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RESEARCH PROTOCOL SUMMARY 

 

TITLE: Prospective, single-centre, cohort study assessing the potential 
application of WOUNDCHEK™ diagnostics for ulcer management 

Short title:  
 

BIOME, Bacterial Infection: Observation & Management 
Evaluation   

IRAS number  314595 

Device description CE-marked point of care test: WOUNDCHEK™. 
 
WOUNDCHEK™ Bacterial Status – or WCBS - is able to detect bacterial 
EPA (elevated protease activity). WOUNDCHEK™ Bacterial Status will 
help clinicians establish within minutes which wounds may most benefit 
from a protease modulating therapy, ensuring appropriate and targeted 
use of these therapies.  

Study design Prospective, single-centre, controlled, non-randomised, prospective 
cohort comparative study  
 
Participants’ index ulcer will be swabbed twice, at week 0 and at week 
6, plus a medium-term assessment at week 12. 
 

Primary objective  
 

Determine if there is a difference in rate of positive outcome between 
clinical opinion (ie presence of infection based on wound symptoms) 
and WOUNDCHEK™ Bacterial Status test result for the same wound. 
 

Secondary objectives 
 

To define the degree of concordance between a clinical staff member’s 
opinion and results from the WOUNDCHEK™ detection kit, concerning 
the assessment of infection presence in ulcer wounds. 
 
Determine what patient and/or wound characteristic(s) are significantly 
linked to a non-matching result between clinical opinion and 
WOUNDCHEK™ WCBS result. These outcomes are relevant for 
application of the WOUNDCHEK™ test in standard clinical practice.  
Two binary logistic regression analyses will be conducted for variables 
associated with the sample’s proportion of non-matched outcome: 

- Clinical opinion negative (‘no infection’) vs WOUNDCHEK™ test 
positive 
or  

- Clinical opinion positive (‘possible’ or ‘definite’ infection) vs 
WOUNDCHEK™ test negative 

 
Evaluate if there are factors associated with infection rates and/or 
WOUNDCHEK™ result, including clinical indicators of infection such as 
erythema, purulence, odour, and patient characteristics (health status, 
co-morbidities, demographic). 

Assess if there are any trends in bacterial protease detection rates in 
ulcers when patients are followed up, ie result of first test versus second 
follow-up test of same ulcer  

Evaluate if clinical staff deviate from their initial treatment plan once 
the WOUNDCHEK result is available to them during a consultation  
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Inclusion & Exclusion 
criteria 

Inclusion criteria: 
- Adult patients aged ≥ 18 years  
- Patients can be newly presenting to or existing users of the 

specialist service in question (eg podiatry, vascular surgery) 
- Patients with recurrent wounds, including multiple wounds, are 

eligible; largest ulcer to be index wound 
- If infection occurs and antibiotics applied, whilst in study, then 

this is not deemed an exclusion criterion. 
- Prophylactic systemic antibiotic use is not an exclusion criterion 
- Chronicity: clinical diagnosis of ulcer with wound duration > 30 

days. 
- Wound type: 

o Leg ulcer (can be venous, mixed or arterial in nature) 
o Foot ulcer (can be diabetic or non-diabetic in nature) 

 
Exclusion criteria: 

- Aged < 18 years 
- Any reasons for the patient being unable to follow the protocol, 

including lack of mental capacity to consent to taking part in the 
study. 

- The patient has concurrent (medical) conditions that in the 
opinion of the investigator may compromise patient safety or 
study objectives 

- Confirmed and ongoing wound infection at baseline which is 
already being treated with systemic antibiotics (within 3 weeks 
of first study visit). 

- Previous participation in BIOME study  
 

Sample size  258 samples required, taken from minimum of 129 patients at week0 
and week6 visits. This study element is powered to detect a 4% 
difference in detection of clinician-specified wound infection and a 
positive WOUNDCHEK™ Bacterial Status test result. (Chi-squared test, 
80% power, p-value 0.05, 10% attrition rate). This is provided the 
incidence of infection detected equals 9% and 5% per rater, 
respectively.  
 
Furthermore, the study is also sufficiently powered to detect an inter-
rater concordance level (Kappa) of 0.9, at 80% power and an infection 
detection rate of 10%.  
 

Manufacturer & provider 
of material  

WOUNDCHEK™ Laboratories 
Airebank Mill, Gargrave, BD23 3RX 
North Yorkshire, United Kingdom 
T: +44 (0) 1756 639111 
E: Simon.Bayliff@woundchek.com    

Chief Investigator  
Grace Messenger, Head of Podiatry, North Cumbria Integrated  Care 
NHS Foundation Trust, grace.messenger@ncic.nhs.uk  
 

Co-investigators Jane Todhunter, specialist vascular nurse, North Cumbria Integrated  
Care NHS Foundation Trust 
 jane.todhunter@ncic.nhs.uk  
 

mailto:Simon.Bayliff@woundchek.com
mailto:grace.messenger@ncic.nhs.uk
mailto:jane.todhunter@ncic.nhs.uk
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Dr Leon Jonker PhD, Science & Innovation Manager,  
North Cumbria Integrated  Care NHS Foundation Trust 
Leon.jonker@ncic.nhs.uk  

Sponsor and organisation 
where research will take 
place 

North Cumbria Integrated  Care NHS Foundation Trust 
R&D department 
Workington 
Ann Burrow Thomas Centre 
CA14 2ED 
 

