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A
s the prevalence of diabetes continues to 
increase in the US and globally, so does its 
associated complications, including limb 
and life-threatening diabetic foot ulcers 
(DFUs).1 Individuals with diabetes have a 

19–34% lifetime risk of developing a DFU—one of the 
most serious complications associated with the disease.2 

Despite an ever-increasing understanding of the 
pathophysiology pertaining to the development and 
course of DFUs, current standard treatment for their 
management includes: surgical debridement; dressings 
to control exudate and to provide a moist environment; 
vascular assessment; infection control; glycaemic 
control; and offloading.3 Although guidelines and other 
algorithms exist for the treatment of DFUs, adoption of 
such recommendations is inconsistent among wound 
care practitioners.4 

Technological advancements designed to promote 
greater efficiency in DFU healing have not produced 
residual results that positively impact diabetes-related 
lower extremity amputation rates.5–7After a 20-year 
decline in lower-extremity amputations, the US may 
now be experiencing a reversal in the progress—from 

2009–2019, the number of diabetes-related 
hospitalisations due to amputation doubled.8 Innovation 
in wound healing, particularly in relation to DFUs, is 
one part of a larger strategy needed to reverse these 
trends, and positively impact both individuals and 
global healthcare systems. Adjunctive wound healing 
therapies used in the treatment of DFUs include cellular, 
acellular, and matrix-like products (CAMPs) that support 
tissue repair or regeneration through various mechanisms 
of action.9 These products are generally used to manage 
wounds that have failed to respond to conservative 
treatment, and after the patient’s risk factors and 
comorbidities have been addressed.9 A retrospective 
Medicare database analysis showed that first 
administration of advanced wound healing therapy was 
delayed until approximately 80 days after diagnosis of a 
lower extremity diabetic ulcer, and that reapplication of 
the product did not occur regularly.10 A delay in time to 
administer effective treatment for DFUs ultimately 
increases healthcare costs and has a negative impact on 
patients’ morbidity and mortality.11,12  

In this paper, we present the results of a study that 
examined the treatment of DFUs with a therapy that 
has been developed as a multimodal wound matrix  
(MWM) (OCM, Omeza, LLC, US).13 This drug/device 
includes peptides, omega fatty acids, and anabolic 
metabolites in a matrix that supports comprehensive 
synthesis of new tissue and regeneration of the wound.13 
The central concept in the design of this technology 
originated from a physiological understanding of how 
the healing cascade becomes stalled in wounds, with a 
focus on stimulating the body to transform the wound 
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microenvironment through the inflammatory, 
proliferative and regenerative phases into a healing state.13 

This study was designed to evaluate the performance 
of the wound matrix in converting stalled ulcers into a 
healing trajectory. Moving a hard-to-heal ulcer from the 
inflammatory phase to the proliferative phase increases 
the potential for eventual healing. It has been shown 
that a >50 percentage area reduction (PAR) in DFUs after 
four weeks of treatment is a predictor of healing.14,15 
The present study was designed to assess the PARs of 
DFUs managed with the wound matrix application and 
offloading after four weeks of treatment, and to evaluate 
the performance of the matrix in a 12-week period. 

Methods
Patients, study design and treatment
This study was an open-label trial conducted in three 
phases: screening, treatment and healing confirmation. 
The study was conducted from September 2022 to 
December 2023. 

Patients were enrolled from the Promedica Health Care 
System at the Toledo Wound Care Center, Toledo, US, 
and the Defiance Clinical Wound Center, Defiance, US. 
Patients were enrolled at the clinical site and pre‑screened. 

After provision of informed consent, screening, 
including a physical examination, occurred to 
determine patient eligibility, diabetes status, medical 
history, vital signs, body mass index (BMI), pregnancy 
status, duration and measurement of the target ulcer. 

