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Abstract

Objectives:

To understand the current situation of complications of midline catheter based on real-world data and
explore the effects of infusion of irritant medications through midline catheter on catheter-related
complicationss and clarify the factors influencing catheter-related complications, so as to provide a
reference for further clarifying the indication of midline catheter and reducing the incidence of
catheter-related complications.

Methods:

1. Based on the hospital electronic medical record information system, the information of medications
transfused through midline catheter was retrospectively collected. Determine pH value, osmotic pressure,
phlebitis incidence and whether the drug is a non-cytotoxic blistering agent, and the research group
discussed and initially drew up the list of irritant medications. The expert meeting method was used to
invite experts in clinical medicine, nursing, pharmacy and other aspects to give opinions on the contents of
the draft list to form the final version of the list of irritant medications.

2. Based on the hospital electronic medical record information system database, the data of patients
who underwent catheterization, maintenance and removal of midline catheter in our hospital from March
2019 to October 2022 were retrospectively collected. The statistical software SPSS27.0 was applied for
descriptive analysis to investigate the current situation of complications of midline catheter in the real
world. Through a retrospective cohort study, patients were divided into a irritant medications group and a
non-irritant medications group based on the injection of irritant medications as an exposure factor, and a
propensity score matching method was used to balance the differences in general data between the two
groups. Chi-square test, Fisher exact probability method and Kaplan-Meier survival analysis were used to
investigate the effect of infusion of irritant medications on catheter-related complicationss. Survival
analysis was performed by Kaplan-Meier method, survival differences among variable subgroups were
analyzed by Log-rank test, and relevant factors affecting catheter-related complicationss were identified by
Cox regression.

Results:

1. The irritant medications list constructed in this study included 46 medications in 7 categories,
including anti-infective medications, hypertonic medications, vasoactive medications, sedative and
analgesic medications, anesthesial-related medications, antiarrhythmic medications and other medications.

A total of 13 experts were invited to conduct face-to-face expert meetings on the irritant medications list



constructed in this study. The judging basis coefficient of the participating experts was 0.904, the
familiarity coefficient was 0.862, and the authority coefficient was 0.883.

2. In this study, a total of 1539 patients with midline catheter catheterization conforming to the
nanation standard were collected. Among them, 142 cases (9.23%) had catheter-related complications, the
incidence of bleeding (4.68%) was the highest. It was followed by catheter occlusion (3.12%), oozing
(2.66%), catheter dislodgment (1.95%) and catheter-related thrombosis (0.65%). The occurrence time of
each complication is as follows: oozing, bleeding and catheter dislodgment usually occur within 1 week
after catheterization; catheter occlusion and catheter-related thrombosis may occur at any time when
midline catheter is indwelled.

3. Among the 1539 patients, 1120 and 419 were in the irritant medications group and the non-irritant
medications group. There were significant differences in age, hypertension and diabetes between the two
groups (P<0.05). After propensity score matching, there were 412 patients in the irritant medications group
and 412 patients in the non-irritant medications group. There was no significant difference in general data
between the two groups after propensity score matching (P>0.05). After propensity score matching, there
were no statistically significant differences in the incidence of oozing, bleeding, catheter occlusion,
catheter-related thrombosis, catneter dislodgment and total catheter complications between the two groups
(P>0.05). After matching, Log Rank test showed that there was no significant difference in the cumulative
incidence of catheter-related complications between the irritant medications group and the non-irritant
medications group (P>0.05).

4. Among the 824 patients matched by propensity score, 66 (8.01%) developed catheter-related
complications. The results of single factor analysis (Log-Rank test) showed that there were statistically
significant differences in BMI, platelet count, activated partial thromboplastin time, first catheterization and
venous selection among patients (P<0.05). Cox regression multivariate analysis showed that Cephalic vein
catheterization (HR=2.366, 95%CI=1.351~4.145, P=0.003), low platelet count (HR=2.899,
95%CI=1.577~5.329, P<0.001), non-first catheterization (HR=2.318, 95%CI=1.350~3.979, P=0.002) was
an independent risk factor for catheter-related complications.

Conclusions:

1. Based on the analysis results of real-world data, the complication rate of midline catheter is
relatively low and has a certain time regularity, and the complication rate is high within one week after
catheterization, and the nursing staff should implement effective prevention strategies in time to reduce the
risk of complications.

2. The infusion of irritant medications through midline catheter did not increase the incidence of
catheter-related complications, and the catheter was retained for a long time, achieving relatively safe

clinical benefits.



3. In clinical practice, we should pay more attention to patients with Cephalic vein catheterization,
low platelet count and non-first catheterization as independent risk factors for catheter-related
complications, and carry out targeted interventions and health education related to catheter maintenance for
such patients in order to reduce the occurrence of catheter-related complications.

Key words: Midline Catheter; irritant medications; Complications; Real World Data; Propensity Score

Matching
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