Planned timeline Recruitment start date (first patient, first visit): 1 Feb 2023,  
Recruitment end date (last patient, last visit): 30 Apr 2024  
Follow-up end date (last patient, last visit): 30 Jul 2024  
Study end date: 30 Aug 2024 
  

Protocol version, date Version 1, dd 18 November 2022 
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Lay Summary 
Chronic ulcer wounds of the legs and feet can be challenging for healthcare staff to manage. Patients 

often have co-morbidities and there is a considerable likelihood of non-healing and recurrence of ulcers, 

plus infection can occur. Apart from having a significant negative impact on patients’ lives, it is also a huge 

economic burden to the National Health Service.  Clinical opinion – by checking for hallmark signs of 

infection - is the main way to determine if a wound is infected. Microbiology testing offers information on 

what type of antibiotic may help to treat the infection. Different companies have developed point-of-care 

tests that assess something that cannot be readily observed: bacterial protease activity. Its presence may 

be indicative of infection since bacteria use said protease enzymes to break down protein structures in a 

wound that are needed for a wound to heal. Due to logistic and cost reasons it would not be practical to 

apply a protease point-of-care test for all patients’ wounds. This study investigates to what degree clinical 

opinion and results of the WOUNDCHEK Bacterial Status test align, and also what factors and variables 

may be associated with non-matching results. Furthermore, the degree of influence the WOUNCHEK test 

result may have on clinical management of chronic lower limb ulcers will be explored. For this purpose a 

total of 258 wounds (minimum of 129 patients) will be assessed at baseline and then six and twelve 

weeks later. 

 

1 BACKGROUND AND RATIONALE 
 

Leg and foot ulcers can occur for various reasons, see Figure 1. Though venous leg ulcers (VLUs) are the 

most common type of leg ulcers, contributing to the majority of leg ulcers, there are many patients who 

have ulcers due to a mixed venous-arterial or other underlying condition (SIGN 2010, Graham et al 2003). 

The natural history of the disease – particularly in those patients who have venous insufficiency and or 

other chronic disease affecting the vasculature such as diabetes and peripheral arterial disease - is a 

continuous cycle of healing and breakdown over decades. VLUs are associated with considerable expense, 

morbidity and impaired quality of life (Persoon et al 2004). A positive relationship has been observed 

between VLU occurrence and specific modern lifestyle risk factors such as sedentary lifestyles and obesity 

(Brand et al 1998). Table 1 shows annual NHS cost for treating VLUs compared to other chronic wound 

treatments. Similar to VLUs, the occurrence of diabetic foot ulcer (DFU) is a common complication of 

diabetes with enormous cost implications, totalling £650 million per year once associated morbidity is 

taken into account (NHS Diabetes report). 

 

Table 1. Chronic wound treatment costs to the NHS (Posnett & Franks 2008) 
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Figure 1, Different causes of leg ulcers (Agale 2013) 

 

 

Bacterial infection of wounds carries the risk of further degenerative complications including cellulitis, 

necrotising fasciitis, and sepsis (Grothier, 2015). Specific wounds, such as diabetic foot ulcers may lead to 

amputation if osteomyelitis develops.  An additional undesirable effect of infection of wounds is that it 

delays – or stops altogether – the wound healing process (Halbert et al, 1992).  

Detection of chronic leg/foot ulcer infection remains reliant on clinical judgement. For example, imaging 

modalities such as MRI do not perform better than clinical appraisal in terms of sensitivity and specificity 

when it comes to detecting osteomyelitis (Dinh et al, 2008). Quantitative detection of infection is still 

undertaken by swabbing the wound and then culturing the pathogens in a microbiology laboratory. 

Obtaining these results generally takes days; even molecular profiling does not give an instant result. 

Microbiological counts and species identification do not necessarily reflect infection as defined by other 

assessments, as demonstrated by Gardner et al (2014).  

Clinical guidelines stipulate that the only available laboratory-based diagnostic option, microbiological 

testing, should only be used to identify the pathogen strain in clinically confirmed infection. Therefore, 

clinical opinion is the mainstay of predicting and diagnosing infection (NICE, 2008, 2015). The lack of a 

simple cost-effective and repeatable testing method may have three consequences: 1) lack of uniformity 

in diagnosis, due to differences in clinical judgement, which in turn may result in 2) over-diagnosis of 

infection with inappropriate prescription of antibiotics or antimicrobial dressings, or 3) late presentation 

of patients with systemic signs and spreading cellulitis or osteomyelitis requiring hospital admission and 

treatment with intravenous antibiotics or emergency surgery. 
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O’meara and colleagues (2006) concluded from a systematic review on clinical examination, sample 

acquisition and sample analysis in DFUs that there is a lack of evidence regarding what samples should be 

taken and how they should be analysed. They did suggest that semi-quantitative sample analysis – a 

category that the WOUNDCHEK™ protease detection kit (called WOUNDCHEK™) would fall under – may 

be a useful alternative to quantitative analysis. The provision of a rapid, reliable, sensitive and relatively 

low cost infection detection test kit for bacterial protease presence (which can be highly indicative of 

infection), which can be used at point-of-care, has the potential to provide the NHS with significant cost 

savings as well as improving the outcomes for patients.  

