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ABSTRACT

Aim: To make an integrative review to examine the scientific evidences relating to the identification of
microorganisms commonly isolated in contaminated tissular lesions and the main products used on them.
Method: This is an integrative review originating from the search with the descriptors Leg ulcer, infection,
bacteria and Nursing, in the databases LILACS, IBECS, MEDLINE, Cochrane and SciELO, including articles
published between 2003 and 2013. Results: A total of 14 articles were selected, of which seven were
observational and the other seven were experimental studies. Discussion: Staphylococcus aureus and
Pseudomonas aeruginosa were the most prevalent microorganisms in the evaluated tissular lesions, followed
by Enterobacter, Klebsiella pneumoniae and Acinetobacter. The main products used were silver alginate,
silver sulfadiazine, ultraviolet light and papain, which are effective in reducing the bacterial load of infected
injuries. Conclusion: The early identification of the presence of microorganisms in lesions allows the decision
in terms of the appropriate propaedeutics to be performed.

Descriptors: Leg Ulcer; Infection; Bacteria; Nursing.
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INTRODUCTION

The care in terms of chronic injuries is a
common activity in nursing practice. There-
fore, it is important that professionals have
the appropriate knowledge for the evaluation
and decision making in terms of the most ap-
propriate therapy".

Chronicinjuries are defined as those that
take more than six weeks to heal?, Consid-
ered a serious problem world-wide, they are
responsible for significant morbidity and mor-
tality rates, as well as they cause considerable
economic impact - around 25 billion dollars
per year®?,

One of the many factors that aggravate
the tissue repair process in injuries is the
presence of infection in the lesion®#, This is a
current issue for various reasons, such as the
increased prevalence and severity of clinical
and epidemiological consequences, the grow-
ing threat of prevalent microorganisms, the
importance of the rational use of antibiotics
and the need to improve the diagnosis and
the correct treatment by means of new thera-
peutic options.

In this context, it is important to differ-
entiate colonized, contaminated and infected
wounds. Contamination is defined by the
presence of microorganisms on the epithelial
surface with no tissue invasion, physiological
reaction or metabolic dependence on the
host. In the colonization process, there is a
relation between metabolic dependence and
the host and colony formation, but without
clinical expression or immune response.
Infection, in turn, implies parasitism with
metabolic interaction, inflammatory reaction
and immune response® - circumstances that
can only be measured by means of labora-
tory tests.

The local indicators of an infected lesion
are pain, redness, swelling, heat and puru-
lent exudate, while the additional signs and
symptoms can be healing without evolution,
wound bed discoloration, friable granulation,
foul odor, tunnel into the soft tissues, wound
disruption, bloody exudate and serous exu-
date increased!*. However, the mere absence
of clinical signs of infection in wounds not
necessarily indicates the absence of infec-
tion, since there are lesions that, even with
significant amounts of microorganisms, do
no present signs or symptoms®.

The presence of infection slows the heal-
ing process due to a prolonged inflammatory
phase, reducing the synthesis of collagen,
delaying epithelialization and causing con-
stant injuries to the tissue, because bacteria
compete with fibroblasts and other cells for
the limited amount of oxygen, thus worsening
the healing prognosis‘.

The failure to implement the specific
microbiological laboratory tests for the defi-
nition of bacterial species and their suscepti-
bility to antimicrobial agents end up leading
to the indiscriminate use of antibiotics. As a
result, lesions that are only infected or colo-
nized end up evolving to levels of infection
due to the inappropriate use of antimicrobial
treatments®*.

Because of this, when we identify the
products used in injuries and their biocidal
actions in clinical practice by means of this
review, it will be possible to promote the
rational use of these treatments. It should be
noted that the reduced number of studies
on the identification of the main pathogens
and products used in tissue damage limits
the determination of the most appropriate
treatment strategies.

The questions that guide this study
are: What are the species of microorganisms
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commonly isolated in contaminated tissular
lesions? What are the main products used in
contaminated tissular lesions?

This study aims to analyze the scientific
productions related to the identification of
microorganisms commonly isolated in infect-
ed tissue lesions as well as the main products
used on them.

METHOD

Integrative review conducted from an
electronic bibliographical survey in all data-
bases contained in the Virtual Health Library
(VHL): Latin American and Caribbean Health
Sciences (LILACS), Spanish Bibliographic In-
dex of Health Sciences (IBECS), International
Literature in Health Sciences (MEDLINE), Co-
chrane Library and Scientific Electronic Li-
brary Online (SciELO). The descriptors were
determined from the tools Medical Subject
Headings Section (MeSH), PubMed/MEDLINE,
and Descriptors in Health Sciences (DeCS),
of the VHL Portal: Leg Ulcer; Infection; Nurs-
ing; and Bacteria. We used the AND Boolean
operator.

