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Review Article

Antibiotics used for erysipelas and cellulitis

Abstract

Olivia Awwalin Sunarto, Hasnikmah Mappamasing

Dermatology and Venereology Department, Faculty of Medicine, Airlangga University, RSUD Dr.
Soetomo Surabaya, Indonesia.

Erysipelas and cellulitis are common and often require hospitalization for observation of their
progression. The main therapy is antibiotics. The objective of the study is to review antibiotics used
for cellulitis and erysipelas. Bacteria which cause erysipelas and cellulitis are usually gram-positive
bacteria, commonly beta hemolytic streptococcus bacteria such as Streptococcus pyogenes or
hemolyticus and Staphylococcus aureus. The main therapy is antibiotics and symptomatic therapy.
These are several classes of antibiotics used for erysipelas and cellulitis, such as beta lactamase
derivate, macrolides and fluoroquinolones. However, current systemic reviews do not report any
particular class of antibiotics as superior to others. Local guidelines based on localresistance
patterns should be followed if available. Therapy for erysipelas and cellulitis are antibiotics and
symptomatic therapy. Various classes of antibiotics can be used, but therapy should be adjusted

based on the local resistance pattern of a particular center.
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Introduction

Acute conditions like cellulitis and erysipelas
are caused by bacterial infections of the skin and
soft tissues." Cellulitis is an infection that
frequently affects the deep dermis and
subcutaneous tissue. It manifests as redness
(rubor), swelling (tumor), heat (calor), and pain
(dolor), which are all common signs of
inflammation.  Meanwhile, the superficial
lymphatic vessels and surrounding tissue are
primarily impacted by the cellulitis variety
known as erysipelas. Cellulitis is characterized
by plaques with unclear boundaries, in contrast
to erysipelas which is characterized by the
presence of edematous plaques with clear
boundaries and a bright red color.?
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Epidemiological studies on this disease are still
few and have only been conducted in large
hospitals, although it can actually be managed in
primary health care facilities.® Erysipelas occurs
in 10-100 cases per year, but cellulitis occurs in
24.6 incidences for every 1.000 patients per
year.!

Cases of erysipelas and cellulitis are among the
diseases that have indications for short inpatient
observation and consume quite significant health
funds. This is because improper diagnosis and
administration of therapy results in unnecessary
antibiotics being administered.® This review
discusses appropriate antibiotic therapy to be
given to patients with erysipelas and cellulitis.

Erisipelas and cellulitis

Superficial (dermal) involvement of erysipelas, a
bacterial infection of the dermis and superficial
subcutaneous tissue, results in a well defined
lesion. Acute, subacute, or chronic connective
tissue inflammation is referred to as cellulitis.
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Cellulitis can spread superficially and deeper.
The bacteria that cause cellulitis and erysipelas
are the same.® The bacteria that cause cellulitis
are usually predominantly  gram-positive
bacteria, most commonly beta hemolytic
streptococcus bacteria such as Streptococcus
pyogenes/hemolyticus and  Staphylococcus
aureus.” Cellulitis is classified into two, namely
purulent and non-purulent. Purulent cellulitis is
characterized by pustules, abscesses or purulent
drainage.?

Physical barriers and active defense mechanism
can prevent skin commensals invasion to the
skin, hence preventing the infection. Blood
vessels which are still intact can keep them good
in integrity and function Immunity, blood
vessels, or integrity of the skin can be regarded
as risk factors for cellulitis. Patients with
cellulitis who are hospitalized frequently exhibit
this combination of risk factors. A history of
cellulitis is the major risk factor for the
condition.™

The elderly population suffers from comorbid
conditions including diabetes or congestive heart
failure, immune senescence, poor circulation,
and skin atrophy. Malnutrition results in slower
wound healing, less elastic and healthy skin, and
decrease of immune system. Incidence,
complications, and hospitalization rates are
increased  in  diabetes  patients.’  These
complications are bacteremia, osteomyelitis, and
endocarditis. The majority of cellulitis in
diabetes patients are caused by skin defects due
to diabetic foot. In patients who have obesity
morbidity, their skin are more easily damaged
and heals more slowly.™

Minor trauma and skin injury can be port the
entry of Haemolyticus Streptococcus, but many
patients have unclear primary lesion. Insect bite
and sting lesions are often be port the entry of
infection. ™2