Outcome data from another study which appraised the Glycologic bacterial protease detection kit showed 

an agreement in terms of wound assessment for ‘infection’ – between podiatrists’ clinical opinion and 

Glycologic test result - in 79% of samples (301 out of 383 wound assessments), where podiatrists 

identified more (possible) infections than the Glycologic kit (55 [15%] vs 14 [4%] swabs respectively). 

Regression analysis and primary component analysis shows that clinical signs of wound infection, namely 

erythema, purulence and odour, are all significantly associated with both a positive clinical opinion and 

Glycologic test result (Jonker et al 2022a, Jonker et al, 2022b). The same study also corroborated earlier 

research that bacterial load of a wound is not indicative of bacterial protease activity and clinical opinion 

of infection. Initial research involving the WOUNDCHEK™ Bacterial Status test also suggests that the 

degree of bacterial load does not correlate with the degree of pathogenesis exhibited by said bacteria 

(Serena et al, 2022; Benson et al 2017). On the other hand, unlike with Glycologic, the WOUNDCHEK™ 

Bacterial Status test did not find a strong association between clinical signs of infection and a positive 

WCBS test. This study did, however, not report on individual hallmark signs of infection such as erythema, 

purulence and odour (Serena et al 2022). 

 

2 OBJECTIVES 

2.1 PRIMARY OBJECTIVE 

Determine what patient and/or wound characteristic(s) are significantly linked to a non-matching result 

between clinical opinion and WOUNDCHEK™ Bacterial Status (WCBS) result. These outcomes will be 

relevant for application of WOUNDCHEK™ test in standard clinical practice. See Table 2. 

Table 2. Outcome options for WOUNDCHEK™ and clinical inspection, with the two non-matching outcome 

options shaded in green and blue respectively. 

 WOUNDCHEK™ 
Bacterial Status 

WOUNDCHEK™ 
Bacterial Status 

Clinical opinion:  
no infection 

negative Positive 

Clinical opinion: 
possible infection 

negative Positive 

Clinical opinion:  
infection 

negative Positive 

 

2.2 SECONDARY OBJECTIVES 
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The level of concordance between a clinical staff member’s opinion and results from the WOUNDCHEK™ 

detection kit defining the assessment of infection presence in lower limb ulcers. 

Evaluate if there are factors associated with infection rates and/or WOUNDCHEK™ result, including 

clinical indicators of infection such as erythema, purulence, odour, and patient characteristics (health 

status, co-morbidities, demographic). These include, but are not restricted to: 

 Type of wound 
 Wound size 
 Chronicity of wound 
 Clinical indicators of infection, including degree of erythema, purulence, and pain 
 Presence of co-morbidities  
 Patient health status 
 Clinical rater  

 

Assess if there are any trends in bacterial protease detection rates in ulcers when patients are followed up, 

ie result of first test versus second follow-up test of same ulcer  

Evaluate if clinical staff deviate from their initial treatment plan once the WOUNDCHEK result is available 

to them during a consultation.  

 

3 INVESTIGATIONAL PLAN 

3.1 TRIAL DESIGN AND TIMELINE 
 

The study is a prospective, single-centre, non-randomised, observational design.  There is no ‘gold 

standard’ accepted detection test for infection available. Clinical guidelines stipulate that clinical 

judgement concerning the presence or absence of infection is the recommended clinical practice. Samples 

should only be sent off to a microbiology department to confirm the causative pathogen and inform 

choice of antibiotics. Therefore, the results of the novel detection infection test kit will be compared with 

the clinical staff member’s judgement of infection status.  Table 2 shows the anticipated timeline for the 

study. Appendix 3 summarises the patient pathway for the study. 

For this study, appropriate clinical staff (vascular nurses, practice nurses, tissue viability or podiatry staff) 

will provide judgements on leg/foot wound infection status. This (ultimately subjective) evaluation can 

potentially contribute to variability in the detection of infection.  

During the study period, all patients can continue to be managed and receive their standard treatment 

regime by their usual clinical team.  Wound dressing selection, dressing frequency and all other aspects of 

their wound care will continue to be the responsibility of the clinical team. This study will, however, 

record if the clinical staff member was influenced by the WOUNDCHEK result in terms of dressing choice, 

antibiotics use, microbiological test swabbing, and interaction with the multidisciplinary team. The latter, 

MDT, is a group of clinical staff who discuss optimal management of patients with high-risk and more 

complicated wounds. 
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Table 3, Anticipated study timeline  

 

  

 

 

 

 

 

 

 

3.2 PRIMARY & SECONDARY OUTCOMES 

Outcomes used for all analyses:   

- Swab results from the WOUNDCHEK™ Limited kit, with specimen taken at dressing removal, prior 
to deep wound cleansing.  

- Clinical staff member’s assessment of infection, with opinion given prior to result of the 
WOUNDCHEK™ result being known. 
 

4 PARTICIPANTS 

4.1 TRIAL PARTICIPANTS & LOCATIONS 

Patients with chronic leg or foot ulcers will be recruited into the study.  Patients will be recruited from the 

adult population seen routinely by the evaluation clinical staff.   

Identification of potentially eligible patients will be identified by the clinical staff - who themselves form 

part of the research. Therefore, the patient – carer of / responsible person for the patient - is approached 

initially by the clinical team caring for them. Only once the patient has given verbal consent to be 

approached for the study can another member of the study team conduct the consent process and study 

activities. The clinical staff can also opt to do these activities themselves.  

