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I Abstract
Introduction. Patients of intensive care units (ICU) require the use of many invasive procedures to maintain the function
of inefficient organs. The use of vascular access is an indispensable part of the procedure, but it may involve the risk of life-
threatening complications.
Objective. The aim of the study was to identify selected diagnostic and therapeutic procedures for the occurrence of
vascular access complications.
Materials and method. A retrospective study was conducted in a 11-bed multi-profile intensive care unit in the south of
Poland. The research used the analysis of individual and collective medical documentation, as well as an original questionnaire
to collect the data. Statistical analysis was performed using STATISTICA 10 PL Software.
Results. Among 1,742 vascular accesses inserted, complications occurred in 411 cases. Among complications, the most
common occurrence was infection (34%), cannula occlusion (24.2%) and accidental removal of the cannula during its use
(18.3%). In relation to the examined patients, in addition to cannulation of venous and arterial vessels, mechanical ventilation,
stomach and bladder probing were administered, some patients underwent surgery, had conditions following invasive
cardiology procedures or required intra-aortic counter-perfusion.
Conclusions. The multitude of interventions had a significant impact on the occurrence of vascular access complications.
The incidence of vascular access complications was influenced by other therapeutic procedures, such as the length of

mechanical ventilation, the need to perform tracheotomy, and catheterization of the bladder.
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INTRODUCTION

The functioning of intensive care units (ICU) has contributed
to the increase in the chances of survival of people in life-
threatening conditions. Contemporary intensive therapy
and care could not exist without reliable and permanent
endovascular access. In Poland, there is no reliable data on
the use of intravascular catheters, whereas in the United
States there is data suggesting that the annual use of cannulas
in intensive care units amounts to 150 million [1-3]. The
procedure for inserting a cannula and its maintenance is
associated with the risk of complications that may lead to
an increased risk of death. Patients in a life-threatening
condition, for the most part require access to large venous
vessels, which results from the specificity of the applied
diagnostics and therapy. Complications related to central
access apply to about 15% of patients. The most frequent are
infectious complications (5-26%), followed by mechanical
complications (5-19%) and thrombotic complications (2—
26%) [4]. The occurrence of complications is associated with
an extension of hospitalization, an increase in the costs of
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conducting therapy, and more importantly - an increase
in the morbidity and mortality of patients with a vascular
cannula in place [5, 6].

Nowadays, much is said about the quality of care provided
in health care facilities. Issues concerning the quality of
care are included in various types of laws, regulations and
ordinances. The quality of care provided results from standards
for medical personnel, including minimum personnel
qualifications and employment standards, standards for
equipment and medical equipment, and standards related to
accommodation conditions. Quality is expressed not only as
the patient’s satisfaction with the services provided, but also
as an indicator of adverse events occurring in a given health
care facility [7]. Patient safety is a basic measure of quality
and is an indispensable element of the care improvement
system [8]. Patients undergoing intensive therapy and care
require a special approach in relation to the risk of various
complications related to diagnosis and therapy. Vascular
access is an indispensable element of the procedure, but it
may be associated with the occurrence of adverse events.
Understanding the factors that correlate with the occurrence
of complications among patients treated in the intensive care
unit may improve their safety.
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OBJECTIVE

The aim of the study was to evaluate the influence of selected
diagnostic and therapeutic procedures applied in the group
of critically ill patients on the occurrence of vascular access
complications.

MATERIALS AND METHOD

The research was carried out from January 2013 - March 2015
in the 11-bed multi-profile Anaesthesiology and Intensive
Care Unit (the ICU) of a Municipal Hospital in the south of
Poland. The study included people qualified for treatment
in the ICU in the period from 1 January 2012 - 30 June
2013, in whom the procedure of inserting central and/or
peripheral vascular access was performed (597 patients). The
study excluded patients who remained in the ICU during
the study period, but were admitted before 1 January 2012
(6 patients) and patients who were admitted with vascular
access (17 persons).

The research involved retrospective analysis using the
analysis of individual and collective medical documentation,
which included: history of the disease, individual care card,
intensive treatment card, medical and nursing reports, book
of procedures, diagnostic and microbiological results, and
nursing staff work schedule. The SOFA and APACHE II
classifying scales were used in the study, and the TISS-28
scale was used to assess therapeutic effort [9, 10].