Recurrent erysipelas affects patients with
obesity, insulin-dependent diabetes mellitus,
history of malignant disease, tonsillectomy,
peripheral arterial occlusive disease, chronic
edema/ lymphedema, fungal infections of the
leg, and chronic ulcers. Patients with recurrent
erysipelas often have ipsilateral dermatitis.™

Inflammatory  destruction  of  lymphatic,
accompanied by lymphedema, is a primary
pathogenesis of recurrent erysipelas. The
lymphatic system has a role in host defense
against skin and soft tissue infections.
Lymphatic damage cause lymphedema,
immunity disorders, impaired of phagocytosis
function by polymorphonuclear leukocytes and
easy to get infections.™

Antibiotics for erysipelas and cellulitis

Several groups of antibiotics are used to treat
cellulitis and erysipelas. The chromosomal and
plasmid beta-lactamases produced by
Staphylococcus aureus and enterobacteriaceae
are both effectively inhibited by beta-
lactamases. Three derivatives are used in clinical
settings: clavulanic acid, sulbactam, and
tazobactam. Amoxicillin and ticarcillin (when
combined with clavulanic acid), ampicillin
(when combined with sulbactam), piperacillin
and cefoperazone (when combined with
tazobactam), and other  gram-positive
streptococci, including Staphylococcus (but not
strains of methicillin-resistant Staphylococcus
aureus), regain some of their antibacterial
activity when combined with beta-lactamase.
Ticacillin and piperacillin have a combination to
against Pseudomonas aeruginosa.'>*°

Tazobactam binds to chromosomally encoded
enzymes produced by klebsiella and bacteroides
species, clavulanic acid and sulbactam
principally bind to plasmid-encoded beta-
lactamases. The pharmacokinetics of clavulanic
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acid and sulbactam in humans are comparable to
those of amoxicillin and ampicillin.>*®

Cephalosporins are categorized into four
generations based on their beta-lactamase
stability and in vitro activity. They are
antibiotics with a broad spectrum. While the
third and fourth generations are more effective
against gram-negative nosocomials including
enterobacteriaceae and pseudomonas
aeruginosa. The first and second generations are
more effective against gram-positive cocci. In
comparison to third generation agents, fourth
generation drugs cover a wider range of gram-
positive species.!**

The most effective drugs against staphylococci
are  cephalothin, cephradine,  cefazolin,
ceforanide, and cefamandole. Bacteroides
fragilis can be successfully treated with cefoxitin
and cefotetan, however resistance has becoming
more common. Ceftazidime is the most effective
drug to against Pseudomonas aeruginosa, but it
has less effectiveness to against Streptococcus
and Staphylococcus. No agents from the first,
second, third, or fourth generations are effective
to against MRS. Patients with generalized skin
and soft tissue infections can not be given
combination of beta lactam/beta lactamase
inhibitors and cephalosporins due to they are a
broad spectrum antibiotics. These antibiotics
combination can disrupt the normal flora.
Cephalosporins are effective against resistant
bacteria, particularly gram-negative species that
naturally produce the extended-spectrum beta-
lactamase (ESBL) enzyme. Cephalosporins can
not protect MRSA.*>*®

Group of macrolides include erythromycin,
roxithromycin, azithromycin, and clarithromycin
and lincosamides such as lincomycin and
clindamycin  have similar  characteristics.
Erythromycin comes in second place after
clarithromycin in terms of in vitro activity

against group A Streptococcus and methicillin-
susceptible Staphylococci (MSSA) strains, while
azithromycin is less effective than erythromycin.
Streptococcus pyogenes erythromycin resistance
is a problem that is getting worse the macrolide-
resistant MRSA strains. 20-85% of MRSA
strains, including 50% of erythromycin-resistant
bacteria, have been reported to be clindamycin
or lincomycin resistant.  Stronger than
lincomycin but comparable to erythromycin,
clindamycin has anti-Streptococcus action.*>*°

Fluoroguinolones group includes norfloxacin,
ciprofloxacin, ofloxacin, moxifloxacin,
levofloxacin, and prulifloxacin. This group is
widely tolerated and engages in a variety of
activities. The majority of these medications can
be administered parentally and orally. They have
comparable bioavailability pathways.
Fluoroquinolones, with the exception of
moxifloxacin, are ineffective against
Streptococcus, anaerobes, and MSSA despite
their broad spectrum of activity.'>®

The use of combination antibiotics was not
supported by clinical trial data, according to a
systematic analysis of the selection of antibiotics
for erysipelas and cellulitis, which found no
superiority of one antibiotic over another. There
was insufficient evidence to support the use of
intravenous antibiotics compared to oral
antibiotics for treatments more than five days."’

