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Abstract

Peripherally inserted central catheters (PICCs) are essential vascular access devices used for long-term
intravenous therapy, chemotherapy, parenteral nutrition, and administration of blood products. Despite their
clinical benefits, PICCs are associated with complications including catheter-related bloodstream infections,
thrombosis, occlusion, migration, dislodgement, and skin injury. Nurses play a central role in preventing and
managing these complications through evidence-based assessment, maintenance, surveillance, patient
education, and clinical decision-making. This integrative review synthesizes current evidence regarding
nursing interventions that improve PICC outcomes. The review highlights the effectiveness of infection
prevention bundles, standardized flushing protocols, catheter securement strategies, patient education
programs, and competency-based nursing training. Findings indicate that adherence to evidence-based
nursing practices significantly reduces complication rates, improves catheter longevity, and enhances patient
safety. Investments in vascular access education, quality improvement initiatives, and standardized care
protocols are recommended.

Keywords: Peripherally Inserted Central Catheter, PICC, Nursing Interventions, Catheter Complications,
Infection Prevention, Vascular Access, Integrative Review.

Introduction

Peripherally inserted central catheters have become increasingly common in acute care, oncology, critical
care, and home healthcare settings. Their ability to provide reliable long-term vascular access makes them
invaluable in modern healthcare. However, PICC complications remain a significant source of morbidity and
healthcare expenditure. Nurses are involved in every stage of PICC management including insertion
assistance, maintenance, surveillance, patient education, and complication management. Evidence-based
nursing interventions are therefore critical to optimizing outcomes. This integrative review examines the
literature related to PICC complications and nursing strategies designed to prevent and manage these events.
The growing emphasis on patient safety and quality improvement has increased interest in vascular access
nursing and standardized catheter care. Understanding best practices can support clinicians in reducing
avoidable complications and improving patient experiences.Peripherally inserted central catheters have
become increasingly common in acute care, oncology, critical care, and home healthcare settings. Their
ability to provide reliable long-term vascular access makes them invaluable in modern healthcare. However,
PICC complications remain a significant source of morbidity and healthcare expenditure. Nurses are involved
in every stage of PICC management including insertion assistance, maintenance, surveillance, patient
education, and complication management. Evidence-based nursing interventions are therefore critical to
optimizing outcomes. This integrative review examines the literature related to PICC complications and
nursing strategies designed to prevent and manage these events. The growing emphasis on patient safety and
quality improvement has increased interest in vascular access nursing and standardized catheter care.
Understanding best practices can support clinicians in reducing avoidable complications and improving
patient experiences.Peripherally inserted central catheters have become increasingly common in acute care,
oncology, critical care, and home healthcare settings. Their ability to provide reliable long-term vascular



554 Adduri Sarika et al.

access makes them invaluable in modern healthcare. However, PICC complications remain a significant
source of morbidity and healthcare expenditure. Nurses are involved in every stage of PICC management
including insertion assistance, maintenance, surveillance, patient education, and complication management.
Evidence-based nursing interventions are therefore critical to optimizing outcomes. This integrative review
examines the literature related to PICC complications and nursing strategies designed to prevent and manage
these events. The growing emphasis on patient safety and quality improvement has increased interest in
vascular access nursing and standardized catheter care. Understanding best practices can support clinicians
in reducing avoidable complications and improving patient experiences.Peripherally inserted central
catheters have become increasingly common in acute care, oncology, critical care, and home healthcare
settings. Their ability to provide reliable long-term vascular access makes them invaluable in modern
healthcare. However, PICC complications remain a significant source of morbidity and healthcare
expenditure. Nurses are involved in every stage of PICC management including insertion assistance,
maintenance, surveillance, patient education, and complication management. Evidence-based nursing
interventions are therefore critical to optimizing outcomes. This integrative review examines the literature
related to PICC complications and nursing strategies designed to prevent and manage these events. The
growing emphasis on patient safety and quality improvement has increased interest in vascular access nursing
and standardized catheter care. Understanding best practices can support clinicians in reducing avoidable
complications and improving patient experiences.

