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ABSTRACT
The ‘Wound Hygiene Italia’ project was designed to provide expert-driven recommendations for the assessment, management 
and monitoring of venous leg ulcers, tailored to diverse settings of care (hospital, ambulatory and home care). The recommen-
dations, developed by a multidisciplinary panel, emphasise the implementation of the Wound Hygiene strategy, a systematic 
approach targeting biofilm as a primary barrier to wound healing. Wound management is structured around four steps: cleans-
ing, debridement, edge refashioning and dressing selection adapted to the wound bed characteristics, care setting and clinical 
capabilities, embedded in a holistic approach through comprehensive patient assessment and monitoring of overall well-being. 
The findings highlight the necessity of interdisciplinary collaboration, standardised tools and continuous patient monitoring, as 
assessed by objective metrics, such as wound size measurements and photographic documentation. Effective communication 
with patients and caregivers is also essential to ensure treatment adherence and foster trust in the care process. This framework 
integrates evidence-based practices to optimise outcomes and patient quality of life. By addressing both clinical and psychosocial 
factors, the recommendations promote a holistic, patient-centred approach that underscores the importance of education, struc-
tured follow-ups and tailored interventions.
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1   |   Introduction

Modern wound care has evolved significantly since Winter's 
1962 concept of moist wound healing, yet chronic wounds re-
main a persistent global challenge due to their rising preva-
lence, prolonged healing times and misuse of antibiotics [1–3]. 
The International Wound Hygiene Consensus (2020) identified 
biofilm as the primary barrier to healing and advocated for its 
systematic removal and early intervention [4]. Subsequent con-
sensus documents further refined clinical approaches, integrat-
ing evidence on biofilms to establish wound hygiene as the gold 
standard for managing hard-to-heal wounds [5–9]. This meth-
odology has gained international recognition, transforming care 
through structured, evidence-based strategies.

Hygiene is a cornerstone of public health and has become even 
more critical with the identification of biofilm as a significant 
barrier to wound healing [10–13]. ‘Hygiene’ goes far beyond the 
simple meaning of ‘cleanliness’. Rather, it embodies the concept 
of ‘health’: a set of healthy behaviours that promote and preserve 
well-being. Accordingly, the ‘Wound Hygiene’ approach focuses 
on restoring optimal healing conditions by identifying and treat-
ing underlying causes, systematically removing wound biofilm 
and undesirable materials while preventing their reformation. 
Its effectiveness relies on four key actions: cleansing, debride-
ment, edge refashioning and appropriate dressing selection—
executed methodically at each dressing change. These actions 
form the foundation of this transformative approach to wound 
management [2, 6].

Since its global introduction in 2020, Wound Hygiene has been 
implemented in over 40 countries, demonstrating remarkable 
clinical efficacy despite the challenges posed by chronic comor-
bidities [4, 7, 8]. Expanding this approach into ‘Proactive Wound 
Healing’ emphasises prevention and treatment through a struc-
tured and methodical assessment process, biofilm-targeted 
management and multidisciplinary monitoring tailored to le-
sion aetiology and patient-specific clinical and psychosocial 
conditions. Integrated within frameworks, such as Diagnostic 
Therapeutic Care Pathways, this strategy centres on patient 
well-being alongside wound management to optimise outcomes.

The ‘Wound Hygiene Italia’ project seeks to adapt these inter-
national guidelines to the specific logistical, organisational and 
regulatory context of the Italian healthcare system. It aims to 
provide tailored recommendations for implementing the Wound 
Hygiene strategy across diverse care settings, accounting for 

professional competencies and wound types. This document 
outlines expert-driven guidelines for managing venous leg ul-
cers, ensuring an effective, realistic and affordable application of 
the Wound Hygiene principles within Italy's clinical framework.

2   |   Methods

The ‘Wound Hygiene Italia’ project was undertaken to develop 
tailored recommendations for the assessment, management and 
monitoring of patients with venous leg ulcers within the Italian 
healthcare context. A panel of 20 wound care experts (hereaf-
ter termed the Scientific Board) collaborated to produce these 
guidelines, aligning them with the latest scientific evidence. 
The recommendations addressed the three primary care set-
tings within the Italian National Health System: hospital-based 
care, outpatient services and home-based care (hereafter hospi-
tal, outpatient and home care). These settings were defined by 
their specific organisational and operational characteristics, en-
suring the guidelines were applicable across a range of clinical 
environments.