Inclusion criteria: all types of studies
(experimental, quasi-experimental, obser-
vational and review) that addressed the mi-
croorganisms found in contaminated tissular
lesions or the products used in them. Data
collection was performed in any sector of
the hospital scenario; in Portuguese, English
and Spanish; and published between 2003
and 2013.

Exclusion criteria: reflection articles;
revisions without a clear and reproducible
methodology; studies containing only records
of clinical trials and/or summaries of integra-
tive reviews; studies involving non-human
populations.

The research was held between Sep-
tember 8 and 12, 2014. The works were read
by two reviewers independently, in order to
ascertain whether they would meet the inclu-
sion criteria. In times of disagreement, a third
reviewer was asked to endorse the decision to
include the article in the integrative review.
The Kappa index was 0.95, and it was carried
out based on the degree of concordance ob-
served (0.99) and degree of expected agree-
ment (0.88).

The recommendations Strengthening
the Reporting of Observational Studies in Epi-
demiology Statement (STROBE) were used as a
methodological quality indicator of articles by
means of an observational method”. The eval-
uation of this integrative review was divided
into three categories: A - in case studies fulfill
an equal to or greater value than 80% of the
criteria; B - in the case of fulfillment between
80 and 50% of the criteriaand C-in case there
is a fulfillment that is lower than 50% of the
criteria established by the STROBE".

For randomized clinical trials the analysis
according to the Consolidate Standards of Re-
porting Trials (CONSORT) was used. The same
assessment mentioned above was followed
in three categories: A - in case studies fulfill
an equal to or greater value than 80% of the
criteria; B - in the case of fulfillment between
80 and 50% of the criteria stablished and
C - in case there is a fulfillment that is lower
than 50% of the criteria established by the
CONSORT®.

RESULTS

The flow chart (Figure 1) details the search
steps to select the articles included in the review.
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Figure 1 - Search strategy and selection of ar-
ticles in the databases contained in the Virtual
Health Library (VHL). Niteroi, 2014.

Searchin all the VHL Searchin all the VHL
databases: databases:
Keywords: leg ulcer AND | |Keywords: leg ulcer AND
Bacteria Infection AND Nursing AND Infection

85 articles 29 articles

i
i

Excluded by language:
7 in French,
4 in German, 2 in Russian,
1in Swedish and
1 in Polish

Excluded by language:
3in French and
1in German

25 articles

i

65 articles

i

Excluded by time Excluded by time
frame: 33 frame: 10

15 articles

i

32 articles

Excluded after [ Excluded after

reading titles and reading titles and
abstracts: 21 abstracts: 9

|

‘ Total selected J

Total articles
included: 11

articles: 6
(3 repeated)

Total articles
included: 3

Fourteen studies were included in the
analysis. Figures 2 and 3 were built after the
analytical reading of the selected studies.

The characteristics year, country, study de-
sign, interventions, outcomes, and ratings were
highlighted according to STROBE or CONSORT,
in accordance with the selected type of study.

Itis possible to observe homogeneity in the
number of selected studies regarding the meth-
ods, as 50% (seven studies) were observational
studies and 50% (seven) were experimental
studies.

DISCUSSION

The results of this research were organized
in two categories for discussion: “Main micro-
organisms found in tissular lesions” and “Main
products used in tissular lesions with signs of
infection.”

Category 1: Main microorganisms found in
tissular lesions

A study conducted in Goianiain 2010 was
significantly relevant to the construction of this
category. The research analyzed 60 lesions of
ambulatory patients, among which, 75% were
infected.

These research findings confirm other
studies that highlight anaerobes, gram-negative
bacilli and gram-positive cocci as significant
microorganisms in relation to the colonization,
contamination or infection of tissular lesions,
and the most common ones are the Entero-
bacter, Klebsiella pneumoniae, Pseudomonas,
Acinetobacter and Staphylococcus“??. Among
the isolated Gram-positive bacteria, 65% were
Staphylococcus aureus. However, among gram-
negative bacteria, 23% of the isolated ones
were Pseudomonas aeruginosa. Similar results
were observed in the United Kingdom and the
United States"".

