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Editorial on the Research Topic
Pathogenesis of diabetic foot ulcers

Diabetes mellitus is a complex metabolic disease that affects more than 340 million
individuals worldwide. Around 20%-25% of these patients develop diabetic wounds mainly
localized on the foot during their life (Edmonds et al., 2021). Diabetic foot ulcers (DFUs) are
a common complication of diabetes mellitus due to the triopathy associating ischemia,
peripheral neuropathy and arteriopathy. Morbidity and mortality of DFUs depend on the
studied population and other factors, such as access to healthcare, diabetes management, and
comorbidities. According to the World Health Organization (WHO), the global prevalence
and incidence of DFUs are approximately 6.3% and 19.4%, respectively (Paisey et al., 2019).
In addition, DFUs are the primary cause of non-traumatic lower extremity amputations,
accounting for up to 70% of non-traumatic lower extremity amputations. Although
becaplermin is the only FDA-approved medication for treating DFUs, it is not typically
the first-line therapy due to its low efficacy and increased risk of cancer and mortality
(Ziyadeh et al., 2011). The absence of effective and safe treatment has necessitated the
development of more effective medications or procedures. The development of DFU is a
serious complication for patients living with diabetes mellitus. Their mechanism of the
development remains partially unknown. A better understanding of pathogenic variables can
aid in the development of innovative treatments for poor healing. Therefore, this Research
Topic aims to provide a forum focusing on the pathogenesis of DFUs and the innovative
therapies and drugs for this pathology.

During DFUs, the process of wound healing is hindered by several mechanisms. These
include low growth factor activity, reduced cellular proliferation, elevated inflammatory
marker, poor neovascularization, and imbalance in extracellular matrix (ECM) synthesis and
degradation. The matrix metalloproteinases (MMPs) play a crucial role in all these processes
(Chang and Nguyen, 2021). In the review article, Fu et al. extensively discussed the
significance of MMPs in wound healing and analyzed the differences in MMPs
expression between normal and chronic wounds. The review concluded that the
overexpression of MMPs is a characteristic feature of DFUs, and the elevated levels of
MMPs in DFUs lead to tissue degradation and impaired wound healing. Precise regulation of
MMP levels in DFUs could promote faster and substantial wound healing. Moreover, the
authors also highlighted that MMP-9 is particularly overexpressed in DFUs and could be a
promising target for treating DFUs.
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Infection is a common occurrence in DFUs, and inhibiting
bacterial growth is crucial for promoting the wound healing
(Peng et al, 2021). Nano-silver is a particle processed using
nanotechnology, which grants it strong skin permeability and
excellent antibacterial effect. Epidermal growth factor (EGF) has
gained popularity in wound treatment due to its ability to encourage
epidermal cell proliferation and rebuild blood vessels. In a study
conducted by Zhang et al, it was found that the combination of
nano-silver dressing with EGF for treating DFUs is highly effective
in inhibiting bacterial proliferation, controlling wound infection,
accelerating epidermal growth and granulation tissue formation,
and ultimately promoting wound healing. This innovative approach
provides valuable insights into the management of DFUs.

Stem cells possess the ability to induce differentiation and release
cytokines, which can help to form a capillary network in ischemic
tissues. This process can establish collateral circulation, enhance blood
perfusion, and improve the ischemic condition of affected tissues,
resulting in a therapeutic outcome for patients (Krasilnikova et al.,
2022). Li et al’s research, which utilized scRNA-seq, characterized the
microenvironment of DFUs and identified potential drugs. The
authors discovered that three genes (CD19, ITGAM, and HLA-
DR) were expressed at higher levels in DFUs. Based on the Drug
Gene Network’s findings, cyclosporine, simvastatin, curcumin,
luteolin, apigenin, and chrysin are all promising drugs for treating
DFUs, making them valuable resources for DFU treatment.

Foot wulceration is a preventable ailment and modest
interventions can reduce amputations and death by as much as
70% by implementing risk factor lowering programs. Identifying the
risk factors associated with this ailment can help healthcare
providers develop more effective prevention methods, benefitting
the patients’ quality of life. Wang et al. evaluated the morbidity and
mortality risk factors of DFUs and found that age and albumin levels
were independent predictors of mortality. Additionally, by
investigating the effects of negative pressure wound therapy
(NPWT) combined with platelet-rich plasma-fibrin glue (PRP)
on DFUs, the authors observed that this treatment accelerated
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wound healing and reduced mortality rate, providing valuable
information for the management of this condition.

Our aspiration is that the reader will discover a valuable
reference in this Research Topic, showcasing the current state of
the art in understanding the mechanisms of DFUs, and identifying
potential solutions to enhance wound healing. We firmly believe that
this will offer future strategies for managing DFUs effectively.
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