Review Article

Overview on the causes and Updated Management of Impetigo

Impetigo is the most common bacterial skin infection in children two to five years of age.
There are two principal types: nonbullous (70% of cases) and bullous (30% of cases).
Nonbullous impetigo, or impetigo contagiosa, is caused by Staphylococcus
aureus or Streptococcus pyogenes, and is characterized by honey-colored crusts on the
face and extremities. Impetigo primarily affects the skin or secondarily infects insect
bites, eczema, or herpetic lesions. Bullous impetigo, which is caused exclusively by S.
aureus, results in large, flaccid bullae and is more likely to affect intertriginous areas.
Both types usually resolve within two to three weeks without scarring, and complications
are rare, with the most serious being poststreptococcal glomerulonephritis. Treatment
includes topical antibiotics such as mupirocin, retapamulin, and fusidic acid. Oral
antibiotic therapy can be used for impetigo with large bullae or when topical therapy is
impractical. ~ Amoxicillin/clavulanate,  dicloxacillin,  cephalexin,  clindamycin,
doxycycline, minocycline, trimethoprim/sulfamethoxazole, and macrolides are options,

but penicillin is not.
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Introduction:

Impetigo is a common infection of the superficial layers of the epidermis that is highly
contagious and most commonly caused by gram-positive bacteria. Normal skin is
colonized by large numbers of bacteria that live as commensals in its surface or in hair
follicles. (1) Sometimes, the overgrowth of these bacteria causes skin diseases, and in
other occasions, bacteria that are normally found on the skin can colonize it and cause
diseases. Skin microflora consists mainly of aerobic diphtheroids (Corynebacterium
spp.), anaerobic diphtheroids (Propionibacterium acnes) and coagulase negative



staphylococci (Staphylococcus epidermidis). Recent genetic studies have shown a large
quantity of Pseudomonas spp. and Janthinobacterium spp. in diseasefree skin. (2) These
bacteria form biofilms on the cutaneous surface. Biofilms are complex and sessile
aggregates comprising one or more bacterial species associated with an extracellular
polymeric substance. Bacteria in biofilms are 50 to 500 times more resistant to antibiotics
than bacteria in plankton (organisms that have little or no ability to move). Besides
inducing antibiotic tolerance, biofilms can increase bacterial virulence. Newborns are

usually aseptic and colonization starts in the first two weeks of life. (3)

The act of handwashing, with antiseptic soap or even regular soap, especially amongst
children caretakers, severely decreased their chance of acquiring infections such as
pneumonia, diarrhea and impetigo. In a controlled study, the authors observed a 34%
lower incidence of impetigo in the group that underwent an orientation program on the

act of handwashing. (4)

Bullous impetigo is caused almost exclusively by S aureus. Sometimes a deep ulcerated

infection may occur known as ecthyma, which is a complication of bullous impetigo.

Study objectives:

This review aimed to determine the causes and Updated Management of Impetigo.
Materials and Methods:

Study Design: Review article.

Study duration: Data collected during the period from 1— 29 September, 2021.

Data collection: PubMed and EBSCO Information Services was chosen as the search
databases for the publications used within the study, as they are high-quality sources.
PubMed being one of the largest digital libraries on the internet developed by the
National Center for Biotechnology Information (NCBI) which is a part of the United
States National Library of Medicine. Topics concerning the causes and Updated
Management of Impetigo, published in English around the world. The keyword search
headings included “Impetigo, causes, Updated Management of impetigo”, and a
combination of these was used. References list of each included study will be searched



for further supportive data. Double revision of each member’s outcomes was applied to
ensure the validity. During articles selection, studies was doubled-reviewed, and their
results to assure that we enroll the studies related to the objective of our study, and to
avoid or minimize errors in the results. No software was utilized to analyze the data.

Epidemiology

There are two main types of impetigo, known as non-bullous and bullous impetigo.
Nonbullous impetigo is most commonly caused by S aureus which is responsible for 80%
of cases. Group A beta-hemolytic Strep [[BBBIBB) accounts for 10% of cases and the
causative agent is a combination of S. (5) aureusand [EIMBEE 10% of the time.
Methicillin-resistant S aureus [[MlBSBJ has become more prevalent, especially in
hospitalized patients. Today, community-acquired [NIRESE is rapidly increasing. The
condition is more common in populations living in close quarters, daycare centers and

prisons. (6)

Etiology:

Impetigo is primarily caused by Staphylococcus aureus, and sometimes by Streptococcus
pyogenes. Both bullous and nonbullous are primarily caused by S. aureus, with
Streptococcus also commonly being involved in the nonbullous form. When considering
all age ranges, the incidence is the same in males and females. In adults, men are more
commonly affected. It is most prevalent in children aged 2-5 years old but can occur at
any age. The peak incidence is during summer and fall. Bullous impetigo is more
common in infants. Children younger than two account for 90% of cases of bullous
impetigo.(7) Host factors, such as integrity of the skin barrier with its acidic pH, presence
of sebaceous secretion (fatty acids, particularly oleic acid), lysozyme and production of
defensins and adequate nutritional status, play an important role in resistance to infection.
The presence of maceration, humidity, previous skin lesions, obesity, corticosteroid or
chemotherapy treatments, dysglobulinemias, leukocyte disorders such as leukemia and

chronic granulomatous disease, diabetes, malnutrition, other congenital or acquired



immunodeficiencies, such as [BlBS, are predisposing factors. Most bacteria grow best in a

neutral pH and a temperature of 37°C. (8)

Clinical presentation:

There are two presentations of impetigo: nonbullous (also known as impetigo contagiosa)

and bullous.

Nonbullous impetigo: is the most common presentation, it can be further classified as
primary or the more prevalent secondary (common) form. Primary impetigo is a direct
bacterial invasion of intact healthy skin. Secondary (common) impetigo is a bacterial
infection of disrupted skin caused by trauma, eczema, insect bites, scabies, or herpetic
outbreaks and other diseases. (9) Diabetes or other underlying systemic conditions also
increase susceptibility. Impetigo starts as maculopapular lesions that transition into thin-
walled vesicles that rapidly rupture, leaving superficial, sometimes pruritic or painful
erosions covered by the classic honey-colored crusts. The course of infection can last two
to three weeks if untreated. (10) Once the crust dries, the remaining area heals without
scarring. The exposed skin of the face (e.g., nares, perioral region) and the extremities are
the most commonly affected sites. Regional lymphadenitis may occur, but systemic
symptoms are unlikely. Nonbullous impetigo is usually caused by S. aureus, butS.

pyogenes can also be involved, especially in warmer, more humid climates.

Bullous impetigo: is caused only by S. aureus-and is characterized by large, fragile,
flaccid bullae that can rupture and ooze yellow fluid. It usually resolves within two to
three weeks without scarring. The pathognomonic collarette of scales on its periphery
develops after the bullae rupture, leaving a thin, brown crust on the remaining erosions.
These larger bullae form because of exfoliative toxins produced by S. aureus strains that
cause loss of cell adhesion in the superficial epidermis. Bullous impetigo is typically
found on the trunk, axilla, and extremities, and in intertriginous (diaper) areas. It is the
most common cause of ulcerative rash on the buttocks of infants. Systemic symptoms are

uncommon but can include fever, diarrhea, and weakness. (11)
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The diagnosis of nonbullous and bullous impetigo is nearly always clinical. Differential
diagnosis includes many other blistering and rash disorders. Skin swabs cannot
differentiate between bacterial infection and colonization. (16) In patients in whom first-
line therapy fails, culture of the pus or bullous fluid, not the intact skin, may be helpful
for pathogen identification and antimicrobial susceptibilities. Although serologic testing
for streptococcal antibodies is helpful in the diagnosis of acute poststreptococcal

glomerulonephritis, it does not aid in the diagnosis of impetigo. (17)



Non-bullous
impetigo

Bullous
impetigo

There are two types of impetigo include nonbullous (left) and bullous impetigo

Management:

In patients with impetigo, lesions should be kept clean, washed with soap and warm
water and secretions and crusts should be removed. (18) Topical antibiotics are the
treatment of choice for most cases of impetigo. There is strong evidence on the
superiority, or at least the equivalence, of topical antibiotics compared to oral antibiotics
in the treatment of localized impetigo. (19)In addition, oral antibiotics have more side
effects than topical antibiotics. For localized, uncomplicated, non-bullous impetigo,
topical therapy alone is the treatment of choice. The crust should be removed with soap
and water before the application of topical antibiotic therapy. Mupirocin and fusidic acid
are the first choice options. (20) Fusidic acid is highly effective against S. aureus, with
good penetration into cutaneous surface and high concentration at the site of infection. It
is also effective against Streptococcus and Propionibacterium acnes. Gram-negative
bacilli are resistant to fusidic acid. (21) Resistance, in vitro and in vivo, to fusidic acid



has been verified but at low levels. As it belongs to the fusidanes group, it has a very
different chemical structure from that of other classes of antibiotics, such as betalactams,
aminoglycosides and macrolides, thereby reducing the possibility of cross-resistance. The
incidence of allergic reactions is low and cross-allergy has not been seen. This antibiotic
is not marketed in the United States. (22) Unlike in Europe, in Brazil it can only be found

as 2% cream, being thus unavailable for oral use. (23)

Figure 1.
Honey-colored crust of nonbullous impetigo.