The collection of biological material was
made from the viable granulation tissue using
sterilized alginate swab, according to Levine’s
technique and this occurred after the cleaning
of the lesion, which was made with the use of
a bottle of physiologic serum at 0.9% (125ml)
through the piercing with a 40X12 needle. This
author points out that one should moisten the
tip of the swab with physiological serum at 0.9%
and then press it, turning it by 1Tcm? on its axis
for 5 seconds in the wound area, so that there is
an expression of tissue fluid®.
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Figure 2 - Observational studies on the main microorganisms found in contaminated tissular le-
sions. Niteroi, 2014

Year / . Collection of bio- STRO-
Code Design . . Outcomes
Country logical material BE
Most prevalent microorganisms: S. aureus
and P. aeruginosa.
1 2010/Brazil Transverse Swab d — — A
S. aureus was sensitive to most antibiotics
tested
2012/Den- Swab, biopsy, pad There was no significant difference in bacte-
9 Transverse o . . A
mark paper filter rial isolates in each of the techniques
Corynebacterium was isolated B
10 2008/Brazil Case report swab Y - -
pseudodiphtheriticum
The swab was the technique that has isola- A
" 2009/Uni- Prospective pilot ~ Swab, PVA discs and  ted a greater quantity of microorganisms.
ted States study biopsy Main microorganisms isolated: S. aureus and
P. aeruginosa
Retrospective o A
2008/ o Antibiofilm agents o .
. descriptive study . A significant improvement of the wound
12 United . (Lactoferrin and 8
(medical record . healing rate
States . Xylitol)
analysis)
2007
. . . . . It was observed that there are microorganis-
13 United  Literature Review  Analysis of literature . . . . B
ms that are resistant to silver, isolatd lesions
States
Most frequently encountered organisms: P.
2009 aeruginosa, E. coli and S. aureus.
14 . Cohort swab ug! - I u u' A
India Most microorganisms were resistant to the

antibiotics tested

Figure 3 - Experimental studies on the key products used in contaminated tissular lesions. Niteroi,

2014
Refe-
rence Year/ Study(ies) . CON-
. Interventions Outcomes
num- country design SORT
ber
2012/ Randomized con- . Silver alginate was effective to reduce infection
15 . .. Silver alginate . .
Canada trolled clinical trial scores and area of infected lesions
2007/ L. . . .
. . The use of Demacine in chronic lesions is not
16 Nether- Pilot study Dermacine .
advisable
lands
2005/ Comparative, Favorable clinical influence in lesions at high
17 F randomized and  Silver Alginate risk of infection; few lesions developed clinical A
rance
multicenter study infection
2012/ ) Antimicrobial pho-  Significant reduction in bacterial load imme-
18 Phase Il Trial . . A
USA todynamic therapy diately after treatment
2005/ Intervention
19 Ultraviolet light C Significant reduction of predominant bacteria A
Canada research
2013/ Silver sulfadiazine  Effectiveness against a broad spectrum of
20 Case reports . . B
USA (SSD Urgotul) microorganisms
Silver lipocoloide
21 2012/ Randomized clini- dressinginlesions  Significant decrease in the lesion area with A
France cal trial with signs of infec-  signs of inflammation and high bacterial load

tion
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On the other hand, there are other studies
that also highlight other microorganisms as sig-
nificantly frequent in wounds, such as negative
coagulase Staphylococcus, Escherichia coli, Bac-
teroides spp., Peptostreptococcus, Enterococcus
spp. and Streptococcus pyogenes'>?3.

In addition, the susceptibility of the micro-
organisms found in the lesions to the antimi-
crobial agents was evaluated in this study®. It
is worth noting that the results of antimicrobial
susceptibility testing in terms of the microor-
ganisms found in the lesions indicated strains
of S. aureus which presented sensitivity of 70%
and 80% to oxacillin, tetracycline, lincomycin
and cephalexin as well as strains with sensitiv-
ity above 80% to pefloxacine and vancomycin.
With regard to P. aeruginosa, we identified 100%
susceptibility to gentamicin, in addition to other
positive rates of susceptibility to cefotaxime,
aztreonam, ciprofloxacin and amikacin. How-
ever, there was an 86% resistance to ampicillin
associated with clavulanic acid and 93% to
cephalexin®.

Thus, it is noticed that there are several
microorganisms that affect lesions and this fact
increases the importance of research initiatives
involving reviews on these microorganisms.
Thus, the collection and laboratory culture of
bacterial cells obtained from biological material
that was removed from tissular lesions, when
there is a suspicion of infection, contributes
to the specific and direct care of patients with
infected wounds.

The microbiota of chronic wounds reflected
in large part, the antibiotics that were adminis-
tered to patients before. Thus, the importance
of identifying this specific microorganismin the
lesion to start the appropriate topical and/or
systemic treatment is unquestionable®.

