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Neonatal vascular access (VA) is a critical component of neonatal intensive care. However, VA remains a high-risk procedure
associated with pain and serious complications. Despite the availability of evidence-based guidelines, variability in practice persists,
leading to inconsistent patient outcomes. A standardized, patient-centered approach could enhance patient safety, experience, and
outcomes. The ‘7-Rights Framework for Neonatal VA’ emerged through international expert consensus. This framework uses the
concept of patient rights, the ‘7-Rights’ - Right Patient, Right Care Team, Right Comfort Measures, Right VA Device, Right Blood
Vessel, Right Care of the Infusion and Device, and Right Therapy Duration and Device Removal to integrate best evidence-based
practice, ethical considerations, and family involvement. Recognizing the need for a standardized approach to VA and
simultaneously considering individual needs, the framework readily provides guiding principles for developing individualized
Vascular Access Management Plans (VAMP). In addition to proposing the 7-Rights framework, this article advocates for its
operationalization in a VAMP that encompasses the entire VA process, from planning, device selection, insertion, maintenance,
monitoring, and quality control. A VAMP based on the 7-Rights framework has the potential to individualize VA care, improve
consistency, enhance patient safety, and facilitate quality improvement initiatives.

Pediatric Research; https://doi.org/10.1038/s41390-025-04521-z

IMPACT: Key message

● Introduces the 7-Rights Framework as a structured, patient-centered model to guide neonatal vascular access (VA) decisions.
What it adds

● Translates human rights principles into clinical VA practice, integrating ethical standards and family involvement.
● Proposes the use of individualized Vascular Access Management Plans (VAMPs) to operationalize the framework.

Impact

● Addresses current gaps in standardization, safety, and consistency across NICUs.
● Provides a universal guide to support clinicians in reducing complications and improving neonatal outcomes.

INTRODUCTION
Neonates admitted to the neonatal intensive care unit (NICU)
frequently require vascular access (VA) for essential treatments,
including fluid resuscitation, nutrition, medication administration,
and blood sampling. Despite being a routine procedure, VA is
associated with pain, infection, thrombosis, and extravasation,
leading to short and long-term complications.1–4 Neonates,
particularly preterm infants, have fragile vasculature and immature
skin, making them more susceptible to vascular trauma and other
VA-related injuries.3

Although evidence-based guidelines exist, variability in VA
practice remains a major challenge. Differences in device
selection, insertion techniques, securement methods, and

maintenance protocols contribute to inconsistent clinical out-
comes.5–8 Furthermore, VA is often treated as a technical necessity
rather than a patient-centered intervention, leading to inadequate
attention to pain management, parental involvement, long-term
vessel preservation, and preventing long-term adverse
sequelae.9–11

To address these gaps, we propose the so-called 7-Rights
Framework for Neonatal VA, developed through international
expert consensus. This framework integrates best practices in VA,
ethical considerations, and a patient- and family-centered
approach. It aims to ensure optimal safety, precision, and
consistency in VA procedures while also embedding human rights
principles into neonatal care.
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PATIENT RIGHTS IN NEONATAL CARE
Patient rights are rooted in international human rights frame-
works, shaping modern healthcare policies and standards.12–16 In
1989, the UN Convention on the Rights of the Child formally
recognized children’s healthcare rights, emphasizing their entitle-
ment to protection from harm, ethical treatment, and the highest
standard of medical care.17–23 Historically, neonates have been
underrepresented in patient rights discussions, as decision-
making is often centered around clinicians and parents rather
than the neonates themselves. However, in recent years, advocacy
for neonatal patient rights has gained prominence.24–26

While this global agreement has shaped healthcare policies
worldwide, its implementation in neonatal care, particularly in areas
such as vascular access management, remains inconsistent. Neonates
often undergo invasive procedures without adequate pain manage-
ment or consideration of less traumatic alternatives, highlighting the
gap between policy and practice in safeguarding their rights.
Key gaps in neonatal patient rights include:

● Pain management: Many neonates experience inadequate
pain relief during VA procedures.

● Informed decision-making: Parental involvement is often
limited, despite their role as advocates for their child’s care.

● Standardization of best practices: A lack of uniform guidelines
contributes to variability in device selection, site assessment,
and securement strategies.

The proposed 7-Rights Framework addresses these challenges
by integrating patient rights and patient-centered principles into
neonatal VA care.

