUDs was obtained by using the adapted PPS methodology at a tertiary university hospital. The DOT indicator is found to more accurately reflect actual consumption than the DDD indicator for second NKMRUDs. It is recommended to use the DOT indicator to monitor second NKMRUDs.Keywords: days of therapy, defined daily dose, National Key Monitoring and Rational Use Drug, monitoring indicator, point prevalence survey, prescribed daily dose
INTRODUCTION
Increasing drug costs is a worldwide challenge (IQVIA institute report, 2023). With the aims of improving the rational usage of medicine and removing perverse economic incentives, China initiates a series of healthcare reforms including the National Essential Medicine (NEM) policy, the National Volume-Based Procurement (NVBP) policy, and National Key Monitoring and Rational Use Drug (NKMRUD) policy (Mao et al., 2022). NEMs are crucial to promoting people health and achieving sustainable development, owing to the importance of “access to safe, effective, quality and affordable” attributes (Liu et al., 2023). The NVBP policy mainly aims to enhance access affordable medications and reduce drug prices through “volume purchase, volume-price linkage, and volume-for-price exchange” (Chen et al., 2021). Meanwhile, NKMRUD policies are released to control the unreasonable increase and standardize the clinical application management in the catalog.
Since significant achievements have been realized after the first batch of NKMRUDs (first NKMRUDs) (Wen et al., 2023), the National Health Commission of the People’s Republic of China releases the list of second batch of NKMRUDs to further strengthen the reasonable use of drugs. Surprisingly, the second NKMRUD list has new features such as antimicrobials and proton pump inhibitors (PPIs), which also belong to NEMs or drugs of NVBP or Provincial Volume-Based Procurement (PVBP). For NEMs, the proportion and sales amount in the tertiary general hospitals should not be less than 30% and 20%, respectively. For the drugs of NVBP, hospitals are forced and encouraged to prescribe them through Assessment Indicators for Designated Medical Institutions including compulsory completion of the agreed purchase quantity and rewards for retaining surplus medical insurance funds. Paradoxically, if the second NKMRUDs are strictly implemented restriction on their usage or even exclusion from the hospitals’ regular procurement list like the first NKMRUDs, it will inevitably contradict the favorable incentives provided by NEMs and NVBP or PVBP policies. Therefore, the management departments of pharmaceutical affairs urgently force to find the solution to resolve these contradictions.
A point prevalence survey (PPS) has been widely used to investigate the prevalence of healthcare-associated infections and antibiotic usage since continuous data collection on antibiotic prescription is not possible, owing to the results of the high workload and level of resources required for regular monitoring (Llata et al., 2009; Magill et al., 2014; Versporten et al., 2018). To solve antimicrobial resistance and investigate inappropriate use information on antibiotics, WHO launches WHO Methodology for Point Prevalence Survey on Antibiotic Use in Hospitals, version 1.1 (WHO PPS methodology) in 2018 (WHO, 2018). The WHO PPS methodology is widely utilized to estimate the antimicrobial usage in various hospitals (Vandael et al., 2020; Khursheed et al., 2023). As the most used indicators for antimicrobial stewardship programs (ASPs), defined daily dose (DDD) or days of therapy (DOTs) are selected as quantitative monitoring indicators in different countries (European Centre for Disease Prevention and Control, 2022 and Centers for Disease Control and Prevention, 2024).
As the WHO PPS methodology can be adapted and tailored for specific purposes, we were inspired to investigate the prevalence of second NKMRUDs in a tertiary university hospital in Guizhou province, China. Meanwhile, we sought to explore whether DDD or DOT could be used as the indicators for second NKMRUDs, as compared with the prescribed daily dose (PDD), which reflected the actual average dose of the prescriptions. Importantly, we tried to find the possibility of the solution for the contradiction among second NKMRUDs, NEMs, and NVBP or PVBP policies.
