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Abstract: Introduction. Catheter phlebitis is a multifactorial issue with a variety of associated risk
factors. This study aimed to evaluate the impact of peripheral venous catheter maintenance on
treatment management in patients with specific comorbidities, depending on age and sex. Materials
and Methods. This retrospective study included 232 patients hospitalized in the Plastic Surgery
Department with catheter phlebitis at various stages of severity, among whom 134 patients required
surgical intervention. Results and Discussion. In this study, we analyzed factors that influence the
development of catheter phlebitis. One-way ANOVA analysis of variance showed that there was a
significant difference between comorbidities and age (F = 39.39, p <.001). A two-tailed t-test for
independent samples showed that the difference between females and males related to branula
maintenance was statistically significant, t(131.97) = -2.9, p = 0.004, 95% confidence interval [-0.65, -
0.12]. The two-way ANOVA test showed that there was a significant statistical difference between
treatment and branula maintenance p=<.001, and that there was no correlation between the sex and
treatment concerning the branula maintenance p=1. Conclusions. Prevention strategies include
screening high-risk patients and developing specific therapeutic interventions according to the
identified risk factors.
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Introduction

Insertion of a peripheral intravenous catheter is one of the most frequent procedures used in
hospitals, with approximately 80% of patients requiring catheter insertion for intravenous treatment
[1]. Despite its many benefits, its use is not without potential complications such as phlebitis,
infiltration, extravasation, occlusion, and clot dislodgment [2]. Phlebitis, the most common
complication associated with catheter insertion, is inflammation of a vein that causes redness,
swelling, and pain when the patient receives intravenous treatment and can progress to advanced
stages with additional symptoms such as extensive edema and palpation of the venous cord [3]. In
thrombophlebitis, the superficial or deep veins can be affected, especially those located in the limbs.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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The phlebitis stage indicates the severity of venous inflammation secondary to a catheter in patients
requiring intravenous treatment [4,5]. &he severity of phlebitis is frequently evaluated using scales
such as the Visual Infusion Phlebitis (VIP) scale, which encompasses grades 1-5 [6,7]. %

The management of catheter phlebitis necessitates consideration of various risk factors identified
in the literature, including the prolonged duration of peripheral venous catheter maintenance,
infusions containing amiodarone or antibiotics, insertion site in the hand, presence of infectious
disease, and the type and size of the catheter used [8-13]. Furthermore, the quality and dimensions
of veins, local hygiene practices, and duration of clinical nursing experience are significant predictive
factors [14]. The antecubital fossa and forearm veins may be optimal sites for peripheral venous
cannulation [15].

The removal of the venous catheter is recommended based on the first signs of phlebitis, and
specialized treatment should be promptly initiated [16]. This treatment includes the application of
local anti-inflammatory agents and heparinoid-containing gels in conjunction with elevation of the
affected limb, application of an elastic bandage, and administration of cold therapy [17]. If there are
signs of local infection, in addition to antibiotic therapy, surgical treatment may be necessary for
drainage of purulent secretions and removal of the affected vein segment [18]. The diagnosis of
phlebitis can be established exclusively through clinical examination; however, additional
investigations may prove beneficial for staging and identifying associated risk factors (echo-Doppler,
D-dimer, and blood count).

Traditionally, the Centers for Disease Control and Prevention has recommended changing PIV
sites and administration sets at least every 96 hours [19]. A multicenter trial in Brazil (RESPECT trial)
investigated the non-inferiority of clinically indicated PIV catheter replacement compared to routine
replacement every 96 hours. Daily cannula replacement is associated with a decreased risk of
developing catheter phlebitis but with increased costs and patient discomfort during insertion [20].

To reduce the risk of catheter phlebitis, careful monitoring of peripheral venous catheters during
the entire treatment period is recommended and removed as soon as they are no longer needed.%
Therapeutic management of catheter phlebitis should consider the presence of risk factors $21].

Materials and Methods

This retrospective study included 232 patients hospitalized at the Iasi Emergency Clinical
Hospital who needed the installation of a peripheral venous catheter for specialized treatment and
who had developed catheter phlebitis at various stages of severity between 2017 and 2021. Most
patients came from the departments of gastroenterology (56%) and internal medicine (21%), followed
by cardiology (12%), oncology (4,5%), hematology (2%), neurosurgery (1,5%), and other specialties
(3%); 134 patients required surgical treatment. Data regarding age, sex, risk factors, anatomic site of
the venous catheter, associated diseases, complications, and therapeutic management were analyzed
using medical statistics software.