Mupirocin  (pseudomonic acid A) is the major metabolite of Pseudomonas
fluorescens fermentation. (24) Its chemical structure is not related to antibacterial agents
and due to its unique mechanism of action there is no cross-resistance with other
antibiotics. Mupirocin acts by inhibiting bacterial protein synthesis, by binding with
isoleucyl-tRNA synthetase enzyme, thus preventing the incorporation of isoleucine into
protein chains. It is highly effective against Staphylococcus aureus, Streptococcus

pyogenes and all other species of streptococci except those of group D. (25)

It is less effective against Gram-negative bacteria, but exhibits in vitro activity
against Haemophilus influenzae, Neisseria gonorrhoeae, Pasteurella multocida,
Bordetella pertussis, and Moraxella catarrhalis. It is not active against bacteria of the

normal cutaneous flora and therefore does not alter the skin's natural defense. Mupirocin's



bactericidal activity is increased by the acidic pH on the skin. It can eradicate S.
aureus on the skin. (26) Bacterial resistance rate is low, around 0.3% for S. aureus strains.
MRSA resistance to mupirocin has already been described.Adverse reactions are reported
in 3% of patients, with itching and irritation at the application site being the most
common ones. Photoreactions are unlikely, because the range of ultraviolet light that is
absorbed by the product does not penetrate the ozone layer. (27)Systemic absorption is
minimal and the little that is absorbed is rapidly converted to inactive metabolite, hence
the reason why there are not oral or parenteral formulations available. The use in
extensive area or in patients with burns aren't recommended, because of the risk of
nephrotoxicity and absorption of the drug's vehicle, polyethylene glycol, especially in
patients with renal insufficiency. In the United States there is already a formulation of
mupirocin ointment without polyethylene glycol. It is considered safe and effective in
patients over two-months old. It is listed in category B for use in pregnant and lactating

women. The product is found in Brazil as 2% cream. (28)

Systemic antimicrobial agents are indicated when there is involvement of deeper
structures (subcutaneous tissue, muscle fascia), fever, lymphadenopathy, pharyngitis,
infections near the oral cavity, infections on the scalp and / or numerous lesions more
than five. (29) The spectrum of the selected antibiotic must cover staphylococci and
streptococci, both for bullous impetigo as well as for crusted impetigo. Thus, benzathine
penicillin or those sensitive to penicillinases are not indicated in the treatment of
impetigo. (30) Penicillins that are resistant to penicillinase (oxacillin, cloxacillin,
dicloxacillin) can be used, but the difficulty lies in the absence of a specific formulation
for oral use in Brazil. The first-generation cephalosporins, such as cephalexin and
cefadroxil, may be used, since no differences between them was found in a meta-analysis.
Erythromycin, being less expensive, can become the antibiotic of choice for the most
impoverished populations. One should take into account the possibility of resistance to S.
aureus, which occurs in varying rates, depending on the population studied. (31) Other
macrolides such as clarithromycin, roxithromycin and azithromycin have the advantage
of presenting fewer side effects in the gastrointestinal tract, as well as a more comfortable
posology, although with a higher cost. Staphylococcal strains that are resistant to

erythromycin will also be resistant to clarithromycin, roxithromycin and azithromycin.



(32) The amoxicillin associated with clavulanic acid is the combination of one penicillin
with a beta-lactamase inhibiting agent (clavulanic acid), thus enabling adequate coverage

for streptococci and staphylococci. (33)

Clindamycin, sulfamethoxazole / trimethoprim, minocycline, tetracycline and

fluoroquinolones are the antibiotics of choice for MRSA. (34)

Prognosis:

Without treatment, the infection heals in 14-21 days. About 20% of cases resolve
spontaneously. Scarring is rare but some patients may develop pigmentation changes.
Some patients may develop ecthyma. With treatment, cure occurs within 10 days.
Neonates may develop meningitis. A rare complication is acute post streptococcal

glomerulonephritis, whic occurs 2-3 weeks after the skin infection. (35)

Complications:

While most patients do improve with therapy, a few patients may develop renal failure.
This is more likely if the infection is due to streptococcus. The renal dysfunction appears
7-14 days after the infection. The transient hematuria and proteinuria may last a few
weeks or months. Other complications include septic arthritis, scarlet fever, sepsis, and

staphylococcal scalded skin syndrome. (36)

Conclusion:

Impetigo is the most common bacterial skin infection in children. It is treated by topical
antibiotics such as mupirocin, retapamulin, and fusidic acid. Oral antibiotic therapy can
be used for impetigo with large blisters or when topical therapy is not practical.
Amoxicillin / clavulanate, dicloxacillin, cephalexin, clindamycin, doxycycline,
minocycline, trimethoprim / sulfametoxazole, and macrolides are optional, but penicillin

is not.
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