The project began in October 2023 and was conducted in five 
structured phases (Figure  1). First, a kick-off meeting intro-
duced the project to the Scientific Board, during which partic-
ipants were divided into working groups corresponding to the 
three care settings. The next phase involved designing and dis-
seminating a questionnaire to gather expert input on wound 
hygiene practices for venous leg ulcers, with questions tailored 
to each care setting. The collected responses were then harmon-
ised, and summary documents for each setting were prepared. 
These findings were reviewed during a 2-day in-person meeting, 
called the ‘Big Conversation’, held in Rome in December 2023. 
This collaborative event allowed participants to finalise the 
recommendations based on the synthesised data. The project 
concluded with the drafting of a comprehensive manuscript out-
lining the recommendations for implementing Wound Hygiene 
strategies in the Italian healthcare system. The project workflow 
is summarised in Figure 1.

The questionnaire, completed by all members of the Scientific 
Board, was integral to the project's methodology. It was struc-
tured to capture insights across three key domains: assessment, 
management and monitoring of patients. The design ensured 
that the resulting recommendations addressed the unique re-
quirements of each care setting. The full text of the questionnaire 
is available as Supporting Information, providing additional de-
tails on the scope and focus of the inquiries.

3   |   Results

3.1   |   Patient Assessment

Table  1 outlines the key considerations for assessing patients 
with venous leg ulcers across different care settings: hospital, 
outpatient and home care. It emphasises the importance of an 
interdisciplinary approach involving specialised healthcare 
professionals, tailored to the specific needs of each setting. 
Key areas covered include behavioural and psychosocial fac-
tors, essential staff roles, diagnostic parameters and prognostic 

Summary

•	 A panel of experts adapted the international Wound 
Hygiene strategy to the Italian healthcare system.

•	 The recommendations outline a four-step protocol for 
managing venous leg ulcers effectively.

•	 The project promotes interdisciplinary, patient-
centered care across hospitals, clinics, and home 
settings.

•	 Regular monitoring with standardized tools ensures 
proper evaluation and follow-up.
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FIGURE 1    |    The five structured phases of the Wound Hygiene Italia project.

TABLE 1    |    Patient assessment for venous leg ulcers across different care settings.

Category Details

Care pathway Hospital: Multidisciplinary team includes wound care specialists, vascular 
and plastic surgeons, expert clinicians and dermatologists. Patients are 

reassessed regularly and referred for diagnostics or treatment as needed.
Outpatient: Referral from general practitioners or specialists. Multidisciplinary 

care includes nurses, dietitians, diabetologists and vascular surgeons.
Home care: Multidimensional assessment by medical and nursing staff, with 

support from social workers to design diagnostic and treatment plans.

Key behavioural and psychosocial factors Pain, fear, neglect, substance use, caregiver availability and 
family or social support. Recommended tools include the Quality-

of-Life Index, Quality of Life Scale and Wound-QoL.

Essential staff roles Hospital: Dietitians, social care evaluators, psychiatrists, cultural mediators.
Outpatient: Dietitians, psychologists, and social workers.

Home care: Wound care specialists, social care evaluators, and specialised 
consultants (e.g., cardiologists, podiatrists, physiotherapists).

Clinical and diagnostic parameters Ankle-Brachial Index or Toe-Brachial Index, metabolic and 
cardiovascular comorbidities, body mass index, immunosuppression 

status, pharmacological therapies and peripheral pulse presence.
Additional assessments for abnormal Ankle-Brachial Index values 

include Doppler ultrasound, vascular specialist consultation, or 
peri-wound biopsy. Clinical examination covers edema, wound 

morphology, peri-wound skin condition, CEAP classification, and tools 
such as the Wound Assessment Triangle and Stemmer's sign.

Prognostic factors for healing Poor adherence to treatment, unclear diagnostic pathways, adverse 
social conditions, inadequate hygiene, wound recurrence, comorbidities 

(e.g., diabetes, cardiovascular disease), and systemic complications.

Patient and caregiver education Focus on treatment and short-term goals such as pain reduction, exudate control, 
and odour management. Establishing verbal agreements on intermediate 

objectives and timelines enhances adherence to therapeutic protocols.
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factors influencing healing outcomes. Key considerations also 
highlight the importance of patient and caregiver education in 
achieving adherence to treatment plans and optimising thera-
peutic results.