Inclusion and Exclusion Criteria

Patients from several departments of the hospital who required admission to the plastic surgery
department for specialized treatment were included in the study. Patients diagnosed with catheter
phlebitis in the early stages and treated in a specialized outpatient setting were excluded.

Results and Discussion

The etiology of phlebitis is multifactorial and may cause various symptoms, ranging from minor
discomfort to septic conditions, which require surgical treatment. In the early stages, patients with
phlebitis accuse the appearance of edema and local erythema, which can progress even after catheter
removal (Figure 1).


https://doi.org/10.20944/preprints202504.0072.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 1 April 2025

Figure 1. Stage 3: pain, erythema and induration.

Mechanical damage may be the result of mobilization of the cannula inside the vein causing
friction, especially if the size of the cannula is too large compared to the size of the vein. Among
irritating substances, cytostatics were the most common (48%), followed by antibiotics (29%),
amiodarone (16%), and calcium products (7%). Other studies have demonstrated that intravenous
administration of amiodarone increases the risk of phlebitis (8,9).

During clinical examination, all patients who required surgical treatment presented with local,
regional, or extensive edema, erythema, local pain, and a palpable venous cord. Other clinical signs
were present in variable proportions, including lymphangitis (73,8%), axillary adenopathy (18,6%),
high fever (5,9%), chills (90,2%), and abscesses at the venipuncture site (26,1%) (Figure 2). Almost half
of the examined patients had multiple punctures at the level of a single vein: two punctures (29,74%),
three punctures (6,46%), and four punctures (1,29%). In 6,7% of the cases, the patients had catheter
phlebitis in both thoracic limbs and 8,2% of patients had multiple phlebitis in the same limb: hand
and forearm (4,47%), forearm and elbow (2,98%), or hand, forearm, and elbow (0,74%).

Figure 2. Phlebitis in stage 4, right cubital region.

Bacteriological examination of the collected local secretions (Figure 3) showed positive results
in 72 cases. Staphylococcus aureus was the most common microbial agent (55,55%), followed by MRSA
(19,44%), gram-negative bacteria (12,48%), Acinetobacter (6,94%), Escherichia coli (4,16%), and
Pseudomonas aeruginosa (1,38%). In 12,53% other types of bacteria were involved.
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Figure 3. Secretion sampling for bacteriological exam.

Among patients who had positive cultures, 11 had high fever with positive blood cultures,
requiring admission to the intensive care unit for the treatment of hemodynamic imbalances and
correction of anemia. In 16% of cases, patients necessitated implantation of a central venous catheter,
which can be utilized for an extended duration with reduced complications compared to a peripheral
venous catheter. Histopathological examination of the excised venous cord revealed phlebitis and an
intravascular thrombus. Endothelial lesions and perivenous inflammatory infiltrates were detected
in 1/3 of cases. All surgical patients were treated with antibiotics, anti-inflammatory drugs, and
anticoagulants. The most frequent surgical interventions performed were evacuation of purulent
secretions, surgical debridement, and excision of the inflamed vein under local anesthesia (91%).

The time of cannula maintenance until the first sign of phlebitis may vary depending on the
presence of comorbidities. Patients with diabetes, cirrhosis, and neoplasia are at a higher risk of
developing catheter phlebitis during intravenous treatment, regardless of sex (Figure 4).

Mean BRANULA MAINTENANCE

TRAUMA
DIABETES

ANEMIA
CIRRHOSIS
COAGULOPATHY
CARDIOVASCULAR
MALIGNANCIES

BRANULA MAINTENANCE

FEMALE MALE
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Figure 4. Maintenance time of the catheter according to comorbidities and sex.

A logistic regression analysis was performed to examine the relationship between comorbidities
and age (Table 1).
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Table 1. One-way ANOVA analysis for 7 different groups of comorbidities.

n Mean Std. Deviation
TRAUMA 11 26.45 4.01
DIABETES 20 62.5 11.79
ANEMIA 18 39 5.72
CIRRHOSIS 44 59.16 7.54
COAGULOPATHY 9 59.22 7.98
CARDIOVASCULAR 12 56 9.12
MALIGNANCIES 20 57.5 7.72
Total 134 53.74 13.4

The average for the trauma group was 26.45, for the diabetes group was 62.5, for the anemia group
was 39, for the cirrhosis group was 59.16, for the coagulopathy group was 59.22, for the cardiovascular
group was 56, and for the malignancy group was 57.5. The overall average for all groups was 53.74.