The study will take place in the podiatry, vascular and tissue viability clinics of North Cumbria Integrated 

Care NHS. 

4.2 INCLUSION & EXCLUSION CRITERIA 

 

Month Setup Cohort Analysis 

Nov 2022 Submission to 
NRES and HRA  

  

 NIHR portfolio 
adoption 

  

Feb 2023 HRA and Trust 
approval 

Start recruitment   

Apr 2024   Finish all recruitment  
Jul 2024  Final visit, last patient  
Aug 2024   Finalise analysis & 

report 
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Inclusion criteria: 

- Adult patients aged ≥ 18 years  
- Patients can be newly presenting to or existing users of the specialist service in question (eg 

podiatry, vascular surgery) 
- Patients with recurrent wounds, including multiple wounds, are eligible; largest ulcer to be index 

wound 
- If infection occurs and antibiotics applied, whilst in study, then this is not deemed an exclusion 

criterion. 
- Prophylactic systemic antibiotic use is not an exclusion criterion 
- Chronicity: clinical diagnosis of ulcer with wound duration > 30 days. 
- Wound type: 

o Leg ulcer (can be venous, mixed or arterial in nature) 
o Foot ulcer (can be diabetic or non-diabetic in nature) 

 

Exclusion criteria: 

- Aged < 18 years 
- Any reasons for the patient being unable to follow the protocol, including lack of mental capacity 

to consent to taking part in the study. 
- The patient has concurrent (medical) conditions that in the opinion of the investigator may 

compromise patient safety or study objectives 
- Confirmed and ongoing wound infection at baseline which is already being treated with systemic 

antibiotics. 
- Previous participation in BIOME study  

5 STUDY PROCEDURES 

5.1 INFORMED CONSENT 

Before being recruited to the clinical evaluation, the patient must have consented to participate, after the 

nature, scope and possible consequences of the evaluation have been explained in an understandable 

form. A patient information leaflet and informed consent form will be provided to the patient. Consent to 

take part in this research is obtained from adult patients, where they possess mental capacity. 

During the consent procedure the following information will be outlined in writing, which will also be 

relayed verbally: a) The evaluation involves research, a description of the aims of the evaluation and how 

it will be organised and the expected duration of the patient's participation; b) Any negative effects 

possibly attributable to the novel infection detection test kit; c) The freedom to ask for further 

information, and to withdraw from the study, at any time; d) The extent, if any, to which confidentiality of 

records identifying the patients will be maintained and that the Regulatory Authorities may inspect the 

records. 

Although the clinical staff will be trained in obtaining informed consent as part of professional 

development, members of staff involved in the consent process will be encouraged to have current ICH 

Good Clinical Practice training. 

5.2 STUDY PROCEDURES 
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Initial assessments at visit 1 (week 0) 

After completing informed consent, the nature of the patient’s wound will be recorded as well as the 

other relevant clinical parameters and demographics. The first WOUNDCHEK™ test will also be conducted. 

See Table 3 for an overview. Dressing selection, dressing frequency and all other aspects of their wound 

care will continue to be the responsibility of the clinical team – however, if they are influenced in this 

decision by the result of the WOUNDCHEK™ test then they are asked to record this in the clinical report 

form.  

All visit assessments 

Study visits will coincide with standard clinic attendance by patients. At the study visits week0 and week6, 

a diagnostic swab using the WOUNDCHEK™ infection detection test kit is performed in accordance with 

the SOP in Appendix 5.  

The clinical staff treating the patient will ascertain their opinion regarding infection status of the wound 

prior to completing the WOUNDCHEK™ detection test, and will therefore be blinded to at least the first 

result of using the kit. Where possible, a member of the research team plus the clinical assessor will 

assess result of the WOUNDCHEK™ test.  

Table 4, Overview of study activities per time point for different study participants. 

 

Weeks Visit 1 (wk 0) Visit 2 (wk 6)# Visit 3 (wk 12)# 

Treatment deviation question X X  
WOUNDCHEK™ test (method, see appendix 6) X X  
Wound healed status~  n/a X (if healed, no other 

outcome measures) 
X (if healed, no other 
outcome measures) 

Clinical opinion of ulcer re. infection X X X 
PUSH score ulcer size (appendix 3) X X X 
VAS pain scale (appendix 3) X X X 
SINBAD score (foot ulcers only, appendix 4) X X X 
QoL EQ-5D-5L (appendix 5) X X X 
Wound measurement*(if standard care 
activity)  

X X X 

~Wound status (healed vs non-healed), definition is: complete epithelial cover in the absence of a scab 

(eschar) with no dressing required bar any protective dressing. There is no minimum length of time that 

the index site has to have been in said condition for when participant present for follow-up study visit. 

# Can be ± two weeks.  

*Using ‘Minuteful for Wound’ application (by Healthy.io), wound tracing sheet, or ruler measurement; 

needs to be consistency in method between different visits. 

