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Cellulitis and soft tissue infections are a di-
verse group of diseases that range from un-
complicated cellulitis to necrotizing fasciitis.

Management of predisposing conditions is the pri-
mary means of prevention. Cellulitis is a clinical diag-
nosis and thus is made on the basis of history and
physical examination. Imaging may be helpful for
characterizing purulent soft tissue infections and
associated osteomyelitis. Treatment varies accord-
ing to the type of infection. The foundations of treat-
ment are drainage of purulence and antibiotics, the
latter targeted at the infection's most likely cause.
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Bacterial skin and soft tissue in-
fections (SSTIs) are a diverse
group of diseases ranging from
uncomplicated cellulitis, which
can be treated in the outpatient
setting with oral antibiotics, to
necrotizing fasciitis, a life-
threatening condition that re-
quires emergent surgical de-
bridement (Table 1). In the early
years of the 21st century, the inci-
dence of SSTIs in the United
States increased dramatically,
coincident with the emergence
of community-associated
methicillin-resistant Staphylococ-
cus aureus (MRSA). More re-
cently, the incidence of SSTIs has

stabilized but remains high, at
48.5 cases per 1000 person-
years—2-fold higher than urinary
tract infections and 10-fold
higher than pneumonia (1). Chal-
lenges for clinicians include the
lack of reliable microbiologic and
laboratory diagnostics for celluli-
tis that makes it difficult to differ-
entiate from noninfectious mim-
ics. The high prevalence of
drug-resistant organisms and the
increasing number of immuno-
compromised patients in the age
of transplantation and use of bio-
logic immunosuppressives add
to the complexity of treating
these infections.

Prevention
What factors increase the risk
for cellulitis and soft tissue
infections?
Disruption of the skin barrier
provides a critical portal for
pathogens to enter the skin and
soft tissues (see the Box: Risk
Factors for Cellulitis and Soft
Tissue Infections). Both trau-
matic injuries (such as penetrat-
ing wounds, injection drug use,
abrasions, and bites) and non-
traumatic skin disruptions (such
as ulcers, dermatitis, and tinea
pedis) predispose to SSTIs. Im-
paired venous and lymphatic
drainage (prior saphenectomy,
lymph node dissection,
lymphedema, venous stasis,
and obesity) as well as periph-
eral artery disease are impor-
tant risk factors. Patients with
comorbid conditions that pre-
dispose them to infection, par-
ticularly diabetes, are also at
increased risk. A history of cel-
lulitis greatly increases the risk
for subsequent episodes (2, 3).

How can patients decrease
their risk for cellulitis and soft
tissue infections?
Prevention should focus on
management of predisposing
conditions. Careful attention

should be paid to wound care;
treatment of tinea pedis; and
preventing dry, cracked skin.
Aggressive management of
lymphedema may decrease the
risk for recurrent cellulitis (4).
Predisposing factors should be
identified and treated at the
time of initial diagnosis to de-
crease the risk for recurrence.

For diabetic patients, regular
foot examinations, screening for
diabetic neuropathy, debride-
ment of calluses, and use of or-
thotic footwear can decrease
risk for ulcers and subsequent
infection (5). All patients should
be provided general foot care
recommendations and taught
how to inspect their feet regu-
larly.

Acute traumatic wounds should
be copiously irrigated, foreign
objects removed, and devital-
ized tissues debrided. For
highly contaminated wounds,
high-pressure irrigation should
be considered (>7 pounds per
square inch can be achieved
using a 10- to 50-mL syringe
and a splash guard). Contami-
nated wounds should be left
open to heal by secondary in-
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phylaxis for preventing
recurrent cellulitis: a sys-
tematic review and meta-
analysis. J Infect. 2014;
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et al; U.K. Dermatology
Clinical Trials Network's
PATCH I Trial Team. Peni-
cillin to prevent recurrent
leg cellulitis. N Engl J
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tention or by delayed primary
closure. Topical antimicrobial
agents (triple antibiotic oint-
ment, neomycin, mupirocin)
have been shown to decrease
the rate of subsequent infection
in uncomplicated wounds
treated in the emergency de-
partment (6).

When should antimicrobial
prophylaxis be considered for
recurrent cellulitis?
Prophylactic antibiotics can pre-
vent recurrence in patients with
frequent episodes of cellulitis
and may be considered for pa-
tients who have 3 to 4 episodes
per year despite attempts to treat
or control predisposing factors
(7). Regimens that include oral
penicillin, intramuscular penicil-
lin, and erythromycin have been
investigated.

