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1 INTRODUCTION

Establishing venous access through a catheter is one of the most widely used pro-
cedures in the hospital setting (1). Determinants for the type, size, and location of venous
access include the clinical status of the patient, the planned therapeutic agents, and the
continuous need for laboratory investigations (2). Moreover, the selection of a venous
access device should be based on specific indications for that device, with the goal of
minimizing the chances of insertion failure and reducing the possible complications in
mind (3).

There are numerous ways of establishing intravenous (IV) access. A peripheral ve-
nous catheter (PVC) is inserted in veins located distally on the upper or lower limbs (4).
A central venous catheter (CVC) is a catheter with a tip reaching centrally-located veins
in the neck, chest, or groin, including the superior vena cava, inferior vena cava, brachi-
ocephalic veins, internal jugular veins, subclavian veins, iliac veins, and common femoral
veins (5). A peripherally inserted central catheter (PICC) is a form of venous access that
extends through a peripheral vein in an extremity to reach a larger central vein (6).

A midline catheter is a peripheral venous access device, usually 8-20 cm in length,
which is placed in a vein in the upper arm and extends to or below the level of the axillary
vein but does not reach a central vein (1, 7). The main difference between a midline
catheter and a CVC or a PICC line is that the latter two extend to reach central veins,
such as the subclavian (2). Midline catheters are inserted using the Seldinger's tech-

nique, usually with the assistance of ultrasound (8).

A shorter length of stay in the hospital confers improved outcomes for patients with
fewer readmissions and reduced mortality rates (9). Still, many patients, especially those
with complicated conditions or those requiring admission to intensive care, require ex-
tended hospital stays (10). The Michigan Appropriateness Guide for Intravenous Cathe-
ters (MAGIC) recommendations propose the use of PVCs for durations less than 5 days
(11). Since the use of PVCs is hampered by short dwell time, CVCs are often preferred
for medium- to long-time intravenous treatment. However, CVCs are associated with
multiple complications that limit their use in the hospital (12). The midline catheter offers
a longer dwell time than the PVC (2). In addition, the midline catheter is associated with
fewer needle punctures, a lower complication rate (i.e., infection and thrombosis), and a
potential cost benefit for hospitals (7). This study further explores the advantages of the

midline catheter over other types of catheters.



1.1 Stubpy OBJECTIVES

The aim of this study is to investigate the use of midline catheters as a viable option
for long-term IV access in the Vascular Surgery department at the University Clinic Augs-
burg. The department faces challenges due to a patient population that is often older and
has multiple comorbidities, resulting in extended hospital stays and the need for long-
term IV access. It is crucial to have IV access options that are both comfortable and
effective to meet the needs of this patient population. Therefore, this study is motivated
by the lack of studies on the utility of midline catheters in long-term IV access for patients
with vascular disease. We seek to provide valuable insights into the advantages and
limitations of midline catheters. The results of this study will inform clinical practice and
help to improve patient care in the Vascular Surgery department at the University Clinic

Augsburg.

In this study, we evaluate the PowerGlide Pro Midline Catheter (BD medical tech-
nology company, Tullastr.8-12 street in Heidelberg, Germany).

The Power Glide Pro catheter is a sterile, minimally invasive, single-use method
for creating intravenous access for patients who foreseeably need one for at least 7 days.
The device is intended for short-term use (<30 days) to draw blood and administer fluids
intravenously. The catheter consists of an insertion needle with a passive safety mech-
anism to avoid puncture injuries to the user, a guide wire, and a radiopaque, body-sof-
tening polyurethane catheter with a lumen for introducing force. The maximum injection
flow rates of 2, 5, and 7 ml / s (for the 22G, 20G, and 18G, respectively) enable a variety

of therapies with a single access point.
Primary Endpoint:

The main objective of this study is to analyze the dwell time of midline catheters
(Power Glide pro from BD medical company) in patients with vascular disease. Thus,
The primary endpoint explored by the study was the duration of catheter stay in days

(defined as the time between catheter insertion and removal).

Study hypothesis: the PowerGlide Pro™ Midline Catheter can be inserted for
longer periods of time than a standard PVC (the dwell time of the PVC will be obtained

from the literature).



Secondary Endpoints:

1) Can certain medications (e.g., vein irritants such as prostaglandins) be
administered via midline catheters?

2) Is the midline catheter associated with a lower rate of complications
(thrombophlebitis, occlusion)?

3) Can patient satisfaction be improved by using the midline catheter?
1.2 SCIENTIFIC BACKGROUND

1.2.1 Midline Catheters

The midline catheter first used by the Deseret Medical Corporation dates back to
the 1950s (13). Becton Dickinson was the manufacturer of the device, whose indication
was cannulating patients who required one week of IV therapy (13). Improvements in the
design of the device continued until the 1980s (14). Reports of hypersensitivity reactions
related to materials used in the manufacturing of the catheter led to the decline of its use
in the 1990s (15). Subsequent reconfiguration of the materials and design helped the
midline catheter regain its popularity and highlight its advantages over traditional PVCs,
including its prolonged use and lower complication rates (8, 14).

The midline catheter is usually made of silicone or polyurethane, has a single or
double lumen, and is available in a wide range of sizes (14). Insertion can be carried out
with a catheter-over-the-needle technique, by insertion through a tear-away introducer
sheath technique, or by the Seldinger technique (16). Radiographic confirmation of the

location of the tip is generally not necessary (16).

The indications, contraindications, and complications of midline catheters are
similar to those of PVC (16). The recommended dwell time according to the instructions
for use (IFU) is <30 days. Previous literature indicates that midline catheters last a me-
dian of 7 days, with some reports of catheters that stayed in place for up to 49 days (17,
18, 19). The longer dwell time decreases the need for frequent replacement, which can
be associated with increased patient discomfort, costs, and staff workload (20). Addition-

ally, the midline catheter is associated with a low risk of catheter-related infections (19).

1.2.2 Midline Catheters vs. Peripheral Venous Catheters (PVCs)

The peripheral venous catheter (PVC) is a commonly used invasive procedure in
the hospital setting, with about 2 billion procedures performed globally each year (21). A

PVC is also the preferred venous access in emergency situations due to its convenience



and relatively quick administration. However, the insertion of a PVC is associated with a
first-attempt success rate of only 83% according to a 2016 study (22), and an overall
failure rate of 35-50% according to a 2015 study (23). Moreover, PVC is generally rec-
ommended when the duration of venous access is expected to be less than 5 days (11).