For instance, in hospital settings, the absence of specialist 
nurses and challenges in coordinating multidisciplinary care 
pathways often hinder optimal patient evaluation. Establishing 
specialised wound care units with dedicated personnel or seek-
ing external support can help address these gaps.

For the outpatient care setting, essential resources such as digi-
tal or paper wound care records, diagnostic tools (e.g., handheld 
Doppler devices) and data collection systems are often limited. 
Possible solutions include shared resources, collaboration with 
external facilities and alternative methods such as manual mea-
surements with photographic documentation.

In the home care setting, primary barriers include limited access 
to diagnostic tools, specialist consultations and integrated digi-
tal records. Addressing these will require improving telemedi-
cine support, enhancing communication between care settings 
and ensuring standardised training and competence evaluation 
for each healthcare professional involved.

3.2   |   Management of Wounds

The Scientific Board developed several recommendations to 
implement the four steps of the Wound Hygiene procedure: 
cleanse, debride, refashion the edge and dress. These recom-
mendations are detailed below, with adjustments provided for 

specific care settings where necessary. Each step is tailored 
based on the main type of tissue in the wound bed—necrotic 
(eschar), slough, unhealthy granulation, healthy granulation 
and epithelium. This classification, as outlined in the 2022 
International Wound Hygiene Consensus Document, uses the 
predominant clinical feature as an indicator of biofilm presence 
and determines the required interventions (Table 2) [2, 6, 10]. 
According to the current literature [12, 14], two main strategies 
can be adopted to prevent biofilm from interfering with wound 
healing: (1) preventive measures, aimed at inhibiting the at-
tachment of planktonic bacteria and (2) disruptive or inhibitory 
actions, focused on eradicating mature biofilm colonies and 
preventing their reformation. In the first case, the early ad-
ministration of systemic antibiotics or the use of antimicrobial 
dressings, such as those containing silver or polyhexamethy-
lene biguanide (PHMB), can be effective when applied prior to 
full biofilm maturation [15]. For instance, although PHMB has 
shown antibiofilm activity in vitro, its clinical efficacy remains 
unproven. A 2021 Cochrane Review found insufficient evi-
dence to support its superiority over saline in treating venous 
leg ulcers [16]. Its use should therefore be considered part of 
a broader wound hygiene strategy, rather than as an isolated 
intervention.

Once a multispecies biofilm has matured, as often occurs in 
chronic, non-healing wounds, the antimicrobial action of dress-
ings must be augmented with specific anti-biofilm agents. As 
stated by Wolcott, ‘Biofilm-based wound care is predicated on 
using multiple different treatment strategies simultaneously’ 
[17]. This is especially relevant because it is now well established 
that antiseptics alone are unable to penetrate the extracellular 
polymeric substance matrix once it has formed [18].

TABLE 2    |    Tissue classifications and characteristics.

Tissue type Description Key differentiation

Necrotic (Eschar) Black or brown tissue with a dry, 
leathery consistency or mildly moist 

texture; caused by ischemia or 
infection; may be either tightly or 
loosely adhered to the wound bed.

Differentiate from a hematoma, scab or crust.

Slough Yellow or white necrotic tissue, 
typically moist and gelatinous, 

though occasionally dry; appears 
in patches or as a thin coating.

Differentiate from exposed tendons, joint 
capsules, medication residues or deep burns.

Unhealthy granulation Dark red or pale pink tissue lacking 
signs of progression (e.g., pseudo-

granulation, hypergranulation 
or dystrophic base); may indicate 

biofilm, infection or ischemia.

Differentiate from healthy granulation by colour, 
consistency and absence of healing indicators.

Healthy granulation Bright red, compact, uniform and 
shiny tissue that signals healing; 
transitions to epithelialization.

Differentiate from hypergranulation, which protrudes 
above the wound surface due to infection or granuloma 

and may be friable and prone to bleeding.

Epithelium Fragile, pale pink or white 
tissue indicating new epidermal 

growth; it represents the final 
stage of wound closure.

