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Background: The excessive use of intravenous infusion in China was once a serious problem, but in recent years, attention has been paid to 
the phenomenon, and the government has implemented several policies to solve the problem, which has been gradually improved.
Aim: This study focuses on evaluating the impact of ongoing interventions and improvements in outpatient intravenous infusion therapy.
Methods: From January 2016 to December 2022, we conducted a study to gather annual data on intravenous infusion prescriptions. A data 
questionnaire, encompassing information on departments, clinical diagnosis, and infusion drugs, was developed for this purpose. We analyzed 
the changing trends of Top 10 clinical departments with higher intravenous infusion usage rates and Top 10 drugs used. We also evaluated the 
compliance of intravenous infusion prescriptions with management regulations and drug instructions, for further intervention in the future.
Results: The analysis of intravenous infusion prescription rates revealed a gradual decrease from 10.89% to 5.63%. This reduction 
was statistically significant (P < 0.05). High levels of intravenous infusion use were consistently observed in emergency surgery and 
emergency medicine. Commonly administered drugs via infusion included antibacterial drugs, tumor medications, proton pump 
inhibitors, and injections of traditional Chinese medicine. Inappropriate prescriptions are often characterized by issues related to 
drug dosage, usage, indication, and selection. Trend analysis of unreasonable types revealed significant improvements in “Diagnosis 
incomplete/unwritten”, “Solvent selection”, “Dosing frequency”, and “Treatment without indication” (P < 0.05).
Conclusion: The findings of this study indicate a gradual improvement in the situation regarding intravenous infusion. However, 
there are still prevalent instances of unreasonable practices that need to be addressed.
Keywords: cross-sectional study, evaluation, analysis, intravenous infusion prescriptions, outpatient

Introduction
In hospitals throughout China, intravenous infusion is widely utilized as a significant method of clinical treatment.1–4 Reports 
indicate that in 2019, China consumed a staggering 10.5 billion medical infusion bags, equivalent to 7.5 bottles per person 
per year, significantly exceeding the international average. The 2020 National Adverse Drug Reaction Monitoring Annual 
Report reveals that injection administration accounts for 56.7% of all reported adverse drug reactions, with intravenous 
administration alone contributing to 91.1% of these reactions.5 Moreover, injections represent 57.0% of the total dosage form, 
with severe adverse reactions reported in 73.0% of injection cases.5 Evidently, intravenous administration poses significant 
risks and potential safety hazards, leading to a higher incidence of adverse reactions during clinical use.6–9

Furthermore, studies have highlighted the excessive and irrational use of intravenous infusion in China involving 
antibiotics, traditional Chinese medicine, adjuvant drugs, and parenteral nutrition.1,4 In a tertiary children’s hospital, 
approximately 30.5–50.1% of intravenous antibiotic prescriptions were inappropriately used for pneumonia, acute 
bronchitis, fever, and acute upper respiratory infection.3
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In recent years, substantial efforts have been made to enhance medical safety in China. The National Health 
Commission and various provinces and cities have issued numerous notices aimed at promoting the rational use of 
medication.10 The goal is to standardize hospital practices and address the excessive and unjustified use of intravenous 
infusion to reduce medical risks and alleviate patients’ healthcare costs.

In 2014, the Anhui Health Commission issued a notice to strengthen supervision of intravenous infusion practices in 
medical facilities. This notification included a list of 53 prevalent ailments commonly encountered in outpatient and 
emergency departments that do not require treatment via intravenous infusion.11 The objective is to mandate healthcare 
facilities at all levels to establish uniform protocols for managing intravenous infusion procedures, enhance oversight of 
medical safety measures, and reduce unnecessary infusion practices.

Recently, the National Health Commission released a “Notice on Issuing the National Medical Quality and Safety 
Improvement Goals for 2021”, which includes reducing the usage of intravenous infusion in hospitalized patients as one 
of the top ten goals for enhancing national medical quality and safety improvement goals.12 This marks the first time such 
a goal has been established on this list.