The liberal use of topical and systemic an-
tibiotics can promote the appearance of multi-
drug resistant and potentially lethal bacteria.

Therefore, the prescription of antibiotic treat-
ment should be made, whenever possible, from
the identification of the pathogen of each lesion,
as well as its sensitivity to the chosen treatment.

Thus, the choice of systemic or topical an-
timicrobial should be based on these criteria:
clinical and epidemiological concerning the
possible pathogenesis and cause of the infec-
tion; microbiological, regarding the possible
microbiota involved, especially the methods
of collection of biological material from the le-
sion, tissue or mucosa infected for laboratory
testing; and pharmacological, with respect to
knowledge about the indicated drug™.

Thus, it can be said that the identification of
microorganisms present in the lesion becomes
essential to avoid both multidrug-resistant
strains and major complications for patients.
The main one involves the risk of spread of the
local infection into the bloodstream, which could
cause death by sepsis.

Category 2: The Main products used in tissular
lesions with signs of infection

The infected lesions are characterized by a
significant delay in the healing process, requir-
ing the application of products that interrupt or
end up with bacterial growth??, In addition, it is
noteworthy that many of these bactericidal and/
or bacteriostatic products can be cytotoxic to
healthy human cells, affecting the entire tissue
repair process. It is therefore important to evalu-
ate the effectiveness of the product in relation
to the reduction of bacterial load®, since the
wounds are a major gateway to infections®®,
Thus, based on the clinical signs of infection and
after proof of the presence of bacteria, properly
choosing the topical or systemic therapy to be
applied becomes important.

The technologies used and highlighted in
the studies were silver alginate powder, Derma-
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cine®, Silver Alginate, photodynamic antimicro-
bial therapy, ultraviolet light C, Urgotul SSD® and
silver lipo colloidal dressing.

The study on the dressing in silver alginate
powder, showing signs of critical colonization
in the management of chronic wounds, was
a randomized controlled clinical trial with 34
patients. We have identified a statistically sig-
nificant decrease in the infection of the lesions
when comparing the beginning with the end
of the treatment in the experimental group. Pa-
tients randomized to the Group silver achieved
a reduction of the surface wounds greater than
those who were randomly assigned to use the
foam dressing (control). Thus, it can be said that
silver alginate powder is an effective option for
treating wounds with increased bacterial load"?.

The dermacine formulation is based on a
solution of super-oxidized, purified and neutral
pH water, containing reactive oxygen speciesin
a stable formulation. It is capable of destroying
bacteria, viruses and spores at significant rates
in vitro and promoting the healing of diabetic
foot ulcers and burns. In this pilot study we in-
cluded ten patients with chronic lesions in the
lower limbs, in order to describe the experience
of using dermacine in these lesions and the out-
comes were the elimination of bacteria and the
assessment of the adverse effects. Four patients
did not maintain treatment with dermacine due
to significant reports of pain and there was only
one change in microbiology ulcer. The small
sample evaluated indicates the need for further
studies with a larger number of patients to elu-
cidate the effects of dermacine in the pain and
in the reduction of the microbial load, which, for
instance, is not recommended for the treatment
of chronic lesions"®.

Aiming to evaluate the clinical impact in
terms of the use of an Alginate and silver based
cover in reducing the risk of local infection in
chronic colonized lesions of 48 patients, we con-

ducted a randomized clinical trial with Alginate
and silver (experiment) and calcium alginate
(control). We found that the use of Alginate with
silver at wounds presenting high risk of infec-
tion can have a clinically favorable influence in
terms of the prognosis of the lesions to promote
debridement, control bacterial growth and im-
prove healing rates, thus preventing the need
for systemic antibioticotherapy"”.

The antimicrobial photodynamic therapy
(APT), in turn, has the potential to accelerate
wound healing and prevent clinical infection,
particularly in patients with chronic leg ulcers.
This is an effective alternative for the treatment
of localized microbial infections and it occurs
through the application of a gel in the lesion,
whose formulation is still being tested, so no
details were reported in the study. Then the
wound is occluded with APP 680 Lux light rays
for 1000 seconds through a photosensitizer®.

While any photosensitizing works to kill
gram-positive bacteria, we consider phenothi-
azine as a more suitable option to remove a
broad spectrum of gram-negative microorgan-
isms, which are more difficult to eradicate. The
photoinactivation of various microorganisms
has been demonstrated, including Escherichia
coli, Staphylococcus aureus, methicillin-resistant
Staphylococcus aureus, Pseudomonas aeruginosa
and Candida albicans"®.