United States (US) and United Kingdom (UK)
national  guideline  recommend  several
antibiotics which we present in Table 1.
Amoxicillin or flucloxacillin can be used for
typical cellulitis caused by Streptococcus
pyogenes. In typical pus-forming cellulitis
caused by Staphylococcus aureus, flucloxacillin
can be used. Doxycycline, minocycline,
clindamycin, or vancomycin can be used in
cases of cellulitis with MRSA bacteria.
Macrolides such as erythromycin,
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Tabel 1 Therapy recommendations based on organism.[18]

Clinical Presentation ~ Organism Antibiotics

Typical cellulitis Streptococcus pyogenes Amoxicillin or flucloxacillin

Typical cellulitis-pus

: Flucloxacillin
forming

Staphylococcus aureus

Typical cellulitis-pus
forming according to
The Infectious

Community acquired meticillin
Resistant staphylococus aureus
(CA-MRSA), Hospital Acquired  Doxycycline or minocycline or clindamycin or

Diseases Society of Meticillin Resistant
America National Staphylococus aureus (HA-
Guideline MRSA)

vancomycin

Penicillin allergy -

Erythromycin or clarithromycin or clindamycin

Cat or dog bite Pasteurella multocida

Co-amoxiclav; if allergic to penicillin: doxycycline
and metronidazole

Water exposure Aeromonas hydophila

Ciprofloxacin

Sea water exposure Vibrio vulnificus

Doxycycline

Necrotizing fasciitis Clostridium perfringens

Benzylpenicillin, ciprofloxacin, and clindamycin

Butcher and fish Erysipelothrix

Ciprofloxacin

clarithromycin, or clindamycin can be used in
patients who have allergic with penicillin.*®

Cellulitis can be divided into nonpurulent and
purulent. Nonpurulent and purulent cellulitis are
divided into three types based on their severity:
mild, moderate, and severe. Fitzpatrick’s
Dermatology 9" edition states direct empirical
antibiotic therapy against streptococcal and
staphylococcal species is recommended in
cellulitis therapy, but there is no evidence that
states first choice of antibiotic. Therapy
recommendations are based on purulence,
systemic symptoms and clinical appearance, the
patient’s risk factors, and the level of drug-
resistant pathogen communities (Table 2)."

The duration of antibiotic administration
according to The Infectious Disease Society of
America (IDSA) guidelines is 5 days for patients
without complications, with extension of therapy
if symptoms of infection still occur. In general,
it is usually 5 to 10 days for uncomplicated
patients with extension of therapy in
immunocompromised patients for 7 to 14 days.
Diagnostic evaluation follow up at 24 to 72
hours, it is important to evaluate the therapy
response.'*%

Recurrent cases of cellulitis are given
prophylactic antibiotics such as low dose
penicillin or erythromycin. This prophylaxis is
given if there are recurrences 3 to 4 times per
year.'%%

According to the European Handbook of
Dermatological Treatments, the mainstays of
treatment for erysipelas are bed rest, wet
bandaging with saline, parenteral or oral
penicillin, elevation of the lower limbs, and
parenteral or oral penicillin. Penicillin procaine
IM at a dose of 600,000 units 1-2 times per day,
oral penicillin V at a dose of 250-500 mg every
6 hours, and erythromycin at a dose of 250-500
mg every 6 hours can all be used to treat mild
cases of erysipelas in adult patients. In severe
cases of erysipelas, the patient should be
hospitalized while receiving parenteral aqueous
penicillin G 600.000-2.000.000 units every six
hours for 5-10 days. Clindamycin therapy can
be used to treat erysipelas-related septic shock.
Additionally, surgical debridement of the skin in
cases of severe cellulitis or necrotizing
fasciitis.™

Other varieties of macrolides, such as
roxitomycin, clarithromycin, and azithromycin,
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can be used as alternative treatments. The
efficacy of these three medications is same as
parenteral penicillin G. Erysipelas cases can use
caphalosporins as a second line therapy. In
special cases typical erysipelas can be difficult
to differentiate with cellulitis.”® Benzylpenicillin
benzathine (tardocillin) 2.4 million units every
three weeks for one or two years, erythromycin
250-500 mg twice a day, and routine minor
wound treatment can be used for therapeutic
prophylaxis.’

