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A B S T R A C T

Background: The more widespread use of peripheral venous catheters (PVC) has led to more
frequent complications, not only in PVC-associated bacteremia, but also in phlebitis. This requires
the catheter to be removed and increases healthcare costs. Our aim was to assess the PVC-
associated complications in an endoscopy department.
Methods: We performed a cross-sectional, descriptive study on patients admitted to our center and
undergoing a procedure in the endoscopy department.We analyzed the appearance of the following
PVC-associated complications: obstruction, phlebitis, redness, extravasation, pain, and infection on
the day of the study. All catheter tips were sent to the microbiology laboratory for culture using the
roll-plate semiquantitative technique. Clinical and microbiological data were collected.
Results: We included a total of 46 patients with 50 PVCs. The median (IQR) age was 70.0
(55.0–81.5) years, and 58.7% were female. The median (IQR) hospital stay was 9.00 (6.00–14.25)
days. Of the 50 PVCs, most were inserted in the emergency room (74.0%), and the median (IQR)
indwelling time was 5.00 (3.00–7.00) days. The phlebitis rate was 78.0%, which occurred mainly
in PVCs inserted in the emergency room (74.3%). The tip was colonized in 9 PVCs (18.0%).
Conclusion: The endoscopy department can alert clinicians to PVC-associated complications. PVCs
inserted in the emergency room were subject to a higher risk of phlebitis and/or colonization.
Therefore, we recommend systematically replacing PVCs inserted in the emergency room within
48 h if preventive measures during insertion cannot be guaranteed.
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1. Introduction

Intravascular catheters are essential for appropriate patient management. However, indwelling time is directly related to the risk of
complications [1,2]. A meta-analysis of 76,977 peripheral venous catheters (PVCs) revealed an unacceptable rate of complications,
with phlebitis being the most frequent [3].

Catheter colonization is also a major PVC-associated complication. It is caused directly by manipulation itself and occurs before the
appearance of catheter-related bloodstream infection (C-RBSI), whose morbidity and mortality rates and costs are high [4,5]. While
the risk of PVC-related bloodstream infection (PVC-RBSI) in patients admitted to medical wards may seem low, related complications
are severe and associated with high mortality rates [6].

In a multicenter study on the use of endovascular catheters in internal medicine departments in Spain ("NUVE” Project), not only
did the authors record an increase in the incidence of PVC-RBSI (from 0.11 to 0.18 episodes/1000 admissions in 2007 to 1.64 episodes/
1000 admissions in 2017), but they also detected phlebitis in 62.9% of cases. Moreover, they demonstrated that the risk of developing
phlebitis was 5 times higher when the PVC was inserted in the emergency room [7].

In clinical practice, the PVC tip is not always sent for culture, even though guidelines recommend culturing any vascular catheter in
which infection is suspected [8,9]. Therefore, the rate of phlebitis and/or colonization is underestimated. Our objective was to
determine phlebitis and colonization rates among patients with PVCs admitted to a tertiary teaching hospital on the day they un-
derwent a procedure in the endoscopy department.

2. Material and methods

The hospital has approximately 1550 beds and attends a catchment population of 750,000 inhabitants. Approximately 20,000
procedures per year are performed in the endoscopy department.

2.1. Endpoints of the study

The primary endpoint was to assess the PVC-associated complications in an endoscopy department.

2.2. Study design

We performed a cross-sectional, descriptive study on patients admitted to our center and undergoing a procedure in the endoscopy
department. We analyzed the appearance of the catheter on the day of the study. Data were collected from 50 patients between
November 2022 and March 2022 (5 months). A visual assessment scale for phlebitis was used to measure complications related to
PVCs. The visual scale consisted of the presence of the following clinical signs: phlebitis (warmth, tenderness, erythema and palpable
venous cord), catheter malfunction, extravasation, reflux through the insertion point, signs of local irritation, suspected infection and/
or venous thrombosis.

All healthcare workers from the endoscopy department were informed of the content of the study. Data were collected by
endoscopy nurses with experience in PVC management. The coordinator informed them about the study protocol and the data
collection forms.

Patients were monitored until catheter withdrawal. If the PVC showed any complication (pain, extravasation, redness, or phlebitis),
the catheter tip was removed and sent to the microbiology laboratory for culture using the semiquantitative roll-plate technique
(Maki). When PVC-RBSI was suspected, 3 sets of blood cultures were obtained.