METHOD
Development of the 7-Rights Framework
The 7-Rights Framework for Neonatal Vascular Access was developed
through an internationally coordinated consensus process involving inter-
disciplinary neonatal vascular access (VA) experts. The foundation was built
upon the earlier 5Rs mnemonic—Right device, Right vein, Right therapy,
Right duration, and Right patient—initially implemented prior to 2019 in the
NICU, Doha, Qatar.5 This early model served to align device selection, therapy
requirements, and individual patient needs.5,27,28

Between 2019 and 2023, this initial model was expanded upon in a short
series of workshops involving a group of invited panelists working
remotely (due to prevailing COVID-related restrictions and geographical
separation). To ensure methodological rigor and transparency in the
development of the 7-Rights Framework, a structured consensus process
was used. This process was informed by and in line with established
principles of formal consensus development.29–31

Panelists were selected based on clinical expertise, diversity of
professional roles, and their involvement in neonatal VA research and/or
implementation. The group included three neonatologists, two neonatal
nurses, one vascular access specialist, and two representatives from
parental organizations, affiliated with NEVAT and ESPR SIG-IV.
An initial draft of the 7-Rights Framework was circulated individually

amongst panelists, and feedback was gathered via structured discussions
and written input. The process was facilitated by a non-voting coordinator,
ensuring documentation, neutrality, and methodological rigor.
Three iterative rounds of discussion took place between 2019 and 2023.

In each round, expert input was reviewed and used to revise and refine the
framework. Panelists were encouraged to reconsider prior input, consider-
ing group feedback. Agreement was determined by the absence of
substantive objections.
Key elements of the framework, such as patient-centeredness, standar-

dized terminology, and parental involvement, were retained or revised based
on consensus. A detailed account of the panel process, participant roles, and
statement evolution is available in the supplementary materials file, including
areas of disagreement and the final agreed-upon content.
In 2023, the refined version was validated through additional interna-

tional expert consultation and an integrative review.32,33 This review
informed final adjustment and ensured alignment with emerging rights-
based models and current clinical evidence.

For further methodological details, including literature search terms,
expert panel composition, decision-making process, and statement
validation, see Supplementary File.

Integrative literature review. To inform the development of each of the
seven rights in neonatal vascular access (VA), an integrative review, based
on established guidance, was conducted to synthesize evidence-based,
rights-based, and patient-centered principles.32,33 This review was
supplemented by professional body guidelines and expert panel input
to ensure relevance and practical alignment with current neonatal vascular
access practices.

Inclusion criteria. Eligible studies met the following criteria:

● Published in English;
● Focused on vascular access in neonates;
● Addressed patient safety, ethical principles, or procedural best

practices.

Search strategy. We conducted a structured literature search using
MEDLINE, CINAHL, Embase, PubMed, and Cochrane databases. MeSH
terms and free-text keywords included:

● “vascular access devices”
● “neonate” OR “infant, newborn”
● “patient-centered care”
● “catheterization”
● “infiltration” AND/OR “extravasation”
● “ethics”
● “clinical guidelines”

Boolean operators were applied to combine terms effectively. In
addition, we screened guidelines and technical reports from the Infusion
Nursing Society (INS), Association of Vascular Access (AVA), Global Vascular
Access Network (GloVANet), World Congress Vascular Access (WoCoVA),
and relevant medical device manufacturers. Reference lists of all included
studies were also hand-searched to identify additional eligible sources.
Although the structured search was conducted across five databases, the
majority of eligible studies were identified via PubMed.

Screening and selection.

● Articles retrieved: 1082 (with PubMed accounting for the majority;
searches in Embase, CINAHL, MEDLINE, and Cochrane contributed
overlapping records that were removed during deduplication)

● After deduplication and abstract/full-text screening: 92 full-text articles
assessed

● Final inclusion: 48 articles

Two reviewers (MFPTvR and KH) independently screened all articles for
relevance and duplication. Discrepancies were resolved by consensus.

Evidence appraisal. Evidence quality was appraised using the European
Foundation for the Care of Newborn Infants (EFCNI) criteria and the GRADE
system,34–36 categorizing findings as follows:

● A: Research-based evidence
● B: Evidence derived from cultural values and best practices
● C: Evidence based on legal laws, regulations, and court rulings

Each source was further classified by evidence quality (high, moderate,
low, or very low), ensuring a rigorous assessment of reliability.34

Application of findings. The results of this integrative review informed the
refinement and validation of the 7-Rights Framework, ensuring it reflects
current clinical evidence and internationally accepted care standards.