Additionally, the research used an original questionnaire
to obtain demographic data of the surveyed group of patients,
the date of admission to the hospital, the date of admission to
the ICU, date of discharge / death, admission mode, and type
of admission (primary / secondary). The number and type
of vascular cannulas inserted, the duration of maintenance,
number of manipulations and the reason for decanulation
were also monitored.

During the collection of research material, the applicable
procedures and standards of conduct, as well as medical
equipment used for cannulation of vessels, did not change.
Permission of the Bioethics Committee and the Hospital
Directorate was obtained to conduct the study.

Statistical analysis was performed using STATISTICA 10
PL Software. In the homogeneity analysis of the examined
groups with respect to independent variables, the one-way
analysis of variance (ANOVA) was used. In the case of non-
homogeneous variance, the Mann-Whitney U test was used.
The influence of many independent variables on the dependent
variable was analyzed using multiple backward regression
analysis. Evaluation of interdependence of qualitative or
quantitative traits of the ordinal scale type was made using
Pearson chi square (x2) independence tests or chi-square
independence tests (x2) using the highest credibility function
(NW). The study also used the odds ratio and relative risk
to determine the ratio of the likelihood of complications of
endovascular access. Statistical inference was carried out at
the significance level of a=0.05.

RESULTS

Almost all the patients were admitted to the hospital in an
emergency mode (96.5%). For more than half of the patients

(52.8%), the stay at the ICU was their primary stay. Among the
indications for admission to the ward were acute respiratory
failure (51.6%), condition following sudden cardiac arrest
(17.4%), septic shock (16.1%), decompensation of chronic
heart failure (5.5%), decompensation of chronic respiratory
failure (4.9%), hypovolaemic shock (3.5%), polytrauma (0.8%)
and Guillain-Barre syndrome (0.2%). The main reason for
hospitalization in both men and women was acute respiratory
failure. Analyzing the reason for the admission of the patients
depending on the diagnosis and gender, no statistically
significant differences were found (x2=4.46, df=7; p=0.7261).

More than 5% of the patients (5.9%) were admitted to
the ICU with positive blood cultures. Among the cultured
microorganisms were: Gram positive bacteria, i.e. Methicillin-
resistant and -sensitiveStaphylococcus aureus and Gram
negative: Klebsiella oxytoca, Escherichia coli, Klebsiella
pneumoniae ESBL (+), Prevotella sp., Porphyromonas sp.,
Acinetobacter baumanii.

Almost one-third of the respondents (30.6%) had surgery
before admission to ICU, mainly in the abdominal and skull
cavities.

The age of the respondents ranged from 13 — 96 years
(average 67 years, SD=16.08). Men accounted for 60% of
hospitalized patients. Statistical analysis between gender in
particular age groups showed the difference at the statistical
significance level (p=0.0003).

The average length of stay of patients in the ward was 6.08
(SD=6.25) days; time of hospitalization - 16.87 (SD=15.72)
days.

When assessing the patient’s condition using the
classification scales, the patients were found to have an
average of 8.19 (SD=3.44) SOFA, with a minimum threshold
of one and a maximum of 20, whereas on the APACHE II
scale they were rated 27.26 (SD=9.67) points, on average,
with a minimum threshold of 6 and a maximum of 63.
Further analysis concerned the influence of the severity of the
patients’ disease on the basis of the obtained number of SOFA
and APACHE II points for the occurrence of complications
related to the implantation of the vascular catheter. It was
shown that the average number of points in the SOFA scale
in the group of patients with complications of 8.33 (SD=3.48),
and in the group of patients without complications 8.09
(SD=3.41). There was no statistically significant difference in
the incidence of complications depending on the degree of
organ failure assessed on the SOFA scale (p=0.5107). When
assessing the severity of patients on the APACHE Il scale, the
average number of points in the group of patients without
complications was 27.98 (SD=10.11), and in the group of
persons with complications - 26.23 (SD=8.87). Also in this
case, there was no statistically significant difference between
the incidence of complications depending on the severity of
the disease examined with this scale (p=0.1004).