A systematic review and meta-analysis of 5 tri-
als found a pooled risk ratio of 0.46 with pro-
phylaxis (8). The PATCH I randomized trial of
274 patients with at least 1 prior recurrence of
cellulitis found a nearly 50% reduction over 12
months with a twice-daily oral dose of 250 mg
of penicillin versus placebo. However, the pro-
tective effect diminished progressively once
penicillin was stopped (9).

Which strategies decrease
cellulitis and soft tissue
infections after mammalian
bites?
Initial management of bite
wounds includes thorough clean-
ing with copious irrigation and
povidone-iodine. Puncture
wounds should be carefully ex-
plored to identify foreign objects
and injury to underlying struc-
tures. Nonviable tissue should be
debrided. Primary closure of bite
wounds is generally not recom-
mended, except for facial
wounds, which may be closed if
copiously irrigated and treated
with prophylactic antibiotics.

Primary closure of uncomplicated dog bite
wounds on the body or face can also be con-
sidered based on a 2014 randomized trial in
which the infection rate was similar to that of
nonclosure, and the cosmetic appearance in
the primary suturing group was significantly
improved (10).

Guidelines from the Infectious
Diseases Society of America
(IDSA) recommend administra-
tion of early prophylactic antibi-
otics to patients with high-risk
factors (immunocompromise,

Risk Factors for Cellulitis and
Soft Tissue Infections

Disruption of the skin barrier

• Traumatic: Lacerations,
recent surgery, burns,
abrasions, crush injuries,
open fractures, injection
drug use, human and animal
bites, insect bites

• Nontraumatic: Ulcers, tinea
pedis, dermatitis, toe web
intertrigo

• Impaired drainage
• Axillary and pelvic lymph

node dissection
• Saphenous vein harvesting
• Lymphedema
• Obesity
• Chronic venous insufficiency

Peripheral artery disease
Conditions that predispose to

infection

• Diabetes
• Cirrhosis
• Neutropenia
• HIV
• Transplantation and

immunosuppressive
medications

Homelessness
History of cellulitis

10. Paschos NK, Makris EA,
Gantsos A, Georgoulis
AD. Primary closure
versus non-closure of
dog bite wounds. a ran-
domised controlled trial.
Injury. 2014;45:237-40.
[PMID: 23916901]

11. Jaindl M, Oberleitner G,
Endler G, Thallinger C,
Kovar FM. Management
of bite wounds in chil-
dren and adults-an anal-
ysis of over 5000 cases at
a level I trauma centre.
Wien Klin Wochenschr.
2016;128:367-75.
[PMID: 26659907]

12. Anderson DJ, Podgorny
K, Berrı́os-Torres SI, Brat-
zler DW, Dellinger EP,
Greene L, et al. Strate-
gies to prevent surgical
site infections in acute
care hospitals: 2014
update. Infect Control
Hosp Epidemiol.
2014;35 Suppl 2:S66-
88. [PMID: 25376070]

Table 1. Definitions of Skin and Soft Tissue Infections

Cellulitis Acute infection of skin involving deep dermis and
subcutaneous fat

Erysipelas More superficial infection of the skin, involving the lymphatics;
characterized by a tender, erythematous plaque with
well-demarcated borders

Folliculitis Superficial infection of the hair follicle with purulence in the
epidermis

Furuncle Infection of the hair follicle with associated small
subcutaneous abscess

Carbuncle A cluster of furuncles
Cutaneous abscess Localized collection of pus within the dermis and deeper skin

tissues
Pyomyositis Purulent infection of skeletal muscle, often with abscess

formation
Impetigo Superficial infection of the skin characterized by pustules or

vesicles that progress to crusting or bullae
Ecthyma A deeper variant of impetigo; begins as vesicles/pustules and

evolves into “punched-out”–appearing ulcers
Gas gangrene Necrotizing infection involving muscle; also known as

clostridial myonecrosis
Necrotizing fasciitis Aggressive infection of the subcutaneous tissue that spreads

along fascial planes
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asplenia, advanced liver disease,
preexisting or resultant edema)
or high-risk bite wounds (moder-
ate to severe injury especially to
the hands or face, or injuries that
may have penetrated the perios-
teum or joint capsule) (7). Human
and cat bites are notoriously
infectious, and cat bites are
particularly associated with
osteomyelitis because of the
deep penetration of cat teeth
(11).