METHODS
Setting and study design
A WHO PPS methodology for second NKMRUDs was conducted at the Second Affiliated Hospital of Zunyi Medical University (second AHZMU) in Guizhou Province, China, for three consecutive weekdays in July 2023. The second AHZMU is a 959-bed, tertiary A-level comprehensive university hospital. The annual number of hospital discharges reaches 42,969, and the annual number of surgeries is 13,494 (data updated until 16 January 2024). A total of 48 specialties are set including orthopedic, ophthalmology, neurology, and other provincial priority clinical specialties.
We utilized a modified WHO PPS methodology according to the study objectives and the characteristics of second NKMRUDs. A corresponding excel sheet was designed to collect information on the clinical information about patients through a medical chart.
Ward selection
The emergency department and psychiatric ward were excluded in the study. All other acute care inpatient wards at second AHZMU were included in the study.
Patient selection
We enrolled all patients who were admitted on a study ward before 8 a.m. on the day of the survey, who had not been discharged from the ward by the time of the data collection. Patients were excluded if they were absent from the wards at the time of the survey.
Data collection and definitions
Prior to conducting PPS, the data collection team received data collection and methodology training to ensure data entry standardization. Two team members formed study pairs each day, alternating every half day.
Patient-level data including age, gender, medical specialty, renal function, primary diagnosis, comorbidities, and detailed information on second NKMRUDs (drug, dosage, route, duration, and indication) were collected. All data were available through the Hospital Information System. Wards were divided into adult medical wards, adult surgical wards, oncology wards, pediatric ward, neonatal ward, mixed ward, and intensive care ward.
Indicators of calculating drug consumption
DDDs and DOTs were collected as the indicators for drug consumption. For DDD calculation, it was obtained by dividing the total drug consumption of each drug into its corresponding DDD value, which is available online on the website of Anatomical Therapeutic Chemical Classification System and the DDD index. For DOT calculation, one DOT represents the administration of a single drug on a given day, regardless of the number of administered doses or dosage strength. One patient simultaneously receiving two drugs of second NKMRUDs would be considered receiving two DOTs (one for each drug administered) and so on, in accordance with the number of drugs of second NKMRUDs received daily (Polk et al., 2007).
In order to judge whether DDDs or DOTs is better to be selected as the indicators for second NKMRUDs, PDDs were chosen as the reference indicator. For PDD calculation, it was obtained through dividing the total utilization of each drug into its calculated PDD, which was defined as reflecting the usually prescribed dose in adult hospitalized patients with normal renal function (de With et al., 2006).
Deviations between DDDs and DOTs from PDDs were calculated through DDDs minus PDDs and DOTs minus PDDs, respectively. The deviation ratios of DDDs and DOTs were calculated using the following formulas, respectively:
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Statistical analysis
Data analysis was performed using IBM SPSS 26 software. Descriptive data were described as the number (percentage). The Wilcoxon rank-sum test was used for non-normally distributed variables. A p-value of less than 0.05 was considered statistically significant.
Ethical considerations
Ethical approval (KYLL-2023-056) was proved by the Ethics Committee of second AHZMU, waiving the requirement for individual consent.
RESULT
Patient baseline characteristics
There were 1,044 eligible patients who were on the ward when the assessment was conducted at 8 a.m. prior to the survey. In total, 109 patients were excluded since they planned to be discharged or were off the wards at the time of the survey. Finally, 935 patients were included for the following analysis.
