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Introduction: Chronic wounds became a major public health problem leading to very high
economic costs. They have a devastating impact upon patients, caregivers and the society in
general, being a major source of patient morbidity. Even though all the advances, the role of
antimicrobial agents is not clear.
Methods: We searched Medline/PubMed, Web of Science and Cochrane Database of
Systemic Reviews, using the terms chronic wounds, patient morbidity, topic treatments,
systemic treatments and education. Our focused was on the articles published since 2000.
Results: The rationale use of anti-infectious agents is crucial particularly in a context of a
global emergence of microbial resistance. In this situation higher interest has been created
in the use of topical therapies to manage wound infection. Concerning the utilization of
systemic antibiotics, they are used as last resort when topical treatments are unsuccessful to
the healing process. Data from the literature recognized scarcities in the wound care
knowledge in several healthcare professionals.
Conclusion: Clinical assessment of patient wound is crucial to select the best wound
treatment. In this context educational strategies are urgent to meet the needs of different
professional groups and levels of expertise to maximize effectiveness.
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Introduction

T

he terms acute and chronic wounds are frequently used in
clinical practice however wound classification has received
little attention. Acute wounds follow a healing process in an
“orderly and timely reparative process”. Chronic wounds are
defined as wounds that unsuccessful advance through a methodical
and well-timed reparative process to produce anatomic and
functional integrity over a period of 3 months (1). The process of
wound healing must be checked with regularity and preferably by
the same caregiver. This situation leads to very highly economic

costs being a major source of patient morbidity (2). The reduction
of infection associated with wounds could result in significant
overall health care cost savings. Every year, wound infections
result in thousands of dollars in medical and hospital charges.
Chronic wounds are linked with some features associated with
conditions frequent in older people, such as continuous skin
pressure, diabetes mellitus and arterial and venous insufficiency (3)
(Figures 1 & 2).

Figure 1. Main chronic wounds and multidisciplinary approach
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Figure 2. Chronic wounds and wound healing