 

5.3 DEFINITION OF END OF STUDY 

The end of trial is the date of the last assessment in relation to the study or wound closure, whichever 

occurs first. If a wound is healed and any follow-up visit(s) were to take place thereafter, then these do 

not have to take place.   
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5.4 DISCONTINUATION OR WITHDRAWAL OF PARTICIPANTS 

Each participant has the right to withdraw from the study at any time – withdrawal of patients has been 

anticipated in the sample size calculation.  In addition, the Investigator may discontinue a participant from 

the trial at any time if the Investigator considers it necessary for any reason including: 

- Ineligibility (either arising during the trial or retrospectively having been overlooked at screening) 
- Significant protocol deviation/violation 
- An adverse event which requires discontinuation due to inability to continue to comply with trial 

procedures (eg hospitalisation, death) 
- Any event which results in inability to continue to comply with trial procedures 
- Withdrawal of Consent 
- Loss to follow-up 

Data already collated as part of the study will be retained if a subject withdraws from the study. 

5.5 SOURCE DATA 

Source data will include patient’s hospital records (for wound type and classification of infected wounds) 

and the Case Record Form for the results of the novel infection detection test. WOUNDCHEK™ will have 

no access to patient data other than pseudo-anonymised data for the test results and associated medical 

opinion for the relevant wounds. 

All documents will be stored safely in confidential conditions.  On all study-specific documents, other than 

the signed consent, the participant will be referred to by the study number.  

6 EVALUATION PRODUCT 

6.1 DESCRIPTION OF WOUNDCHEK™ LIMITED DETECTION KIT 

The WOUNDCHEK™ infection detection test kit is CE-marked.  WOUNDCHEK™ Bacterial Status is able to 

detect EPA (elevated protease activity). WOUNDCHEK™ Bacterial Status will help clinicians establish 

within minutes which wounds may most benefit from a protease modulating therapy, ensuring 

appropriate and targeted use of these therapies.  

 

6.2 DISTRIBUTION & ACCOUNTABILITY 

 

Delivery of kits to the centre will be arranged by WOUNDCHEK™ Limited. Records will be retained for kits 

received and on which dates. 

7 SAFETY 

7.1 SAFETY DEFINITIONS 

 

Table 5, Description of different adverse event reporting definitions. 

Adverse Event (AE) 
Any untoward medical occurrence in a patient or other clinical investigation 

participant taking part in a trial of a medical device, which does not 
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necessarily have to have a causal relationship with the device under 

investigation.  

An AE can therefore be any unfavourable and unintended sign (including an 

abnormal laboratory finding), symptom or disease temporally associated 

with the use of the device, whether or not considered related to the device. 

Serious Adverse Event 
A serious adverse event is any untoward medical occurrence that: 

- results in death 
- is life-threatening 
- requires inpatient hospitalisation or prolongation of existing 

hospitalisation 
- results in persistent or significant disability/incapacity 
- consists of a congenital anomaly or birth defect. 

Other ‘important medical events’ may also be considered serious if they 

jeopardise the participant or require an intervention to prevent one of the 

above consequences. 

NOTE: The term "life-threatening" in the definition of "serious" refers to an 

event in which the participant was at risk of death at the time of the event; 

it does not refer to an event which hypothetically might have caused death 

if it were more severe. 

7.2 PROCEDURES FOR RECORDING ADVERSE EVENTS 

All SAEs need to be reported to the sponsor/host Trust R&D within one working day of the investigator 

team becoming aware of them. WOUNDCHEK™ will be updated on any SAE incidences once every two 

months or 20 recruited patients (whichever occurs sooner) 

The only device to be in contact with the patient is the sterile swab provided by the hospital and 

employed by hospital staff only. 

7.3 CAUSALITY  

The relationship of each adverse event to the trial must be determined by a medically qualified individual 

according to the following definitions: 

Related: The adverse event follows a reasonable temporal sequence from swabbing. It cannot reasonably 

be attributed to any other cause. 

Not Related: The adverse event is probably produced by the participant’s clinical state or by other modes 

of therapy administered to the participant. 

8 Statistical consideration and data analysis plan  

8.1 GENERAL AND BASELINE CHARACTERISTICS 

The numbers of patients entering the study will be recorded. Reasons for treatment and study 

discontinuation, withdrawal and loss to follow-up will be recorded. The date the first patient recruited 

and last patient completed or termination will also be noted. Protocol deviations including failure to meet 

inclusion and exclusion criteria will be recorded.  Adverse events will also be recorded. 
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Serious protocol deviations defined as breach of the conditions and principles of ICH GCP or the study 

protocol, which is likely to effect to a significant degree the safety or physical or mental integrity of the 

subjects of the study, or the scientific value of the study will be recorded. Patients not withdrawn with a 

serious device related adverse event will be recorded as a serious protocol deviation. 

In order to describe the sample and facilitate analysis of secondary objectives, the following baseline 

characteristics and parameters will be collated, either from the CRF or the patients’ records (using EMIS 

patient clinical record system), see also Appendix 2: 

- Patient demographics, including age and sex. 
- Pre-existing co-morbidities, including peripheral arterial disease, diabetes, heart failure. 
- Age of and size of foot/leg ulcer wound at baseline 
- Dressing used before presentation at baseline. 
- Presence or absence of infection 

8.2 SAMPLE SIZE CALCULATION 

 

The primary outcome, presence of bacterial infection is used for sample size calculation.  Data from 

studies involving another point-of-care test (Jonker et al, 2020 and Jonker et al 2022) gives some guidance 

on the incidence of wound infection as defined by clinical staff. Circa 5% of samples were deemed as 

infected by clinical staff. A hypothetical difference in opinion/outcome of 4% is used to determine the 

required sample size that has sufficient power to detect such a difference. 