According to a 2017 study from France, PVCs are associated with a complication
rate of approximately 52.3% (24). The main complications are phlebitis (20.1%), hema-
toma (17.7%), extravasation (13.1%), infection (0.4%), and occlusion (12.4%) (24). The
rate of these complications, especially phlebitis, decreases with decreasing the duration
a PVC is in place (25). Therefore, to reduce the risk of phlebitis and catheter-related
infection, it is recommended that the catheter be replaced every 72-96 hours (26, 27,
28).

The midline catheter has a lower phlebitis rate than the PVC (13). One study also
found that ultrasound-guided long catheters have a lower failure rate than their short
counterparts (29). Despite having a comparable rate of bloodstream infections, the mid-
line catheter has a longer dwell time of (7.69-16.4) days compared to the PVC (2.9-4.1
days) (2). Therefore, it is recommended that a midline catheter or a PICC should be
considered instead of a PVC when the duration of therapy exceeds six days (30). Despite
costing as much as 3 PVCs, midline catheters may reduce costs when used as alterna-

tives to CVCs or in patients with difficult IV insertions (2).

The midline catheter can be used to administer fluids and medications that are
usually administered with a PVC, with the added benefit of a larger diameter of the target
vessel (basilic or cephalic vein) (14, 31, 32). The dilution of medication caused by the
larger vessel diameter accounts for the reduced incidence of chemical phlebitis, infiltra-
tion, and patient discomfort (13, 33, 34, 35, 36).

Lastly, the Seldinger technique provides an easier method for the insertion of the
midline catheter compared to the “cannula-over-needle” technique associated with tradi-
tional PVCs (37). The more convenient insertion, the relatively more biocompatible ma-
terials, and the length of the catheter make the midline catheter more suited for cannu-

lations of longer durations (37).

1.2.3 Midline Catheters vs. Central Venous Catheters (CVCs)

CVCs are commonly used vascular access devices in the acute care setting (38).
This type of catheter is primarily used to infuse fluids and certain medications, monitor

central venous pressure, and as an alternative when other vascular access devices fail
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or are unable to be secured (39). Examples of medications administered using a CVC
include chemotherapy, long-term antibiotics, or total parenteral nutrition (40). Despite its
prevalent use, around 15% of patients will encounter complications associated with the
insertion of a CVC (38). Complications include infection (5-26%), thrombosis (2-26%),
occlusion, and mechanical complications (5-19%), which usually occur during insertion
(38, 41, 42). Central line-associated bloodstream infection (CLABSI) is a particularly
feared complication of CVCs, especially in the ICU setting (43). Furthermore, even
among experienced hands, CVCs can have a failure rate of 10.1%, according to a 1986
study (44). Ultrasound or Doppler ultrasound guidance increases the insertion success
rate, decreases the rate of complications during insertion, and decreases the need for
multiple insertion attempts (45). It is also common practice to radiographically confirm

the tip location after the insertion of a CVC.

A study of 693 patients found that, compared to CVCs, the use of midline catheters
resulted in statistically significant lower rates of catheter-related infections (3.5% vs.
0.2%), fewer mechanical complications (2.6% vs. 0.3%), lower crude mortality rates
(5.3% vs. 17.3%), less line-related readmissions (0.2% vs. 2.8%), and fewer transfers to
the ICU after line placement (5% vs. 9%) (46). Additionally, ultrasound-guided midline
catheter placement for patients in intensive care can help facilitate earlier removal of a
central line and decrease the incidence of CLABSI (47).

1.2.4 Midline Catheters vs. Peripherally Inserted Central Catheters (PICCs)

PICCs are considered a safe and effective alternative to CVCs for the administra-
tion of peripherally incompatible infusates and long-term administration of medications
(11, 48). According to the MAGIC recommendations, PICCs are appropriate if the dura-
tion of insertion is expected to be more than 6 days and preferred to midline catheters if
the duration is expected to be more than 14 days (11). However, the use of PICCs is not
without risk. A French study that focused on 127 PICC insertions found that the main
complications included occlusion (7%), rupture (1.6%), accidental withdrawal (2.4%), in-
fection (3.1%), and venous thrombosis (2.4%) (49).

A study at a large academic center that compared 206 PICCs to 200 midline cath-
eters inserted in a total of 367 patients found that midline catheters are associated with
a higher rate of non-life-threatening complications compared to PICCs (50). However,
PICCs were associated with more serious complications, such as bacteremia (50). A

second study comparing midline catheters to PICCs found that PICCs are more appro-
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priate and less problematic for catheterizations beyond 14 days (51). Another meta-anal-
ysis of 167 studies found that the prevalence of catheter-related infections was compa-
rable between midline catheters and PICCs (52). Overall, the PICC has been more thor-
oughly studied and implemented into everyday practice, while the midline catheter needs
further supportive evidence to replace PICCs, especially for longer catheterizations.

1.2.5 Midline Catheter Use in the Administration of Vasopressors and Vasodila-
tors

Due to fears of extravasation and subsequent tissue necrosis, vasopressors are
considered unsafe to be administered through a PVC and are traditionally infused using
a CVC (53). However, the placement of a CVC can hinder the timely administration of
vasopressors as it is time-consuming and sometimes difficult to perform in the emer-
gency department (54, 55). A retrospective study published in 2021 concluded that mid-
line catheters are considered a safe and efficacious alternative to CVCs for the admin-

istration of vasopressors (56).

Due to the higher osmolarity and vesicant properties of some peripheral vasodila-
tors, patients suffering from peripheral arterial disease may suffer from redness and irri-
tation at the site of administration of these medications. Midline catheters may offer a
safer and more reliable option, particularly for those with a longer duration of treatment.
According to our knowledge, no studies have specifically investigated the efficacy of mid-

line catheters in the administration of vasodilators.
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2 METHODS

This is a single-center prospective observational study that aims to describe the data
collected on patients receiving midline catheter insertions. This study does not have a
control group and, thus, is not a comparison study. This study was performed on patients
admitted to the University Clinic Augsburg (Universitatsklinikum Augsburg) in the time

frame between January 1%, 2018, and November 30", 2020.
2.1 ETHICAL AND LEGAL ASPECTS

The study is carried out in accordance with the Declaration of Helsinki in its current
version. Before the start of the study, the study protocol was submitted to and approved
by the Clinical Ethics Committee of the Ludwig-Maximilians-University (project number:

18-813) for professional advice.

Before the start of the study, the participants are informed in writing and orally about
the nature and scope of the planned study, in particular about the possible benefits and
possible disadvantages. Participants’ consent is documented by signing a declaration of
consent. The standard consent form (supplemental materials) includes patient identifi-
cation, procedure clarification, and the date of the consent. The consent can be with-
drawn at any time, without giving reasons and without any consequences for the partic-
ipant dropping out. If a participant withdraws from the study, any pertaining data that has
already been obtained will be destroyed, or they will be asked whether they agree to the

analysis of the data. Patients will not receive any compensation in this study.