The hospitalized patients during their stay in the ICU
on the TISS-28 scale obtained on average 233.55 points
(SD=232.61), in the range from 13 - 1,913 points. The average
number of points on the TISS-28 scale within one day of
the patient’s stay in the ward (TISS-28 average) was 32.58
(SD=7.50). In the group of patients with endovascular access
complications, the average number of points on the TISS-
28 scale was 349.26 (SD=308.84), ranging from 13 - 1,913
points. In the group of patients without complications, on
the other hand, the average number of points was 162.23
(SD=123.12), in the range from 18 - 628 points. It was shown
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that significantly more often the multitude of interventions
undertaken according to the TISS-28 scale influenced
the occurrence of complications (p<0.0001). Taking into
account the average daily number of points obtained by the
patients hospitalized in the ICU, there was no statistically
significant difference (p=0.5190). Patients with TISS-28 scale
complications achieved an average of 32.34 points (SD=6.74),
in the range of 4.33 - 66, while patients who did not develop
complications received 32.75 points (SD=7)., 93), in the range
from 2 - 60.50 points.

The impact of the workload of medical personnel on the
occurrence of complications was obtained by calculating
the average number of patients under the care of one nurse
(nurse-patient index) during the whole patient’s stay in the
ward, for each patient separately. The number of patients per
nurse during on-call time ranged from 0.5 - 2.5, on average —
1.63 (SD=0.40). In the group of patients with complications,
the nurse-patient index was 1.64 (SD=0.39), and in the group
of patients without complications, the index was lower —
1.62 (SD=0.40). Statistical analysis showed no significant
difference between the average number of nursing personnel
per patient with complications and with no complications
(p=0.4664).

The intensity of the central vascular line in the study
period among all patients was 82.4%, and the intensity of the
peripheral vascular line was 97.3%. The number of implanted
vascular cannulae varied depending on the patient and type
ofintravascular access and ranged from 1 - 11. Among 1,742
vascular accesses inserted, complications occurred in 411
cases. Among complications, the most common occurrence
was infection (34%), cannula occlusion (24.2%) and accidental
removal of the cannula during its use (18.3%).

To assess the impact of various intensive care and care
methods provided to the ICU patients on vascular access
complications, it was examined whether such procedures
as surgery, mechanical ventilation, number of days of using
replacement ventilation, stomach and bladder probing,
tracheotomy, coronary angiography and intraaortic
counter-flow, have influence on the occurrence of vascular
complications. It was also examined whether the cause of
admission to the intensive care unit, primary blood infection
at admission, secondary stay in the ward, was related to
the incidence of vascular access complications. Analysis
showed that secondary stay in the ward, blood on the day
of admission (BSI), surgery, coronary angiography, the
presence of the balloon for intra-aortic balloon inflation
and the nasogastric tube, did not have any relation to
the occurrence of complications (p> 0.05). The reason
for admitting the patient to the ICU and the presence of
such variables as mechanical ventilation time, the need to
perform tracheotomy, and the insertion of a catheter into the
urinary bladder, had a significant effect on the occurrence
of complications (p <0.05).

Most often, vascular access complications occurred
among patients hospitalized for decompensation of chronic
respiratory failure (72.4%, OR=4.55, RR=1.98), followed by
the group with septic shock (40.6%, OR=1; 12, RR=1.07),
polytrauma (40.0%, OR=1.07; RR=1.04). No complications
occurred in patients admitted to have plasmapheresis
performed in the course of Guillain-Barre syndrome
(x2=17.03; p=0.0172) (Fig. 1).
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Figure 1. Frequency of complications of vascular access depending on diagnosis
1 - condition following sudden cardiac arrest, 2 - acute respiratory failure, 3 -
septic shock, 4 - politrauma, 5 - decompensation of heart failure, 6 - Guillain-Barre
syndrome, 7 - decompensation of chronic respiratory failure, 8 - hypovolaemic
shock

Of the 597 patients hospitalized in the ward during the
study period, 557 (93.5%) were treated using a ventilator,
of which 526 patients (94.4%) had invasive ventilation. The
duration of replacement ventilation was 5.159 days, on average
(SD=5.03). Analysis showed that mechanical ventilation did
not affect the incidence of vascular access complications
(p=0.6684). The number of days of ventilatory therapy,
however, had an impact on the incidence of complications.
With the extension of the duration of mechanical ventilation,
the incidence of vascular access complications increased
significantly (p <0.0001) (Fig. 2).
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Figure 2. Frequency of complications of vascular accesses and number of days
of mechanical ventilation

The tracheotomy procedure was performed in 86 patients
staying in the ICU, of whom 58 (67.4%) had vascular access
complications. In the group of patients in whom the procedure
for selecting tracheostomy was not performed, the percentage
of complications of vascular cannulation was lower and
amounted to only 33.4%. Analysis showed a statistically
significant difference in the incidence of vascular access
complications in the group of patients with tracheostomy
and without tracheostomy (p<0.0001) (Fig. 3).
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Figure 3. Percentage of vascular access complications and tracheostomy

The odds ratio (OR) and the relative risk (RR) with a
confidence interval (95% CI) were also examined for these
variables, which were OR=4.13 (95%, CI 2.54 - 6.72) and
RR=2, respectively, 2.02 (95% CI 1.24 - 3.29), which means
that complications of endovascular accesses were twice
as likely in the group of patients with tracheostomy as in
patients without tracheostomy.

