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Abstract. Background and aim: Abstract. Background and aim: The traceability of nursing care in clinical
documentation is a standard of good practice and provides a remarkable improvement in vascular access
devices (VAD) and infusion therapy research. The study aims to describe the traceability of VAD practices
in medical records and the level of adherence to EBP practice in vascular access management. Research de-
sign and Methods: a multicenter retrospective observational study was conducted in 30 healthcare facilities in
11 Italian Regions by analyzing medical records from medical, surgery, and intensive care units that use VADs
for patient care. Results: by analyzing 2813 out of 3047 folders, a lack of documentation on the daily patient
care records was found on several items: date of removal 70% (n.3.543); reason of removal 46% (n.2302); date
of change dressing 19.9% (n.985); site monitoring/inspection 38.5% (n.1.943); evaluation using scales 12%
(n.608) and complications 3% (n.133). Conclusions: Although constituting an integral part of the EBP of good
care practice, recording the VAD procedures is still deficient in some areas thus requiring further enhance-
ments. This study represents a contribution to increasing the VAD documentation within organizations using
the clinical audit as a review tool among peers. (www.actabiomedica.it)
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Introduction

The traceability of nursing care in clinical docu-
mentation represents a standard of good practice and
provides a remarkable improvement in vascular access
and infusion therapy research (1). Quality nursing doc-
umentation can potentially improve patient outcomes
by recording the patient’s condition and responses
to nursing interventions (1). Therefore, measuring
achieved results represents a significant improvement
in nursing care. As known, the lack of registration of
the assistance interventions makes it difficult to trace
the care process carried out by nurses and, also, to

measure the outcomes as specific results achieved by
the patient by the assistance provided. The outcomes,
together with the implemented processes and inter-
ventions, allow to qualify and quantify the results of
the assistance to improve health status (2).

Contests and methods of recording nursing pro-
cesses in clinical documentation are largely debated in
literature; the low attendance of nursing care data seems
to be influenced by many variables related to the con-
text and the organization, staffing, and nursing skills
(3), as well as the lack of a standardized language (4).
The lack of records compromises the valuation of
the nursing contribution to adhesion to the vascular



Acta Biomed 2024; Vol. 95, N. 2: ¢2024031

access management guidelines. Practice recommenda-
tions for documenting adherence to guidelines include
recording in the medical record: the type of vascular
devices, date insertion and removal, type of dressing
and date change, monitoring exit site for assessment
signs and symptoms of phlebitis or complications,
type of therapy infusion, and flushing or locking. This
is because central and peripheral venous access devices,
called Vascular Access Devices (VAD), are inserted for
therapeutic purposes such as the administration of in-
travenous (IV) fluids, medicines, blood transfusions,
parenteral nutrition, and systemic anti-cancer ther-
apy, and therefore they are essential for the safety of
the patient.

Opverall, it is estimated that up to 90% of hospital-
ized patients require a VAD (5). Furthermore, VADs
are used for outpatients or day hospital patients (6).
The choice of the most appropriate venous device is
conditioned by several variables (5-7).

The guidelines and standards of good practice
recommend recording all management procedures in
the patient’s record, from the choice of device to its
management, removal, and eventual repositioning, as
well as the registration of possible complications. The
Infusion Nursing Society (INS), in the latest edition of
2021, renews and strengthens the standard of perform-
ing constant registration in the clinical documentation
and the quality control of all devices (1). However,
from the literature still emerges a gap between the in-
terventions performed in patients’ care with VAD and
an accurate clinical record (7). Information about the
placement, the insertion site evaluation, the monitor-
ing of complications, and the post-insertion registra-
tions, are constantly lacking and ignored in clinical
records (8).

However, it is difficult to evaluate a documenta-
tion standard (9). Therefore, several studies have been
conducted introducing an electronic record system
(EPR/EHR electronic record) to improve the quality
of medical record data in the management of VADs
(10), to reduce central line-associated infections (11),
and to ameliorate interprofessional communication
(12). Improvement strategies include feedback and
audits which enable the enrichment of clinical find-
ings and documentation (8). The clinical audit is an
established method to identify those areas of current

practice that require changes to improve the qual-
ity of care (13). For this reason, various studies were
conducted using the audit methodology in managing
VADs, with the analysis of the medical records and the
traceability of the performances carried out through
Evidence-Based Practice (EBP) procedures. Previous
studies conducted in pediatric (14) and adult (8) pa-
tients revealed poor recording of the management pro-
cedures and low compliance with clinical guidelines on
VAD:s (8).

Despite the scientific evidence, the documents of
good care practice, and the guidelines recommending
the tracking and the recording of care procedures on
the management of VADs in the clinical documenta-
tion, to our knowledge there are no multicenter studies
that have been conducted in Italy, evaluating the trace-
ability of VAD in medical records from hospitalized
patients.

The study aims to describe the traceability of
VAD practices in medical records and the adherence to
EBP practice in vascular access management such: as
date placement and types of devices during hospitali-
zation, the insertion site evaluation, the dressing and
monitoring of complications, and the post-insertion
registrations.

Participants and method
Study design

A multicenter retrospective observational study
was conducted in 30 Companies/Public health struc-
tures of 11 Regions of Italy. We used nonprobability
sampling.

The selection was carried out through the regional
Infectious Risk Specialist Nurses (ISRI), who con-
tacted the nursing contact persons of the local Public
health structures.

Setting and participants

Each Healthcare Company identified the Op-
erating Units (OU) among those selected as the sur-
vey population. The included OUs are the general

medicine, geriatrics, long-term care/nursing, and
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oncological hematology areas for the medical area;
general surgery, and orthopedics, for the surgery area;
and the Intensive Care Unit (ICU), since VADs are
more frequently employees for infusion therapy of
patients longer time hospitalization and for different
types of venous catheters are used (1; 6; 13).