Power calculations for sample size, 80% power and 5% significance, based on two-sided Chi-squared test. 

A priori power calculations using GPower 3.1 software, result in the following sample size summarized in 

Table 6. The raters are the WOUNDCHEK WCBC and the clinical staff.  Patients will be recruited from the 

adult (age 18+) population routinely seen by the evaluating clinical staff members. Attrition rate – 

determined in other similar studies – is anticipated to be 10%.  

Table 6, Sample size calculation for BIOME study 

 No infection Infection 

Rater A (hypothetical) 0.95 0.05 

Rater B (hypothetical) 0.91 0.09 

 Power beta of 80%, Alpha p-value of 0.05, Degrees of freedom = 1, Effect 
size 0.184 
 
Sample size required without any attrition: 234 samples.   
Sample size required with 10% attrition: 258 samples 
 
This equates to: 

129 patients if they attend for the planned two research visits at 
week 0 and week 6 (258 samples). If not all participating patients 
attend twice, eg due to a wound healing before week6, then more 
patients will be recruited to get to the required number of samples.  
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The above sample size will also allow to assess the secondary objective, ie concordance between the two 

raters – namely clinical opinion and WOUNDCHEK™ test result - at a confidence level of 90% and Kappa 

concordance level of 0.80 (calculated via https://wnarifin.github.io/ssc/sskappa.html ).   

8.3 PRIMARY OUTCOME STATISTICS 

 

The WOUNDCHEK™ kit result will be cross tabulated with the clinical staff member’s assessment of 

wound infection. Two tests will explore the relationship in outcomes between clinical judgement and 

WOUNDCHEK™ kit detection testing: 

- Chi-squared test (cross-tabulation of results); primary outcome measure 
- Kappa inter-rater concordance level.  

   

8.4 SECONDARY OUTCOME STATISTICS 

 

Binary logistic regression will be applied to evaluate if any parameters are associated with either clinically 

judged infection or WOUNDCHEK™ positive tests. To allow logistic regression, the following dependents 

are used: clinical opinion positive (‘possible infection’ and ‘definite infection’ combined) vs clinical opinion 

negative (‘no infection’), and positive WOUNDCHEK™ result vs negative WOUNDCHEK™ result.  

Two binary logistic regression analyses will be conducted for variables associated with the non-matched 

outcome: 

- Clinical opinion negative vs WOUNDCHEK™ test positive (as a proportion of all results, non-
matched plus matched results combined) 
or  

- Clinical opinion positive vs WOUNDCHEK™ test negative (as a proportion of all results, non-
matched plus matched results combined) 

 

To determine if the intended sample size gives sufficient power for binary logistic regression analysis, the 

paper by Peduzzi et al. (1996) is used as a guide regarding achieved power. The formula for the sample 

size is N = 10k / p, where p is the proportions of (non-matching) negative or positive cases in the 

population and k the number of covariates (the number of independent variables). If with backwards 

elimination approach a total of five covariates makes up the final regression model (k = 5), and the non-

matched proportion is 20% (i.e 0.16) then N = 10 x 5 / 0.16 = 250 samples.  

Odds ratios (logistic) will be expressed as Beta with 95% confidence intervals. The variables included are: 

type of wound, size of wound, age of wound, patient age, patient sex, patient pain level for wound, 

purulence level, erythema level, odour level, presence/absence of co-morbidities (including diabetes, 

peripheral arterial disease, heart failure), patient mobility, patient quality of life. 

Parameters collated at baseline, such as wound type, wound size (including PUSH score) dressing type, 

patient age, sex and BMI will be recorded and presented in a tabulated format. No identifiable data will 

be presented, only averages and totals. Furthermore, vasculature-related co-morbidities will be recorded 

and graded, with the most severe co-morbidity defining the grading. Classed as mild-moderate will be 

type I diabetes, hypertension, chronic kidney disease (CKD) up to and including stage 3, retinopathy, 

https://wnarifin.github.io/ssc/sskappa.html
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varicose veins, atrial fibrillation, history of deep venous thrombosis, heart failure. Moderate-severe co-

morbidities will be history of myocardial infarction, stroke or transient ischaemic attack, CKD stage 4 or 

higher, peripheral vascular disease, history of amputation. Any other significant non-vascular conditions 

will be recorded too (e.g. COPD, cancer, auto-immune disease). 

Treatment Deviation outcome data will be collated and presented with descriptive statistics. This will be 

in the form of the number of treatment deviations that occurred as a result of the WOUNDCHECK test 

result, the nature of the deviation and the longer term patient/wound outcomes at week 6 and/or week 

12.   

Ulcer healing and more general health measures is assessed by the following parameters:  

• Ulcer status (healed vs non-healed) 

• Ulcer size (cm2) 

• PUSH score  

• SINBAD score 

 Visual analogue pain score 
• EQ-5D-5L 

 

To assess the Ulcer size, PUSH score, visual analogue pain score, which are measured every 6 weeks, the 

average difference between groups (ie negative or positive Woundchek test outcome) will be calculated 

and Mann-Whitney U-test will be applied.   

To measure patient-reported outcome measures on quality of life (EQ-5D-5L) at baseline, week6 and 

week 12; the the Mann-Whitney U-test will be performed between Woundchek test outcome groups.  