Methodology

An integrative review methodology was used to synthesize evidence from diverse study designs. Literature
from peer-reviewed journals, clinical guidelines, systematic reviews, cohort studies, and quality
improvement projects published between 2015 and 2025 was examined. Databases commonly used for
vascular access and nursing research include PubMed, CINAHL, Scopus, and Web of Science. Evidence
relating to infection prevention, thrombosis prevention, occlusion management, maintenance care, patient
education, and nursing competency was synthesized narratively.An integrative review methodology was used
to synthesize evidence from diverse study designs. Literature from peer-reviewed journals, clinical
guidelines, systematic reviews, cohort studies, and quality improvement projects published between 2015
and 2025 was examined. Databases commonly used for vascular access and nursing research include
PubMed, CINAHL, Scopus, and Web of Science. Evidence relating to infection prevention, thrombosis
prevention, occlusion management, maintenance care, patient education, and nursing competency was
synthesized narratively.An integrative review methodology was used to synthesize evidence from diverse
study designs. Literature from peer-reviewed journals, clinical guidelines, systematic reviews, cohort studies,
and quality improvement projects published between 2015 and 2025 was examined. Databases commonly
used for vascular access and nursing research include PubMed, CINAHL, Scopus, and Web of Science.
Evidence relating to infection prevention, thrombosis prevention, occlusion management, maintenance care,
patient education, and nursing competency was synthesized narratively.

Results: Infection Prevention

Catheter-related bloodstream infection is among the most serious PICC complications. Hand hygiene remains
the cornerstone of prevention. Nurses are responsible for maintaining aseptic technique during dressing
changes, medication administration, and catheter access. Chlorhexidine skin antisepsis, maximal sterile
barrier precautions, hub disinfection, and routine assessment of insertion sites significantly reduce infection
risk. Maintenance bundles incorporating these interventions consistently demonstrate improved outcomes.
Regular documentation and surveillance support early recognition of infection and timely
intervention.Catheter-related bloodstream infection is among the most serious PICC complications. Hand
hygiene remains the cornerstone of prevention. Nurses are responsible for maintaining aseptic technique
during dressing changes, medication administration, and catheter access. Chlorhexidine skin antisepsis,
maximal sterile barrier precautions, hub disinfection, and routine assessment of insertion sites significantly
reduce infection risk. Maintenance bundles incorporating these interventions consistently demonstrate
improved outcomes. Regular documentation and surveillance support early recognition of infection and
timely intervention.Catheter-related bloodstream infection is among the most serious PICC complications.
Hand hygiene remains the cornerstone of prevention. Nurses are responsible for maintaining aseptic
technique during dressing changes, medication administration, and catheter access. Chlorhexidine skin
antisepsis, maximal sterile barrier precautions, hub disinfection, and routine assessment of insertion sites
significantly reduce infection risk. Maintenance bundles incorporating these interventions consistently
demonstrate improved outcomes. Regular documentation and surveillance support early recognition of
infection and timely intervention.Catheter-related bloodstream infection is among the most serious PICC
complications. Hand hygiene remains the cornerstone of prevention. Nurses are responsible for maintaining
aseptic technique during dressing changes, medication administration, and catheter access. Chlorhexidine
skin antisepsis, maximal sterile barrier precautions, hub disinfection, and routine assessment of insertion sites
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significantly reduce infection risk. Maintenance bundles incorporating these interventions consistently
demonstrate improved outcomes. Regular documentation and surveillance support early recognition of
infection and timely intervention.