For a greater opportunity to reach the OUs
through the network of ISRIs that are more present
in adults, the pediatric OUs were excluded from the
study; as adult surgical and medical specialties and
specialists in intensive care were excluded.

The included VADs are PVC, Midline and Mini-
midline, PICC, and CICC; femoral catheters and
implantable ports were excluded, as they are used for
specific intravenous therapies and clinical conditions
of patients.

For each OU, a maximum of 30 medical records of
the first 30 patients discharged under ordinary hospi-
talization in December 2018 were obtained; data col-
lection stopped when 20 medical records were reached.
For the long-term hospital units, if the number of
20 patients discharged in December 2018 was not
reached, the recruitment of additional records of the
first discharged in January 2019 has been envisaged.

The nursing staff of the OU, under the supervi-
sion of the company contact person, viewed both paper
and computerized health documentation, depending
on the local management.

The preparation of the clinical audit required the
contact person to recruit the list of 20 medical records
for the OU; the identification of clinic nurses for each
OU; to plan when and where to conduct the retrospec-
tive clinical audit; the illustration to the nurses of the
aims of the study.

Inwestigation tool

The medical records were examined using a data
collection form (a checklist) that focuses on the trace-
ability of “vascular access management” (Module A,
Figure 1). The checklist was developed by experts
in Infectious Risk and Specialist Nurses, and clini-
cal nurses based on Evidence-Based Practice (EBP)
reported in INS and RCN guidelines. The group of
company representatives was then provided with this
checklist to assess the representativeness and clarity of

the elements that needed to be identified in the medi-
cal records. A pilot group of clinical nurses and the
contact person from 3 different companies located in
northern, central, and southern Italy, verified the con-
sistency of the tool with the electronic format.

The data collection forms were completed in elec-
tronic format. Module A was divided into 5 sections.
Section A collected information relating to the trace-
ability: days of hospitalization, VADs installed; section
B collected information about the VAD management
traceability, i.e., number of days of stay; type of dress-
ing; listing site monitoring, evaluation methods (12),
date and reason for device removing; section C col-
lected the traceability of Infusion Lines; section D re-
corded the Wash and Flush/Lock closure; section E
about Complications.

The information relating to the presence and the
type of company documents adopted, the Region and
the Health Authority, the company contact person, the
medical record number, and the total number of fold-
ers viewed and excluded were collected by completing
the Structure Form (Module B). Module B reported
information on the Region, Companies/Public health
structures, OU, total number of medical records in-
cluded, viewed, and excluded; presence of procedure
or protocol on the management of VADs; date of pro-
cessing, presence of record sheet for exit site monitor-
ing, dressing, administration set and complications.

Statistical analysis

Google Forms collected data; the database was
created using Microsoft Excel and the statistical
analysis was conducted with a Jamovi 2.2.5 including
ANOVA statistical analysis. A descriptive statistic was
performed, calculating the key cardinal variables’ mean
and standard deviations with a C.I. by 95%. Categorical
variables were calculated through the cross tabulation,
and differences were detected through the Chi-square.

Results

3047 folders were examined and among them,
2813 were included while 234 were excluded as they
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@ ANIPIO

(Scheda A) short version

Scheda Raccolta Dati_sulla tracciabilita documentale della gestione degli accessi vascolari
U.0.di DATA
Sezione-A

CVP

Insedse i giozni di permanenza di ogni CVP tracciato nella documentazione clinica
1° posizionamento n° giorni di posizionamento _____
E’:indicatala Data di: Posizionamento: S:Z Nol Rimozione S:I Nol
Motivo rimozione: OTermine terapia infusionale ORimozione accidentale/dislocazione
OMalfuzionamento/Occlusione TStravaso/infiltrazione OFlebite T Battecemia CVP cozgelata

E’imndicata il tpo di medicazione: Si Nol
Medicazione con: Jsemipermeabile tzasparente Ucerotto Umedicazione con antisettico
Utlizzo di un sistema di stabilizzazione /fissaggio oltre alla medicazione S:0 NoJ
Monitoraggio del sito di inserzione: NoJ Si0 Frequenza: quotdino  settimanale
Valutazione con: Josservazione O VIP score  [altco (specificace)
MINI-MIDLINE MIDLINE
Insecice i giozni di permanenza di ogni MINI-MIDLINE tracciato nella docomentazione clinica
1° posizionamento  n° giorni di posizionamento
E’indicatala Data di: Posizionamento S Nol Rimozione Sil NoO
Motivo rimozione: OTermine terapia infusionale O Rimozione accidentale/dislocazione OFlebite
OMalfunzionamento/Qcclusione OBattesiemia catetese-cozgelata TAltco
E’ indicata 1l tipo di medicazione: SiJ No
Medicazione con: Jsemipermeabile traspacente Dgacza e cerotto Umedicazione con antisettico Daltro__
Utlizzo d: va sistema di stabilizzazione /fissaggio oltce alla medicazione: 0S: ONO
Monitoraggio del sito di inserzione: NoO SiD Frequenza: Oquotidiano Osettimanale Taltro
Valutazione del sito di inserzione con: Josservazione OVIP scoze O Visual Exite-Site Scoze Ualtso_
PICC
Insecice 1 giomi di permanenza di ogni PICC tracciato nella documentazione clinica
1° posizionamento n° di giorn: di posizionamento
E’indicata ]a Data di: Posizionamento: S:0 NoO Rimozione S:O NoO
Motivo imozione: OTermine terapia infusionale OTrombosi settica DOcclusione ORottuca
O Malposizionamento/Dislocazione DOlnfezione locale  TAltro____
E’ presente i tipo medicazione S: 0 NoO
Medicazione con: Jsemipermeabile trasparente [Ugacza e cerotto Umedicazione con antisettico altro
Uualizzo di un sistema di stabilizzazione /fissaggio: ONo 0 Si: specificase