It is important to highlight that the treatment of chronic wounds
includes many methodologies. In this approach topical and
systemic treatments were considered and educational strategies
were explored.
Methods
We searched Medline/PubMed, Web of Science and Cochrane
Database of Systemic Reviews, using mainly the terms chronic
wounds, patient morbidity, topic treatments, systemic treatments
and education.
Results
Despite all the advances, the role of antimicrobial agents is not
clear. This fact is related to the doubt around the issue of whether
bacterial presence is an important factor in wound healing. Some
investigations show a positive association between the bioburden,
with higher bacterial counts, being associated with delayed
wound healing (4, 5). However, others do not show such
association.
Topical agents
As antibiotic resistance has become a major public health
problem higher interest has been created in the use of topical
therapies to manage wound infection. Concerning wound care
dressings, they have evolved over time. In the last decade
increase the interest in silver clinical application due to their
antimicrobial and anti-inflammatory properties. A study
performed by Kalan and collaborators, reveal that dressings with
oxidized silver help the stalled wounds to change to a normal
healing course. This study also hypotheses’ that the use of topical
antimicrobial dressing targets the wound microbiome and
reduces bioburden (6).
Concerning iodine, reduces bacterial bioburden in the wound
bed, however can be cytotoxic. Nevertheless, an in vitro study
using cadexomer iodine showed no toxicity for human cells at
concentrations of 0.45% (7). This compound was been reported
to exhibited higher efficacy comparatively to other wound
dressings against bacterial wound biofilms (8).
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Activated carbon is also incorporated in several available
dressings mainly for malodorous wounds (9). Relatively to
metronidazole concentrated gel, can be used as a topical agent for
wound management (10). Relatively to honey since ancient times
has been used in wound care (11), evidence from experimental
works and some trials has proposed that honey may accelerate
wound healing. Honey is a viscous, supersaturated sugar solution
derived from nectar gathered and modified by the honeybee, Apis
mellifera. It contains around 30% glucose, 40% fructose, 5%
sucrose and 20% water among many other constituents, such as
amino acids, vitamins, minerals and enzymes. A reduction in the
overall risk of adverse events with honey relative to silver
sulfadiazine was also reported (12).
Mechanisms of action
Silver, charged nanoparticles could adhere to the cell wall
affecting key proteins and enzymes leading to an increase in cell
permeability causing its damage (13, 14). On the other hand,
silver products lead to reactive oxygen species (ROS) production
(15). Relatively to iodide, its action is not completely understood
(16), however can disrupts bacterial cell wall, disturb proteins,
enzymes and nucleotides leading to cell death (17, 18).
Metronidazole can lead to ROS production inducing DNA
damage inhibiting their replication (19, 20).
Systemic agents
Concerning the utilization of systemic antibiotics, they are used
as last resort when topical treatments are unsuccessful to the
healing process (21). The wound type could influence the
prescription mainly when the consequences of infection are
potentially serious (22). Systemic agents include four main
groups: penicillins, cephalosporins, aminoglycosides and
quinolones, nevertheless, there are numerous other antimicrobials
agents in routine practice such as clindamycin, metronidazole
and trimethoprim. The main problem with the use of systemic
agents is that antimicrobials must have not only intrinsic activity
against pathogens, but also the ability to distribute to infected
tissues. Poor tissue penetration, leading to inadequate drug
concentrations and treatment failure, may be caused by vascular
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insufficiency with disruption of normal blood and lymphatic flow
to devitalized tissue (23, 24).
Mechanisms of action
The mechanism of action of Penicillin involves the interference
with the development of bacterial cell walls and crosslinkages.
The work developed by Bild and co-workers, revealed activity
of ampicillin and amoxicillin against certain Gram-positive and
Gram-negative organisms; however, there are inactivated by
penicillinases produced by S. aureus and E. coli (25).
Concerning cephalosporin’s the mechanism is analogous to
penicillin’s and present a wide range of activity against both
Gram-negative and Gram-positive organisms (25). Regarding
aminoglycosides, are active against the more resilient Gramnegative organisms and act by interfering with the protein
synthesis. Despite their wide range of activity, aminoglycosides
can be nephrotoxic and ototoxic, consequently serum levels
should be monitored (25). In respect to quinolones, they are
active against Gram-positive and Gram-negative organisms and
act preventing the formation of DNA within the cell nucleus.
Concerning ciprofloxacin, it is approved for skin and soft-tissue
infections; however, a high incidence of staphylococcal
resistance may occur. According this element is recommended
that its use is avoided in methicillin resistant S. aureus (25).
Regarding clindamycin, is active against Gram-positive cocci
including penicillin-resistant staphylococci and many anaerobes
organisms. Metronidazole, could be used against anaerobic
organisms (25) and sometimes used in combination with other
agents, such as ampicillin (26).
Educational strategies and chronic wounds
The main causes of chronic wounds are related with advanced
age, overweight problems and comorbidities associated (1).
By tradition wound care has been principally responsibility of
the nurse. It is estimated that community-based nurses spend
25–50% of their time treating wounds (27). However, a work
by Caroline McIntosh drew attention to the fact that 70% of
the nurses certify that during their basic nurse training they
did not receive satisfactory education on chronic wounds (28).
Furthermore, data from the literature recognized scarcities in
the wound care knowledge in several healthcare professionals
(29). Educational strategies need to be specifically targeted
to meet the needs of different professional groups and levels
of expertise to maximize effectiveness. It is of extreme
importance the formation of clinical leaders, which possess
the adequate skills, knowledge and attitudes in order to spread
and implement evidence based wound care locally. Actually,
educators work in partnership with physicians, industry and
wound organizations to offer further effective educational
initiatives an opportunity to network (30). A study conducted
by Guyatt and co-workers revealed that the best path to deal
with chronic wounds is the acquisition of specific skills
during educational initiatives that concentrate on information
retrieval, research design and systematic reviewing (31). A
study by Frank and colleagues, underlines the need of
changes in medical students’ curricula to intensify wound
education and awareness in order to enhanced
communication, permanence of care, reduced hospital stays
and costs (32). Teledermatology is one appreciated instrument
for bedridden patients living in rural and urban areas when
there is lack of easy access to specialty care providers.
Wound consultations ought to be a practice for all bedridden
patients who have a wound, since they have a huge potential
to prevent the worsening of ulcers (33).
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Conclusion
Concluding, to decide the best treatment for optimal wound care
is crucial to assess globally the patient and the wound.
Furthermore, operational care for chronic wounds requires a
multimodal approach, supplementary partnerships are needed. It
is essential transdisciplinary collaboration between clinicians and
scientists in order to facilitate improvement models that strictly
mimic human wound closure.
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