Adult (≥21 years) patients with a diagnosis of type 
1 or 2 diabetes and with a DFU (Wagner grade 1 or 2) 
were eligible for enrolment. Patients whose ulcers 
were caused by a condition other than diabetes were 
not eligible to participate in the study. Study DFUs 
could not be infected, and could not have been 
treated with tissue engineered material or other 
scaffold materials within 30 days before start of study. 
Patients with an unlimited BMI or who were active 
smokers, were currently undergoing dialysis, or had 
active cancer or suspicion of malignancy in the study 
DFU were also excluded.

Screening phase
The screening phase (1–14 days) was designed to 
determine whether patients’ DFUs were eligible to 
proceed to the treatment phase. At screening visit 1, 
target DFUs were identified, cleaned, debrided as 
necessary, dressed and offloaded. If a ≥30% decrease in 
DFU size over the previous 14 days with standard 
treatment was observed, the DFUs were not eligible for 
inclusion in the study treatment phase.

Treatment phase
The treatment phase included 12 weekly visits. During 
this time the patients’ DFUs were assessed, and treated 
with a preparation solution applied to the periwound 
area. This was followed by application of the wound 
matrix to the DFU, and a skin protectant applied to the 
periulcer area. Adherence to offloading was addressed at 

each visit, as best as could be determined. Non‑adherence 
to offloading resulted in the patient being withdrawn 
from the study. Debridement of the study DFU at each 
treatment visit was left to the judgement of the provider 
treating the patient. 

Healing confirmation
DFU closure confirmation occurred at any time during 
the study. If the study DFU was 100% re-epithelialised, 
as determined by the principal investigator, it was 
considered closed. 

DFU evaluation
Photographic ulcer evaluation, measurements and ulcer 
progress in study patients were captured by Tissue 
Analytics (Net Health, US), a US Food and Drug  
Administration Class 1 artificial intelligence-powered 
digital planimetry and imaging application. The study 
was closed by agreement of the sponsor and study 
principal investigator after completion of wound matrix 
treatment for the final patient. 

Ethical approval and patient consent
The study was approved by the ProMedica Institutional 
Review Board/Independent Ethics Committee (Approval 
#22-142) and was conducted in accordance with the 
principles consistent with the Declaration of Helsinki, 
Good Clinical Practice, applicable regulatory 
requirements, and the Belmont Principles of respect for 
persons, beneficence and justice. 

All patients provided written informed consent prior 
to enrolment, which included consent to publish 
photographs of their DFUs. Photographs have been 
examined to eliminate patient identification. 

Study outcomes
The primary objectives of this study were to evaluate 
the safety profile of the wound matrix, and to evaluate 
the impact of treatment and offloading on chronicity of 
DFU healing after four weeks of wound matrix treatment. 

Secondary objectives were to evaluate the healing of 
DFUs over four weeks of wound matrix treatment, and 
the time to maximum or complete ulcer closure. 

Primary endpoints were change in PAR at four weeks 
compared with baseline measurements and incidence 
of DFU closure at four weeks and by 12 weeks.

Statistical analysis
All analyses of data from this study were descriptive 
(without p-value generation) as the study was not 
powered for inferential analyses and no formal 
hypothesis testing was performed.

Results
The study included 19 patients (15 males, four females) 
(Fig 1) with a median age of 60 years (range: 44–85 years) 
(Table 1). Median DFU duration prior to treatment was 
36  weeks (range: 4–72 weeks) (n=17), with five DFUs 
present for >1 year without closure (Fig 2).
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Among patients with both 4- and 12-week PAR 
measurements (n=14), all DFUs treated with the wound 
matrix improved from treatment week 4 to treatment 
week 12 (Fig 2). For one patient, their DFU healed at 
13 weeks (12-week PAR of 99%). Another patient’s DFU 
continued to close with two further treatments through 
week 14 (PAR of DFU at 12 weeks was 73%) (Fig 1). At 
the time of the 12-week timepoint, the DFUs of six 
patients had not healed and presented with PARs of 
73%, 80%, 85%, 90%, 90% and 99% (Fig 1).

Of the 14 patients who completed the study, eight 
experienced complete closure of their DFUs and six 
experienced PARs of 73–99%. Among these, three  
experienced complete healing of their DFUs after four 
applications of wound matrix and offloading. 