Sezione B accessi vascolari

Monitoraggio del sito di inserzione: NoO Si0 Frequenza: Oquotidiano Tsetumanale Oalwo
Valutazione sito di inserzione con: Qossesvazione TVIP scoze O Visual Exite-Site Scoze Altco
CICC

Sezione-C Tracciabilita delle LINEE INFUSIONALI

E’ presente la data di sostituzione della inea infusionale S:0  NoO

Sezione-D LAVAGGIO E CHIUSURA FLUSH/LOK

Data Lavageio/flush/Lock del cateteze Si0  NoO Se 51,0 soluzione fisiologica O non glevabde O Altco
Sezione-E COMPLICANZE

1l paziente ha presentato una o pi delle seguent: complicanze dusante la degenza:

O infezioni locali O occlusione

0 CLABSI 0 tcombos:

O lesioni cutanee (ML4RST) D imnfiltrazione/stcavaso
altro (specificace)

Figure 1. Form A schedule.
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did not report VAD traceability data. Overall, the
sample was divided into 2772 forms, of which 42.6%
(n=1182) came from the Healthcare Authorities of
Northern Italy, 41.0% (n=1137) from the Center, and
16.4% (n =453) from the South.

OUs are classified by Italian hospital disci-
pline identification code, 28.4% (n=786) data were
collected from the intensive care (code 49), 19.6%
(n=542) from the general surgery (code 09), 18.7%
(n=519) from the general medicine (code 26), 16.1%
(n=446) from the orthopedics (code 36), 7.2% (n=200)
from the oncology (code 64), 5.1% (n = 141) from the
geriatrics (code 21), 2.9% (n = 80) from the nurse-led
long-term care (code 60), and 2.1% (n = 58) from the
once-hematology (code 66).

The parametric calculation concerning the days of
hospitalization for each OU (Table 1) shows a signifi-
cant difference. The rehabilitation, medical, and spe-
cialist areas have a significantly higher average hospital
stay in days than the surgical areas (p = <,0001).

Among the most used devices are the PVCs (78%
(n = 2685) which remained in situ for an average of

3.70£3.26 days, followed by the CICCs (15.4%),

remaining in situ for 10.03 +13.49 days; the mini mid-
line were instead the less used VADs (Tablel).

Table 2 reports data on the traceability of the
VADs, in the OU, showing significant differences
(p =<0,0001). Intensive care, general medicine, and
long-term care register the presence of vascular ac-
cess at the time of admission with a percentage > 80%
(R =81.3 - 88.3), this value differs slightly during hos-
pitalization with a percentage > 90% (R = 91.1 - 98.8).
Instead, the surgical and oncological areas displayed
a value of around 40% (R = 37.5 - 48.3) recorded at
the time of hospitalization. During the hospitalization
the values change and are significantly close to 100%
(R =97.5 - 100), effectively aligning with the remain-
ing OU. The geriatrics registered values were in the
range of 60.3%, at the time of hospitalization, shifting
to 85.8%, during hospitalization. When the patient
enters intensive care, in the medical, geriatric, reha-
bilitation, and oncological fields, the most used device
is the PVC with a percentage >50% (R = 50.7 - 98.3).
In one-hematology, the most used device is the PICC
with 82.1% (n=23), followed by the oncology with a
value of 26.7% (n=20).

Table 1. Time of hospitalization for OU and exposure days for devices.

n MzSD F p value
Days of hospitalization for included cards | Total 2772 9,71+9,60 8,027 <,0001
Cod.49 786 8,75+11,91
Cod.09 542 9,07+9,64
Cod.26 519 10,72+7,79
- Cod.36 446 8,58+6,53
Cod.64 200 10,94+7,96
Cod.21 141 12,54+8,73
Cod.60 80 13,78+9,72
Cod.66 58 11,90+11,31
Days of exposure for device Total 3441 6,19+14,38 249,465 <,0001
PVC 2685 3,70+3,26
CICC 531 10,03+13,49
PICC 136 37,60+55,77
MIDLINE 67 10,99+9,53
MINI MIDLINE 22 7,41+5,69

Abbreviations: N: number of cases; M+SD: sample mean and standard deviation; F = Fisher’s F ratio.
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Table 2. Traceability of devices during hospitalization in OU.

Cod.09 Cod.21 Cod.26 Cod.36 Cod.49 Cod.60 Cod.64 | Cod.66 Tot.
n=542 n=141 n=519 n =446 n=786 n =380 n =200 n=58 N=2772
Device 540(99,6) | 121(85,8) | 473(91,1) | 435(97,5) | 744(94,7) | 79(98,8) | 200(100) | 58(100) | 2650(95,6)
presence during
hospitalization
Device
types during
hospitalization
PVC 472(87,4) 77(63,6) | 387(81,8) | 403(92,6) | 219(29,4) | 55(69,6) 91(45,5) | 22(37,9) | 1726(65,1)
CICC 15(2,8) 5(4,1) 17(3,6) 1(0,2) 237(31,9) 3(3,8) 8(4,0) - 286(10,8)
PVC; CICC 15(2,8) 2(1,7) 4(0,8) 1(0,2) 208(28,0) 2(2,5) - - 232(8,8)
PICC 2(0,4) -- 6(1,3) - 10(1,3) 1(1,3) 51(25,5) | 32(55,2) 102(3,8)
Other 7(1,3) 6(5,0) 29(6,1) 3(0,7) 45(6,0) 11(13,9) 19(9,5) 3(5,2) 123(4,6)
devices
Not 29(5,4) 31(25,6) 30(6,3) 27(6,2) 25(3,4) 7(8,9) 31(15,5) 1(1,7) 181(6,8)
detectable
Administration | 523(96,5) | 130(92,2) | 489(94,2) | 438(98,2) | 731(93,0) | 72(90,0) | 195(97,5) | 53(91,4) | 2631(94,9)
of IV therapy

As indicated in Table 3, 5049 device placements
(at least 4 placements per device) were reviewed;
among them, 3794 (75.1%) were related to PVC,
752 (14.9%) to CICC, 240 (4.7%) to PICC, and 263
(14.9%) 5.2%) to the Midline and the “mini-midline”.
Overall, 83.1% (n=4196) of devices reported the inser-
tion date, 70.1% (n=3543) the removal date and 2302
cases the reason for removal. End of infusion therapy
(31.8%), patient transfer (22.2%), accidental removal
(8.9%), and malfunction or occlusion (8.7%) were the
most common causes.