All patients are coded with a sequential number (pseudo anonymized). The data to
be evaluated are saved with this code only in an Excel spreadsheet on a PC with re-
stricted access in the Department of Vascular Surgery and then evaluated. Only author-

ized persons have access to the original data.
2.2 PATIENT SELECTION

We aimed to recruit a total of 50 patients to participate in the study. Participation

in this study did not change anything in the course of treatment for all included patients.
Inclusion Criteria

To be included in the study, patients must meet all of the following criteria:
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- Patients admitted to the vascular surgery service at the University Clinic Augs-

burg during the time frame mentioned before.

- Patients older than 18 years of age.

- Patients had a midline catheter inserted for one of the following three indica-

tions:

1. The need for IV access with an expected duration of 7 days or more.

2. The need for Alprostadil (brand name Prostavasin, UCB S.A., Belgium)

therapy in patients with peripheral arterial disease.

= Alprostadil therapy is administered to patients with peripheral ar-

terial disease whose Rutherford classification (57) is 24, who can-

not undergo interventional or operational revascularization. The

Rutherford classification is used to classify patients with peripheral

arterial disease according to symptoms:

Stage 0 — Asymptomatic

Stage 1 — Mild claudication

Stage 2 — Moderate claudication

Stage 3 — Severe claudication

Stage 4 — Rest pain

Stage 5 — Minor tissue loss with ischemic nonhealing ulcer
or focal gangrene with diffuse pedal ischemia

Stage 6 — Major tissue loss — Extending above transmeta-

tarsal level, functional foot no longer salvageable

= Alprostadil therapy is administered through an infusion of 20 ug

twice daily that can be increased to 40 ug twice daily, with each

infusion lasting 3-4 hours.

3. Patients with difficult standard PVC insertions due to poor conditions of

the veins or without a visible or palpable vein for the insertion of a stand-

ard PVC.

Exclusion Criteria

Patients who meet any of the following criteria were excluded from the study:

- Patient with life-threatening conditions.

- Patients who require a CVC.

- Patients who are allergic to any of the materials used in the catheter, mainly

polyurethane.
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- Patients on dialysis or patients with chronic kidney disease whose GFR is be-
low 30 ml/min (to preserve the veins for future possible arteriovenous shunt op-
erations).

- Patients with conspicuous puncture sites, e.g., local infection, skin lesions, pre-
vious treatments, or operations at the puncture site that prevents proper stabili-
zation or insertion of the catheter.

- Patient with thrombosis or thrombophlebitis in the puncture area.
2.3 COLLECTION OF DATA

The data was collected using three forms filled out by the healthcare provider re-
sponsible for the insertion, maintenance, and removal of the midline catheter. The first
form, titled “Insertion,” was filled out at the time of insertion. The second form, titled
“Course,” was filled out daily while the midline catheter was inserted. The third form, titled
“removal,” was filled out a the time of removal of the midline catheter. The three forms
are found in the supplemental material. The data collected is directly related to the end-
points of the study (see below).

Other patient-related data, including clinical notes, laboratory results, and comor-

bidities, were collected by examining patients’ medical records and stored digitally.
Insertion Form
The data collected at the time of the insertion include:

- Patient identification
- The date of insertion
- The type of medication administered along with the type of infusion (continuous
or intermittent) and dosage. Types of medications listed included:
o Antibiotics
o Anticoagulants
o Cardiac medications
o Others
- Target vessel
- The presence or absence of sonographic assistance
- The diameter and length of the catheter
- Depth of the vein (defined as the distance from skin to the center of the vein)

- The diameter of the vein

15



- The number of attempts until successful catheterization

- The duration of time required to insert the catheter in minutes (defined at the
time period starting with vein assessment for placement of the catheter until the
placement of the securing patch on the cannula)

- Patient comfort score on a scale from 1-10 using a standardized visual analog
scale (VAS) (58)

- Additional notes
Course Form

The data collected during the course of treatment (while the midline catheter was

still inserted):

- Patient identification

- Daily puncture site condition

- Weekly sonographic check for the catheter condition checking for possible com-
plications (e.g., thrombosis, thrombophlebitis)

- Weekly leukocyte count and C-reactive protein (CRP)

Removal Form
The data collected at the time of removal of the midline catheter:

- Patient identification

- Date of removal

- Reason for removal

- The duration of the catheter in days

- Result of microbiological examination of the catheter tip after removal
2.4 CATHETER INSERTION

The procedure of insertion of the Midline Catheter Power Glide Pro™ was based on
the “Instructions for Use.” The conductors of the study were trained by personnel from
BD on the proper techniques for the insertion of a PowerGlide Pro™ Midline Catheter.
The conductors of the study performed multiple successful midline catheter insertions
under supervision before commencing the study. Two catheter sizes were used: 18G
and 20G, along with two lengths: 8 cm and 10 cm. The insertion, maintenance, and re-
moval processes were similar to previous studies (59). The following processes must be

observed when using the catheter:
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Catheter Insertion

After acquiring consent, the midline catheter was inserted using instructions in the man-
ual provided by the manufacturing company (supplemental materials). All catheters were
inserted by the vascular surgery team. All sterility precautions were followed while insert-
ing the catheter. After choosing the correct gauge size and length, the following steps

were followed:

1. Atourniquet is applied proximal to the target vein.

2. The target vein for catheterization was identified using ultrasound. The target
vein should have a diameter of at least 2 mm.

The puncture site is sterilized.
The catheter is inserted using the Seldinger technique under ultrasound guid-
ance:
a. The needle is removed from the plastic housing.
b. The needle is inserted into the vein, and blood return is observed.
c. The guidewire is fully advanced using the push-off button until the wings
fully deploy.
d. The catheter is fully advanced over the needle and guidewire using the
catheter wings.
e. The catheter tip position is monitored and adjusted using ultrasound.
f.  With the catheter wings held in place, the housing is fully removed from
the catheter.
g. While the proximal end of the wing is held to stabilize the device, the
wings are lifted up and folded back.
h. The wings are then removed.
i. The injection cap is immediately placed.

5. The catheter is fixed in place with a special plaster (StatLock Stabilization De-
vice). The StatLock Stabilization Device works by clamping the catheter in place,
ensuring that it stays in the desired position. The system consists of a secure
base that is applied to the patient's skin and a locking mechanism that is attached
to the catheter. The locking mechanism is then engaged with the base, creating
a secure and stable connection that reduces the risk of catheter dislodgement

and movement.
Catheter Management

The standard catheter care includes:
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e Daily clinical checks for the puncture site for reddening, swelling, warmth, or
signs of thrombosis.

e Dressing changes every 7 days or after signs of contamination. During dress-
ing changes, the catheter was cleaned with 82% alcohol/0.5% chlorhexidine
swap.

e Catheter flushing with 10 ml NaCl after every medication administration to
avoid clogging.

e Patch change every 5-7 days.

o Weekly laboratory check (leukocyte count and CRP) and ultrasound checks

of the catheterized vein for signs of thrombosis or thrombophlebitis.
Catheter Removal

The catheter is properly removed after completion of therapy or if complications
arise that necessitate the removal of the catheter. Catheter-related pain, extravasation,
and occlusion were the documented complications that necessitated removal of the cath-

eter. The results and complications, if any, are documented.