Of the five patients in the study who had DFUs of ≥1 
year’s duration, three patients’ DFUs completely 
healed by week 12 (the remaining two DFUs had 
12-week PARs of 73% and 85%). 

The dressings and treatments used on the DFUs  
prior to treatment in this study with the wound  
matrix included alginate with dry dressing,  
gentian violet, collagen, manuka honey and Dakin’s 
solution (0.125%).

Fig 3 provides some examples of use of the MWM in 
patients with DFUs.

Safety 
There was one serious adverse event in the study where 
the patient was admitted for an acute kidney injury and 
later died from comorbidities. The event was not related 
to the product or the study. No other safety events were 
reported in the study.

Discussion
This clinical trial evaluated DFUs managed with a 
wound matrix and offloading. The trial results were 
encouraging, with an overall PAR of 62% at week 4, 
which increased to a PAR of 94% by week 12. 

The complex challenges that make each DFU unique 
demands skills from the wound practitioner in 
identifying the best tools to move the DFU to healing 
and to optimise healing rates. By treating these DFUs 
with a multimodal approach, such as that delivered by 
the wound matrix in this study, the aim is to push 
stalled DFUs towards healing and to reduce the need for 
multiple tools required to optimise healing rates, but 
which can, potentially, take longer.

A total of five patients included in the analysis did 
not complete the study (Fig 2): four patients were 
withdrawn by the investigator for non‑adherence to 
offloading, and one patient died from 
their comorbidities. 

Median DFU size was 1.7cm2 (mean: 5.05cm2; range: 
0.37–25.0cm2) at treatment visit (TV)1 (Table 1). At 
TV5, the median DFU size reduced to 0.63cm2 (n=16; 
mean: 1.45cm2; range: 1–10.06cm2) (Table 1). 

The average four-week PAR was 62%, with three 
patients experiencing 100% closure of their DFUs 
(Fig 2). At TV12, median DFU size was 0.0cm2 (mean: 
0.38cm2; range: 0–2.59cm2) (Table 1). The average 
12-week PAR was 94%, with five additional patients 
experiencing 100% closure of their DFUs. In total, 
eight patients experienced 100% closure of their DFUs 
by week 12. No DFUs increased in size over the  
12 weeks of the study (Fig 2). 

Fig 1. Plot with ulcer outcomes and treatment duration. Start time 
denotes treatment visit 1
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Table 1. Characteristics of patients and diabetic foot ulcers (DFU) treated with the wound matrix

Wound matrix Patient age, years DFU duration, weeks DFU size, cm2 TV5 DFU size, cm2 TV12 DFU size, cm2

Range 44–85 4–72 0.37–25.0 1.0–10.1 0–2.59

Median 60 36 1.7 0.63 0.0

Mean 59.75 32.50 5.05 1.43 0.38

TV5—treatment visit 5; TV12—treatment visit 12
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Fig 2. Plot showing percentage area reduction (PAR) of patient ulcers at four weeks and at 12 weeks 
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Patient identification

The 12-week healing rate of DFUs managed with 
standard treatment in 26 clinical trials and reported in 
the US Wound Registry was 37.9%.7 Results of a 
randomised controlled trial (RCT) that compared 
bioengineered skin substitute and standard treatment 
in patients with DFUs (n=208) without restriction on 
DFU duration showed 12-week healing rates of 56% and 
38%, respectively.16 Similarly, 12-week healing rates for 
a fish skin graft product and standard treatment were 
56.9% and 31.4%, respectively, in a RCT of DFUs 
(n=102).17 Mean 12-week PAR of DFUs managed with 
the fish skin graft product was 86.3%.17 

Although the sample size of the current study was 
small (n=19), results for DFUs of any duration (including 
five wounds of ≥1 year) managed with the wound 
matrix are encouraging, with a 12-week healing rate of 
57% (8/14), and a 12-week PAR of 94%. 