As regards the insertion site monitoring, out
of 1943 (38.5%) supervised interventions, 84.8%
(n=1648) took place daily, especially on “mini-midline”,
for 95.5% (n =21) and with percentages > 70%
(R=73.0 - 86.3) for the remaining devices. Evaluations
were made for 28.3% (n=1427) with observation and
with a percentage >10% using scales 10.3% (n=516).

The most common complications by the device
were infiltration/extravasation, occlusion, and catheter-
related bloodstream infections (CRBSI) each repre-
senting 24.1% (n = 32), followed by local infections for
the 15.8% (n = 21), thrombosis and medical adhesive-
related skin injuries (MARSI) both occurring for the
6.0% (n = 8) of the total.

Most complications were related to the use
of PVC [66.9% (n = 89)] (p =0,0001); infiltration/
extravasation, occlusion, and local infections, were re-
ported in 16.9% (n = 15), CRBSI in 7.9% (n=7), skin
lesions in 9.0% (n=8), and thrombosis in 4.5% (n=4).
The CICC presented >10% of complications after the
PVC. In contrast to the PVC, 85.7% (n = 12) of prob-
lems with this device were related to CRBSI. Even
the association PVC CICC, while recording a com-
plication rate <10%, for 75.0% (n = 6) the problems
concerned CRBSI. As regards the PICC, on the other
hand, while recording the same percentage of compli-
cations as the CICC, the 50.0% (n=3) of the problems
concerned infiltrations/extravasations and occlusions
and the 75% (n=5) discrete distribution between blood
infections, local infections, and thrombosis. Midline
complications were plotted in association with PVC
and CICC in rates <5.0%.

About the OU, 34.6% (n=46) of the complications
were observed in General Medicine, however, 47.8%
(n=22) of the problems concerned infiltration/extrava-
sation and occlusion. The ICU, instead, while record-
ing 22.6% (n=30) of complications, displayed 70.0%
(n=21) of the problems were of an infectious nature

(CRBSI). Another OU maintained a complication
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Table 3. Traceability of placement, removal, and dressing of vascular accesses by clinical areas.

MINI-
PVC CICC PICC MIDLINE | MIDLINE Total
n=3794 n=752 n =240 n=153 n=110 N =5049
Area
ICU 925(24,4) 610(81,1) 61(25,4) 35(22,9) 30(27,3) 1661(32,9)
Medical area 1302(34,3) 89(11,8) 71(29,6) 95(62,1) 72(65,5) 1629(32,3)
Surgical area 1354(35,7) 43(5,7) 10(4,2) 10(6,5) 6(5,5) 1423(28,2)
Oncological area 213(5,6) 10(1,3) 98(40,8) 13(8,5) 2(1,8) 336(6,7)
Traceability date of removal 2766(72,9) 548(72,9) | 138(57,5) 68(44,4) 23(20,9) 3543(70,2)
Traceability date of dressing 594(15,7) | 262(34,8) 81(33,8) 33(21,6) 15(13,6) 985(19,5)
Dressing type 420(70,7) 219(83,6) 78(96,3) 23(69,7) 15(100) 755(76,6)
Transparent semipermeable
Sterile gauze and plaster/plaster 118(19,9) 2(0,8) 3(3,7) 8(24,2) - 131(13,3)
only
TNT 41(6,9) 1(0,4) -- - - 42(4,3)
Dressing with antiseptic 5(0,8) 34(13,0) - - - 39(4,0)
Yes, but the type of medication was 10(1,7) 6(2,3) - 2(6,1) - 18(1,8)
not indicated
Listing site monitoring 1428(37,6) 329(43,8) | 115(47,9) 49(32,0) 22(20,0) 1943(38,5)
When the monitoring
Daily 1217(85,2) 284(86,3) 84(73,0) 42(85,7) 21(95,5) 1648(84,8)
Weekly 65(4,6) 26(7,9) 28(24,3) 5(10,2) 1(4,5) 125(6,4)
With every infusion 64(4,5) 1(0,3) - - -- 65(3,3)
In case of complications 6(0,4) - - - - 6(0,3)
When PVC is replaced 4(0,3) 1(0,3) - - - 5(0,3)
From 2 to 5 days/ 61 (4,2) 16 (4,8) 3(2,7) 2 (4,1) 82 (4,2)
sporadic
Other 11(0,8) - 1(0,9) - - 12(0,6)
Evaluation
MISSING 2278(60,0) 410(54,5) | 129(53,8) 104(68,0) 90(81,8) 3011(59,6)
Observation 1070(28,2) 205(27,3) 91(37,9) 42(27,5) 19(17,3) 1427(28,3)
Phlebitis score (VIP 362(9,5) - 1(0,4) 2(1,3) 1(0,9) 366(7,2)
Score)
Visual Exit Site Score 84 (2,2) 137 (18,2) 16 (6,7) 5(3,3) 242 (4,8)
Survelliance form - - 3(1,3) - - 3(0,1)

rate of <15% and was mainly device-related such as in-
filtration/extravasation and device occlusion. The other
OU maintained a complication rate of <15% and was
mainly device-related such as infiltration/extravasation
and device occlusion.