The majority of the wards of the included patients were the oncology wards (n = 350), adult surgical wards (n = 315), adult medical wards (n = 212), pediatric wards (n = 32), intensive care wards (n = 12), mixed wards (n = 10), and neonatal medical wards (n = 4). The median age of the patients was 55 (IQR 43-66) years, and 481 (51.44%) were male patients. The median hospital length of stay before conducting the PPS was 5 days (IQR 2–14 days). Further clinical and demographic characteristics of patients are listed in Table 1.
TABLE 1 | Characteristics of patients using second NKMRUDs included in the survey.
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The prevalence and percentage of second NKMRUD prescription are shown in Table 2. Overall, 29.20% (273/935) of patients were receiving at least one second NKMRUD during the time of the survey. Among hospital wards, the prevalence of patients using second NKMRUD ranged from 0 in the neonatal ward to 100% in the intensive care ward. A total of 273 patients were administered 487 times of second NKMRUDs. In total, 162 patients were receiving one agent. A total of 62 patients were receiving two agents, and 49 patients were receiving three or more agents.
TABLE 2 | Prevalence rates of second NKMRUDs among the wards.
[image: Table 2]The most commonly prescribed second NKMRUDs were compound amino acids, budesonide, and ceftazidime, as listed in Table 3. The overwhelming majority of all second NKMRUD prescriptions was parenteral formulation (83.57%, n = 407). The oral formulation of second NKMRUDs constituted significantly fewer patients (1.23%, n = 6). For the indications of the second NKMRUD use, 278 (57.08%) of all the prescriptions were administered for therapeutic purpose, 182 (37.37%) for adjuvant therapy, and 27 (5.54%) for prophylaxis. Meanwhile, the median extending length of time for the second NKMRUDs was 5 days (IQR 2–8 days), which was calculated from the days of conducting PPS backward to the days of the beginning of second NKMRUD prescription.
TABLE 3 | Patient-level information about second NKMRUDs.
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The detailed information on the DDD values; calculated PDD values; and the policy attributes including NVBP, PVBP, NEM, and National Health Insurance Drugs is shown in Table 4. Importantly, the proportion of NVBP or PVBP medicines was 48%, and the proportion of NEMs was 24%.
TABLE 4 | Characteristics of the second NKMRUDs in our hospital.
[image: Table 4]The total number of second NKMRUDs prescribed at the second AHZMU was 25, in which 16 kinds of drugs were assigned with the DDD value by the ATC/DDD system. The total PDDs, DDDs, and DOTs of the second NKMRUDs were 1865.26, 3360.68, and 1819.80, respectively (Table 5). For total second NKMRUDs, the deviations (80.17%) of DDDs from PDDs were significantly greater than those (−2.44%) of DOTs from PDDs (p < 0.05). The top three of the largest absolute deviations of DDDs from PDDs were omeprazole (297.36%), esomeprazole (244.57%), and nicotinic acid (175.03%). The top three of the slight absolute deviation of DOTs from PDDs were cefotaxime (31.16%), alprostadil (27.19%), and levofloxacin (−18.87%).
TABLE 5 | Comparison between DDDs and DOTs with PDDs.
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A WHO PPS methodology was conducted to investigate the prevalence of second NKMRUDs in a tertiary university hospital. The PPS methodology is a practical monitoring tool that provides information on medication use at a specific point in time and a closer approximation of actual medication use than aggregated data (Saleem et al., 2020). The PPS methodology is widely used to investigate the use of antimicrobials in ASPs (Alothman et al., 2020).