Differentiate from maceration, debris or superficial slough.
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Currently, only a limited number of anti-biofilm agents have 
demonstrated efficacy supported by scientific evidence and can 
enhance the effects of antimicrobials [12]. These include ajoene, 
ethylenediaminetetraacetic acid, farnesol, gallium, iberin, lac-
toferrin, manuka honey, PHMB combined with betaine and xy-
litol. Among these, only a few are available in advanced wound 
dressings and can be considered practical tools against biofilm. 
The most notable, based on their spectrum of activity and the 
strength of supporting evidence, are ethylenediaminetetraacetic 
acid, PHMB with betaine and manuka honey (Table  3) [12]. 
These recommendations ensure precise interventions tailored to 
the wound bed's condition, optimising care and promoting heal-
ing through systematic implementation of the Wound Hygiene 
procedure (Tables 4–8) [19].

The availability of appropriate tools and qualified personnel is 
crucial for all care settings and tissue types. Equally important 
is the involvement of the patient and/or caregiver in the wound 
care process, particularly in the home care setting, to ensure ad-
herence and optimal outcomes.

3.3   |   Patient Monitoring

Monitoring of patients with venous leg ulcers should be con-
ducted at every visit, regardless of the care setting. This process 
encompasses evaluation of both wound status (when feasible to 
remove the dressing) and the patient's overall health, incorpo-
rating lifestyle and social factors that may significantly influ-
ence therapeutic outcomes. Key indicators of positive clinical 
progress include reduced limb edema, decreased local pain, 
improved general health and adherence to compression therapy. 
Pain monitoring should consider both psycho-emotional and 
procedural components.

Photographic documentation, as required by the National 
Healthcare Standards, is crucial and should be performed at 
every visit or at least twice a week in all care settings. Essential 
wound elements requiring constant follow-up include the wound 
bed, edges and peri-wound skin, accompanied by a millimetre 
scale and date to allow early intervention in case of stagnation 
or regression.

Patient quality of life should also be assessed, with attention to 
their outlook on daily living, return to routine activities, and 
ability to maintain personal hygiene. This evaluation can be 
facilitated through structured conversations with the patient 
or caregiver, validated assessment scales and supporting photo-
graphic records. In the case of recurrence, additional monitoring 

measures and therapeutic education for both the patient and 
caregiver are recommended, with consideration of social deter-
minants of health.

Signs of patient disengagement, such as missed appoint-
ments, non-adherence to treatment or refusal to follow med-
ical advice, should be promptly identified and addressed. To 
minimise the risk of treatment withdrawal, particularly in 
outpatient and home care settings, intermediate treatment 
goals should be agreed upon with the patient and effectively 
explained. Engagement can also be enhanced by involving 
general practitioners and offering user-friendly compression 
therapy devices.

In addition to these guidelines, the Scientific Board formu-
lated 11 recommendations detailing best practices for moni-
toring patients with venous leg ulcers across all care settings 
(Table 9).

The implementation of a multidisciplinary approach to Wound 
Hygiene in Italy is currently being operationalised through re-
gional Diagnostic Therapeutic Care Pathways (PDTA), which 
define structured, evidence-based processes for the assessment, 
treatment and follow-up of patients with hard-to-heal wounds. At 
present, two regions—Marche and Campania—have formally ad-
opted PDTAs specifically dedicated to chronic cutaneous lesions, 
aligning clinical practice with the Wound Hygiene protocol.

These regional pathways are supported by the National Health 
Service (SSN) and co-funded through allocations from both 
the State and regional budgets. These resources cover imple-
mentation costs, including personnel training, technological 
infrastructure and clinical monitoring systems. A set of stan-
dardised key performance indicators (KPIs), consistent with 
national guidelines (NSG-PDTA and Ministerial frameworks), 
is employed to assess protocol adherence and clinical outcomes. 
These include: average healing time, wound size reduction, inci-
dence of complications (e.g., infection, pain), rates of appropriate 
debridement, use of advanced therapies and quality of photo-
graphic documentation.

Scientific societies such as the Italian Association for Cutaneous 
Ulcers (AIUC) and the Nursing Association for the Study of 
Skin Wounds (AISLeC) actively support dissemination through 
continuing education programs, aiming to harmonise imple-
mentation across diverse clinical settings. While this paper 
focuses on clinical recommendations, future publications will 
detail the broader implementation frameworks and system-level 
outcomes.

TABLE 3    |    Anti-biofilm strategies.

Description Agents with anti-biofilm activity

Anti-biofilm strategies Apply anti-biofilm dressings until healthy 
granulation tissue forms, inflammation resolves, 

edema reduces and venous deficits stabilise.