Operationalizing the 7-Rights components. This section operationalizes the
7-Rights Framework for Neonatal VA (Fig. 1), providing structured
recommendations to improve patient safety, procedural success, and
long-term vascular health. The framework is designed to standardize
neonatal VA care, ensuring consistency across patient assessment, device
selection, procedural techniques, and post-insertion care (Table 1).

M.F.P.T. van Rens et al.

2

Pediatric Research



The Right Patient: Ensures patient safety and individualized care by
emphasizing accurate patient identification, risk assessment, and com-
pliance with international best practices.

● Confirm patient identity according to international safety standards to
prevent misidentification and reduce errors. (B, C, High-quality
evidence)23,37–43

● Develop and implement institutional VA guidelines aligned with
recommendations from professional organizations (e.g., NEVAT, INS,
AVA, EFCNI). (A, Moderate-quality evidence)8,35,44–49

● Use standardized documentation templates to facilitate accurate and
consistent recording of VA procedures. (A, Low-quality evidence)5,8,38,42,43

● Consider patient-specific factors in VA planning, such as gestational age,
birth weight, vascular health, skin integrity, and underlying medical
conditions. (A, Low-quality evidence)48,50–52

● Regular audits and structured documentation improve consistency in
applying VA best practices across patient encounters. (A, B, Low-quality
evidence)8,23,30,53

The Right Care Team: Emphasizes multidisciplinary collaboration and
parental involvement to optimize neonatal VA outcomes.

● Recognize parents as active members of the care team through family-
centered rounds, shared decision-making, and structured education.
(A, B, C, Moderate-quality evidence)19,22,23,35,53–60

● Ensure healthcare teams possess VA competencies across the entire
spectrum of neonatal VA, from “basic” peripheral intravenous catheter
placement to advanced catheterization techniques. (A, High-quality
evidence)8,30,61–64

● Utilize competency-based training (e.g., simulation, skills assessment,
ongoing education) to ensure staff proficiency. (A, Moderate-quality
evidence)65–68

● Develop training programs for Difficult Intra Venous Access (DIVA) and
advanced techniques, including ultrasound guidance, Modified
Seldinger Technique, intracavity ECG navigation. (A, Moderate-quality
evidence)69–76

The Right Comfort Measures: Addresses pain prevention and
procedural stress through both pharmacological and non-
pharmacological strategies.

● Establish a culture of compassionate care, ensuring neonates are
treated with kindness and empathy. (A, B, C, Moderate-quality
evidence)25,35,54–60

● Engage parents in comfort strategies, providing training to help them
recognize neonatal stress cues. (A, Moderate-quality evi-
dence)11,35,53,56,77,78

● Implement validated neonatal pain assessment tools (e.g., NIPS, PIPP)
to evaluate and manage procedural distress. (A, B, Moderate-quality
evidence)11,55,56,77–86

The right duration
of therapy and
device removal

The right care of
the infusion and

device

The right blood
vessel for device

and therapy

The right device
for intended

therapy

The right comfort
measures

The right care team

The 7-Rights of Vascular Access

The right
patient

Fig. 1 The 7-Rights Framework for Neonatal Vascular Access.

Table 1. Essential Components of the 7-Rights Framework for Neonatal Vascular Access.

Right Components

Right Patient Ensuring patient safety through accurate identification, ethical decision-making, informed consent, and
individualized VA planning based on clinical need.

Right Care Team Involves a multidisciplinary team of trained professionals and includes parents as active participants in
VA decisions.

Right Comfort Measures Prioritizing proactive pain prevention and management, using both pharmacological (analgesia,
sedation) and non-pharmacological (skin-to-skin contact, sucrose, swaddling) strategies.

Right VA Device for intended therapy Selecting the most appropriate catheter type based on intended therapy duration, fluid characteristics,
and patient-specific factors.

Right Blood Vessel for the device and
therapy

Utilizing advanced vessel assessment tools (e.g., ultrasound, near-infrared spectroscopy) to ensure
optimal vein selection and longevity.

Right Care of the Infusion and Device Emphasizing infection prevention, securement techniques, site monitoring, and complication
management to reduce failure rates and adverse events.