Limitations
As noted, this was an open-label trial with a population 
of 19 patients with limited diversity. Results from 
clinical studies that enrol a more diverse population of 
patients from multiple sites are needed to validate the 
growing body of evidence supporting use of the wound 
matrix therapy in the management of DFUs. The small 
number did not allow statistical analysis of the efficacy 
outcomes. Further clinical trials and studies to increase 
the size and number of patients treated with the wound 
matrix are needed, as well as RCTs comparing the 
matrix to other treatments.

Table 2. Offloading types for each patient

Patient ID Offloading Max PAR

1 TCC 48

2 TCC 80

3 Offloading surgical boot 100

4 Surgical shoe with peg 85

5 TCC/soft cast 99

6 Diabetic show with insert 100

7 NWB with waffle boot 90

8 Deceased n/a

9 Podus brace 73

10 Surgical shoe with peg 85

11 NWB/wheelchair bound 100

12 Surgical shoe with peg 100

13 Surgical offloading shoe n/a

14 Surgical offloading shoe n/a

15 Surgical shoe with peg 26

16 Orthotic shoe 92

17 Orthotic shoe 100

18 Surgical shoe with peg 100

19 Orthotic shoe with insert 100

ID—identification; Max PAR—maximum percentage area reduction;  
NWB—non-weightbearing; TCC—total contact casting 

Downloaded from magonlinelibrary.com by 071.179.085.037 on October 14, 2024.



7 7 6 J O U R N A L  O F  W O U N D  C A R E   V O L  3 3 ,  N O  1 0 ,  O C T O B E R  2 0 2 4

©
 2

02
4 

M
A

 H
ea

lth
ca

re
 L

td

practice

Conclusion
In conclusion, results of this clinical trial are 
encouraging and indicate the potential for this 
multimodal wound matrix to serve as an important 
therapeutic modality for more expeditious 
management of DFUs, especially when considering 

the benefit to this patient population who is at 
significant risk for lower extremity amputation. 
Patients who have experienced the frustration of 
prolonged wound duration, including previously 
failed advanced therapies, may benefit extensively 
from this unique wound matrix.  JWC

References
1 McDermott KM, Fang M, Boulton AJM et al. Etiology, epidemiology, and 
disparities in the burden of diabetic foot ulcers, diabetes care. Diabetes 
Care 2023; 46(1):209–221. https://doi.org/10.2337/dci22-0043
2 Edmonds M, Manu C, Vas P. The current burden of diabetic foot 
disease. J Clin Orthop Trauma 2021; 17:88–93. https://doi.org/10.1016/j.
jcot.2021.01.017  
3 IWGDF Guidelines. Guidelines on the prevention and management of 
diabetes-related foot disease. 2023. https://iwgdfguidelines.org/
guidelines-2023/ (accessed 7 August 2024)
4 Fragala M. Common mistakes to avoid in wound care documentation. 
Joerns Healthcare Blog. 2024. https://tinyurl.com/54ytb4kd (accessed 14 
August 2024)
5 Schmidt BM, Holmes CM, Najaran K et al. On diabetic foot ulcer 
knowledge gaps, innovation, evaluation, prediction markers, and clinical 
needs. J Diabetes Complications 2022; 36(11):108317. https://doi.
org/10.1016/j.jdiacomp.2022.108317
6 Frykberg RG, Banks J. Challenges in the treatment of chronic wounds; 
Adv Wound Care (New Rochelle) 2015; 4(9):560–582. https://doi.
org/10.1089%2Fwound.2015.0635
7 Fife CE, Eckert KA, Carter MJ. Publicly reported wound healing rates: 
the fantasy and the reality. Adv Wound Care (New Rochelle) 2018; 
7(3):77–94. https://doi.org/10.1089/wound.2017.0743  
8 Centers for Disease Control and Prevention. Preventing diabetes-related 
amputations. 2024. https://tinyurl.com/2p843jsh (accessed 7 August 2024)