Analysis will be performed on a per protocol basis, and inferential statistics will be performed on pooled 

data. Data will first be collated in Microsoft Excel, followed by analyses performed using SPSS v24. 

 

9 Data handling and Monitoring 
Data arising from this study is confidential. Identifiable information can only be accessed by delegated 

members of the study team. Anyone in the research team who will work on Trust premises and see 

patients, and does not have a substantive contract with NCIC, will need to apply for a letter of access via 

the NIHR research passport scheme.   

Participants will be pseudo anonymised by allocating a study ID to each of them. Patient identifiable data 

will only be used within North Cumbria Integrated Care NHS Foundation Trust; if applicable, only 

anonymised data are shared with the wider members of the study team. All identifiable data is stored on 

password protected NHS computer systems. Anonymised data will be shared and stored using security-

enabled systems such as password-protection and encryption of e-mails and files. The requirements of the 

Data Protection Act and NHS Code of Confidentiality will be followed at all times. All researchers will be 

fully trained in NHS Confidentiality and GCP.   

Participants’ GP practices will not be informed that they are taking part in the study. 

All paper data will be held in secure locked environments in the office of the Research & Development 

department in Cumberland Infirmary, Carlisle, North Cumbria Integrated Care NHS Foundation Trust. 
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Electronic data will be saved on the patient management system such as EMIS, and also a password 

protected research database. Data released (e.g. by publication) will contain no information that could lead 

to the identification of an individual participant. Upon completion of the study the site files will be archived 

for a period of 10 years in line with local archiving policy and procedures. 

Direct access to anonymised data only will be granted to authorised representatives from the sponsor, host 

institution and the regulatory authorities to permit trial-related monitoring, audits and inspections. 

Final data, will be shared with WOUNDCHEK™ Ltd in pseudo-anonymised form. The final anonymised 

dataset will be shared with WOUNDCHEK™ in pseudoanonymised form. 

10 Governance of study 

10.1 APPROVALS 

This study will be conducted in compliance with the protocol approved by the Health Research Authority, 

National Research Ethics Service, and local Trust R&D Approval, and according to Good Clinical Practice 

standards including the Declaration of Helsinki (1964, Amended Oct 2013). No deviation from the 

protocol will be implemented without the prior review and approval of the aforementioned review 

bodies, except where it may be necessary to eliminate an immediate hazard to a research subject. In such 

case, the deviation will be reported according to policies and procedures. 

10.2 SPONSOR & INDEMNITY 

North Cumbria Integrated Care NHS Foundation Trust is the sponsor of this study and therefore NHS 

indemnity applies for design, conduct and management of the study. WOUNDCHEK™ has provided a grant 

for this study by means of provision of the WOUNDCHEK™ test kits free of charge. 

Patients will not be given financial incentives for taking part in the study. Travel expenses are not offered 

in this study since patients are seen when they attend their regular clinical appointment with the podiatry 

and/or tissue viability services. If indicated as per clinical routine practice, patients will be seen in their 

homes. 

11 Publication and data-sharing policy 
The results of this study will potentially be disseminated through:  

- Peer-reviewed scientific journal  (this will be subject to agreement from WOUNDCHEK™ Ltd, 

following completion of the study) 

- Internal report 

A summary of the main findings can be supplied to participants on request and this will be stated in the 

patient information leaflet. 
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Appendix 1, Clinic Report Form week 0, week 6, and week 12  
 

Patient Code:            Researcher completing form:   ……………………………. 

Please note: complete clinical opinion before testing with WOUNDCHEK™ test kit, 

and swab for WOUNDCHEK test prior to any debridement. 

Patient visit # 1 (study week 0) 2 (study week 6) 1 (study week 12) 

Patient visit date  
 

  

Week 6/12 only: Wound healed? (if 
yes, end of study for participant, no 
more data collection)  

 Yes / no  Yes / no 

Week 6/12 only: Patient withdrawn? 
(if yes, end of study for participant, 
no more data collection) 

  Yes / no 
 
If yes: LFU, death, active 
withdrawal, 
hospitalization, other: 
……………………………  

 Yes / no 
 
If yes: LFU, death, active 
withdrawal, 
hospitalization, other: 
……………………………  

Clinical opinion  
(no infection/ possible infection/ 
infected) 

   

Erythema around DFU (-/+/++) 
 

   

Purulence (-/+/++) 
 

   

Odour (none, low, moderate, high) 
 

   

WOUNDCHEK™ test result at 10 mins 
(+ve or -ve) 

   

  

Patient on oral/iv non-prophylactic 
antibiotics within 3 weeks (week0) 
or since last study visit (week6/12)? 
(yes/no) 

If yes, patient not 
eligible! 

  

Oral/iv non-prophylactic antibiotics 
prescribed at this clinic visit? 
(yes/no) 

   

Swab sent for microbiology testing? 
(yes / no) 

   

Was wound debridement carried 
out? (yes / no) 

   

PUSH wound size score completed 
(yes / no) 
 

 
 

  

Patient VAS pain score completed 
(yes / no ) 
 

   

QoL EQ-5D-5L  completed (yes / no ) 
 

   

BIOME-…….    
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PLEASE TURN OVER SHEET FOR MORE QUESTIONS 

 

 

Patient visit # 1 (study week 0) 2 (study week 6)  

Any treatment deviation as a result 
of WOUNDCHEK result? 