The removed catheter and the tip are sent to the microbiology department for
examination. A macroscopic assessment of the catheter tip observing for signs of a

thrombus formation is carried out directly by the removing health care provider.
2.5 STATISTICAL ANALYSIS

All patient data were recorded on a Microsoft Excel sheet. Statistical tests, includ-
ing regression analyses and Mann-Whitney tests, were carried out on the SPSS soft-
ware. Findings are presented in the format of median or mean * standard deviation if

appropriate.
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3 RESuULTS

Graph 1 summarizes all the patients included in the study and their outcomes. Pa-
tients who failed the insertion process were excluded from subsequent analysis of the

study’s primary endpoint.

Patients
50 (100%)
Insertions Successful Insertion Failed
46 (92%) 4 (8%)
Premature Removal End of Therapy
24 (52.2%) 22 (47.8%)

Accidental
Removal

12 (50%)

Occlusion
4 (11.8%)

Need for a CVC
1(2.9%)

Extravasation
4(11.8%)

Catheter-related
Pain

3 (8.8%)

AN N AN AN N

GRAPH 1: Summary of all patients included in the study (n=50).
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3.1 PATIENT DEMOGRAPHICS

During the course of the study, 50 patients receiving midline catheter insertions were
enrolled. Patient characteristics are shown in Table 1. These characteristics are repre-
sentative of the patient population usually admitted to the vascular service at the Univer-
sity Clinic Augsburg. Comorbidity is defined similarly to a 2020 study from Denmark stud-
ying the clinical performance of midline catheters as diabetes mellitus, cardiovascular
conditions (hypertension, ischemic heart disease, arrhythmia, history of stroke, hyper-
cholesterolemia, history of deep vein thrombosis), inflammatory (vasculitis, lupus) and
neoplastic conditions, and use of anticoagulants and/or antiplatelets (59).

TABLE 1: Patient characteristics of the study population.

Patient characteristics (n = 50)

Age (y) 67.4+129

Females (n) 19 (38%)

Comorbidities 48 (96%)
Anticoagulants/antiplatelets 48 (96%)
Hypertension 35 (70%)
Cardiovascular conditions* 27 (54%)
Diabetes Mellitus 16 (32%)

Inflammatory** and neoplasms 11 (22%)
* Hypertension, ischemic heart disease, arrhythmia, history of stroke, hypercholesterolemia, history of
deep vein thrombosis

** Vasculitis, lupus.
Data are presented as mean * standard deviation or number (n) (%).

3.2 DWELL TIME AND REMOVAL

Table 2 summarizes the main indications for the removal of the midline catheter.
The most frequent reason for removal was the end of therapy (47.8%), while the most
frequent cause of premature removal was accidental removal by the patients (26.1%).
For different reasons, patients whose catheters were removed accidentally were not re-

included in the study after the removal of the catheter.
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TABLE 2: Indications for the removal of the midline catheter.

Indication Number of patients (n=46) (% of total)
End of therapy 22 (47.8%)
Accidental removal 12 (26.1%)
Extravasation 4 (8.7%)
Occlusion 4 (8.7%)
Catheter-related pain 3 (6.5%)
The need for a CVC 1(2.2%)

* CVC = Central venous catheter.
* Four patients were included in the study but failed the catheterization process.

The overall complication rate was (11/46 = 23.9%). During the course of the 46
successful catheterizations, only one patient (2.2%) had local findings of irritation (swell-
ing) near the catheter site. Daily checks of the catheter site yielded no additional findings
for the other 45 patients.

The total dwell time for the 46 patients with successful catheterizations was 282
days, with an average of 6.1 + 4.2 days and a median of 5 days (range 1-17 days). When
excluding the 12 patients (26.1%) whose catheters were removed accidentally, the av-
erage dwell time increases to 7.3 = 4.1 days, with a median of 6 days. Multiple factors
were plotted against the dwell time for the midline catheter. Graphs 2 (a) and 2 (b) show
that patients who had a difficult standard PVC insertion had the longest average midline
catheter dwell times.
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GRAPH 2 (a): Column chart: Indication for catheter insertion vs. Average catheter dwell time (days). 1=
Alprostadil Therapy; 2= Antibiotic Therapy; 3= Difficult Standard PVC Insertion.
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GRAPH 2 (b): Column chart: Indication for catheter insertion (clustered*) vs. Average catheter dwell time
(days).

1= Alprostadil Therapy; 2= Antibiotic Therapy; 3= Difficult Standard PVC Insertion.

* Clustered means that patients who had more than one indication for insertion were counted as multiple
patients for each indication.

Graphs 3 and 4 depict the relationship between the depth and diameter of the
catheterized vein (mm) and dwell time (days), respectively. The linear regression
analysis of the relationship between dwell times and vein depth and diameter yielded an
R-squared value of 0.004 (p = 0.67) and 8.5 x 10 (p = 0.847), respectively, indicating a
very weak statistically insignificant correlation between these two variables and average

dwell times.

GRAPH 3: Scatter plot: Sonographic depth of the vein (mm) vs. Catheter dwell time (days).
Regression analysis: R-squared = 0.04, p = 0.67
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GRAPH 4: Scatter plot: Sonographic diameter of the vein (mm) vs. Catheter dwell time (days).
Regression analysis: R-squared = 0.01, p = 0.847

Out of 46 catheters, 14 (30.4%) were sent for microbiological examination to
check for infection. 2 (4.3%) returned positive for contamination. One of the two patients
was a drug abuser who had an inguinal abscess; the other was a patient with an infected
bypass graft. Neither of these patients showed evidence of a catheter-related blood-

stream infection. The other 32 catheters were not sent for examination.