Ajoene, ethylenediaminetetraacetic acid, 
farnesol, gallium, iberin, lactoferrin, 
manuka honey, polyhexamethylene 

biguanide, betaine and xylitol.
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4   |   Conclusion

The Wound Hygiene strategy offers a structured, multidisci-
plinary framework for the assessment, management and moni-
toring of patients with venous leg ulcers [2, 6]. Recommendations 
from the Scientific Board highlight the need to tailor care path-
ways to the unique characteristics of each clinical setting, while 
upholding core, universally applicable principles. Accurate as-
sessment requires the involvement of a multidisciplinary team, 
precise identification of predominant clinical signs within the 
wound bed, and a thorough understanding of the patient's clini-
cal status and social context.

During the management phase, the Wound Hygiene approach 
emphasises the importance of clearly defined professional roles, 
adequate resources and a collaborative decision-making process 
involving both healthcare providers and patients. Monitoring 
should be conducted consistently at each visit to ensure ade-
quate follow-up, adherence to treatment protocols, and clear 
communication of therapeutic goals to patients and caregivers. 
A key component of wound monitoring is the objective measure-
ment of the wound size, which serves as an early indicator of 
the healing trajectory. To ensure timely and actionable insights, 
standardised and accessible measurement methods are essen-
tial. Moreover, social and lifestyle factors play a pivotal role at 

all stages of care and must be systematically incorporated into 
patient-centred treatment plans.

This document consolidates the most recent evidence-based 
practices into actionable recommendations designed to support 
healthcare professionals in delivering effective and sustainable 
care for venous leg ulcers.

At its core, the Wound Hygiene philosophy emphasises treating 
the patient as a whole, rather than focusing solely on the wound. 
Healing is understood as a collaborative process that requires 
addressing underlying etiologies, managing comorbidities 
and maintaining continuous, holistic monitoring. The Wound 
Hygiene model serves as a foundation for consistent, systematic 
and rigorous evaluation and management at every clinical en-
counter, fostering a culture of shared responsibility among care 
teams and the patient.

Structured care pathways—defined by both macro- and micro-
objectives, from stabilisation and symptom control to complete 
wound closure—are crucial for sustaining patient trust and 
engagement. These pathways must be supported by compe-
tent personnel, appropriate technologies and shared objectives 
that align with the patient's individual needs and preferences. 
Ultimately, optimal wound care involves transitioning from 

TABLE 9    |    Recommendations for the patient's monitoring.

Recommendation Details

Monitoring wound progress Measure the wound's three dimensions (width, height, depth) at each visit or at 
least weekly. Assess wound contraction, reduction in inflammation signs, pain 

and exudate levels, as well as the morphology and activity of wound edges.

Indications for reassessment Reassess the patient in case of wound stagnation, regression, edema recurrence, 
unstable clinical condition, new wounds or signs of systemic infection. Involve 
specialists or general practitioners as needed and consider therapy adjustments.

Biopsy considerations Perform a biopsy if wounds regress, stagnate or in the presence of 
hypergranulation, pseudo-granulation or visible neoplasms.

Objective evaluation tools Use standardised and validated tools such as the Wound 
Assessment Triangle, Bates-Jensen scale, digital methods and 

Wound Bed Preparation score to track wound evolution.

Indicators for treatment re-evaluation Watch for increasing wound area, odour, exudate changes in terms of quantity 
or quality, signs of inflammation or infection, or unrelieved pain. Reevaluate 

the plan of care after 3 days of non-responsiveness to appropriate therapy.

Diagnostic and therapeutic re-evaluation Conduct multidisciplinary assessments focusing on circulatory health, 
edema management, bacterial load, signs of infection and nutritional 

status, supported by photographic and clinical documentation.

Prevention of recurrence post-healing Recommend continuous hygiene, skin hydration, graded 
compression therapy, therapeutic education, regular physical 

activity and a balanced diet. Schedule periodic follow-ups, including 
ultrasonography for monitoring venous and nutritional health.

Compression therapy recommendations Use flat-knit compression stockings (K1: 15–21 mmHg; K2: 23–32 mmHg; 
K3: 34–46 mmHg) based on venous deficit severity and patient compliance. 

Adjustable non-elastic compression devices are also a valid option.

Follow-up frequency Schedule regular follow-ups every 3 or at least 6 months based on patient 
adherence, specific clinical factors and socio-environmental conditions.
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simply treatment administration to genuine patient care through 
collaborative practice, transparency and the active involvement 
of the patient in the healing process.
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