Table 4 shows the results on infusion lines, re-
garding traceability to infusion line change; results re-
port drug solution [30.7% (n = 852)], blood products
[10.1% (n = 281)], propofol solution [6.7% (n = 186)]
and lipid/NPT solutions [6.6% (n = 183)]. Traceability
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Table 4. Replacement of infusion lines in patients with VAD.

Co0d.09 | Cod.21 | Cod.26 | Cod.36 Cod.49 | Cod.60 | Cod.64 | Cod.66 | Total
n=>542 n=141 |[n=519 n =446 n="786 n=380 n=200 |n=58 N =2772
Reason for the infusion
replacement:
Pharmacological 96(17,7) | 46(32,6) | 147(28,3) | 100(22,4) | 364(46,3) | 16(20,0) | 53(26,5) | 30(51,7) | 852(30,7)
infusion
Infusion of blood 23(4,2) 8(5,7) 24(4,6) 48(10,8) | 150(19,1) | 2(2,5) 18(9,0) 8(13,8) | 281(10,1)
products
Propofol infusions 17(3,1) - - 15(3,4) | 154(19,6) - - - 186(6,7)
NPT lipid infusions 12(2,2) 1(0,7) 19(3,7) 1(0,2) 145(18,4) | 1(1,3) 2(1,0) 2(3,4) 183(6,6)
Traceability of washing/ | 51(9,4) 2(1,4) 100(19,3) | 51(11,4) | 164(20,9) | 1(1,3) | 55(27,5) | 46(79,3) | 470 (17,0)
flush of the catheter
and lock closure
Type of | Not 25(49,0) 2(100) 47(47,0) 1(2,0) 21(12,8) -- 2(3,6) | 14(30,4) | 112(23,8)
flushing | detectable
saline
saline 26(51,0) -- 53(53,0) | 50(98,0) | 143(87,2) | 1(100) | 52(94,5) | 32(69,6) | 357(76,0)
Heparinized - - - - - - 1(1,8) - 1(0,2)
solution
of catheter washing/flushing was found in 17.0%  Conclusion

(n=470) files and resulted particularly significantly in
onco-hematology [79.3% (n=46)]; closure/lock of the
catheter was reported in 343 (12.4%) forms. Also in
this case, 81.0% (n=47) of the onco-haematological
forms included the data: 76.0% (n = 357) in flushing
and 65.0% (n = 223) in closure type using saline. In the
latter case, however, 41.3% (n=19) of samples from the
oncology department used the heparin solution in
the closure/lock of the catheter.

Table 5 summarizes the results of the EBP core
components on the levels of adherence to the trace-
ability of clinical-care practice in the management of
VADs in the analyzed documentation. Compared to
the traceability that the Guidelines recommend to be
reported in medical records, we recorded an adher-
ence of 83.1% for placement date, 70% for date re-
moval, 46% for reason removal, only 19.9% for type
dressing, site monitoring/inspection 38.5%, the use
of scales for monitoring exit site only 12%; the com-
plication was recorded only 3%; the date of replace-
ment infusion set in 54.1%, and flush in 17% record
consult.

This study aimed to provide an overview of the
traceability of EBP practices on VAD management
and promote clinical audits to improve nursing prac-
tice. This is the first retrospective audit carried out in
30 healthcare facilities distributed throughout Italy
which investigated the traceability of EBP in manag-
ing VADs; it is also the first study that attempted to
deepen the theme of nursing documentation.

The recording of the examined procedures, from
the insertion to the management and removal of VADs,
are strongly recommended by INS (1) and RCN (15)
and constitute an integral part of the evidence-based
packages of good care practice (8;14). Although the
traceability in the clinical records of procedures per-
formed on patients with VAD is considered a standard,
as far as we know, no studies including peripheral and
central devices in the analysis in the various OU have
been conducted in Italy.

From the audit conducted on the analysis of
the medical records of the OU and in line with the
literature (16), vascular ports were placed during
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Table 5. Percentage of adherence of the EBP core components
documentation.

EBP core components Compliance with
documentation guidelines
Placement date 83.1% (n.4.196)
Date of removal 70% (n.3.543)
Reason of removal 46% (n.2302)
Type of dressing 19.9% (n.985)
Site Monitoring/Inspection 38.5% (n.1.943)
Evaluation using scales 12% (n.608)
Complications 3% (n.133)
Infusion line replacement date 54.1% (n.1.502)
Flush 17% (n.470)

hospitalization, particularly in the surgical and on-
cology areas, increasing from 40% to 100% of devices
in situ. Compared to the OU a substantial difference
emerges between the devices inserted, with the PVC as
the most used, unlike the oncological areas.

In general, the audit conducted with the nurses of
the OU provided greater clarity on the areas of inter-
vention to be improved in the medical record, high-
lighting the critical points of the lack of traceability
and registration of the procedures performed on as-
sisted patients. Each intravenous device, peripheral or
central, represents a risk for the patient, exposing him
to possible adverse events.

Complications caused by infections are one of the
major adverse events related to VADs. CRBSI accounts
for approximately 40% of all bloodstream infections
(17), representing a significant cause of morbidity and
mortality; further they are responsible for lengthen-
ing hospitalization times and increasing costs for the
healthcare system, mainly related to infections in the
CVC (10-11). Other complications, mainly found at
the (PVC), are phlebitis, infiltrations and extravasa-
tions, occlusions, thrombosis, dislocations, and rup-
tures (18). These adverse events impact the patient’s
care in terms of treatment delay, and extension of hos-
pitalization, but also on the patient’s experience during
hospitalization with increased anxiety due to exposure
to further venipunctures, pain, and dissatisfaction (19)
with care facility and health care providers, as well as

medication waste and costs, associated with recurrent
VAD use (20).

