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Abstract

Chronic wounds, represented by their three types: venous ulcers, diabetic foot ulcers, and pressure ulcers,
are a source of concern for patients if they are resistant to antibiotics for a period exceeding the third week.
Due to the continuous increase in the world's population, chronic wounds in the legs and feet represent an
increasing burden on the health and economic system, as deep chronic wounds in the feet and legs contain
tiny microscopic organisms that do not respond to treatment, and antibiotics have become of little benefit
and weak in healing, and this weakness in healing unknown Antibiotics are commonly used to treat chronic
wounds. These individuals receive prescriptions for antibiotics (both systemic and topical). A wound is a
tissue injury resulting from a disruption of the skin membrane and typically occurs in three phases in
healthy individuals: inflammation, proliferation, and to alter the structure of ,Wound healing typically
begins with the inflamatory phase and progresses to the remodling phase; however, chronic wounds
continue in the inflammatory phase. This study aims to shed light on why chronic skin wounds do not
respond to antibiotics
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Introduction

There are four levels of the relationship between bacteria and skin ulcers, starting with contamination,
then colonization, acute colonization, and the last level is infection [1] Chronic wounds are a polymicrobial
environment where bacteria possess a biofilm and are able to modify their virulence mechanisms to escape
host immune defenses, allowing pathogens to survive and persist in the wound and delay healing [2]

Wound resistance to treatment and care beyond the fourth week is a concern that affects a large segment
of patients. There are three types of chronic wounds: diabetec foot ulcers(DFU) venous ulcers, and pressure
ulcers(PU) Regular cleaning of the affected tissue is very important because it is the classic treatment to
reduce the biofilm mass of organisms that colonize the wound. There is a synergistic interaction between the
bacterial species colonizing the wound that facilitates the process of biofilm formation [3].

Most bacteria colonizing chronic wounds form biofilms[4] and biofilms are complex accumulations of
microorganisms characterized by the secretion of an extracellular matrix that is incubated and adhesive and
consists of polymeric materials that help in the complex cooperation between cells5 contribute to the
disruption of healing and its persistence for long periods and thus increase the use of antibiotics and the
result is increased bacterial resistance to antibiotics[6,7,8] where Abbas, M and Serena and their colleagues
showed that the poor use of antibiotics increases bacterial resistance[9,10] and that bacteria acquired from
hospitals have broad resistance to antibiotics[11] and biofilms contribute to antibiotic resistance[12].

Biofilm tolerance has risen [13], as bacteria chose resistance through pressure selection [14] and genetic
transfer [15].

Signs of chronic wound infection

Researchers have classified the levels of interaction between ulcers and the causative bacteria into four
levels: contam-ination, colonization, critecal colonization, and infection. There is no evidence that
contamination and colonization prevent wound healing, but the dividing line between colonization and
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infection cannot be defined. “Critical colonization™ is a term that describes a state of delayed healing due to
a microbe [16], Purulent discharge and two or more of the following signs (heat, oedema, pain and redness)
are considered signs of infection in a diabetic ulcer [17].

Venous leg ulcers should be considered infected if any of the following symptoms are present (redness,
warmth, tenderness, heat, and induration). The British Dermatological Society has suggested other signs of
infection such as serous discharge, prolonged healing time, and foul odor [18].

Microbes infecting chronic wounds
The researchers found that Staphylococcus aureus and coagulase(-ve) Staph. aureus were the most abundant
organisms in samples isolated from foot and leg ulcers, with Staphylococcus aureus being found in more than 40% of
infected leg ulcers and more than 85% of non-infected leg ulcers, while Staphylococcus epidermidis was found in
14% of venous ulcer samples [19], 20.6% of diabetic foot ulcers (DFUs), and approximately 33% of ulcers. [20]
Other reported aerobic species include Escherichia coli, Streptococcus species [21], Enterobacter and Klebsiella
species, Enterobacter species [22], and Proteus species. [18,20] This list is not exhaustive, but it illustrates the
diversity of aerobic bacteria found in chronic wounds [24].
Antibiotics used in wound treatment

Howell-Jones et al. showed that the proportion of patients with chronic wounds who received antibiotic
treatment for diabetes (68.3%) and (29.4%) of patients without chronic wounds of the same age and sex but
who took other antibiotics such as flucloxacillin, trimethoprim, co-amoxiclav, metronidazole, cefaclor,
erythromycin, ciprofloxacin and cephalexin [24].

Antibiotic resistance and chronic wounds

The relationship between chronic wounds and resistance to antibiotics has become an important issue of
concern due to the increasing population at risk for delayed wound healing and the widespread prevalence
of antibiotic-resistant microorganisms. Researchers believe that the polymicrobial nature of chronic wounds
provides a favorable environment for genetic exchange. A study found that 40% of Staphylococcus aureus
isolated from foot ulcers were methicillin-resistant (MRSA) [25], Olesky, A. S. and colleagues found that
50% of Staphylococcus aureus isolates isolated from leg ulcer patients were methicillin-resistant [26], while
Davis, in his 2003 study, found that MRSA was 7.7% [27].

MacMahon found that macrolides and metronidazole are associated with clarithromycin and
metronidazole resistance in Helicobacter pylori strains [28]. Biofilms formed by bacteria that cause high
resistance to antibiotics pose a threat to human health in general and especially to patients with acute
wounds. The use of antiseptic-containing disinfectants and proper wound management are beneficial for
wound healing and infection control [29].

Despite the risk of excessive and early use of antibiotics, some experts have recommended early use if a
diabetic foot ulcer is suspected [30].
Synergism between bacterial species

Aggregate-mediated quorum sensing-related auto-amplification plays an important role in chronic
wounds in S. aureus and is an important virulence factor. Synergism between some bacterial species that
colonize chronic wounds increases their virulence and is often found between Gram-positive bacteria such
as S. aureus and P. aeruginosa by specific peptidoglycan fragments and acetylglucosamine [31].

Conclusion

It is clear from studies that antibiotics play a major role in treating chronic wounds and that the use of
antibiotics is fraught with risks because the use of antibiotics at the individual level and for a long period is
accompanied by difficulty in treating other accompanying diseases, Improving the care of chronic wounds is
very important and studying and understanding the synergistic interactions between the colonizing
microorganisms is one of the things that facilitates the process of improving wound management.
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