In the examined group, in 580 patients treated in the
ICU, bladder catheterization procedure was performed, of
whom 226 patients (39.0%) with a Foley catheter developed
for vascular access complications. In the group of patients
without bladder catheterization (17 patients — 2.84%)
complications of vascular cannulation occurred in two
cases (11.8%). Analysis of the occurrence of vascular access
complications in the group of patients subjected to bladder
catheterization procedure, and patients without the need for
the Foley catheter, showed a statistically significant difference
(p=0.0261) (Fig. 4).
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Figure 4. Incidence of vascular access complications depending on bladder
catheterization

The occurrence of complications related to cannulation
of vessels was almost five times more likely in the group of
patients with the Foley catheter (RR=4.82 (95% CI 1.09 -
21.26) OR=3.32 (95% CI 0.75 - 14.67).

Based on the collected data, a question was posed,
namely, which of the independent variables significantly
influenced the occurrence of vascular access complications.

By eliminating the least significant independent variables
in the subsequent steps of regression analysis, the only
statistically significant factors influencing the occurrence
of vascular access complications in the study group were
decompensation of chronic respiratory failure, duration
of intensive care unit stay, time of hospitalization, and the
average number of TISS-28 interventions, for which the
coefficient of determination was R?= 0.18, with a significance
level of p <0.001. The demonstrated correlation was positive
with decompensation of chronic respiratory failure, duration
of stay in the intensive care unit and time of hospitalization,
and negative with the average number of interventions
undertaken at the TISS-28 scale (Tab. 1).

Table 1. Risk factors for vascular access complications considering level
of significance

Variable b Standard b* Standard p
error error
with b with b
Free word 0.177 0.048 0.0003
Decompensation of chronic ~ 0.114 0.039 0.133 0.045 0.0036
respiratory failure
Time of stay at ICU 0.298 0.043 0.012 0.002 <0.0001
Time of hospitalization 0.146 0.043 0.002 0.001 0.0008
TISS-28 average -0.107 0.039 -0.004 0.001 0.0070

B - variable regression coefficient; b * - directional coefficient; p - significance level

DISCUSSION

The specificity of intensive care units is the use of specialized
diagnostic and therapeutic techniques, consisting of invasive
monitoring and mechanical support of the function of
inefficient organs or systems. Patients treated in intensive
care units are often subjected to multiple invasive procedures
simultaneously. In addition to the cannulation of venous
and arterial vessels, mechanical ventilation, stomach and
bladder probing were administered, and some patients
underwent surgery, had conditions following invasive
cardiology procedures or required intraaortic counter-
perfusion. Each of the listed procedures in itself poses a
risk of complications, including infectious complications.
A prospective clinical-epidemiological analysis conducted
among the patients hospitalized in the Anaesthesiology
and Intensive Care Ward in Szczecin, northwest Poland,
showed that the risk factors associated with diagnostics
and treatment were significantly influenced the procedures
of the bronchial tree toilet (p <0.0002), tracheostomy (p
<0.0001), body cavity drainage (p <0.0001), tube feeding (p
<0.008), central vessel cannulation (p <0.0001) and parenteral
nutrition. Male gender, surplus weight and obesity were
significant infection factors associated with the patient in
the studies by Wieder-Huszla et al. [11, 12]. Similarly, studies
conducted by Kotlpa et al. indicated that the invasiveness of
the procedures applied is an important risk factor for the
occurrence of hospital infection in the group of critically ill
patients [13]. Own research has shown that such independent
variables as the time of mechanical ventilation, the need for
tracheotomy and the presence of a catheter in the urinary
bladder correlated with the occurrence of complications
related to endovascular access.
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There are few publications on the impact of tracheotomy
on the incidence of infectious complications associated with
vascular access. Research by Garnacho-Montero et al. [14] and
Lorente et al. [15, 16] among patients with central vascular
access, divided into persons who underwent the procedure
for selecting tracheostomy and patients without artificial
respiratory tract, showed a greater percentage of catheter
colonization in the group of people with tracheostomy.
Analysis of own research confirms the reports of other
authors, as it showed that the occurrence of complications
of endovascular access was twice as likely in the group of
patients with tracheostomy, in comparison with the group
of patients without tracheostomy.