Within our hospital setting, the Pharmacy Department, Medical Management Department, and Quality Management 
Department are actively engaged in ongoing interventions concerning intravenous infusion prescriptions. This study aims 
to analyze outpatient intravenous infusion prescriptions and evaluate the impact of our continuous intervention efforts.

Materials and Methods
Study Design
Between January 2016 to December 2022, a retrospective descriptive study was conducted. Intravenous infusion 
prescriptions for outpatients were collected, to analyse trends in prescription use in recent years.

Ethical Approval
This study was conducted in accordance with the Declaration of Helsinki. Ethical approval was obtained from the Ethics 
Committee of the First Affiliated Hospital of the Bengbu Medical College. As this study was a retrospective analysis and 
patient information was anonymized, this study ensured that no harm was done to the authors and that the information 
was kept strictly confidential. The Ethics Committee waived the patient’s informed consent.

Data Collection
All information was obtained from the Hospital Information System (HIS) system. To gather pertinent information on 
intravenous infusion prescriptions, we developed annual data questionnaires, including the patient’s medical department, 
drug variety, quantity, dosage, indications, etc.

We randomly selected the number 15, during this survey, we collected all intravenous infusion prescriptions in 
outpatient patients on the 15th day of each month (or the first working day after weekends and holidays) as research data. 
We then analyzed the trends and rationality of intravenous infusion prescription usage over times.

Interventions
To enhance the rational utilization of medications, the hospital’s Pharmacy, Medical Management, and Quality 
Management departments have implemented a range of measures, including:

Pharmacy Department: Providing training for doctors, promoting rational drug use among medical staff and patients, 
conducting prescription audits, and performing prescription evaluations.

Medical Management Department: Organizing training sessions, developing management protocols, issuing notifica-
tions, and implementing penalties for inappropriate prescriptions.

Quality Management Department: Coordinating prescription evaluations and enforcing penalties for unjustified 
prescriptions.

These interventions have been ongoing from August 2015 to the present.
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Statistical Analysis
Based on questionnaires, we analyzed the changing trends of the top 10 clinical departments with higher intravenous infusion 
usage rates and the top 10 drugs used. We also evaluated the compliance of intravenous infusion prescriptions with the 
management regulations and drug instructions. To ensure the accuracy of the results, a pharmacist conducted a preliminary 
analysis of the rationality of the prescription, which was then revalidated by another pharmacist. SPSS analysis was conducted 
a statistical analysis, and the counting data were presented in the form of ratios or percentages. After frequency weighting, we 
performed a chi-square trend test on the proportion of unreasonable prescription types in different years.

Results
Changes in the Prescription Rate of Intravenous Infusion
The analysis included 14,081 prescriptions. Figure 1 displays the changes in intravenous infusion prescription rates for 
outpatients between 2016 and 2022. The data indicates that there was a gradual decline in intravenous infusion rates from 
10.89% to 5.63%.

Top 10 Clinical Departments with Intravenous Infusion Prescriptions
Table 1 displays the top 10 clinical departments that prescribed intravenous infusions, revealing that emergency surgery and 
emergency medicine had consistently high proportions of intravenous infusion prescriptions. Specifically, the intravenous 
infusion rate in emergency medicine ranged from 13.36% to 31.94%, with the median of 25.09%; while the intravenous 
infusion rate in emergency surgery from 2016–2022 was 9.09% to 25.62%, with a median of 13.93%. Conversely, the 
proportion of intravenous infusion prescriptions in pediatrics, and neurology departments decreased significantly. However, 
the proportion of intravenous infusion prescriptions in oncology department is gradually increasing.

Top 10 Drugs Used in Intravenous Infusion Prescriptions
Table 2 reveals that the primary medications administered through intravenous infusion in our hospital comprise 
antibacterial drugs, tumor medications, proton pump inhibitors, and traditional Chinese medicine injections.