Our results are like the first audit conducted by
McGuire (8) in medical divisions toward poor record-
ing of the date of removal, particularly for CVPs. This
would also require actions to improve traceability in
clinical documentation.

The studies conducted by Forberg (14) and Alqu-
vist (13) demonstrate how these data can improve even
with PVCs that require complete information from
the insertion site to the caliber and the limb chosen for
placement, as well as improve records on the number
of entries attempts (18).

Based on our data, considering the number of pe-
ripheral accesses recorded, we assume that 27.1% of
PVCs may have been removed and repositioned but
the removal has not been documented. This is con-
sistent with other studies reporting rates of ‘no longer
required’ PVCs in situ of 28,2% (21). We also hypoth-
esize that PVCs can be left in situ even when no longer
useful (22), although we cannot be certain as the num-
ber of PVCs detected due to exposure to the devices
is reduced.

It was difficult to find the date of placement even
for the central devices and only the nurses’ knowledge
about the documentation improved the data regarding
traceability. There is the risk that VADs may remain in
place without a clear medical indication, particularly
when discharged from the ICU (23). In the study by
Chopra et al., 21% of physicians were unaware that the
patient had a central device. In line with McGuire’s
audit, our findings also need to incentivize insertion
and removal date logging; although the second audit,
conducted by the same author in 2019, displayed a
significant improvement in adherence to EBPs, docu-
mentation, VIP scoring, and timely removal yet need
to be improved (24). Indeed, in our study, the result
does not reach the standard of traceability in the prac-
tice of infusion therapy (24) which should be promptly
improved to optimize management, support the pre-
scriptions of infusion therapies, and improve interpro-
fessional communication, as in the study of Linné et
al. (12). The date of placement and removal represents
a standard of traceability of infusion therapy and our
results still seem inadequate. This could compromise
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interprofessional communication and, consequently,
the prescription of infusion therapies needed by pa-
tients (12).

Recording of a patient with VAD is critical to
reducing CRBSI, this allows the operators to iden-
tify the device in situ easily, especially if the patient is
transferred to other departments.

There is poor information about the management
of post-insertion VADs regarding the monitoring and
inspection of the insertion site, the use of ladders, cath-
eter washing, the detection of complications, and the
replacement of the administration set. Monitoring the
insertion site is one of the standards of care to prevent
local or systemic infections, promptly identifying pos-
sible phlebitis, extravasation, or infiltration. PVCs are
known to be the most frequently used invasive devices,
and, although less frequently associated with BSIs, the
incidence of PVC-BSI is estimated around 0.2-0.7 per
1000 device days. Record of daily catheter site inspec-
tion in clinical records does not improve with central
accesses, not even reaching 50% compared to PICC
and CICC patients. Consistent with the study of
prevalence performed on peripheral and central VADs
(21), we find this result in day-to-day VAD care to
ensure patient safety. Although our data on insertion
site monitoring is slightly higher than Ullman’s CVAD
audit but comparable to McGuire’s first audit, we be-
lieve this is a specific area for improvement as it is a
focal point for healthcare professionals who manage
the VADs. Furthermore, monitoring the insertion site
requires the use of instruments with VIP score, found
in only 12% of medical records examined, to guarantee
the reliability of a standard of care and traceability.

As previously reported, post-admission is essen-
tial to CRBSI prevention strategies and associated cost
reductions (18; 26).

According to Hawthorn et al (16), vascular device
insertion, lavage, and infusion procedures appear to be
associated with changes in intravascular fluid dynam-
ics, which may explain mechanisms contributing to
vascular access failure.

The traceability of the VAD dressing, date of
replacement, and type of dressing applied which are
essential criteria to indicate to the nurse when to re-
place the patient’s dressing, is very low; this is rather
surprising because we expected nurses to pay more

attention to EBPs, particularly when central devices
are concerned (28). Also, in this case, the data does
not improve for PICC and CICC and decreases for
drug traceability, for the PVC and the Midline and
“mini-midline”.

Therefore, recording nursing procedures can pro-
vide additional information for conducting studies,
increase knowledge, and improve patient outcomes.
Outcome data must be collected, analyzed, and used
to change clinical practice at a more complex organi-
zational level (29).

From the analysis of medical records of our study,
for nurses was difficult to find the information re-
ported in the checklist, and many key information was
not even available. Therefore, nursing documentation
needs to be improved, particularly in post-insertion,
as key information about the safe handling of VADs is
not tracked. Evidence about the problem of the poor
traceability of the procedures carried out in the man-
agement of VADs is reported in the literature, proba-
bly hindered by various factors such as the lack of time
available for documentation, the lack of an effective
registration system which does not allow good nursing
documentation (20).

Efforts to improve documentation, as reported
by other studies, can help pay attention to patients’
complications or problems experienced by patients
thus leading to better patient outcomes (10-12) and
reducing the lack of data (24). Particularly useful is
the adoption of programs that include the use of elec-
tronic health records and provide for the integration in
the audit of health professionals involved in the VAD
management process. The variability of behaviors in
managing VADs and the lack of standardization are
still challenges that compromise patient safety. Preven-
tion of VAD-related complications is still a healthcare
priority and if optimally managed, VAD placement
may improve patient outcomes (30-31).

The usage of evidence-based tools such as bun-
dles; the presence of company documents including
the availability of material to facilitate the application
of the procedures and standardize the management of
the VADs; the constant training of health profession-
als; the presence of dedicated teams (Vascular Access
Team-VAT) (23); the compliance with the guidelines;
an accurate local system of surveillance of complications
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(25), feedback, the registration in medical records (12),
and a strategy of training with audit (24), are among the
main strategies that have proven effective in ensuring
patient safety and testifying to the high quality of care.