3.2.1 Alprostadil Therapy

33 patients (66%) required a midline catheter for the administration of Alprostadil,
4 of which failed catheterization. The average dwell time for these 29 patients was 5.2 +
3.6 days, which increased to 6.6 + 3.3 days when excluding patients whose catheters
were removed prematurely by accident. 17 patients did not receive Alprostadil therapy,
and their average dwell time was 7.7 + 4.7 days. Graph 5 shows that the difference in

dwell times (2.6 days) was statistically insignificant (p = 0.061).
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GRAPH 5: Dwell time (days) by indication:
- Alprostadil group (n=29): mean dwell time = 5.17 + 3.56 days.
- No Alprostadil group (n=17): mean dwell time = 7.76 + 4.71 days.
- Mann-Whitney test, p = 0.061

Out of 29 patients, only 1 patient had findings suggesting irritation near the injec-
tion site (swelling), calculated to be an incidence of 3.4%.

3.3 INDICATIONS, VEIN CHARACTERISTICS, DURATION, AND PAIN

The main indications for the insertion of the midline catheter are summarized in Ta-
ble 3. Numerous patients had more than one indication. For example, some patients
required antibiotic therapy and had a difficult standard PVC insertion. The distribution of

patients in term of the veins used for catheterization are mentioned in Table 4.

36 patients (72%) were catheterized successfully upon the first attempt. 8 patients
(16%) received a second attempt, and 2 patients (4%) required three attempts for suc-
cessful catheterization. Four patients (8%) failed catheterization entirely and were not
included in the subsequent analysis of dwell time or indication for removal. The median
number of trials required for successful catheterization was 1. Overall, 46 patients were

catheterized successfully, meaning the success rate was 92%.
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TABLE 3: Indications for the midline catheter insertion.

Number of Patients (n = 50)

Indication
(% of total)

1) Prostavasin (Alprostadil) therapy 24 (48%)
2) Difficult standard PVC insertion 7 (14%)
3) Antibiotic therapy 2 (4%)

Indication 1 + 2 1 (2%)

Indication 1 + 3 7 (14%)

Indication 2 + 3 8 (16%)

Indication 1 +2 + 3 1 (2%)

* Many patients had more than one indication.

* Prostavasin is the brand name of alprostadil.

* Four patients were included in the study but failed the catheterization process.
* PVC = peripheral venous catheter.

TABLE 4: Target veins for catheterization.

Target vein Number of patients (n=50) (% of total)
Basilic vein 34 (68%)
Brachial vein 7 (14%)
Cephalic vein 6 (12%)
Median cubital vein 3 (6%)

The average depth of the veins used for catheterization was 7.7 £ 3.3 mm. Ultra-
sound guidance was used for all catheter insertions except for two (96%), which were
superficial veins (1 mm and 2 mm) that could be catheterized directly. The average di-
ameter of the veins with the tourniquet applied was 4.7 + 1.3 mm. the 8-cm catheter was
used in 15 patients, while the 10-cm was used for the remaining 35 patients.

The average duration of insertion was 285.7 + 187.7 seconds. The high variability
in insertion time was expected due to the variation in patient characteristics, veins, and
compliance. Graph 6 depicts the trend in the duration of insertion with the progress of
time. There was no apparent decrease in the duration of insertion with increasing exper-

tise of the catheter inserter.
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GRAPH 6: Learning curve: Patient number in chronological order vs. Duration of insertion (min).

Table 5 summarizes the results of the pain scores reported by patients upon the
insertion of the midline catheter according to a standard visual analog scale. The median
pain score across the patient population was 3.

TABLE 5: Pain score upon insertion of the midline catheter (n=50).

Pain score on the visual analog scale (1-10) Number of Patients (% of total)
0 1 (2%)
4 (8%)
17 (34%)
12 (24%)
7 (14%)
5 (10%)
3 (6%)
1 (2%)

N o o B~ WwN P

Graph 7 portrays the relationship between the duration of insertion and reported
pain. The linear regression analysis of this relationship showed a statistically insignificant
R-squared value of 0.122 (p = 0.09). Graph 8 explores the relationship between the pain
of the insertion process and the depth of the catheterized vein. With a statistically insig-
nificant R-squared value of 0.014 (p = 0.41), pain doesn’t seem to correlate with either

the duration of insertion or the depth of the catheterized vein.
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GRAPH 7: Scatter plot: Duration of insertion (min) vs. Reported pain score (1-10) (Visual Analog Scale).
Regression analysis: R-squared = 0.122, p = 0.09
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GRAPH 8: Scatter plot: Sonographic depth of the vein (mm) vs. Reported pain score (1-10) (Visual Analog
Scale).

Regression analysis: R-squared = 0.014, p = 0.41
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4 DISCUSSION:

The background of this study is rooted in the challenges faced by the Vascular Sur-
gery department at the University Clinic Augsburg. The patient population seen in this
department is often older and has multiple comorbidities, which can lead to extended
hospital stays and a need for long-term 1V access (for example, to administer antibiotics
or prostaglandin therapy). Given the nature of the patient population, it is essential to
have IV access options that are both comfortable and effective. This need for a solution
is what motivated the current study, which aimed to investigate the use of midline cath-
eters as a viable option for long-term IV access. The average dwell time was 6.1 + 4.2
days, and 5.2 + 3.6 days for patient who received Alprostadil. The use of midline cathe-
ters in 50 patients was associated with a low complications rate as shown in Table 2.
The results of the study support the prolonged use of midline catheter for vascular pa-

tients, especially those receiving Alprostadil therapy for peripheral arterial disease.
4.1 DwELL TIME

The average dwell time reported in our study was comparable to some studies
discussing the efficacy of midline catheters (59, 60) but 10 days shorter than the average
dwell time of midline catheters in a 2021 study published in the journal of Critical Care
Medicine (61). This variance can be attributed to multiple factors. First, the patient pop-
ulations receiving the midline catheterizations across the studies were different, with
unigue demographical characteristics. Moreover, almost half of the patients in our study
had their catheters removed due to the end of therapy, suggesting that the catheter was

functioning and could have stayed for longer periods of time.

The high volume of accidental removals also shortened the dwell time, as the cath-
eters were functioning before removal. The reason behind the high frequency of acci-

dental removals was the poor patient compliance of the relatively old patient population.

Despite these limitations, the calculated average dwell time in our study was ap-
proximately 6 days and increased to 7 days when excluding patients whose catheters
were accidentally removed. This was still longer than the recommended dwell time for
PVCs, which is at most 5 days (37). This suggests that midline catheters offer a favorable
alternative to PVCs for patients who require IV access for extended periods of time in

the hospital.
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4.2 ALPROSTADIL THERAPY

At the University Clinic Augsburg, the mainstay of administration of Alprostadil for
patients with peripheral arterial disease was through a CVC. The insertion process of a
CVC requires experienced personnel, extensive preparation, and specific techniques.
Moreover, CVCs are associated with a myriad of complications that include vascular,
cardiac, pulmonary, and placement complications (62). Some of these complications can
be immediately life-threatening. On the other hand, the insertion of a midline catheter is
relatively easier, requiring less expertise and a smaller number of involved professionals.
The one-hand Seldinger technique made it possible for one provider to insert the midline
catheter without assistance (59). In addition, the peripheral insertion of the midline cath-

eter avoids the central complications associated with a CVC.