9 Wu S, Carter M, Cole W et al. Best practice for wound repair and 
regeneration use of cellular, acellular and matrix-like products (CAMPs). J 
Wound Care 2032; 32(Sup4B):S1–S31. https://doi.org/10.12968/
jowc.2023.32.Sup4b.S1
10 Tettlebach WH, Armstrong DG, Chang TJ et al. Cost-effectiveness of 
dehydrated human amnion/chorion diabetic ulcer treatment. J Wound 
Care 2022; 31(Sup2):S10–S31. https://doi.org/10.12968/jowc.2022.31.
Sup2.S10  
11 Petersen BJ, Bus SA, Rothenburg GM et al. Recurrence rates suggest 
delayed identification of plantar ulceration for patients in diabetic foot 
remission. BMJ Open Diab Res Care 2020; 8(1):e001697. https://doi.
org/10.1136/ bmjdrc-2020-001697 
12 Hwang JM. Time is tissue. Want to save millions in wound care? Start 
early: a QI project to expedite referral of high-risk wound care patients to 
specialized care; BMJ Open Qual 2023; 12:e002206. https://doi.
org/10.1136/bmjoq-2022-002206 
13 Bettle G 3rd, Bell DP, Bakewell SJ. A novel comprehensive therapeutic 
approach to the challenges of chronic wounds: a brief review and clinical 
experience report. Adv Ther 2024; 41(2):492–508. https://doi.org/10.1007/
s12325-023-02742-4  
14 Sheehan P, Jones P, Caselli A et al. Percent change in wound area of 
diabetic foot ulcers over a 4-week period is a robust predictor of complete 
healing in a 12-week prospective trial. Diabetes Care 2003; 26(6):1879–
1882. https://doi.org/10.2337/diacare.26.6.1879  

Fig 3. Case 1: Treatment visit (TV) 1: A 76-year-old male patient presented with a six-week-old diabetic foot ulcer (DFU) (a). TV4: DFU 
closed after three treatments (e). Case 2: TV1: Ulcer post-debridement in a 65-year-old male patient with a nine-week-old ulcer. Ray 
amputation of right foot, second metatarsal (b). TV6: DFU closed after five treatments (f). Case 3: TV1: A 53-year-old male patient with a 
three-month-old ulcer measuring 11.55cm2 post-debridement (c). TV12: percentage area reduction (PAR) of ulcer was 99% (g). Case 4: 
TV1: A 65-year-old male patient with a  36-week-old ulcer measuring 25cm2 (d). PAR of 90% at TV12 (h)

a

e f

b c

g h

d

Downloaded from magonlinelibrary.com by 071.179.085.037 on October 14, 2024.

https://www.magonlinelibrary.com/action/showLinks?pmid=32998870&crossref=10.1136%2Fbmjdrc-2020-001697&citationId=p_15
https://www.magonlinelibrary.com/action/showLinks?pmid=33680841&crossref=10.1016%2Fj.jcot.2021.01.017&citationId=p_5
https://www.magonlinelibrary.com/action/showLinks?pmid=36215794&crossref=10.1016%2Fj.jdiacomp.2022.108317&citationId=p_9
https://www.magonlinelibrary.com/action/showLinks?system=10.12968%2Fjowc.2023.32.Sup4b.S1&citationId=p_13
https://www.magonlinelibrary.com/action/showLinks?pmid=38104037&crossref=10.1007%2Fs12325-023-02742-4&citationId=p_17
https://www.magonlinelibrary.com/action/showLinks?crossref=10.1089%2Fwound.2015.0635&citationId=p_10
https://www.magonlinelibrary.com/action/showLinks?system=10.12968%2Fjowc.2022.31.Sup2.S10&citationId=p_14
https://www.magonlinelibrary.com/action/showLinks?pmid=12766127&crossref=10.2337%2Fdiacare.26.6.1879&citationId=p_18
https://www.magonlinelibrary.com/action/showLinks?pmid=36548709&crossref=10.2337%2Fdci22-0043&citationId=p_4
https://www.magonlinelibrary.com/action/showLinks?pmid=29644145&crossref=10.1089%2Fwound.2017.0743&citationId=p_11