Evaluation results of Intravenous Infusion Prescriptions
As shown in Table 3, the assessment of intravenous infusion prescriptions indicates a noteworthy improvement in the 
unreasonable prescription of intravenous infusions. The overall rate decreased from 19.65% (469/2387) in 2016, to 

Figure 1 Annual change trend of intravenous infusion prescription rate and unreasonable prescription rate in 2016–2022.
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Table 1 The Top 10 Clinical Departments with Intravenous Infusion Prescriptions from 2016 to 2022

Rank 2016 2017 2018 2019 2020 2021 2022

Departments Percent 
(%)

Departments Percent 
(%)

Departments Percent 
(%)

Departments Percent 
(%)

Departments Percent 
(%)

Departments Percent 
(%)

Departments Percent 
(%)

1 Pediatrics 17.64 Pediatrics 21.92 Emergency 
Medicine

25.09 Emergency 
Medicine

23.94 Emergency 
Medicine

31.94 Emergency 
Medicine

30.38 Emergency 
Medicine

26.81

2 Emergency 
Medicine

13.36 Emergency 
Medicine

18.25 Pediatrics 21.29 Pediatrics 22.23 Emergency 
surgery

25.62 Emergency 
surgery

17.94 Emergency 
surgery

18.04

3 Anesthesiology 13.32 Emergency 
surgery

10.76 Emergency 
surgery

13.93 Emergency 
surgery

13.83 Oncology 8.15 Oncology 8.57 Oncology 10.35

4 Neurology 10.35 Neurology 10.71 Neurology 9.89 Neurology 8.52 Pediatrics 6.43 Surgical 
Oncology

6.17 Surgical 
Oncology

8.38

5 Emergency 
surgery

9.09 Oncology 8.95 Surgical 
Oncology

7.36 Surgical 
Oncology

7.84 Surgical 
Oncology

4.93 Neurology 5.71 GCP 5.82

6 Surgical 
Oncology

8.09 Surgical 
Oncology

7.24 Oncology 5.07 Oncology 5.76 Neurology 3.64 GCP 4.41 Neurology 3.70

7 Oncology 4.11 Urology 2.35 Orthopedics 1.75 Nephrology 1.86 Convenient 
outpatient

2.25 Pediatrics 3.11 Pediatrics 3.01

8 Oncology 
Gynecology

3.69 Orthopedics 2.01 Urology 1.61 Orthopedics 1.67 Nephrology 2.14 Orthopedics 2.21 Convenience 1.68

9 Urology 2.39 Nephrology 1.57 Gastroenterology 1.32 Hematology 1.33 Urology 2.14 Nephrology 2.06 Fever 1.58

10 Radiotherapy 2.01 Gastroenterology 1.52 Hematology 1.22 Urology 1.17 Orthopedics 1.39 Orthopedics 2.06 Respiratory 1.58
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Table 2 The Top 10 Intravenous Medications Used from 2016 to 2022

Rank 2016 2017 2018 2019 2020 2021 2022

Drugs Percent 
(%)

Drugs Percent 
(%)

Drugs Percent 
(%)

Drugs Percent 
(%)

Drugs Percent 
(%)

Drugs Percent 
(%)

Drugs Percent 
(%)

1 Vinpocetine 7.25 Cefodizime 10.18 Dexamethasone 9.79 Reduning 13.75 Lansoprazole 14.04 Sodium acetate 
ringer

8.62 Fosfomycin 
sodium

9.17

2 Levofloxacin 6.95 Dexamethasone 9.78 Cefodizime 9.79 Dexamethasone 11.29 Levofloxacin 11.68 Epprazole 8.17 Levofloxacin 7.49