One-way ANOVA analysis of variance showed that there was a significant correlation between
comorbidities and age, F = 39.39, p <0.001 (Figure 5).
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Figure 5. One-way ANOVA analysis corelation between comorbidities and age.

We used t-tests for independent samples and Levene’s test to demonstrate a correspondence
between branula maintenance and gender. The statistical results (Table 2) showed that the female group
had lower values for the dependent variable branula maintenance (M = 3.66, SD = 0.81) than the male
group (M =4.05, SD = 0.73). Levene’s test of equality of variance yielded a p-value of 0.019, which is
below the 5% significance level.
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Table 2. The corespondence between branula maintenance and gender.

n Mean  Std. Deviation Std. Error Mean

BRANULA MAINTENANCE FEMALE 71 3.66 0.81 0.1

MALE 63 4.05 0.73 0.09

A two-tailed t-test for independent samples showed that the difference between females and
males concerning the dependent variable branula maintenance was statistically significant, ¢(131.97) = -
2.9, p<.001, 95% confidence interval [-0.65, -0.12].

The duration of maintenance of the peripheral venous catheter also influences the therapeutic
approach. Patients who required extensive and complex surgical treatments had a longer cannula
maintenance time and delayed initiation of specialized treatment than patients who received early
treatment. A two-way ANOVA was conducted to test whether there was a correlation between the
two variables gender and treatment concerning the dependent variable branula maintenance (Figure 6).
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Figure 6. The relationship between the time of branula maintenance and the type of surgical interventions.

The two-way ANOVA analysis showed that there was a significant correlation between the
independent variable treatment in relation to the dependent variable branula maintenance p<.001 and
that there was no interaction between the two variables sex and treatment in relation to the dependent
variable, branula maintenance p=1.

In this study, we analyzed how therapeutic management was influenced by the type of
pathogenic germ identified after bacteriological examination (Figure 7). Staphylococcus aureus is the
most common, but the infections caused by them are less aggressive, in comparison with infections
caused by Proteus and Pseudomonas, which require complex surgical interventions, such as
necrectomy and fasciectomy.

A Chi? test was performed to highlight the correlation between bacteriological examination and
treatment, and the results showed a statistically significant relationship between bacteriological
examination and treatment, x2(15) = 200.17, p <.001, Cramér’s V = 0.71. The calculated p-value of <.001
was lower than the defined significance level of 5%.


https://doi.org/10.20944/preprints202504.0072.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 1 April 2025 d0i:10.20944/preprints202504.0072.v1

7 of 12

Mean BRANULA MAINTENANCE

M conservative treatment
w200 B excisional debridement
Q B necrectomy
é W fasciotomy
z
& 150
—
=
s

100
<C
B |
2
g 50
o

a4 9 5 4 55
o A,
P
oty Pny, Coy ey, e S,
=)
ey = o
Lz
TREATMENT

Figure 7. Relationship between the therapeutic method and the type of pathogenic germ identified.

A small number of patients required additional procedures with orotracheal intubation, such as
fasciotomy (six patients) and covering skin defects with skin grafts (nine patients), which prolonged
the length of hospitalization from to 5-7 days to 14-21 days. Severe complications, such as extension
of inflammation and extensive necrotizing fasciitis occurred in 3,6% of the patients, with a mortality
rate of 0,86% related to the total number of patients diagnosed with catheter phlebitis.

Discussion

The incidence of phlebitis ranges from 12.9% to 31.4% [22]. Key nursing interventions for
preventing phlebitis include maintaining asepsis, choosing appropriate dressings, controlling
infusion volumes, and regularly monitoring clinical signs for early detection of complications [23—
25]. The occurrence of phlebitis is influenced by the nature of the infused substances [6]. In our study,
chemotherapy was associated with the highest risk of catheter phlebitis. %