Results: Thrombosis Prevention

Catheter-related thrombosis contributes to catheter failure and patient morbidity. Nursing interventions
include assessment of risk factors, monitoring for swelling and pain, encouraging mobility, maintaining
hydration, and preserving catheter patency through evidence-based flushing practices. Early detection of
symptoms enables prompt evaluation and treatment. Ultrasound-guided assessment and vascular access
consultation may further reduce thrombosis risk. Nurses are often the first clinicians to identify signs of upper
extremity deep vein thrombosis and play a key role in escalation of care.Catheter-related thrombosis
contributes to catheter failure and patient morbidity. Nursing interventions include assessment of risk factors,
monitoring for swelling and pain, encouraging mobility, maintaining hydration, and preserving catheter
patency through evidence-based flushing practices. Early detection of symptoms enables prompt evaluation
and treatment. Ultrasound-guided assessment and vascular access consultation may further reduce
thrombosis risk. Nurses are often the first clinicians to identify signs of upper extremity deep vein thrombosis
and play a key role in escalation of care.Catheter-related thrombosis contributes to catheter failure and patient
morbidity. Nursing interventions include assessment of risk factors, monitoring for swelling and pain,
encouraging mobility, maintaining hydration, and preserving catheter patency through evidence-based
flushing practices. Early detection of symptoms enables prompt evaluation and treatment. Ultrasound-guided
assessment and vascular access consultation may further reduce thrombosis risk. Nurses are often the first
clinicians to identify signs of upper extremity deep vein thrombosis and play a key role in escalation of
care.Catheter-related thrombosis contributes to catheter failure and patient morbidity. Nursing interventions
include assessment of risk factors, monitoring for swelling and pain, encouraging mobility, maintaining
hydration, and preserving catheter patency through evidence-based flushing practices. Early detection of
symptoms enables prompt evaluation and treatment. Ultrasound-guided assessment and vascular access
consultation may further reduce thrombosis risk. Nurses are often the first clinicians to identify signs of upper
extremity deep vein thrombosis and play a key role in escalation of care.

Results: Occlusion Management

Occlusion is commonly caused by thrombus formation, fibrin buildup, medication precipitation, or
mechanical obstruction. Prevention focuses on routine flushing, positive pressure techniques, and medication
compatibility assessment. Nurses should assess resistance during flushing, changes in blood return, and
infusion difficulties. Early management can restore catheter function and prevent unnecessary removal.
Standardized protocols improve consistency and reduce catheter failure rates.Occlusion is commonly caused
by thrombus formation, fibrin buildup, medication precipitation, or mechanical obstruction. Prevention
focuses on routine flushing, positive pressure techniques, and medication compatibility assessment. Nurses
should assess resistance during flushing, changes in blood return, and infusion difficulties. Early management
can restore catheter function and prevent unnecessary removal. Standardized protocols improve consistency
and reduce catheter failure rates.Occlusion is commonly caused by thrombus formation, fibrin buildup,
medication precipitation, or mechanical obstruction. Prevention focuses on routine flushing, positive pressure
techniques, and medication compatibility assessment. Nurses should assess resistance during flushing,
changes in blood return, and infusion difficulties. Early management can restore catheter function and prevent
unnecessary removal. Standardized protocols improve consistency and reduce catheter failure
rates.Occlusion is commonly caused by thrombus formation, fibrin buildup, medication precipitation, or
mechanical obstruction. Prevention focuses on routine flushing, positive pressure techniques, and medication
compatibility assessment. Nurses should assess resistance during flushing, changes in blood return, and
infusion difficulties. Early management can restore catheter function and prevent unnecessary removal.
Standardized protocols improve consistency and reduce catheter failure rates.

Results: Catheter Maintenance

Effective catheter maintenance includes dressing care, securement assessment, insertion-site inspection, and
routine documentation. Transparent dressings facilitate visualization of the insertion site. Sutureless
securement devices reduce accidental dislodgement and improve patient comfort. Nurses should routinely
evaluate catheter position, dressing integrity, and signs of local complications. Consistent adherence to
maintenance protocols is associated with lower complication rates and improved catheter longevity.Effective
catheter maintenance includes dressing care, securement assessment, insertion-site inspection, and routine
documentation. Transparent dressings facilitate visualization of the insertion site. Sutureless securement
devices reduce accidental dislodgement and improve patient comfort. Nurses should routinely evaluate
catheter position, dressing integrity, and signs of local complications. Consistent adherence to maintenance
protocols is associated with lower complication rates and improved catheter longevity.Effective catheter
maintenance includes dressing care, securement assessment, insertion-site inspection, and routine
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documentation. Transparent dressings facilitate visualization of the insertion site. Sutureless securement
devices reduce accidental dislodgement and improve patient comfort. Nurses should routinely evaluate
catheter position, dressing integrity, and signs of local complications. Consistent adherence to maintenance
protocols is associated with lower complication rates and improved catheter longevity.Effective catheter
maintenance includes dressing care, securement assessment, insertion-site inspection, and routine
documentation. Transparent dressings facilitate visualization of the insertion site. Sutureless securement
devices reduce accidental dislodgement and improve patient comfort. Nurses should routinely evaluate
catheter position, dressing integrity, and signs of local complications. Consistent adherence to maintenance
protocols is associated with lower complication rates and improved catheter longevity.