In this study, we found that the prevalence of second NKMRUD use was 29.20%. To the best of our knowledge, this is the first time that the PPS methodology is utilized to investigate the use of the second NKMRUDs in hospitals. Interestingly, we found that the same inspired work was conducted to investigate sedation practices in intensive care units (Richards-Belle et al., 2016). We suggest that the prevalence rate is relatively low based on our personal experience. The ward of the highest prevalence was the intensive care ward, in which all the patients had been prescribed with the average of 4.83 kinds of second NKMRUDs. The reason may be due to the complexity and severity of the patients’ complication or comorbidity. Meanwhile, the wards with the lowest prevalence were the neonatal ward and oncology ward. The patients in the adult medical wards with the largest proportion were prescribed with the maximum number of second NKMRUDs. The majority of patients used one or two second NKMRUDs. Compound amino acids, budesonide, and ceftazidime were the top three prescriptions of second NKMRUDs. Importantly, the catalog of the second NKMRUDs consists of NEMs (24%) and drugs of NVBPs or PVBPs (48%) in our hospital.
For first NKMRUDs, the only two reported works focus on the utilization of interrupted time-series analysis to estimate the impact of first NKMRUDs (Li et al., 2022; Wen et al., 2023). The implementation of first NKMRUDs effectively reduces their expenses. Furthermore, some hospitals have implemented elimination and restriction measures for first NKMRUDs. Unfortunately, since the attributes of intent to meet the priority healthcare needs of a population for NEMs (Persaud et al., 2019) and improved the medication affordability attributes for NVBPs (Yuan et al., 2021), implementation of second NKMRUDs has to face a conflict of restriction usage and encouragement usage. Therefore, it is essential to select appropriate indicators for monitoring the second NKMRUDs, which can be a reliable practice to resolve the contradiction between the policy on NEMs or PVBP and second NKMRUDs. On one hand, monitoring indicators obviously facilitate the management of pharmaceutical affairs for various types of hospitals. On the other hand, an abnormal increase can be detected in time through the tracking of the monitoring indicators, providing an extraordinary warning.
In this study, we attempt to explore whether DDDs or DOTs could be used as the indicator for second NKMRUDs, as compared with PDDs. In drug utilization monitoring and research, a rough estimation of the PDD could provide a close approximation of drug use (Gagliotti et al., 2014). However, PDD suffers from the complex and time-consuming calculations. Therefore, PDD was always used as the reference. Meanwhile, DDDs and DOTs are the two main indicator measures in the ASPs. DDDs recommended by WHO focus on population-based parameters, assuming that the entities of patients and hospitals are homogenous. DOTs recommended by the Infectious Diseases Society of America/the Society for Healthcare Epidemiology of America guidelines for ASP classify the days of antimicrobial drug usage based on patient-level exposure (Barlam et al., 2016; Ababneh et al., 2021). The crucial advantage of the DDD indicator is that DDDs allow for the standardized comparison of the aggregate antimicrobial usage between hospitals. However, DDDs are always affected by dosage adjustment, especially in the pediatric ward or intensive care ward (Baier et al., 2022; Antunes et al., 2023). On the contrary, the main advantage of DOTs is unaffected by dosage adjustment. However, DOTs will overestimate the use of drugs given in multiple doses per day and more difficult to measure without computerized pharmacy records.
In this study, we found that the total absolute deviations (80.17%) of DDDs from PDDs were much greater than the absolute deviations (−2.44%) of DOTs from PDDs for the second NKMRUDs, indicating that DOTs might be more suitable for monitoring second NKMRUDs. DDDs of PPIs deviated significantly from the PDDs due to large differences between the actual administered dose and its DDD value: omeprazole (DDD = 20 mg, PDD = 79.47 mg), pantoprazole (DDD = 40 mg, PDD = 88.77 mg), lansoprazole (DDD = 30 mg, PDD = 51.25 mg), and esomeprazole (DDD = 30 mg, PDD = 103.37 mg). A slight absolute deviation (−7.86%) of DDDs from PDDs was observed for six antimicrobials. Among the six antimicrobials, cefotaxime (22.77%) and piperacillin–tazobactam (−35.08%) showed relatively large absolute deviations. Previous studies have also found that the PDDs of many antimicrobials do not correspond