YES / NO YES / NO  

If YES to above question  
Wound dressing 

- Antimicrobial 
instead of 
standard 

- Standard 
instead of 
antimicrobial 

 
Microbiology sample 

- Sent off when 
initially not 
planned 

- Not sent off 
when initially 
planned 

 
Antibiotics 

- Prescribed 
when initially 
not planned 

- Not prescribed 
when initially 
planned 

 
MDT 

- Referred to 
MDT when 
initially not 
planned 

- Not referred 
to MDT when 
initially 
planned. 

 

 
Wound dressing  

- Antimicrobial 
instead of 
standard 

- Standard instead 
of antimicrobial 

 
Microbiology sample 

- Sent off when 
initially not 
planned 

- Not sent off when 
initially planned 

 
Antibiotics 

- Prescribed when 
initially not 
planned 

- Not prescribed 
when initially 
planned 

 
MDT 

- Referred to MDT 
when initially not 
planned 

- Not referred to 
MDT when 
initially planned. 
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Appendix 2, Study participant flowchart 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Patient identified by clinical staff 

member 

Consent requested to explain study 

Conduct consent process 

Patient ineligible 

Patient declines to participate 

During same appointment as when 

consent is obtained, perform 1st 

Woundchek detection test   

Perform subsequent Woundchek 

detection test at week 6 (± 2 weeks). 

Check continued patient consent 

Assess patient’s wound at week 12 to 

determine wound outcomes 

(including ‘healed’ status, clinical 

opinion of infection, use of antibiotics, 

or any other interventions 
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Appendix 3, PUSH score and VAS pain scale 
The Pressure Ulcer Scale for Healing (PUSH) tool is a standardised method of assessing and monitoring the 

severity and healing of both pressure ulcers and venous leg ulcers (Stotts et al, 2001; Ratliff & Rodeheaver 

2005).  The Pressure Ulcer Scale for Healing (PUSH) is a valid, responsive, evaluative tool to monitor and 

document wound progress of foot ulcers (Hon, 2010). 

Visual analogue pain scale, for pain currently experienced from site of wound (enter in table, not on the 

scale itself): 
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Appendix 4, Quality of life: EQ-5D-5L 

 
 

 

 

Ince P, Abbas ZG, Lutale JK, Basit A, Ali SM, Chohan F, Morbach S, Möllenberg J, Game FL, Jeffcoate WJ. 

Use of the SINBAD classification system and score in comparing outcome of foot ulcer management on 

three continents. Diabetes Care. 2008 May 1;31(5):964-7. 
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Appendix 5, Quality of life: EQ-5D-5L 
 

 

Under each heading, please tick the ONE box that best describes your health TODAY 

MOBILITY 

I have no problems in walking about        

I have slight problems in walking about       

I have moderate problems in walking about       

I have severe problems in walking about       

I am unable to walk about         

 

 

 SELF-CARE 

I have no problems washing or dressing myself         

I have slight problems washing or dressing myself      

I have moderate problems washing or dressing myself     

I have severe problems washing or dressing myself      

I am unable to wash or dress myself        

 

USUAL ACTIVITIES (e.g. work ,study, housework, family or leisure activities) 

I have no problems doing my usual activities       

I have slight problems doing my usual activities      

I have moderate problems doing my usual activities      

I have severe problems doing my usual activities      

I am unable to do my usual activities        

  

PAIN / DISCOMFORT 

I have no pain or discomfort         

I have slight pain or discomfort        

I have moderate pain or discomfort        

I have severe pain or discomfort        

I have extreme pain or discomfort        

 

ANXIETY / DEPRESSION 

I am not anxious or depressed        

I am slightly anxious or depressed        

I am moderate anxious or depressed         

I am severely anxious or depressed        

I am extremely anxious or depressed       
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©EuroQoL Group 1990 
 

 

 

 We would like to know how good or bad your health is TODAY. 

 This scale is numbered  from 0  to 100.  

 100  means the best health you can imagine.  

0 means the worst health you can imagine 

 Mark an X on the scale to indicate how your health is TODAY. 

 Now, please write the number you marked on the scale in the box below 

 

 

 

 

YOUR HEALTH TODAY =  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
©EuroQoL Group 1990 
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Appendix 6, WOUNDCHEK Specimen Collection 
 

Source: https://www.woundchek.com/specimen-collection/SC-English.html  

1. Prior to swabbing, gently cleanse the wound with sterile saline to remove all loose debris, remains of 

therapeutic agents (e.g. enzymatic debriders, gels, dressings, etc.) and necrotic tissue. Do not perform 

sharp wound debridement prior to sample collection. 

2. Ensure that complete hemostasis has been achieved before obtaining the specimen. 

3. Apply additional saline to the wound area to be swabbed, such that the area is visibly moist. Care 

should be taken not to flood the wound with excessive saline. Avoid pooling of saline. 

4. Avoid swabbing areas that contain blood, necrotic material, thick slough or fibrinous tissue. 

5. Press the head of the swab flat against the base of the wound and gently roll it back and forth several 

times while applying pressure. Continue rolling the swab head until fully coated and discoloured 

(tan/yellow) by wound fluid. 

6. Test the sample swab as soon as possible after collection. 

 

 

 

 

 

 

https://www.woundchek.com/specimen-collection/SC-English.html
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