Patient Education

Patient education is fundamental because many individuals continue PICC therapy in outpatient or home
settings. Education should include hand hygiene, dressing protection, activity recommendations, warning
signs of complications, and procedures for seeking assistance. Written materials, demonstrations, and return
demonstrations reinforce learning. Educated patients are more likely to recognize complications early and
adhere to recommended care practices. Ongoing reinforcement during follow-up visits improves retention
and confidence.Patient education is fundamental because many individuals continue PICC therapy in
outpatient or home settings. Education should include hand hygiene, dressing protection, activity
recommendations, warning signs of complications, and procedures for seeking assistance. Written materials,
demonstrations, and return demonstrations reinforce learning. Educated patients are more likely to recognize
complications early and adhere to recommended care practices. Ongoing reinforcement during follow-up
visits improves retention and confidence.Patient education is fundamental because many individuals continue
PICC therapy in outpatient or home settings. Education should include hand hygiene, dressing protection,
activity recommendations, warning signs of complications, and procedures for seeking assistance. Written
materials, demonstrations, and return demonstrations reinforce learning. Educated patients are more likely to
recognize complications early and adhere to recommended care practices. Ongoing reinforcement during
follow-up visits improves retention and confidence.Patient education is fundamental because many
individuals continue PICC therapy in outpatient or home settings. Education should include hand hygiene,
dressing protection, activity recommendations, warning signs of complications, and procedures for seeking
assistance. Written materials, demonstrations, and return demonstrations reinforce learning. Educated
patients are more likely to recognize complications early and adhere to recommended care practices. Ongoing
reinforcement during follow-up visits improves retention and confidence.

Nurse Competency and Training

Competency-based education improves adherence to evidence-based practices. Simulation training,
continuing education, vascular access certification, and mentorship programs enhance clinical skills.
Organizations with dedicated vascular access teams often report lower complication rates. Regular auditing,
feedback, and quality improvement activities support sustained performance. Nurse leaders play an important
role in fostering a culture of safety and evidence-based practice.Competency-based education improves
adherence to evidence-based practices. Simulation training, continuing education, vascular access
certification, and mentorship programs enhance clinical skills. Organizations with dedicated vascular access
teams often report lower complication rates. Regular auditing, feedback, and quality improvement activities
support sustained performance. Nurse leaders play an important role in fostering a culture of safety and
evidence-based practice.Competency-based education improves adherence to evidence-based practices.
Simulation training, continuing education, vascular access certification, and mentorship programs enhance
clinical skills. Organizations with dedicated vascular access teams often report lower complication rates.
Regular auditing, feedback, and quality improvement activities support sustained performance. Nurse leaders
play an important role in fostering a culture of safety and evidence-based practice.Competency-based
education improves adherence to evidence-based practices. Simulation training, continuing education,
vascular access certification, and mentorship programs enhance clinical skills. Organizations with dedicated
vascular access teams often report lower complication rates. Regular auditing, feedback, and quality
improvement activities support sustained performance. Nurse leaders play an important role in fostering a
culture of safety and evidence-based practice.