The infusion of irritant medications peripherally remains controversial due to the
lack of robust evidence for the optimal way to administer different medications. Amongst
other side effects, Alprostadil is known to cause pain at the injection site (63). At our
institution, administering Alprostadil through a PVC was usually associated with throm-
bophlebitis, erythema, and swelling of the surrounding skin, and significant pain at the
cannulation site, requiring frequent catheter replacement. Most patients who attempted
to receive Alprostadil through a PVC at our hospital eventually had a CVC inserted to
continue the medication. Thus, the availability of an alternative method of administration
for Alprostadil that avoids the potential complications of a CVC and the side effects of a

PVC can ease the administration of the medication and improve patient outcomes.

Multiple studies have described the utility of midline catheters in the administration
of irritant medications. One study on the performance of midline catheters found that
there was no statistically significant difference in dwell times between patients who re-
ceived irritant medications (consisting of Vancomycin and Dicloxacillin) and those who
did not receive irritant medications (59). In general, the higher flow rate through the mid-
line catheter dilutes irritant medications and might protect against chemical phlebitis (33).
However, according to our knowledge, there are no published studies that specifically

discuss the use of midline catheters to administer Alprostadil.

Although there were a limited number of patients who received Alprostadil, our
study suggests that midline catheters may be a feasible option for administering
Alprostadil. Patients who received Alprostadil had shorter average dwell times compared

to the rest of the patient population (5.2 days vs. 7.7 days). Despite a relatively short
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average dwell time of 5 days, this is still longer than the average dwell time for a PVC,
especially when delivering potentially irritating medications. Only one patient had cathe-
ter-related complaints, and patients had dwell times comparable to the rest of the study
participants. Only one patient reported pain severe enough to warrant catheter removal.
The low rate of complications of administering Alprostadil therapy through midline cath-
eters compared to the patients’ usual dissatisfaction with the Alprostadil administration
through a PVC further supports the utility of the midline catheter in infusing irritant med-

ications.

More studies that assess the administration of Alprostadil through midline cathe-
ters with larger patient populations are required to comment on whether midline catheters

are the most effective method of administration of this medication.
4.3 INSERTION TIME

The duration of the midline catheter insertion process may be a poor predictor of
the utility of the midline catheter due to the number of variables that affect it, both inter-
nally in one study and externally across different studies. The setting in which the cath-
eter is studied, the patient population receiving catheterization, and the characteristics
of the healthcare providers who insert the catheter can affect the duration of insertion.
For example, one study published in 2016 reported the mean time required to insert 8-
or 10-cm-long midline catheters in 66 patients as 9.5 minutes (37), while another 2019
study on the use of mini-midline catheters in 50 patients found that the average duration
of insertion was 10 minutes (64). This contrasts with our study, which reported an aver-
age insertion time of midline catheters of approximately 3 minutes. However, the other
studies focused on patients in the emergency department who had veins challenging to
cannulate. In spite of the older patient population in our study, whose veins were more
likely to be thin, tortuous, and difficult to access, we still had a generally quick insertion
process, probably owing to the high level of expertise of the catheter inserter. One phy-
sician from the Vascular Surgery department with extensive expertise in catheter inser-
tion (experience in the ICU and ultrasound-guided CVCs) was responsible for the inser-
tion of all catheters.

Visual inspection of the chronological curve in Graph 2 reveals no decrease in
insertion time with the progression of the study over two years. However, having only

one physician with adequate experience inserting the catheters means our results are
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not generalizable. The presence of more providers who are less familiar with the ultra-
sound-guided process of the insertion of the midline catheter may have yielded different
results. The presence of only one experienced inserter may have underestimated the
insertion time, but it made the comparison of patients in terms of pain during insertion

and catheter outcomes more reliable.

A 2016 article on the insertion time of PVCs found that the median duration of
insertion for PVCs was 60 seconds (65). While the PVC might be faster to insert, one
has to consider the advantages of the midline catheter, especially the longer dwell time.
Moreover, the midline catheter insertion time was calculated starting with vein assess-
ment and ending with securing the catheter in place. The need for ultrasound guidance
and proper vein assessment means the midline catheter will inherently take longer to

insert.
4.4 CATHETER COMPLICATIONS & OUTCOMES

The midline catheter has many documented complications that may necessitate
catheter removal and replacement, including catheter occlusion, infection, venous throm-
bosis in the ipsilateral arm, extravasation or infiltration of infused liquids, pain, catheter
dislodgement, and phlebitis (51, 59). Our study recorded only occlusion, pain, extrava-

sation, and bloodstream infection.

Overall, our study reported slightly higher rates of occlusion and extravasation
but a lower rate of catheter-related pain than other studies. Factors that play a role in
this observation may include the relatively older patient population with a high prevalence
of comorbidities in our study. In addition, the catheter maintenance protocols, including
regular flushing of the catheter every 12 hours and after each use, were not strictly ad-

hered to, leading to increased rates of occlusion and catheter dysfunction.

A meta-analysis of 987 articles on the complications of midline catheters found a
very low rate of catheter-related infections (0.28/1000 catheter days), with 64% of studies
not reporting any infections with the use of midline catheters (61). This is congruent with
our study, where none of the patients had any signs of a catheter-related bloodstream
infection. However, the high rate of premature removal and relatively shorter dwell times
in our study may underestimate the true incidence of catheter-related infections with the

use of midline catheters.
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Microbiological examinations of about one-third of the catheter tips were carried
out after catheter removal to identify asymptomatic colonization of the catheter. Although
only two patients with preexisting infectious diseases had positive catheter-tip cultures,

the true number may be higher since most catheters were not sent for this examination.

Patients whose catheters were accidentally removed were not demographically
different from the rest of the patient population. From a total of 12 patients whose cath-
eters were accidentally removed, 9 received PVCs instead due to the unavailability of
personnel who where adequately trained for the insertion of a midline catheter, leading
the on-duty physicians to opt for a PVC. One patient declined further treatment and was
discharged, and the remaining two patients were disoriented and refused catheterization
with the midline catheter. These cases provide further proof of the nonadherence diffi-
culty faced throughout this study.

Of note, the one patient who eventually required a CVC was transferred to the
ICU, where there is strict protocol for the optimal vascular access devices used to ad-

minister life-saving medications.
4.5 CONCLUSION

Based on the data presented in the study, it can be concluded that the PowerGlide
Pro™ Midline Catheter is a viable alternative to traditional peripheral venous access de-
vices for patients who require intravenous therapy for a longer period of time or have
poor peripheral venous status. The technical success rate of the catheter placement was
high (92%), and the procedure was associated with minimal pain. The average catheter
dwell time of 6.1 days was longer than that of a traditional peripheral venous catheter,
making the PowerGlide Pro™ Midline Catheter a suitable option for patients requiring

intravenous therapy for more than seven days.