Right Therapy Duration and Device
Removal

Regular assessment of catheter necessity, ensuring timely removal to minimize risks of thrombosis,
infection, and vascular damage.
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● Use gentle handling techniques, including slow movements, swad-
dling, skin-to-skin contact, and soothing verbal cues, alongside
pharmacological pain relief when necessary. (A, B, Moderate-quality
evidence)11,55,56,77–86

The Right VA Device for intended therapy: Encourages systematic
device selection based on patient needs, therapy duration, and infusate
properties.

● Use structured VA decision algorithms that consider:
Patient-specific factors (age, weight, vascular health).
Therapy needs (duration, frequency of administration).
Infusate properties (pH, osmolarity, vesicatory nature). (A, Moderate-
quality evidence)3,5–8,44,45,50–52,87,88

● Select the least invasive device with the smallest outer
diameter and fewest lumens that still meets the clinical
performance requirements for the patient. (A, Moderate-quality
evidence)2,6,8,50–52,87,88

● Consider design features of the administration set (e.g.,
integrated valves, closed intravenous systems) to reduce
infection risks and enhance patient comfort (evidence pertains
beyond the catheter itself). (A, Moderate to low-quality
evidence)2,6,8,89

The Right Blood Vessel for device and therapy: Focuses on
advanced vessel assessment and selection to support long-term VA
success and minimize vascular trauma. This helps address the increasing
challenges associated with rising DIVA prevalence.

● Develop individualized Vascular Access Management Plans (VAMPs) to
guide blood vessel selection and preservation. (A, B, Moderate-quality
evidence)44,45,48,50–52,89–94

● Select appropriate veins based on therapy needs, distinguishing
between central and peripheral devices based on catheter tip location
(e.g., central veins for hyperosmolar solutions and peripheral veins for
short-term therapy). (A, High-quality evidence)8,44,45,49–52,95,96

● Use ultrasound guidance to optimize vessel identification, first-
attempt success rates, and catheter tip placement. (A, High-quality
evidence)8,45,74–76,97,98

● Use institutional pharmacopoeia guidelines to evaluate infusate
compatibility with vessel type, reducing the risk of thrombosis and
extravasation. (A, High-quality evidence)8,45,50,99

The Right Care of the Infusion and Device: Ensures infection
prevention, device stability, and early detection of complications.

● Adhere to aseptic technique and infection prevention bundles to
reduce catheter-related bloodstream infections (CRBSI). (A, High-quality
evidence)8,48,87,99–113

● Implement dedicated VA teams and use preventive care bundles (e.g.,
sutureless fixation and stabilization devices, cyanoacrylate for catheter
securement and infection prevention, closed intravenous systems) to
enhance VA safety. Evidence in neonates for the use of antibiotic-
impregnated catheters or silver-coated UVCs is limited or outdated. (A,
Moderate to low-quality evidence)8,30,48,61–64

● Secure VA devices properly using sutureless securement devices or
cyanoacrylate-based adhesives to reduce mechanical phlebitis and
accidental dislodgment, skin harm, and medical adhesive-related skin
injury (MARSI). (A, Moderate-quality evidence)8,35,45–48,99–125

● Monitor insertion sites at least hourly and consider integrating
parental observations with optical sensor technology for earlier PIVIE
detection. (A, Moderate-quality evidence)8,38,67,126–128

● Ensure staff are trained in infusion management, using validated
neonatal syringe pumps and infusion devices. (A, High-quality
evidence)8,50,65,68,129–132

The Right Therapy Duration and Device Removal: Optimizes
therapy duration and safe removal to minimize complications.

● Follow VA decision algorithms to select devices based on intended
therapy duration and dwell time guidelines. (A, High-quality evi-
dence)1–3,8,45,48,50–52,95,133,134

● Promptly remove catheters when therapy is complete or if complica-
tions arise that cannot be managed effectively while the catheter
remains in place. (A, High-quality evidence)8,46,48,99–102,133,134

● Use proper removal techniques, ensuring slow, controlled extraction
with pressure application to minimize hematoma formation. (A,
Moderate-quality evidence)8,121–125,135

● Integrate comfort measures during removal, including parental
involvement and non-pharmacological pain relief. (A, Moderate-
quality evidence)4,8–11,25,26,35,48,56–60,77–86