2.3. Definitions

- Catheter colonization: isolation of a microorganism(s) in a significant count (≥15 cfu/pate) [9].
- Phlebitis: presence of redness, swelling, tenderness, and/or inflammation.
- Peripheral-line associated bloodstream infection (P-LABSI): P-LABSI is defined based on the guidelines for the diagnosis and
management of catheter-related infections, that is, the patient must be febrile with an indwelling PVC (at least 48 h) and no other
possible source of infection [9].

- PVC-RBSI: PVC-RBSI requires microbiological confirmation of the catheter as the source of the bloodstream infection (same
microorganism[s] in catheter culture and in peripheral blood cultures) [9].

2.4. Statistical and clinical analysis

Qualitative variables appear with their frequency of distribution. Quantitative variables are expressed as the mean and standard
deviation (SD) and, in the case of a non-normal distribution, as the median and interquartile range (IQR). Continuous variables were
compared using the t-test in the case of a normal distribution and the median test in the case of a non-normal distribution. The chi-
squared or Fisher exact test was used to compare categorical variables. We compared whether there was an association between
catheter use and insertion site/area with complications associated with these catheters.

Statistical significance was set at p < 0.05 for all the tests. The statistical analysis was performed using IBM SPSS Statistics for

M.J. Pérez-Granda et al.



Heliyon 10 (2024) e35082

3

Windows, Version 21.0 (IBM Corp, Armonk, New York, USA).
We have not calculated the sample size because we did not know the rate of complications associated with PVCs in this department.

3. Results

Over the 5-month study period, 780 endoscopic procedures were performed in patients admitted to the hospital. In 46 patients (5.9
%), it was necessary to remove the catheter mainly because of phlebitis or obstruction. Finally, a total of 50 PVCs were withdrawn and
included in the study. Median (IQR) age was 70.0 (55.0–81.5) years, and 58.7 % of patients were female. The median (IQR) hospital
stay was 9.00 (6.00–14.25) days. The underlying conditions of the patients were diabetes (28.3 %), followed by malignancy (15.2 %)
and peptic ulcer disease (15.2 %) (Table 1).

Most of the 50 PVCs were inserted in the emergency room (74.0 %). The site of insertion was the forearm in 32.0 %, hand in 38.0 %,
and skin fold in 30.0 % (Table 2). Median (IQR) catheter indwelling time was 5.0 (3.0–7.0) days, and 40.0% were placed to administer
antibiotics (Table 2). Nine catheters (18.0 %) were colonized by the following microorganisms: S. epidermidis, 5 (55.6 %); coagulase-
negative staphylococci, 2 (22.2 %); Candida parapsilosis, 1 (11.1 %); and Corynebacterium spp., 1 (11.1 %). At withdrawal, the clinical
manifestations were phlebitis (78.0 %), redness (86.0 %), and pain (76.0 %) (Table 2).

Of the 37 catheters inserted in the emergency room, 29 (78.4 %) were complicated by phlebitis (p = 0.706), and of the 9 colonized
PVCs, 6 (66.7 %) were inserted in the emergency room (p= 0.840). When we compared PVCs complicated by phlebitis or colonization,
we found no statistically significant differences for the insertion site or catheter use.

4. Discussion

The aim of our study was to determine the potential risk of PCV-associated complications through detection in an endoscopy
department. Our results indicate that it is necessary to reinforce catheter surveillance. In addition, they support findings reported by
other authors, namely, that PVCs inserted in the emergency room carry a higher risk of removal for different reasons [7,10,11]. In our
study, 78.4 % of the catheters inserted in emergency room showed phlebitis and 66.7 % were colonized.

The lack of adherence and compliance with recommendations during catheter insertion and care are also important: many cath-
eters are removed in daily clinical practice owing to poor care. Alexandrou et al. found that many PVCs were placed in skin folds, were
symptomatic or idle, had suboptimal dressings, or lacked adequate documentation [12].

One of the potential causes of PVC failure in our study was the type of substance administered through the PVC, as it has been
demonstrated that some antimicrobials can led to failure (40.0% in our study) [13].

Regarding the implementation of catheter bundles for insertion care and maintenance, there is no consensus on the most effective
strategy for reducing complications associated with management of these devices [14,15]. Despite following national guideline rec-
ommendations for the prevention of PVC complications (daily vigilance, skin disinfection with alcoholic chlorhexidine 2%, disin-
fection of the connector before use, transparent dressing change every 7 days, administration set change every 7 days, and use of split
septum connectors), we found that these measures were insufficient to reduce PVC complication rates at our centre. Such recom-
mendations have proven successful elsewhere [15–17].