to the DDDs (Muller et al., 2006; Nunes et al., 2022). With KD et al. found that DDDs overestimated total antimicrobial use by 32% compared to PDDs (de With et al., 2009). The similar overestimation (28%) was also reported by Först et al. (2017). This was inconsistent with our results. The reason may be related to the quite small kinds of antimicrobials in our survey. The following large absolute deviations of DDDs from PDDs were nicotinic acid (175.03%), budesonide (88.67%), and poppycock (−40%). Meanwhile, the deviations of DOTs range from 0% to 31.16%. The DOTs of cefotaxime showed the largest absolute deviation (31.16%) from PDDs, but the similar deviation (22.77%) of DDDs was also observed. The similar trend was also observed for DOT deviation (27.19%) and DDD deviation (−16.67%) for alprostadil. Therefore, the above results indicate that DOTs might be more suitable for monitoring second NKMRUDs than DDDs.
The real goal of the DDD indicator is to estimate the days of actual antimicrobial prescription (Ibrahim and Polk, 2014). However, it is well-known that the DDDs cannot accurately estimate the days when the administered daily dose is significantly different from the DDD value. Meanwhile, the advantages of the DOT indicator are unaffected by the administered daily dose. Therefore, the DOT indicator should always be recommended to monitor the antimicrobial consumption in the intensive care ward or pediatric ward. In this study, we find that the DOT indicator seems to be more suitable for monitoring second NKMRUDs. The DOT indicator can not only recognize the patterns of drug combination and monotherapy but also estimate the actual drug utilization from patient-level prescription data (Momattin et al., 2018; Kallen et al., 2019).
There are some limitations to our study. This study was conducted in a single center with a local prescribing decision, prescribing pattern, and patient mix. In the future work, we attempt to conduct the multi-center study to testify the results. Additionally, the PPS methodology just represents the characterization of second NKMRUD use in the time of survey.
CONCLUSION
The prevalence rate, patient, and prescription characteristics of the second NKMRUDs were reported in this study. This is the first time that the PPS methodology is adapted to investigate the baseline information for the management of second NKMRUDs in the hospital. Our results indicate that DOT is more suitable as the indicator for monitoring the second NKMRUDs. To the best of our knowledge, this is also the first time to explore the monitoring indicator for the management of the second NKMRUDs. It is recommended that the DOT indicator should be selected as the monitoring indicator for second NKMRUDs in the hospitals, which may promote the refined management of second NKMRUDs.
DATA AVAILABILITY STATEMENT
The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.
ETHICS STATEMENT
The studies involving humans were approved by the ethical approval (KYLL-2023-056) and proved by the Ethics Committee of Second AH-ZMU, waiving the requirement for individual consent. The studies were conducted in accordance with the local legislation and institutional requirements. Written informed consent for participation was not required from the participants or the participants’ legal guardians/next of kin in accordance with the national legislation and institutional requirements.
AUTHOR CONTRIBUTIONS
LT: conceptualization, formal analysis, investigation, methodology, software, supervision, and writing–original draft. HL: data curation, investigation, resources, validation, and writing–review and editing. SW: investigation, resources, validation, and writing–review and editing. JL: investigation, resources, validation, and writing–review and editing. XJ: investigation, resources, validation, and writing–review and editing. YF: investigation, resources, validation, and writing–review and editing. NT: software and writing–review and editing. YH: writing–original draft and writing–review and editing.
FUNDING
The author(s) declare that financial support was received for the research, authorship, and/or publication of this article. This research was funded by the Doctoral Initiation Fund of Affiliated Hospital of Zunyi Medical University (No. 5).