With regard to patients requiring the Foley catheter, it was
shown that urinary catheterization was associated with a
nearly five-fold higher risk of vascular access complications.

Analysis of own studies did not confirm the hypothesis
that the severity of the patient’s condition assessed with
the classification scales SOFA and APACHE II influenced
the occurrence of complications. The highest percentage
of complications occurred in the range of 6 - 10 points
and 11 - 24 points on the SOFA scale (41.6% and 41.3%,
respectively), whereas on the APACHE II scale it was noted
that with the increase in the number of points to 29, the
percentage of complications increased, then in the group
of patients with more than 30 points it reached the lowest
value (33.1%). The situation can be explained by the fact of
increased mortality in this group of patients and the short
period of cannula maintenance in situ due to the initially
critical condition of the patient. However, own research
concerned the assessment of the severity of the patient’s
condition in general on the occurrence of complications,
without differentiating between mechanical or infectious
complications. It is difficult to compare the reports of other
authors in this area, because they had different end points
than this study. Studies conducted by van der Kooi et al.,
however, revealed no statistically significant effect of the
increased number of APACHE II points on the occurrence
of catheter infection [17].

Work in ICUs requires the cooperation in an
interdisciplinary team, as the care of the patient in a critical
condition is associated with undertaking and performing
many specialist services that require both extensive theoretical
knowledge and high manual efficiency. ICU patients are a
group of people with a high risk of complications and a
high percentage of deaths. Therefore, safety in patient care
is of the highest importance and it can only be provided
by professional medical staff in all respects. Following the
guidelines is conducive to improving the quality of care
provided. Proper nursing staff, understood as the number
of nursing staff in relation to the number of patients and
appropriate post-graduate qualifications of nurses, guarantee
the provision of good quality care [18-20]. The quality of care
depends on the multifaceted compliance with procedures,
and the selective application of rules of conduct reduces the
quality of care over vascular access.

The workload of nursing staft is a widely discussed issue
due to its implications related to the quality of care [21,
22]. Nurses’ work is understood as the time a nursing team
spends in providing direct or indirect care to a patient.
These activities vary depending on the degree of the patient’s
independence, the complexity of the underlying disease,
profile of the ward, or the qualifications of the team members

who care for the patient. The high quality, safe and direct
care that reflects the needs reported by the patient should
be the goal of the therapeutic team members [23]. The work
of a nurse in ICU is considered very burdensome, which is
connected not only with the fact of continuous and direct
observation of the patient’s condition, quick and purposeful
response to changes in the state of health, speed in decision
making, but also with the specificity and working conditions
[24]. The workload of nurses is important for taking care
of critically ill patients. Excessive workload, caused by an
insufficient number of nurses dealing with life-threatening
patients, can be a source of many complications contributing
to unfavourable results of treatment and nursing.

In Poland, only the TISS-28 scale is used to assess nursing
staff, which is mainly used to calculate the costs of treating
patients in ICUs [25]. American research, already begun in
the 1980s, showed a relationship between staff shortages
and work overload of nurses, which was manifested not only
in increased absenteeism from work, increased rotation,
but more importantly — poorer treatment results [26-28].
Conclusions from the RN4CAST study (Registered Nurse
Forecasting: Human Resources Planning in Nursing), the aim
of which was to formulate universal and modern assumptions
for the policy of effective employment and management
of nursing staff, and to demonstrate how the number and
qualifications of nursing staff shape the results of treatment
and the quality of patient care, and the internal diseases and
surgical wards performed among nurses, have shown that a
lower number of nurses affects mortality and increases the
costs of treatment related to the occurrence of complications,
and the appropriate staff is the basis for the quality of care
[29, 30]. The results of research conducted in ICUs show that
factors such as: length of stay in the ward, mortality, severity
of the condition, age, surgical interventions correlate with
the workload of nursing staff [31].