We also demonstrate that daily PVC monitoring was not sufficient to reduce the frequency of catheter withdrawal, although
continuous surveillance programs are recommended to improve patient care and guarantee safety [18]. A recent study carried out in
Portugal highlighted the need to monitor the catheter during each nursing shift for purposes of maintenance [19].

Finally, although guidelines recommend tip culture of all PVCs suspected of being infected [9], the number of catheters sent for
culture remains low. This may explain the reduced frequency we report for phlebitis and colonization, which was considerably below
real-world rates.

The novelty of our study is that we showed the endoscopy department to be a suitable, easy, and simple means of alerting to PVC-
related complications. Catheter surveillance is a habitual practice in various hospitalization areas. According to our results, diagnostic
testing services that require the manipulation of a catheter should remove catheters with suspected infection and send them for culture;
hence the importance of improving the training of healthcare professionals in both diagnosis of catheter-related complications and
catheter care. This training should be provided at the university level and in both hospitals and health centers where catheters are
manipulated. PVC-associated complications are somewhat underestimated, perhaps because we attribute them less importance than
they deserve. It is necessary to establish audits in order to implement checklists to evaluate PVC care.

Despite the limitations of our findings, such as the small sample size and the fact that it was carried out in a single institution, our
study can help to change clinical practice. We suggest establishing a checklist to be used on each nursing shift to verify and monitor
appearance of PVC-related complications before performing an endoscopic procedure. We also consider that more efforts are needed to
ensure aseptic PVC insertion in emergency departments.

5. Conclusion

When PVCs are monitored, even in a non-hospitalization department, the associated complication rate is high. We believe it is
necessary to monitor PVCs on every shift and before performing any procedure.
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Table 1
Characteristics of the patients.

Variable Total, N = 46

Patient sex, N (%)
Male 19 (41.3)
Female 27 (58.7)
Median (IQR) age, years 70.0 (55.0–81.5)

Underlying condition, N (%)
Myocardial infarction 1 (2.2)
Central nervous system disease 5 (10.9)
Chronic obstructive pulmonary disease 4 (8.7)
Renal dysfunction 6 (13.0)
Diabetes mellitus 13 (28.3)
Peptic ulcer disease 7 (15.2)
Peripheral vascular disease 5 (10.9)
Mailgnancy 7 (15.2)
Mortality, N (%) 2 (4.3)

IQR, interquartile range.

Table 2
Characteristics of the catheters of the study.

Characteristic Total, N = 50

Insertion Place, N (%)
Emergency Department 37 (74.0)
Location, N (%)

Hand 19 (38.0)
Forearm 16 (32.0)
Flexure 15 (30.0)

Size catheter (G), N (%)
20 29 (58.0)
22 20 (40.0)
18 1 (2.0)

Use of catheter, N (%):
Fluid 8 (16.0)
Antibiotics 18 (36.0)
Medication 13 (26.0)
Others 1 (2.0)

Reasons for catheter withdrawal, N (%)
Obstruction 31 (62.0)
Phlebitis 39 (78.0)
Redness 43 (86.0)
Extravasation 2 (4.0)
Pain 38 (76.0)

Median (IQR) catheter indwelling time, days 5 (3–7)
Catheter tip colonization, N (%) 9 (18.0)
PVC-RBSI, N (%) 0 (0.0)

IQR, interquartile range; PVC-RBSI, peripheral venous catheter-related bloodstream infection.
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curation. Rosario Jiménez Bautista: Formal analysis, Data curation. Julia Orense Velilla: Formal analysis, Data curation. Juana
Rodríguez Calero: Formal analysis, Data curation. María Luisa Valls: Formal analysis, Data curation. Antonio Vicente Arellano:
Formal analysis, Data curation. Pilar García Santos: Formal analysis, Data curation. Patricia Munoz: Writing – review & editing,
Writing – original draft.María Guembe:Writing – review & editing, Writing – original draft, Funding acquisition, Conceptualization,
GEEN study group (Grupo de Estudio en Endoscopias): Juliana Aguilar Vales, Beatriz Martínez Lobo, José Carlos Sanchez de la Torre,
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