Discussion

The evidence consistently demonstrates that nursing interventions are central to preventing and managing
PICC complications. Successful programs combine technical expertise, patient engagement, surveillance,
and organizational support. Standardized care bundles reduce variability and improve outcomes.
Nevertheless, barriers such as staffing shortages, resource limitations, and inconsistent training continue to
affect implementation. Future efforts should focus on strengthening competency development and integrating
evidence-based protocols into routine care. The growing complexity of healthcare underscores the
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importance of specialized vascular access knowledge among nurses. Continued research is needed to identify
the most cost-effective and sustainable strategies for diverse healthcare settings.The evidence consistently
demonstrates that nursing interventions are central to preventing and managing PICC complications.
Successful programs combine technical expertise, patient engagement, surveillance, and organizational
support. Standardized care bundles reduce variability and improve outcomes. Nevertheless, barriers such as
staffing shortages, resource limitations, and inconsistent training continue to affect implementation. Future
efforts should focus on strengthening competency development and integrating evidence-based protocols
into routine care. The growing complexity of healthcare underscores the importance of specialized vascular
access knowledge among nurses. Continued research is needed to identify the most cost-effective and
sustainable strategies for diverse healthcare settings.The evidence consistently demonstrates that nursing
interventions are central to preventing and managing PICC complications. Successful programs combine
technical expertise, patient engagement, surveillance, and organizational support. Standardized care bundles
reduce variability and improve outcomes. Nevertheless, barriers such as staffing shortages, resource
limitations, and inconsistent training continue to affect implementation. Future efforts should focus on
strengthening competency development and integrating evidence-based protocols into routine care. The
growing complexity of healthcare underscores the importance of specialized vascular access knowledge
among nurses. Continued research is needed to identify the most cost-effective and sustainable strategies for
diverse healthcare settings.The evidence consistently demonstrates that nursing interventions are central to
preventing and managing PICC complications. Successful programs combine technical expertise, patient
engagement, surveillance, and organizational support. Standardized care bundles reduce variability and
improve outcomes. Nevertheless, barriers such as staffing shortages, resource limitations, and inconsistent
training continue to affect implementation. Future efforts should focus on strengthening competency
development and integrating evidence-based protocols into routine care. The growing complexity of
healthcare underscores the importance of specialized vascular access knowledge among nurses. Continued
research is needed to identify the most cost-effective and sustainable strategies for diverse healthcare settings.

Implications for Nursing Practice

Healthcare organizations should invest in structured PICC education programs, competency validation,
vascular access teams, and ongoing quality monitoring. Nurses should maintain proficiency in infection
prevention, catheter maintenance, and complication recognition. Interprofessional collaboration can further
enhance patient safety.Healthcare organizations should invest in structured PICC education programs,
competency validation, vascular access teams, and ongoing quality monitoring. Nurses should maintain
proficiency in infection prevention, catheter maintenance, and complication recognition. Interprofessional
collaboration can further enhance patient safety.Healthcare organizations should invest in structured PICC
education programs, competency validation, vascular access teams, and ongoing quality monitoring. Nurses
should maintain proficiency in infection prevention, catheter maintenance, and complication recognition.
Interprofessional collaboration can further enhance patient safety.

Conclusion

Nursing interventions significantly influence the prevention and management of PICC complications.
Evidence supports infection prevention bundles, thrombosis surveillance, standardized flushing practices,
patient education, and competency-based training. By implementing evidence-based strategies, nurses can
improve catheter longevity, reduce adverse events, and enhance patient outcomes. Continued investment in
education, quality improvement, and research is essential for advancing PICC care.Nursing interventions
significantly influence the prevention and management of PICC complications. Evidence supports infection
prevention bundles, thrombosis surveillance, standardized flushing practices, patient education, and
competency-based training. By implementing evidence-based strategies, nurses can improve catheter
longevity, reduce adverse events, and enhance patient outcomes. Continued investment in education, quality
improvement, and research is essential for advancing PICC care.Nursing interventions significantly influence
the prevention and management of PICC complications. Evidence supports infection prevention bundles,
thrombosis surveillance, standardized flushing practices, patient education, and competency-based training.
By implementing evidence-based strategies, nurses can improve catheter longevity, reduce adverse events,
and enhance patient outcomes. Continued investment in education, quality improvement, and research is
essential for advancing PICC care.

Complication Clinical Impact Key Nursing Intervention

Bloodstream Infection Sepsis, mortality Hand hygiene, chlorhexidine,
hub disinfection

Thrombosis Catheter failure, embolism Assessment, monitoring,
mobility
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Occlusion Treatment interruption Flushing protocols,
compatibility review
Migration Malposition Securement and surveillance
Skin Injury Pain, infection risk Appropriate dressing
management
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