3 Cefodizime 6.37 Levofloxacin 8.51 Levofloxacin 9.30 Lansoprazole 9.05 Sodium acetate 
ringer

7.50 Levofloxacin 7.42 Sodium acetate 
ringer

7.24

4 Dexamethasone 6.16 Vidarabine 
monophosphate

6.80 Lansoprazole 7.70 Levofloxacin 7.54 Aminocaproic 
acid

6.22 Aminocaproic acid 5.31 Aminocaproic 
acid

4.58

5 Dehydroan 
drograpolide 

succinate

5.24 Pantoprazole 6.07 Reduning 6.19 Cefodizime 7.12 Zoledronic acid 4.72 Mannitol 3.21 Dexamethasone 4.24

6 Zoledronic acid 4.48 Clindamycin 
phosphate

6.02 Clindamycin 
phosphate

5.89 Azithromycin 4.70 Mannitol 4.07 Dexamethasone 3.06 Cimetidine 3.06

7 Tropisetron 4.44 Ginkgo leaf 
extract and 
dipyridamole

5.09 Vidarabine 
monophosphate

3.95 Clindamycin 
phosphate

4.17 Dexamethasone 3.75 Sodium aescinate 3.06 Vinpocetine 2.76

8 Clindamycin 
phosphate

4.11 Zoledronic acid 4.79 Sodium 
aescinate

3.60 Sodium acetate 
ringer

3.75 Sodium 
aescinate

3.75 Cyclophosphamide 2.86 Sodium 
bicarbonate 

ringer

2.56

9 Pantoprazole 3.81 Potassium 
chloride

3.33 Ginkgo leaf 
extract and 
dipyridamole

3.56 Sodium 
aescinate

3.52 Trastuzumab 3.64 Ossotide 2.61 Kcl 2.46

10 Dezocine 3.77 Sodium 
aescinate

3.23 Zoledronic acid 3.26 Aminocaproic 
acid

3.26 Reduning 3.32 Propofol 2.26 Mannitol 2.41
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Table 3 The Unreasonable Type from 2016 to 2022

Unreasonable type 2016 2017 2018 2019 2020 2021 2022 P-value

No. Percent 
(%)

No. Percent 
(%)

No. Percent 
(%)

No. Percent 
(%)

No. Percent 
(%)

No. Percent 
(%)

No. Percent 
(%)

Irregular prescription
Diagnosis incomplete/unwritten 77 16.42 67 13.96 28 7.61 0 0.00 2 2.25 0 0.00 0 0.00 0.000
Date exceeded 19 4.05 6 1.25 6 1.63 2 0.58 6 6.74 6 3.64 4 2.60 0.585

Unsuitable prescription
Medication indications 25 5.33 18 3.75 8 2.17 29 8.38 43 48.31 74 44.85 65 42.21 0.000
Selection of drugs 1 0.21 0 0.00 1 0.27 2 0.58 3 3.37 6 3.64 5 3.25 0.001

Dosage 23 4.90 34 7.08 18 4.89 17 4.91 15 16.85 22 13.33 18 11.69 0.000

Solvent selection 149 31.77 147 30.63 145 39.40 140 40.46 5 5.62 25 15.15 20 12.99 0.000
Dosing frequency 166 35.39 185 38.54 151 41.03 143 41.33 1 1.12 26 15.76 32 20.78 0.000

Dosing course 1 0.21 2 0.42 1 0.27 0 0.00 0 0.00 2 1.21 4 2.60 0.006

Combination medication 0 0.00 3 0.63 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 –
Repeat medication 0 0.00 0 0.00 2 0.54 0 0.00 0 0.00 0 0.00 0 0.00 –

Others 0 0.00 1 0.21 0 0.00 0 0.00 1 1.12 0 0.00 0 0.00 0.317

Supernormal prescription
Medication without indication 8 1.71 17 3.54 8 2.17 13 3.76 13 14.61 4 2.42 6 3.90 0.000

Total 469 480 368 346 89 165 154
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7.59% (154/2029) in 2022. Specifically, the rate of irregular prescriptions decreased from 4.02% (96/2387) to 0.2% (4/ 
2029), while the rate of unsuitable and excessive prescriptions decreased from 15.63% (373/2387) to 7.39% (150/2029). 
Trend analysis of unreasonable types revealed significant improvements in “Diagnosis incomplete/unwritten”, “Solvent 
selection”, “Dosing frequency”, and “Treatment without indication” (P < 0.05).

Discussion
Based on the statistical data of outpatient and emergency intravenous infusion between 2016 and 2022 in our hospital 
(Figure 1), a significant decline in the rate of intravenous infusions is evident, indicating effective control over excessive 
usage. In 2019, the rate of intravenous infusion decreased to 8.93%. Moreover, there was a remarkable reduction in the 
rate of intravenous infusion in 2020 (3.62%), which can be attributed to the impact of the COVID-19 pandemic.13–18 

Restriction measures imposed by hospitals and patient concerns about contracting COVID-19 resulted in decreased 
hospital visits.15–18 However, the rate of intravenous infusion has since rebounded.