Concerning the rate of adherence to the study be-
tween the north, center, and south, in our opinion this
can be attributed to the different distribution and pres-
ence of the ISRIs in the health authorities. As shown,
in fact, by the national census of Anipio carried out in
2019, the number of regional ISRIs in the south (n.75)
is significantly lower than the regions in the north and
center, moreover, not all regions participated, such as
Calabria and Basilicata (27).

Results shown in this study are certainly not suf-
ficient to fill the gaps recorded in the management of
VADs, but they could represent a contribution to im-
prove the nurse’s documentation, such as Form A used
during the audit, attached, within organizations in the
traceability of the applied EBPs.

We acknowledge that the audit conducted with
nurses of the same OU could have led to reporting
more data than they would have found in the medical
records but we believe that the main purpose of this
first audit was to use it as a tool for verifying the trace-
ability of nursing procedures to improve compliance
with the evidence and consequently at the documenta-
tion in the management of patients with VAD.

This study has several limitations. The missing
data in the medical records do not necessarily reflect
the lack of adherence to EBP procedures in the man-
agement of patients with VAD but the omission of
the traceability to be included in the medical records.
Some data were undetectable or missing. There was no
mandatory field in the checklist items that would pre-
vent the absence of missing data in the medical record
from being able to continue recording.

The revision of the procedures as a corporate
policy adopted for managing VADs, although consti-
tuting part of the requested information, was not in-
cluded in this first analysis of the study. We deferred to
another group of ISRIs since it is a qualitative assess-
ment. These data were sent back to the individual OUs
to allow them to evaluate the results according to their
intervention priorities.

The nurses could use the clinical audit as a review
tool among peers and design educational interventions

to foster greater competence in clinical documentation
and to improve nursing practice in the VADs.

Acknowledgements: The authors express their gratitude to the
participating Network Anipio Infectious Risk Specialist Nurses
(ISRI) and selected hospitals and units.

Funding: Study ANIPIO no profit.

Ethics Committee: The authorization for data collection was ob-
tained from the Medical Directors or Structure Managers and from
the Directors/Heads of the Health Professions who provided the
name of the company nurse in charge of the study. The general
authorization for processing personal data for scientific research
purposes dated 1 March 2012 was used (register of measures n.
82; 1878276). Data was collected anonymously and processed in
compliance with Legislative Decree 196/2003 (and subsequent
amendments and additions) and the relevant European legislation.
Data collection was conducted between June and July 2019, and
the study lasted eight months. No animals were used in this re-
search. All human research procedures followed were by the ethical
standards of the committee responsible for human experimentation
(institutional and national), and with the Helsinki Declaration of
1975, as revised in 2013.

Conflict of Interest: Each author declares that he or she has no
commercial associations (e.g. consultancies, stock ownership, equity
interest, patent/licensing arrangement, etc.) that might pose a con-
flict of interest in connection with the submitted article.

Authors Contribution: MR.E. and M.M.- Conceptualizing,
formal analysis and writing the original draft. A.C.-contributed
data, visualization and review. IL.R. and MR.E.- acquisition,
analysis, and interpretation of data for the article. G. P. and M.M.-
Methodology, contribute date, writing, Review and Editing.

References

1. Gorski LA, Hadaway L, Hagle ME, et al. Infusion therapy
standards of practice, 8™ edition. J Infus Nurs. 2021;44:
S51-S224. doi: 10.1097/NAN.0000000000000396.

2. Jefferies D, Johnson M, Griffiths R. A meta-study of the
essentials of quality nursing documentation. Int J Nurs
Pract. 2010; 16(2):112-124. doi: 10.1111/j.1440-172X
.2009.01815.x.

3. Mongardi M, Fortuna D, Sciolino L. Nursing-sensitive
outcomes: results of a multicenter study. Assist Inferm Ric.
2019; 38(3):117-37. doi: 10.1702/3227.32045.



12

Acta Biomed 2024; Vol. 95, N. 2: ¢2024031

4. Marucci AR, De Caro W, Petrucci C, et al. ICNP®-
International Classification of Nursing Practice: ori-
gin, structure and development Prof Inferm. 2015; 68(2):
131-140. doi: 10.7429/pi.2015.6822131.

5. Pittiruti M, Scoppettuolo G. GAVeCeLT 2021 Recommen-
dations for the indication, implantation, and management of
venous access devices. development. v.2.0.2021; http://gavecelt
.it/nuovo/sites/default/files/uploads/Raccomandazioni%z20
GAVeCeLLT%202021%20-%20v.2.0.pdf

6. RCN. Standards for infusion therapy. Fourth edition. 2016
Royal College of Nursing 4* edn. Review 2018. London:
RCN.

7. Gorski LA. The 2016 Infusion Therapy Standards of Prac-
tice. Home Healthc Now. 2017;35(1):10-18. doi: 10.1097
/NHH.0000000000000481.

8. Quan KA, Cousins SM, Porter DD, et al. Electronic health
record solutions to reduce central line-associated blood-
stream infections by enhancing documentation of central line
insertion practices, line days, and daily line necessity. Am ]
Infect Control. 2016; 44(4):438-43. doi: 10.1016/j.ajic.2015
.10.036.

9. Forberg U, Johansson E, Ygge BM, et al. Accuracy in
documentation of peripheral venous catheters in paedi-
atric care: an intervention study in electronic patient re-
cords. J Clin Nurs. 2012; 21(9-10):1339-1344. doi: 10.1111
/j.1365-2702.2011.03949 x.

10. Morrell E. Reducing Risks and Improving Vascular Access
Outcomes. ] Infus Nurs. 2020; 43(4):222-228. doi: 10.1097
/NAN.0000000000000377.