The Indonesian Association of Dermatology and
Venereology (INSDV) made clinical Practice
Guideline  for erysipelas and  cellulitis.
According to these guidelines, the first line of
antibiotics which can be used are cloxacillin/
dicloxacillin (adults 4x250-500 mg/day orally;
children 25-50 mg/kgBW/day, it is divided to 4
doses a day), amoxicillin and clavulanic acid
(adults 3x250- 500 mg/day; children 25
mg/kgBW/day, it is divided to 3 doses a day), or
cephalexin (25-50 mg/kgBW/day, it is divided to
4 doses a day). Second-line antibiotics are
azithromycin (1x500 mg/day on the first day
followed by 1x250 mg on the second to fifth
fingers), clindamycin (15 mg/kgBW/day divided
into 3 doses), or erythromycin (adults 4x250-500
mg/day; children 20-50 mg/kgBW/day divided
into 4 doses). In MRSA cases, INSDV 2021
recommends the use of trimethoprim-
sulfomethoxazole (160/800 mg, 2 times a day),
doxycycline, minocycline (2x100 mg, but not
recommended for children aged 8 years),
clindamycin (15 mg/kgBW/day divided into 3
doses). In severe cases accompanied by systemic
infections or infections in areas at risk (for
example the maxilla) parenteral antibiotics can
be given. Antibiotics that can be used are
nafcillin (1-2 grams IV every 4 hours, children
100-150 mg/kgBW/day divided into 4 doses),
IV penicillin G (2-4 million units every 4-6
hours a day, children: 60- 100.000 units/kgBW
every 6 hours), IV cefazolin (1 gram every 8
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hours, children: 50 mg/kgBW/day, it is divided
to 3 doses a day), or IV ceftriaxone (1-2
grams/day). If MRSA is present/suspected in
severe infections, the antibiotic that can be used
is vancomycin (1-2 grams/day in divided doses
or 15-20 mg/kgBW every 8-12 hours
intravenously, for 7-14 days) and in pediatric
patients namely vancomycin (15 mg/kgBW IV
every 6 hours). Other antibiotics include
linezolid (600 mg IV or orally twice a day for 7-
14 days, in children 10 mg/kgBW orally or
intravenously every 8 hours) or IV clindamycin
(600 mg every 8 hours or 10-13 mg/ kgBW
every 6-8 hours).?

Local guidelines are based on regional bacterial
resistance and updated more frequently to
account for changes in pathogenicity and the
latest evidence. Narrow-spectrum antimicrobials
which focus on the causing organisms are
typically selected for the treatment of cellulitis
and erysipelas. A clinical microbiologist should
be consulted if we suspect resistance of
antimicrobial and there is any doubt about the
choice of antibiotic. Therapy response should be
evaluated based on clinical and biochemical
markers.*%

Prognosis

Erysipelas and cellulitis typically have good
prognoses. Lymphatic and blood circulation are
two ways which cellulitis and erysipelas can
spread. In a retrospective case study, 42% of
patients with cellulitis who were hospitalized
also had systemic symptoms, like fever and an
increased white blood cell count. Involvement of
the lymphatic system can cause obstruction and
damage the lymphatic system, which can be
predisposing factors for recurring cellulitis.
According to a prospective cohort study, 29% of
erysipelas patients had a further episode within
three years. There may also be localized necrosis
and abscess development.?

Conclusion

Therapy for erysipelas and cellulitis is
antibiotics and symptomatic therapy. Appropiate
antibiotics according to the type of erysipelas
and cellulitis can increase the recovery rate of
patients with erysipelas and cellulitis. It can
reduce the risk of severe complications. Patients
with reccurent erysipelas and cellulitis 3 to 4
times a year, can give antibiotics 5 to 10 days for
patient without complications.
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