PUBLISHER’S NOTE
All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors, and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.
REFERENCES
 Ababneh, M. A., Jaber, M., Rababa’h, A., and Alabweny, E. (2021). Prevalence of antimicrobial use in a tertiary academic hospital: a venue for antimicrobial stewardship programs. Expert Rev. Anti-Infect. Ther. 19 (8), 1047–1051. doi:10.1080/14787210.2021.1863789
 Alothman, A., Al Thaqafi, A., Al Ansary, A., Zikri, A., Fayed, A., Khamis, F., et al. (2020). Prevalence of infections and antimicrobial use in the acute-care hospital setting in the Middle East: results from the first point-prevalence survey in the region. Int. J. Infect. Dis. 101, 249–258. doi:10.1016/j.ijid.2020.09.1481
 Antunes, B. B. P., Silva, A. A. B., Nunes, P. H. C., Martin-Loeches, I., Kurtz, P., Hamacher, S., et al. (2023). Antimicrobial consumption and drug utilization patterns among COVID-19 and non-COVID-19 patients. J. Antimicrob. Chemother. 78 (3), 840–849. doi:10.1093/jac/dkad025
 Baier, J., Höpner, J., Haase, R., Diexer, S., Stareprawo, S., Mikolajczyk, R., et al. (2022). Monitoring antibiotic consumption in pediatrics. How close to reality are days of therapy and recommended daily dose methods?J. Pediatr. Infect. Dis. Soc. 41 (4), e126–e132. doi:10.1097/INF.0000000000003446
 Barlam, T. F., Cosgrove, S. E., Abbo, L. M., MacDougall, C., Schuetz, A. N., Septimus, E. J., et al. (2016). Implementing an antibiotic stewardship program: guidelines by the infectious Diseases society of America and the society for healthcare Epidemiology of America. Clin. Infect. Dis. 62 (10), e51–e77. doi:10.1093/cid/ciw118
 Chen, Y., Ji, X., Xiao, H., Unger, J. M., Cai, Y., Mao, Z., et al. (2021). Impact of the pilot volume-based drug purchasing policy in China: interrupted time-series analysis with controls. Front. Pharmacol. 12, 804237. doi:10.3389/fphar.2021.804237
 de With, K., Bestehorn, H., Steib-Bauert, M., and Kern, W. V. (2009). Comparison of defined versus recommended versus prescribed daily doses for measuring hospital antibiotic consumption. Infection 37 (4), 349–352. doi:10.1007/s15010-008-8138-4
 de With, K., Maier, L., Steib-Bauert, M., Kern, P., and Kern, W. V. (2006). Trends in antibiotic use at a university hospital: defined or prescribed daily doses? Patient days or admissions as denominator?Infection 34 (2), 91–94. doi:10.1007/s15010-006-5085-9
 Först, G., de With, K., Weber, N., Borde, J., Querbach, C., Kleideiter, J., et al. (2017). Validation of adapted daily dose definitions for hospital antibacterial drug use evaluation: a multicentre study. J. Antimicrob. Chemother. 72 (10), 2931–2937. doi:10.1093/jac/dkx244
 Gagliotti, C., Ricchizzi, E., Buttazzi, R., Tumietto, F., Resi, D., and Moro, M. L. (2014). Hospital statistics for antibiotics: defined versus prescribed daily dose. Infection 42 (5), 869–873. doi:10.1007/s15010-014-0649-6
 Ibrahim, O. M., and Polk, R. E. (2014). Antimicrobial use metrics and benchmarking to improve stewardship outcomes: methodology, opportunities, and challenges. Infect. Dis. Clin. North Am. 28 (2), 195–214. doi:10.1016/j.idc.2014.01.006
 IQVIA institute report (2023). The global use of medicines 2023 outlook to 2027. Available at: https://www.iqvia.com/insights/the-iqvia-institute/reports-and-publications/reports/the-global-use-of-medicines-2023 (Accessed February 20, 2023). 
 Kallen, M. C., Natsch, S., Opmeer, B. C., Hulscher, M. E. J. L., Schouten, J. A., Prins, J. M., et al. (2019). How to measure quantitative antibiotic use in order to support antimicrobial stewardship in acute care hospitals: a retrospective observational study. Eur. J. Clin. Microbiol. Infect. Dis. 38 (2), 347–355. doi:10.1007/s10096-018-3434-0
 Khursheed, N., Ahsan, Q., Rattani, S., Fatima, M., Raza, A., Tariq, S., et al. (2023). Point prevalence probing of antimicrobial prescription patterns from a developing country. Expert Rev. Anti-Infective Ther. 21, 1269–1276. doi:10.1080/14787210.2023.2259098
 Li, H., McIver, D. J., Ji, W., Du, J., Zhao, H., Jia, X., et al. (2022). The impact of a national stewardship policy on the usage patterns of key monitoring drugs in a tertiary teaching hospital: an interrupted time series analysis. Front. Pharmacol. 13, 847353. doi:10.3389/fphar.2022.847353