11. Masoorli S. Legal issues related to vascular access devices
and infusion therapy. J Infus Nurs. 2005; 28 (Suppl 3):
S18-21. doi: 10.1097/00129804-200505001-00004.

12. Linné E, Adrian M, Bentzer P, et al. Efficacy of an imple-
mentation package on documentation of central venous
catheter insertions: an observational study. BMJ Open Qual.
2021; 10: e 001155. doi: 10.1136/bmjoq-2020-001155.

13. Ahlqvist M, Berglund B, Wirén M, et al. Accuracy in
documentation a study of peripheral venous catheters.
J Clin Nurs. 2009; 18(13):1945-1952. doi: 10.1111/j.1365
-2702.2008.02778 x.

14. Ullman AJ, Cooke M, Kleidon T, et al. Road map for im-
provement: point prevalence audit and survey of central ve-
nous access devices in paediatric acute care. ] Paediatr Child
Health. 2017; 53(2):123-130. doi: 10.1111/jpc.13347.

15. McGuire R. Assessing standards of vascular access de-
vice care. Br ] Nurs. 2015; 24(8): S29-S35. doi: 10.12968
/bjon.2015.24.Sup8.529.

16. Hawthorn A, Bulmer AC, Mosawy S, et al. Implications
for maintaining vascular access device patency and perfor-
mance: Application of science to practice. ] Vasc Access.
2019; 20 (5): 461-470. doi: 10.1177/1129729818820200.

17. Vizcarra C, Cassutt C, Corbitt N, et al. Recommenda-
tions for improving safety practices with short peripheral

catheters. ] Infus Nurs. 2014; 37(2):121-124. doi: 10.1097
/NAN.0000000000000028.

18. Hitchcock J, Dyakova E. Improving patient care and experi-
ence with vascular access devices. Br J Nurs. 2017; 26 (19):
S38. doi: 10.12968/bjon.2017.26.19.S38.

19. Moreal C, Comoretto RI, Buchini S, et al. Positioning of
Vascular Access in Pediatric Patients: An Observational
Study Focusing on Adherence to Current Guidelines.
J.Clin. Med. 2021;10(12): 2590. doi: 10.3390/jcm10122590.

20. Gorski LA. The 2016 Infusion Therapy Standards of Prac-
tice. Home Healthc Now. 2017; 35(1): 10-18. doi: 10.1097
/NHH.0000000000000481.

21. New KA, Webster J, Marsh NM, et al. Intravascular de-
vice use, management, documentation and complications: a
point prevalence survey. Aust Health Rev. 2014 Jun;38(3):
345-9. doi: 10.1071/AH13111.

22. Frimpong A, Caguioa J, Octavo G. Promoting safe IV
management in practice using HANDS. Br J Nurs. 2015;
24(Sup2): S18-523. doi: 10.12968/bjon.2015.24.Sup2.518.

23. Chopra V, Govindan S, Kuhn L, et al. Do clinicians know
which of their patients have central venous catheters?
A multicenter observational study. Ann Intern Med 2014;
161:562-7. doi: 10.7326/M14-0703.

24. McGuire R, Norman E, Hayden I. Reassessing standards of
vascular access device care: a follow-up audit. Br ] Nurs. 2019
Apr 25;28 (8):S4-S12. doi: 10.12968/bjon.2019.28.8.54.

25. European Centre for Disease Prevention and Control.
Healthcare-associated infections acquired in intensive care
units. In: ECDC. Annual epidemiological report for 2017.
Stockholm: ECDC; 2019. https://www.ecdc.europa.cu/sites
/default/files/documents/AER_for_2017-HAIL pdf

26. Zingg W, Barton A, Bitmead J, et. al. Best practice in the
use of peripheral venous catheters: A scoping review and
expert consensus. Infect Prev Pract. 2023 Feb 3;5(2):100271
. doi: 10.1016/j.infpip.2023.100271.

27. FNOPI-ANPIO Healthcare Associated Infection (HAI): a
pandemic silent. https://www.fnopi.it/wp-content/uploads/
2021/11/Position-FNOPI-ANIPIO-ICA-2.pdf

28. Esposito MR, Guillari A, Angelillo IF. Knowledge, attitudes,
and practice on the prevention of central line-associated
bloodstream infections among nurses in oncological care:
A cross-sectional study in an area of southern Italy. PLoS
One. 2017; 30;12 (6):e 0180473. doi: 10.1371/journal.pone
.0180473.

29. Centers for Disease Control and Prevention. Bloodstream
infection event (central line-associated bloodstream infec-
tion and non-central line-associated bloodstream infection).
In: National Healthcare Safety Network (NHSN) Patient Safety
Component Manual. National Healthcare Safety Network;
2020: chap 4. https://www.cdc.gov/nhsn/pdfs/validation
/2020/pesmanual_2020-508.pdf

30. Pittiruti M, Van Boxtel T, Scoppettuolo G, et al. Euro-
pean recommendations on the proper indication and use



Acta Biomed 2024; Vol. 95, N. 2: ¢2024031

13

of peripheral venous access devices (the ERPIUP consen-
sus): A WoCoVA project. ] Vasc Access. 2023 Jan;24(1):165-
182. doi: 10.1177/11297298211023274.

31. Raynak A, Paquet F, Marchionni C, et al. Nurses’ knowledge
on routine care and maintenance of adult vascular access de-
vices: A scoping review. ] Clin Nurs. 2020; 29:3905-3921.
doi: 10.1111/jocn.15419.

Correspondence:

Received: 1 August 2023

Accepted: 21 March 2024

Gianandrea Pasquinelli

DIMEC, IRCCS Azienda Ospedaliero-Universitaria di Bologna
building 11, via Massarenti 9, Bologna, 40138, Italy

Phone+39 051 2144288.

E-mail:gianandr.pasquinelli@unibo.it