The study also found that the PowerGlide Pro™ Midline Catheter had a lower com-
plication rate compared to central venous catheters, making it a safer alternative for pa-
tients. The most common reasons for catheter removal were the completion of therapy
and accidental dislodgement. Although no significant difference was found between
catheter dwell time and the type of medication administered, the catheter was found to
be suitable for the administration of special medications, such as prostaglandins or anti-
biotics. However, we still advise using a CVC for the administration of peripherally irritant

medications such as Alprostadil for periods longer than 7 days.

32



Overall, the PowerGlide Pro™ Midline Catheter offers an expanded range of op-
tions for intravenous therapy, particularly for patients with poor peripheral venous status
or who require intravenous therapy for a prolonged period. The catheter can be easily
placed using either direct puncture or ultrasound guidance and is associated with mini-
mal pain. With its low complication rate and extended dwell time, the PowerGlide Pro™
Midline Catheter has the potential to reduce the need for central venous catheters in

some cases, thereby minimizing the risks associated with more invasive procedures.

Table 5 comparing midline catheters, central venous catheters, and peripheral ve-
nous catheters provides a concise summary of the most commonly used intravenous
access devices. Each of these three modalities has its own set of advantages and dis-
advantages. The choice of access device should be tailored to the individual patient's
needs to achieve optimal outcomes. Factors such as the patient's condition, the ex-
pected duration of treatment, availability of trained staff, and the nature of the adminis-
tered fluids should be taken into consideration to ensure that the most appropriate and
cost-effective option is utilized.

In conclusion, the findings of this study support the use of the PowerGlide Pro™
Midline Catheter in vascular surgery. The catheter offers a safe and effective alternative
to traditional peripheral venous access devices and central venous catheters for patients
who require intravenous therapy for a longer period of time or have poor peripheral ve-
nous status. Further studies are needed to confirm these findings and to determine the
long-term outcomes and cost-effectiveness of using the PowerGlide Pro™ Midline Cath-

eter in clinical practice.

TABLE 6: Comparison of the midline catheter to PVC and CVC.

Cost of midline vs. PVC Higher.

catheter vs. CVC | Lower.

Difficulty of vs. PVC Requires more expertise and training.
Insertion of

- vs. CVC Requires less expertise and training.
midline catheter q p g

Complications of vs. PVC Comparable or slightly higher.

midline catheter vs. CVC | Associated with less life-threatening conditions.
Dwell Time of vs. PVC Longer.
midline catheter vs. CVC Shorter.

* PVC = peripheral venous catheter; CVC = central venous catheter.
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4.6 STUDY LIMITATIONS

Our study was conducted at only one center, whereas a multi-center study might
yield more generalizable data. Since we did not compare the midline catheter patient to
a control group, this means that our study is purely descriptive, with no ability to draw
conclusions on the superiority of different vascular access devices. The presence of only
one catheter inserter may have distorted some of the study observations. Moreover, the
small number of patients included in the study may affect the validity of conclusions
drawn from it. The presence of a large portion of patients whose catheters were acci-

dentally removed also distorts the complete picture of the midline catheter efficiency.
4.7 FUTURE CONSIDERATIONS

Larger-scale multi-center studies are required to properly assess the efficiency of
the midline catheters and their potential use for administering irritant medications such
as Alprostadil. The presence of control groups with proper randomization may be the key
to producing efficient guidelines on using different vascular access devices in different

settings.
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5 SuMMARY

Background: The PowerGlide Pro™ Midline Catheter is a special peripheral venous
access device that is placed on an extremity. The catheter has a length of 8 or 10 cm,
allowing the tip to reach far into the venous system without reaching central veins.

Objective: The aim of this study was to conduct an observational study and evaluate the
duration of the midline catheter placement. Secondary endpoints included suitability for
specific medications (e.g., prostaglandins or antibiotics), assessment of complications,

and patient satisfaction.

Materials and Methods: Between January 2019 and November 2021, 50 patients were
included in the study. The catheter can be implanted either through a direct puncture or
under ultrasound guidance. The device has an integrated guide wire for placement using
the Seldinger technique. Patient demographic information, as well as data on placement,

complications, duration, reasons for removal, and pain, were collected.

Results: Placement was technically successful in 92% (n=46) of cases. In all cases, arm
veins were punctured (34 basilic veins, 7 brachial veins, 6 cephalic veins, and 3 median
cubital veins). The average duration of placement was 6.1 days (1-17 days). Pain during
placement was reported as a median of 3 on the visual analog scale (VAS). The proce-
dure took an average of 286 seconds (4 minutes and 46 seconds). Reasons for catheter
removal included treatment completion in 22 cases, accidental removal in 12 cases, ex-
travasation and occlusion in 4 cases each, pain in 3 patients, and removal of the catheter
for a central venous catheter in one case. A significant difference between duration and

medication administered could not be demonstrated.

Discussion and Conclusion: The Midline Catheter can be placed technically success-
fully with minimal pain. The longer maximum duration compared to a standard peripheral
venous catheter makes it particularly suitable for patients requiring a longer duration of
intravenous therapy. Compared to central venous catheters, the complication spectrum
during placement is lower. The Midline Catheter offers the possibility of an extended
duration of intravenous therapy. Patients who require intravenous therapy for more than
7 days or have poor peripheral vein status may benefit from this catheter. In some cases,

the placement of a central venous catheter can be avoided.
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6 ZUSAMMENFASSUNG

Hintergrund: Der PowerGlide Pro™ Midline-Katheter ist ein peripher vendser Zugang,
das an einer Extremitét platziert wird. Der Katheter hat eine Léange von 8 oder 10 cm, so
dass die Spitze weit in das Venensystem hineinreichen kann, ohne zentrale Venen zu

erreichen.

Ziel der Studie: Unser Ziel war, eine Beobachtungsstudie durchzufiihren und die Liege-
dauer des Midline-Katheters zu bewerten. Zu den sekundaren Endpunkten gehorten die
Eignung fur bestimmte Medikamente (z. B. Prostaglandine oder Antibiotika), die Bewer-

tung von Komplikationen und die Patientenzufriedenheit.

Material und Methoden: Zwischen Januar 2019 und November 2021 wurden 50 Pati-
enten in die Studie eingeschlossen. Der Katheter kann entweder durch eine direkte
Punktion oder Ultraschallgesteuert implantiert werden. Der Katheter verfligt Gber einen
integrierten Fuhrungsdraht fir die Anlage in Seldinger-Technik. Erfasst wurden demo-
grafische Patientendaten sowie Daten zur Anlage, Komplikationen, Dauer, Griinden fiir

die Entfernung und Schmerzen.