 Liu, Z., Zou, K., Liu, D., Zhang, M., Shi, Y., Chen, Z., et al. (2023). The price and affordability of essential medicines, progress and regional distribution in China: a systematic review. Front. Pharmacol. 14, 1153972. doi:10.3389/fphar.2023.1153972
 Llata, E., Gaynes, R. P., and Fridkin, S. (2009). Measuring the scope and magnitude of hospital-associated infection in the United States: the value of prevalence surveys. Clin. Infect. Dis. 48 (10), 1434–1440. doi:10.1086/598328
 Magill, S. S., Edwards, J. R., Bamberg, W., Beldavs, Z. G., Dumyati, G., Kainer, M. A., et al. (2014). Multistate point-prevalence survey of health care-associated infections. N. Engl. J. Med. 370 (13), 1198–1208. doi:10.1056/NEJMoa1306801
 Mao, W., Jiang, H., Mossialos, E., and Chen, W. (2022). Improving access to medicines: lessons from 10 years of drug reforms in China, 2009-2020. BMJ Glob. Health 7 (11), e009916. doi:10.1136/bmjgh-2022-009916
 Momattin, H., Al-Ali, A. Y., Mohammed, K., and Al-Tawfiq, J. A. (2018). Benchmarking of antibiotic usage: an adjustment to reflect antibiotic stewardship program outcome in a hospital in Saudi Arabia. J. Infect. Public Health 11 (3), 310–313. doi:10.1016/j.jiph.2017.08.008
 Muller, A., Monnet, D. L., Talon, D., Henon, T., and Bertrand, X. (2006). Discrepancies between prescribed daily doses and WHO defined daily doses of antibacterials at a university hospital. Br. J. Clin. Pharmacol. 61 (5), 585–591. doi:10.1111/j.1365-2125.2006.02605.x
 Nunes, P. H. C., Moreira, J. P. L., Thompson, A. F., Machado, T. L. S., Cerbino-Neto, J., and Bozza, F. A. (2022). Antibiotic consumption and deviation of prescribed daily dose from the defined daily dose in critical care patients: a point-prevalence study. Front. Pharmacol. 13, 913568. doi:10.3389/fphar.2022.913568
 Persaud, N., Jiang, M., Shaikh, R., Bali, A., Oronsaye, E., Woods, H., et al. (2019). Comparison of essential medicines lists in 137 countries. Bull. W. H. O. 97 (6), 394–404C. doi:10.2471/BLT.18.222448
 Polk, R. E., Fox, C., Mahoney, A., Letcavage, J., and MacDougall, C. (2007). Measurement of adult antibacterial drug use in 130 US hospitals: comparison of defined daily dose and days of therapy. Clin. Infect. Dis. 44 (5), 664–670. doi:10.1086/511640
 Richards-Belle, A., Canter, R. R., Power, G. S., Robinson, E. J., Reschreiter, H., Wunsch, H., et al. (2016). National survey and point prevalence study of sedation practice in UK critical care. Crit. Care 20 (1), 355. doi:10.1186/s13054-016-1532-x
 Saleem, Z., Hassali, M. A., Godman, B., Versporten, A., Hashmi, F. K., Saeed, H., et al. (2020). Point prevalence surveys of antimicrobial use: a systematic review and the implications. Expert Rev. anti-infect. Ther. 18 (9), 897–910. doi:10.1080/14787210.2020.1767593
 Vandael, E., Latour, K., Goossens, H., Magerman, K., Drapier, N., Catry, B., et al. (2020). Point prevalence survey of antimicrobial use and healthcare-associated infections in Belgian acute care hospitals: results of the Global-PPS and ECDC-PPS 2017. Antimicrob. Resist Infect. Control 9 (1), 13. doi:10.1186/s13756-019-0663-7
 Versporten, A., Zarb, P., Caniaux, I., Gros, M.-F., Drapier, N., Miller, M., et al. (2018). Antimicrobial consumption and resistance in adult hospital inpatients in 53 countries: results of an internet-based global point prevalence survey. Lancet Glob. Health 6 (6), e619–e629. doi:10.1016/S2214-109X(18)30186-4
 Wen, X., Wang, Y., Chen, X., Liu, Y., and Mao, Z. (2023). The impact of key monitoring policy on the usage of policy-related drugs in Hubei Province, China. Front. Pharmacol. 14, 1088723. doi:10.3389/fphar.2023.1088723
 Yuan, J., Lu, Z. K., Xiong, X., and Jiang, B. (2021). Lowering drug prices and enhancing pharmaceutical affordability: an analysis of the national volume-based procurement (NVBP) effect in China. BMJ Glob. Health 6 (9), e005519. doi:10.1136/bmjgh-2021-005519
Conflict of interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.
Copyright © 2024 Tang, Liu, Wu, Liu, Jiang, Fu, Tao and He. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.
OPS/images/fphar-15-1416010-t005.jpg
Category