● Regularly audit of VA device use, including tracking insertion details,
dwell times, complications, and removal, to improve the quality of
care. (A, Moderate-quality evidence)5,8,23,35,38,61,62,68,90,91

● Promote a culture of continuous quality improvement through
targeted education, training, and active participation in clinical audits.
(B, Moderate-quality evidence)55,56,65,66,68,81,89,91,99–101,126

DISCUSSION
Despite advancements in vascular access device (VAD) design,
insertion techniques, and care protocols, neonates remain at risk
for VA-related complications such as pain, infection, thrombosis,
extravasation, long-term vascular damage, and adverse develop-
mental effects.1,2,4,8–11,79 These risks highlight the need for more
systematic and patient-centered approaches to VA that prioritize
safety, precision, and consistency of care and treatment across
NICUs.
Unwarranted variation in clinical practice leads to performance

variability, less consistency in care and treatment, and contributes
to poorer patient outcomes.35,37–41,136,137 Consequently, across
healthcare internationally, there are various approaches, strate-
gies, and directives directed toward minimizing needless variation,
improving standardization, and patient outcomes.35,37–41,61,138–140

VA is a complex undertaking with multiple interrelated factors
(including the environment of care, health professionals’ knowl-
edge, behavior, and skill, patient characteristics, device, and
software) operating simultaneously, which affect therapy success
and patient outcomes. Variations in VA practice – due to
institutional policies, available resources, and provider expertise
– often result in suboptimal device selection, inconsistent site
assessment, and variable securement practices.5,8,27,49–52,62–64

These inconsistencies contribute to treatment delays, higher
procedural failure rates, and preventable harm. Although
evidence-based guidelines exist, inconsistent implementation
remains a significant challenge. Furthermore, few guidelines fully
account for the individual rights of neonates in clinical practice.
The 7-Rights Framework for Neonatal VA proposes a structured,

evidence-based solution to these challenges. It bridges the gap
between best practices, ethical decision-making, family involve-
ment, and individual rights around healthcare, offering a
comprehensive approach that:

● Aligns VA practices with patient rights, ensuring ethical and
safe decision-making.

● Positions VA as a fundamental component of neonatal
outcomes, reinforcing its role beyond a routine technical task.

● Promotes parental involvement, ensuring families are
informed, engaged, and empowered in VA decision-making.

● Minimizes painful procedures and ensures effective pain
management through appropriate pharmacological and/or
non-pharmacological approaches.

● Establishes evidence-based recommendations and guidelines
across NICUs, reducing variability and improving procedural
success rates.

Operationalizing the principles of the 7-Rights Framework using
a systematic and standardized approach to VA planning, a VAMP
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offers the potential to ensure that the principles of the 7-Rights
are cohesively applied in practice. While VAMPs are routinely used
in other areas of patient care, such as renal dialysis therapy, their
use in neonatal care, with a few exceptions, is seldom advocated
for.48,141 Nevertheless, using a VAMP to structure care and
planning around all aspects of neonatal VA and based upon the
7-Rights Framework offers a novel opportunity to provide
consistency and standardization in neonatal VA management
that is currently lacking.
However, further research, validation, and expert consensus are

required to assess the feasibility of adopting a VAMP based on the
7-Rights before it can be formally recommended as the standard
of care.
We advocate that to truly improve neonatal VA care, system-

wide adoption of this framework within a VAMP is necessary to
ensure that every neonate receives safe, effective, and compas-
sionate VA care. However, to achieve this ambition the complete-
ness and robustness of the evidence base guiding neonatal VA
needs expanding, the education, training and competence of the
interdisciplinary healthcare team around VA needs standardiza-
tion in and between units, family engagement needs to be
universally the norm, rather than the exception, technological
advancements like device securement adjuncts, point of care
ultrasound, optical sensor and the like need applying in everyday
practice.

CONCLUSION
The 7-Rights Framework for Neonatal VA proposes a structured,
rights-based, patient-centered approach to optimizing VA preci-
sion and safety. By integrating evidence-based practice, ethical
considerations, and multidisciplinary collaboration, this framework
enhances VA safety and procedural success, reduces variability in
clinical practice, and ultimately improves patient outcomes while
prioritizing family involvement and well-being. The framework’s
adaptability ensures that it can evolve alongside technological
advances, new research findings, and ethical developments,
making it applicable not only in neonatal settings but also in
broader VA care.
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