The great benefit generated by the pho-
todynamic therapy is the significant reduction
of the bacterial load in the lesions, in addition
to effects on stimulation of growth factors and
immune response. Thus, it is considered a safe
treatment and it was well tolerated by patients
with leg ulcers or diabetic foot lesions, without
reports of pain or other complications. As a
limitating factor, it should be noted that this
is not a strategy for the treatment of systemic
infections and it needs to be associated with
drug therapy"®.
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Ultraviolet light (UVL) occupies the electro-
magnetic spectrum between X-rays and visible
light. The UVL wavelengths are divided into
three bands: UVA (320 nm to 400 nm), UVB (290
nm to 320 nm) and UVC (200 nm to 290 nm).
UVA and UBV bands have minimum bactericidal
properties. They are used mainly for treating
dermatological conditions such as psoriasis and
dermatitis. UVCis also used in wound healing"?.

It has been identified that ultraviolet C
light is capable of killing bacteria in vitro and in
vivo, including antibiotic-resistant bacteria such
as methicillin-resistant Staphylococcus aureus
(MRSA), without adversely affecting the healthy
tissue in the lesion. In this sense, in order to de-
termine whether the UVCis effective on bacteria,
semiquantitative results obtained by swabs that
were collected immediately before and after
treatment by means of UVC were compared,
without other products applied to the lesion?,

We observed a statistically significant re-
duction of bacteria prevalent in lesions of 18
patients included in the study, and there were
significant decreases in MRSA, S. aureus and
other forms of bacteria. Other side effects such
as blisters or burns resulting from exposure to
UVCin 180 seconds period were not observed.

Sulfadiazine is an antibiotic and acts syner-
gistically with silver for increasing the capacity
of elimination of bacteria in the lesions. This is
because silver is an inert metal which does not
react to human tissue in its nonionized form.
When it comes into contact with fluids such
as exudate from a wound, silver ions (Ag+) are
released. It is believed that these ions attach
themselves to the bacterial cell surface proteins,
inhibiting the cell respiration, which determines
the death of these cells and reduces the amount
of microorganisms present in the lesion®,

Urgotul SSD? is a non-adherent antibacte-
rial dressing, composed of a matrix impregnated
with particulate carboxymethylcellulose, petro-

leum jelly and silver sulfadiazine. It is effective
against a broad spectrum of microorganisms,
especially Pseudomonas aeruginosa and Esch-
erichia coli. Studying cases of different types of
wounds, such as venous ulcers and surgically
infected lesions, it was observed that Urgotul
SSDe®is clinically effective in reducing the bacte-
rial load and the promotion of wound healing.
We can also emphasize the reduction of pain and
trauma due to the non-adhesive characteristics
of the product®,

With this, one can see that there are many
microorganisms found in the lesions and there
are many products used in these lesions, espe-
cially those made with silver base in the treat-
ment of wounds with signs of infection. The
study highlights the importance of identifying
the microorganism in a specific manner to guide
an adequate specific treatment aimed, primar-
ily, to promote the health of patients, avoiding
infections.

CONCLUSION

Articles found by the Integrative search
underscore the importance of the clinical evalua-
tion of ulcers, especially with regard to the main
characteristic signs of infected lesions.

The importance of identifying the species
of common microorganisms becomes relevant
to guide the professional facing an injury, that
is, the microorganism that he may suspect for
further laboratory research. Studies point to
Pseudomonas aeruginosa and Staphylococcus au-
reus as the most prevalentin injury. We may also
highlight Enterobacter, Klebsiella pneumoniae
and Acinetobacter as species of microorganisms
commonly found in lesions.

As the main products used on infected skin le-
sions, studies highlighted silver alginate, ultraviolet
light, and silver sulfadiazine as effective products
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on the antimicrobial load. The use of Dermacine
is not indicated for wounds with clinical signs of
infection, as it has produced significant increase
of pain in patients treated therewith.

Many studies have emphasized the identi-
fication of microorganisms in lesions. However,
only three of them related to use of a product
to its action in reducing the presence of certain
micro-organism by means of more specific labo-
ratory tests. Therefore we suggest conducting
researches related to infection and skin lesions
directed to laboratory confirmation of the pres-
ence of bacteria and subsequent reduction of
this microbial load by means of laboratory tests,
not only through clinical signs.

Thus, it can be said that the identification
of microorganisms through accurate laboratory
tests and determination of antimicrobial suscep-
tibility are important to guide an appropriate
treatment, contributing to the rational use of
antimicrobials.
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