Based on data developed for the Wielkopolskie and
Kujawsko-Pomorskie provinces in Poland, the average
number of patients under the care of one nurse was estimated.
The number of patients per nurse in ICU was less than one -
about 0.7 - 0.9 patient per nurse [32]. Own research showed
that the average nurse-patient ratio was 1.6 which, however,
did not significantly affect the occurrence of complications
in the examined group of patients, because in the group of
patients with complications this index was 1.64, and in the
group without complications — 1.62. The calculated nurse-
patient index, however, is an estimated parameter, not
including all activities related to the provision of services in
the course of the nursing service. This is due to the fact that
it is difficult to estimate the time spent on participating in
resuscitation activities in the hospital area, assisting in the
establishment of central vascular access in patients outside
the ICU, or performing cardioversion in other hospital
wards. The nursing staff provides direct and continuous
care over the critically ill and performs various procedures
that may expose the patient to the occurrence of infectious
complications [33]. Variables such as: nurse-patient ratio
and increased staff turnover can affect the safety of patients
under care. In addition, an inadequate number of nursing
staff was associated with an increased risk of iatrogenic and
adverse events [34-39]. A review of literature performed
by Stone et al. showed a significant association between
nursing staff and the occurrence of nosocomial infections
[33]. What is more, critically ill patients, due to the use of



140

Journal of Pre-Clinical and Clinical Research, 2018, Vol 12, No 4

Anna Michalik, Agnieszka Gniadek, Ewelina Bak, Maria Kézka. Selected diagnostic and therapeutic procedures and the occurrence of vascular access...

many invasive methods of maintaining vital functions, are
exposed to infectious complications related to the artificial
respiratory tract, catheterization of the urinary bladder
and cannulation of venous and arterial vessels. Thus, many
researchers also see the connection between the number of
nurses employed and the occurrence of CLA-BSI [40,41].
The lack of permanent staff and associated rotation also
correlates with the increased risk of nosocomial infections,
as demonstrated in a study conducted in eight intensive care
units over a two-year period. The researchers found that the
risk of CLA-BSI was 2.6 times higher in patients who were
nursed over 60% of the time by nurses who were not employed
on a permanent basis [41]. This is consistent with the reports
by Pronovost et al. [42].

The research conducted draws attention to the risk factors
of vascular access complications in a group of critically
ill patients treated at ICU. It seems reasonable that these
studies should be continued with the division into individual
vascular access and distinguishing specific critical points
for specific intravascular cannulae with a breakdown into
mechanical and infectious complications.

The results of own research are difficult to compare with
those of other authors, which results from other endpoints
adopted in individual literature reports. The occurrence of
complications is associated with several risk factors related
to the patient’s state of health, organizational conditions,
human resources, the type of cannula and the procedure
following its implantation. In order to prevent complications,
a holistic approach to the patient and responsibility in
performing diagnostic and therapeutic procedures and the
cooperation of all members of the therapeutic team in the
care of vascular access with respect to the observance of
guidelines and recommendations, as well as the necessity
to conduct scientific research, are necessary.

The results of the presented single-centre study are one
of the few available in Poland. However, they are of limited
character because single-centre observational studies cannot
be treated as a reference point for the entire population of
Polish patients treated in ICUs. The data obtained, however,
led to further actions aimed at increasing the level of care
for patients with vascular catheters in order to minimize
the number of complications. It is advisable to update the
implemented procedures and shape correct behaviours
among the medical and nursing staft in the care of a critically
ill patient with assumed vascular access.

CONCLUSIONS

1. The use of peripheral venous vascular access was
characterized by a significantly higher incidence of
complications compared to other endovascular access
used in patients hospitalized in ICU.

2. The multitude of interventions undertaken during
the overall time of vascular access to the patient had a
significant influence on the occurrence of vascular access
complications assessed with the TISS-28 scale, not the
average daily number of interventions performed during
maintenance of the intravascular cannula.

3. The incidence of vascular access complications was
influenced by other therapeutic procedures, such as the
length of mechanical ventilation, the need to perform
tracheotomy and catheterization of the bladder.

4. The severity of patients’ health status, assessed with the
SOFA and APACHE II scales, did not affect the frequency
of complications associated with the use of vascular access.

5. Statistically significant risk factors having a positive effect
on the occurrence of vascular access complications in the
studied group were decompensation of chronic respiratory
failure, hospitalization and stay in the Anesthesiology and
Intensive Care Ward, while the negative number of TISS-
28 interventions had a negative significant impact on the
occurrence of complications.
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