DDDs#

Deviation from PDDs

Ts

Deviation from PDDs

Total 1865.26 3360.68 1495.42 (80.17%) 1819.80 ~45.46 (-2.44%)
Cefoperazone + sulbactam 68.68 74.00 532 (7.75%) 60.00 868 (~12.64%)
Cefotaxime 19.06 23.40 434 (22.77%) 25.00 5.94 (31.16%)
Meropenem 16367 151.67 ~1200 (-733%) 17600 1233 (7.53%)
Levofloxacin 16023 141.00 ~19.23 (-12.00%) 13000 -30.23 (~18.87%)
’ Piperacillin + tazobactam 13317 86.46 4671 (-35.08%) 13000 ~3.17 (-2.38%)
Ceftazidime 2415 232.00 7.85 (350%) 228.00 3.85 (1.72%)
Omeprazole 15895 631.60 472,65 (297.36%) 167.80 8.85 (5.57%)
Pantoprazole 139.69 310.00 17031 (121.92%) 14000 031 (-022%)
Esomeprazole 205,09 706.67 50158 (244.57%) 17000 ~35.00 (~17.11%)
Lansoprazole 4273 73.00 3027 (70.84%) 43.00 0.27 (0.63%)
Famotidine 4200 42.00 0.00 43.00 1.00 (2.38%)
Papaverine 800 480 3.2 (~40.00%) 800 0.00
Betahistine 68.95 63.75 ~520 (~7.54%) 69.00 0.05 (0.07%)
Nicotinic acid 3636 100.00 63.64 (175.03%) 37.00 0.64 (1.76%)
Alprostadil 2280 19.00 ~3.80 (-1667%) 2900 6.2 (27.19%)
Budesonide 37173 70133 329.60 (88.67%) 364.00 ~7.73 (-2.08%)

“The data on the group of “deviation from DDDs” and group of “deviation from DOTS" were taken in absolute value and statistically analyzed. In addition, there was a significant difference
between the absolute values of the data on the two groups, p < 0.05.
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Routes of administration, n (%)

Parenteral 407 (83.57%)
Oral 6 (1.23%)
Inhalational 74 (15.20%)

Types of indications, n (%)

‘Therapeutic 278 (57.08%)
Adjunctive 182 (37.37%)
Preventative 27 (5.54%)

Reason in notes, n (%)

YES 421 (86.45%)
NO 66 (13.55%)

Number of second NKMRUDs, n (%)

] 162 (59.34%)
2 62 (22.71%)
3 24 (8.79%)
4 11 (4.03%)
5 2(0.73%)
6 9 (330%)
7 3 (1.10%)
Top five prescriptions for second NKMRUDs, n (%)
Compound amino acid 95 (19.51%)
Budesonide 74 (15.20%)
Ceftazidime 40 (821%)
Omeprazole 29 (5.95%)
Human albumin 27 (5.54%)
Pantoprazole 27 (5.54%)
Drugs of NVBP or PVBP, n (%) 281 (57.70%)
NEMs, n (%) 183 (37.58%)
Length of second NKMRUD use in days, median (IQR)" 5(2-8)

‘Include the day of the survey if the second NKMRUDs were used on the day of the survey.
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All patients Using second NKMRUD

Patients, n 935 273
Male, n (%) 481 (51.44%) 171 (62.64%)
‘ Age, n (%)
Neonate 8 (0.86%) 0
0-14 74 (791%) 30 (10.99%)
15-29 48 (5.13%) 12 (4.40%)
30-44 111 (11.87%) 13 (4.67%)
45-59 360 (38.50%) 86 (31.50%)
60+ 334 (35.72%) 132 (48.35%)
Ward, n (%)
Pediatric wards 32 (3.42%) 21 (7.69%)
Neonatal wards 4(043%) 0
Adult medical wards 212 (22.67%) 122 (44.69%)
Adult surgical wards 315 (33.69%) 76 (27.84%)
Oncology wards" 350 (37.43%) 38 (13.92%)
Intensive care wards 12 (1.28%) 12 (4.40%)
Mixed wards 10 (1.07%) 4(147%)
Length of stay in days until PPS is performed, median (IQR) 5(2-14) 6 (3-11)
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Total 273 2920% 487 100%
‘ Pediatric wards 21 65.63% 2 513%
‘ Neonatal wards 0 0 [ 0 0
‘ Adult medical wards 122 57.55% [ 211 4333%
‘ Adult surgical wards 76 24.13% [ 132 27.10%
 Oncology wards 38 10.86% [ 53 10.88%
Intensive care wards 12 100% 58 1191%
Mixed wards 4 40% 8 164%
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