7 7 7J O U R N A L  O F  W O U N D  C A R E   V O L  3 3 ,  N O  1 0 ,  O C T O B E R  2 0 2 4

©
 2

02
4 

M
A

 H
ea

lth
ca

re
 L

td
practice

15 Coerper S, Beckert S, Küper MA et al. Fifty percent area reduction 
after 4 weeks of treatment is a reliable indicator for healing—analysis of a 
single-center cohort of 704 diabetic patients. J Diabetes Complications 
2009; 23(1):49–53. https://doi.org/10.1016/j.jdiacomp.2008.02.001  
16 Zelen CM, Gould L, Serena TE et al. A prospective, randomised, 
controlled, multi‐centre comparative effectiveness study of healing using 
dehydrated human amnion/chorion membrane allograft, bioengineered 
skin substitute or standard of care for treatment of chronic lower extremity 
diabetic ulcers. Int Wound J 2015; 12(6):724–732. https://doi.org/10.1111/
iwj.12395  
17 Lantis J, Lullove E, Liden B et al. Final efficacy and cost analysis of a 
fish skin graft vs standard of care in the management of chronic diabetic 
foot ulcer: a prospective, multicentre, randomized controlled clinical trial. 
Wounds 2023; 35(4):71–79. https://doi.org/10.25270/wnds/22094

Sign up for your free copy
Wound Care Professional is a new, peer-reviewed journal 
from the publisher of Journal of Wound Care and Wound 
Central in partnership with Nancy Morgan Wound Care. 
It shares practical advice on key topics such as wound 
infections and hygiene, guidance on treatment options and 
new products, plus roundups of the latest research fi ndings. 

It is essential reading for any healthcare professional 
involved in the management or healing of wounds, 
providing the information you need to know. Sign up for 
your free copy today. 

A PEER REVIEWED JOURNAL FOR THE WOUND CARE PROFESSIONAL

www.woundcare-professional.com April 2023

RESEARCH ROUND UP

Burns: modified 
metabolism and the 
nuances of nutrition therapy

LEGAL RESOURCES

Role of macronutrients 
and micronutrients in 
wound healing: a 
narrative review

Multilayer silicone foam 
dressings as adjuvant 
therapy to prevent 
pressure injuries

Protein: a key nutrient to 
wound healing

A PEER REVIEWED JOURNAL FOR THE WOUND CARE PROFESSIONAL

www.woundcare-professional.com November 2022

NEW PRODUCTS

Fluorescence imaging to 
target debridement and  
accelerate woundhealing

RESEARCH ROUND UP RESOURCES

Defying hard-to-heal 
wounds with an early  
antibiofilm intervention 
strategy

Rethinking resistance:  
How antibiotics are  
evolving

Multicomponent  
compression in patients 
with CVI

Your free clinical 
resource for wound 
care practice

woundcare-professional.com 0800 137 201 (UK only) | +44 (0)1722 716997 (Overseas)

WCP_BrandSubsAdvert_210x280_(04_23).indd   1WCP_BrandSubsAdvert_210x280_(04_23).indd   1 18/04/2023   10:1518/04/2023   10:15

Reflective questions

	● What is a multimodal approach to wound healing?
	● How does the wound matrix mentioned in the article differ 

from other cellular, acellular and matrix‑like products or 
skin substitutes?

	● How does the wound matrix cited in the article ‘customise’ 
wound healing? 

Downloaded from magonlinelibrary.com by 071.179.085.037 on October 14, 2024.

https://www.magonlinelibrary.com/action/showLinks?pmid=18394932&crossref=10.1016%2Fj.jdiacomp.2008.02.001&citationId=p_20
https://www.magonlinelibrary.com/action/showLinks?pmid=25424146&crossref=10.1111%2Fiwj.12395&citationId=p_21
https://www.magonlinelibrary.com/action/showLinks?pmid=37023475&crossref=10.25270%2Fwnds%2F22094&citationId=p_22