As shown in Table 1, departments such as emergency, pediatrics, oncology, and neurology demonstrate higher rates of 
intravenous infusion. The emergency department presents the highest percentage since critically ill patients require rapid-acting 
medication that achieves therapeutic concentration more effectively through intravenous infusion—a primary treatment method. 
In pediatrics, where fever predominates among patients, factors such as drug formulation, taste, and duration of action impact 
treatment outcomes for children. Intravenous infusion is often chosen due to eagerness and incomplete understanding by patients 
or their family members.19,20 The oncology department is responsible for diagnosing and treating tumor patients. Intravenous 
infusion is commonly used for chemotherapy administration when formulating treatment plans. Furthermore, our hospital 
schedules daytime chemotherapy sessions for tumor patients at the outpatient department to optimize ward utilization—another 
contributing factor to high intravenous infusion rates. In the neurology department, frequent utilization of intravenous infusion 
can be attributed to the patient demographic consisting mainly of middle-aged and elderly individuals with complex conditions, 
for whom intravenous infusion is often favored to expedite recovery.

Based on the observed changes in the proportion of intravenous infusion prescriptions, there has been a noticeable decrease 
in the utilization of intravenous infusion in pediatrics, oncology, and neurology departments. However, in the emergency 
department, the rate of intravenous infusion has either remained high or even increased. Therefore, the findings suggest that 
intervention efforts should focus on addressing intravenous infusion practices specifically in the emergency department. 
Table 2 illustrates alterations in intravenous infusion medications. Notably, there has been a steady decrease in the proportion 
of antibacterial drugs used in intravenous infusions, indicating progress in reducing their overuse. However, there are still 
concerns regarding inappropriate selection of antibacterial drugs. For instance, conditions like acute viral tonsillitis and acute 
bronchitis typically do not require antibiotics. Clinicians should exercise greater caution when selecting appropriate anti-
bacterial drugs to minimize or delay bacterial resistance.21,22 Additionally, there is a lack of standardization in dosage and 
frequency for antibacterial drugs. Many prescriptions call for once-A-day administration instead of the recommended three to 
four times daily for optimal therapeutic effect. This discrepancy can negatively impact treatment outcomes. These findings 
highlight the need for further attention towards standardized use of antibacterial drugs.

Based on the assessment outcomes of intravenous infusion prescriptions (as presented in Table 3), it is evident that 
inappropriate prescription practices have significantly improved, but still persist to some extent. For example, improper dosing 
frequency occurs most frequently with antibiotics, where once-A-day dosing is prevalent instead of the recommended 2–3 
times daily.21 Trend analysis of unreasonable types in recent years revealed significant improvements in “Diagnosis 
incomplete/unwritten”, “Solvent selection”, “Dosing frequency”, and “Treatment without indication” (P < 0.05). However, 
further control is needed for “Date exceeded”, “Medication indications”, “Selection of drugs”, “Dosage”, and “Dose course”.

Intravenous infusion, as a treatment method, can be considered a “double-edged sword.” While it can effectively cure 
diseases, it also poses various risks and potential adverse events that can harm patients. In recent years, hospitals have 
introduced management processes and implemented their own methods to control outpatient infusion, with some hospitals 
even discontinuing the practice altogether. However, simply reducing the usage rate of intravenous infusion is an insufficient 
measure for assessing its rational use. We emphasize the importance of hospitals strengthening supervision and guidance, fully 
utilizing the expertise of hospital pharmacists, and intensifying the prescription review process to ensure appropriate 
indications, usage, and dosage of intravenous infusion.
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Conclusions
In conclusion, the outpatient department of our hospital has shown a gradual improvement in the status of intravenous 
infusion. However, there are still instances of unreasonable infusion practices that need to be addressed. To mitigate these 
issues, it is crucial for the hospital to enforce prescription guidelines for healthcare providers and involve pharmacists in 
reviewing and verifying prescriptions. This collaboration will help minimize incidents of inappropriate intravenous 
infusion and ensure the provision of safe and effective treatment.
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