In low-risk episodes of catheter phlebitis caused by coagulase-negative staphylococci, antibiotic
therapy may be unnecessary after catheter removal. A randomized clinical trial suggested that
managing these cases without antibiotics can be as safe and effective as the standard practice of
administering antibiotics for 5-7 days [26]. %owever, in severe cases or when dealing with specific
pathogens, antibiotic therapy is recommended. For instance, in a study involving rabbits with
catheter-related infections, the use of antibiotics (vancomycin-heparin or minocycline-EDTA) was
effective in preventing catheter colonization, bacteremia, and phlebitis [27]. Catheter-associated
phlebitis can occur even after catheter removal, with more than 40% of cases developing more than
24 hours after withdrawal [28,29]. This suggests that the timing of antibiotic administration should
be considered beyond the immediate catheter removal period. The decision to use antibiotic therapy
for catheter phlebitis should be based on the severity of the infection, pathogenic germs, and the
patient’s risk factors. Although low-risk cases may be managed without antibiotics, more severe
infections or those caused by specific pathogens may require antibiotic treatment [30]. Additional
research is necessary to establish guidelines for antibiotic administration in various types of catheter
phlebitis.

The incidence of catheter phlebitis diagnosed in advanced stages requiring surgical procedures
in addition to medical treatment was 57,75%, with the most frequent location being at the level of the
distal veins. Therefore, distal metacarpal vein catheterization should be avoided to reduce the
incidence of catheter-related phlebitis [31].

The optimal indwelling time for intravenous catheters to prevent phlebitis has been the subject
of debate and research. Routine replacement every 72 h reduces the risk of phlebitis in patients with
comorbidities [32-34]. While the traditional 96-hour replacement guidelines have been widely
practiced, evidence suggests that clinically indicated replacement may be a safe and effective
alternative [35-37]. Our investigation demonstrated a statistically significant association between
cannula maintenance, sex, and comorbidities, indicating that the optimal interval for cannula
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replacement varies according to associated risk factors. Female sex has been identified as a risk factor
for peripheral catheter phlebitis, but studies on central venous catheter-related infections (CRBSIs)
have not specifically identified sex as a significant risk factor [38]. Other factors, such as catheter type,
duration of catheterization, and patient characteristics, including age and comorbidities, are more
prominently associated with CRBSI risk [39,40].

The most common diseases associated with catheter phlebitis were neoplasia (48,7%),
cardiovascular diseases (46,98%), liver cirrhosis (23,27%), coagulopathy (7,32%), anemia (7,75%),
polytrauma (4,74%), diabetes (5,17%), and chronic kidney disease (5,17%). Patients with specific
comorbidities, including neoplasms, liver cirrhosis, hemodialysis, or diabetes, have an elevated risk
of developing catheter phlebitis with extensive local infections [41]. The administration of probiotics
in dietary supplements containing microorganisms that are beneficial to the intestinal microbiota and
maintain optimal immune function may contribute to the prevention of localized and systemic
infections [42]. Patients with diabetes and malignancies are at an increased risk of developing
depression and other mental disorders that can negatively influence their local evolution [43—46]. For
these patients, it is recommended to examine the insertion site multiple times daily and remove the
peripheral venous catheter at the appearance of the first signs of phlebitis, as inflammatory processes
may continue to progress even after catheter removal [47]. To ensure appropriate follow-up care for
these patients, adequate training of the nursing personnel is necessary [48,49].

Appropriate selection of catheter type according to vein size and insertion site is recommended
to mitigate the risk of phlebitis [50]. Furthermore, the peripheral venous catheter insertion technique
influences the risk of catheter-related phlebitis. The use of polyurethane catheters placed at a lower
angle, almost parallel to the vessel, has been shown to reduce the risk of phlebitis [51,52].

Automated artificial intelligence systems can be utilized in the diagnosis of cutaneous injuries,
offering potential diagnostic support and expanded care [53]. This application could facilitate the
early detection of catheter-associated phlebitis and potentially reduce the incidence of cases requiring
surgical intervention.

Prompt action and continued observation are crucial for managing catheter-phlebitis
complications [54]. Further research is needed to develop targeted therapeutic strategies and provide
a comprehensive approach for phlebitis catheter-related cases.

Conclusions

Catheter-associated phlebitis is a major health concern. This study demonstrated that
catheterization duration influences the severity of phlebitis, particularly in patients with specific
comorbidities, including neoplasms, hepatic cirrhosis, and diabetes mellitus, depending on age and
sex. Therapeutic management requires catheter removal, patient monitoring, and specialized
treatment. Surgical intervention is recommended in patients with unfavorable progression. To
decrease the risk of phlebitis, it is imperative to conduct daily inspections of the catheter insertion
sites, implement appropriate nursing care protocols, and minimize exposure to known risk factors.
In conclusion, therapeutic management of catheter phlebitis should consider the existence of risk
factors.
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