Ergebnisse: Die Anlage war in 92 % (n=46) der Falle technisch erfolgreich. In allen
Fallen wurden Armvenen punktiert (34 Vena basilica, 7 Vena brachialis, 6 Vena cepha-
lica und 3 Vena mediana cubiti). Die durchschnittliche Liegedauer betrug 6,1 Tage (1-17
Tage). Die Schmerzen wahrend der Anlage wurden auf der visuellen Analogskala (VAS)
mit einem Mittelwert von 3 angegeben. Die Katheteranlage dauerte durchschnittlich 286
Sekunden (4 Minuten und 46 Sekunden). Die Grinde fir die Entfernung des Katheters
waren in 22 Fallen das Ende der regularen Therapie, in 12 Fallen die akzidentelle Ent-
fernung, in jeweils 4 Fallen Paravasat und Katheterverschluss, in 3 Fallen Schmerzen
und in einem Fall die Entfernung des Katheters bei Notwendigkeit flr einen zentral Ve-
ndsenkatheter. Ein signifikanter Unterschied zwischen der Liegedauer und den verab-

reichten Medikamenten konnte nicht nachgewiesen werden.
Diskussion und Schlussfolgerung: Der Midline-Katheter kann technisch erfolgreich

und mit minimalen Schmerzen gelegt werden. Die im Vergleich zu einem periphervend-

sen Standardkatheter l&ngere Liegedauer macht ihn besonders geeignet fur Patienten,
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die eine langere intraventse Therapie bendtigen. Im Vergleich zu zentralen Venenka-
thetern ist das Komplikationsspektrum bei der Anlage geringer. Der Midline-Katheter bie-
tet die Moglichkeit einer verlangerten Dauer der intravendsen Therapie. Patienten, die
eine intravendse Therapie flr mehr als 7 Tage benétigen oder einen schlechten periphe-
ren Venenstatus haben, kdnnen von diesem Katheter profitieren. In einigen Fallen kann
das Legen eines zentralen Venenkatheters vermieden werden.
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APPENDIX

l. ABBREVIATIONS
CRP C-reactive protein
cvC central venous catheter
GFR glomerular filtration rate
ICU intensive care unit
\% intravenous
MAGIC The Michigan Appropriateness Guide for Intravenous Catheters
PICC peripherally-inserted central catheters
PVvC peripheral venous catheter
VAS Visual Analog Scale
Il. KEY WORDS

Midline catheter; dwell time; alprostadil; intravenous; venous access.

1. GRAPHS INDEX

GRAPH 1: Summary of all patients included in the study (n=50).

GRAPH 2 (a): Column chart: Indication for catheter insertion vs. Average catheter dwell

time (days)

GRAPH 2 (b): Column chart: Indication for catheter insertion (clustered*) vs. Average
catheter dwell time (days).

GRAPH 3: Scatter plot: Sonographic depth of the vein (mm) vs. Catheter dwell time
(days).

GRAPH 4: Scatter plot: Sonographic diameter of the vein (mm) vs. Catheter dwell time

(days).
GRAPH 5: Dwell time (days) by indication.

GRAPH 6: Learning curve: Patient number in chronological order vs. Duration of inser-

tion (min).
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GRAPH 7: Scatter plot: Duration of insertion (min) vs. Reported pain score (1-10) (Visual
Analog Scale).

GRAPH 8: Scatter plot: Sonographic depth of the vein (mm) vs. Reported pain score (1-
10) (Visual Analog Scale).

V. TABLES INDEX

TABLE 1: Patient characteristics of the study population.

TABLE 2: Indications for the removal of the midline catheter.
TABLE 3: Indications for the midline catheter insertion.

TABLE 4: Target veins for catheterization.

TABLE 5: Pain score upon insertion of the midline catheter (n=50).

TABLE 6: Comparison of the midline catheter to PVC and CVC.
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POWERC

midling cathatér —

Fragebogen Powerglide Pro

-Anlage-

Datum:

IV-Medikation:

SUPPLEMENTAL MATERIAL

1. “Insertion” Form

1L

PRO

Patientenkleber

Medikamentenart

Kurzinfusion Dauerinfusion

Dosierung

Antibiotika

Gerinnung

Prostavasintherapie

Andere:

Zielgefal:

o CEPH

0 BAS

o0 BRACH
o0 AC

o UPPER
o LOWER
o LEFT

o0 RIGHT

o OTHER
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Sonographisch gesteuert: ja nein

Kantilendurchmesser und -l&nge:

0 18 Gauge
o8cm
010cm

0 20 Gauge
08cm

0 10cm

GefalRtiefe unter der Haut (Von der Insektionsstelle bis zur Mitte des GefalRes) in mm:

GefaRdurchmesser in mm:

Punktionsversuche:

Gesamtdauer in Minuten (Zeitlicher Aufwand gemessen ab Beurteilung der Ven-

enverhaltnisse zur Anlage eines vendsen Katheters bis das Pflaster geklebt wurde):

Patientenkomfort bei Anlage:

Schmerzen: (VAS) 0 1 2 3 4 5 6 7 8 9 10

Bemerkungen:

45



2. “Course” Form

POWERC PRO"

midling cathatér —

Fragebogen Powerglide Pro

-Verlauf-

Tagliche Kontrolle der Einstichstelle:

Patientenkleber

Tag 1 Tag 2 Tag 3 Tag 4 Tag5 |Tagb6
Stattgefunden
Befund der Ein-
stichstelle
Komplikationen
Tag 7 Tag 8 Tag 9 Tag 10 Tag 11 Tag 12

Stattgefunden

Befund der Ein-

stichstelle

Komplikationen

Woaochentliche Sono-Kontrolle/Pflasterwechsel:

Woche 1:

Woche 2:

Woche 3:
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Laborparameter:

Woche 1

Woche 2

Woche 3

Woche 4

CRP

Leukos

Auffalligkeiten

Bemerkungen:

a7




2. “Removal” Form

1L

POWERC PRO

midling cathatér —

Fragebogen Powerglide Pro

-Entfernung-

Datum:

Grund fur Entfernunag:

Thrombophlebitis
Okklusion

Kathetersepsis
Paravasat

Schmerzen

Akzidentiell entfernt
Therapie regular beendet
ZVK wird bendtigt
Andere:

O O OO OO O 0 O

Liege/Verweildauer Katheter: Tage

Ergebnis Untersuchung der Katheterspitze in der MiBi:

o

Bemerkungen:
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