Prophylactic antibiotics should
be given for all closed-fist inju-
ries, unless the skin has not been
penetrated, and for puncture
wounds caused by cat bites. The
antibiotic should have both aero-
bic and anaerobic activity and
include Pasteurella coverage for
animal bites and Eikenella for
human bites; suggested regi-
mens include amoxicillin-
clavulanate. If the patient is aller-
gic to penicillin, clindamycin plus
a levofloxacin or moxifloxacin,
which has anaerobic coverage,
can be used. Capnocytophaga
canimorsus is a pathogen that
can rarely cause overwhelming
infection after animal bites (most
frequently from dogs), particu-
larly in patients with asplenia or
cirrhosis, and is sensitive to both
amoxicillin-clavulanate and
clindamycin.

In addition to antibiotic prophy-
laxis, tetanus vaccination should
be considered if immunizations
are not up-to-date. The need for
rabies postexposure prophy-
laxis should also be
assessed.

Which interventions decrease
the risk for cellulitis and soft
tissue infections associated
with surgical wounds?
Specific antibiotic prophylaxis
should be administered as indi-
cated by the type of surgical pro-
cedure within 1 hour before inci-
sion; for long procedures, a
second dose should be given

after 2 drug half-lives. Postopera-
tive prophylactic antibiotics
should not be continued beyond
24 hours. Patients should be ad-
vised to shower or bathe with
soap or an antiseptic agent at
least on the night before surgery.
Strict adherence to aseptic tech-
nique, including surgical scrub-
bing and double-gloving, is es-
sential. Skin should be cleaned
thoroughly with an alcohol-
containing preparatory agent
(combined with povidone-iodine
or chlorhexidine). Hair should not
be removed unless it could inter-
fere with the procedure; if neces-
sary, it should be removed out-
side of the operating room by
clipping. Normothermia should
be maintained throughout the
perioperative period, and tissue
oxygenation should be opti-
mized through supplemental ox-
ygen. Attention to surgical tech-
nique, including careful handling
of tissue and eradicating dead
space, is also recommended
(12). For Staphylococcus aureus–
colonized patients having high-
risk procedures (including ortho-
pedic surgery with implantation
of hardware and cardiac surgery),
guidelines recommend targeted
decolonization before surgery
(12, 13).

When should Staphylococcus
aureus decolonization be
considered to prevent SSTIs?
Colonization with S aureus has
been shown to increase risk for
subsequent infection, and de-
colonization protocols can suc-
cessfully eradicate these bacteria
(14). However, preemptive de-
colonization with mupirocin has
not been shown to decrease risk
for subsequent infection in either
MRSA-colonized healthy (15) or
hospitalized (16) persons, and
there are concerns regarding
emergence of resistance and se-
lection for more virulent strains.
Therefore, routine decolonization
of methicillin-sensitive S aureus

13. Schweizer M, Perencev-
ich E, McDanel J, Carson
J, Formanek M, Hafner J,
et al. Effectiveness of a
bundled intervention of
decolonization and pro-
phylaxis to decrease
Gram positive surgical
site infections after car-
diac or orthopedic sur-
gery: systematic review
and meta-analysis. BMJ.
2013;346:f2743. [PMID:
23766464]

14. Simor AE, Phillips E,
McGeer A, Konvalinka A,
Loeb M, Devlin HR, et al.
Randomized controlled
trial of chlorhexidine
gluconate for washing,
intranasal mupirocin,
and rifampin and doxycy-
cline versus no treatment
for the eradication of
methicillin-resistant
Staphylococcus aureus
colonization. Clin Infect
Dis. 2007;44:178-85.
[PMID: 17173213]

15. Ellis MW, Schlett CD,
Millar EV, Wilkins KJ,
Crawford KB, Morrison-
Rodriguez SM, et al.
Hygiene strategies to
prevent methicillin-
resistant Staphylococcus
aureus skin and soft
tissue infections: a
cluster-randomized con-
trolled trial among high-
risk military trainees. Clin
Infect Dis. 2014;58:
1540-8. [PMID:
24633684]

16. Robicsek A, Beaumont
JL, Thomson RB Jr, Gov-
indarajan G, Peterson LR.
Topical therapy for
methicillin-resistant
Staphylococcus aureus
colonization: impact on
infection risk. Infect Con-
trol Hosp Epidemiol.
2009;30:623-32. [PMID:
19496730]

17. Fritz SA, Hogan PG,
Hayek G, Eisenstein KA,
Rodriguez M, Epplin EK,
et al. Household versus
individual approaches to
eradication of
community-associated
Staphylococcus aureus in
children: a randomized
trial. Clin Infect Dis.
2012;54:743-51. [PMID:
22198793]

18. Weng QY, Raff AB, Co-
hen JM, Gunasekera N,
Okhovat JP, Vedak P,
et al. Costs and Conse-
quences Associated With
Misdiagnosed Lower
Extremity Cellulitis.
JAMA Dermatol. 2016.
[PMID: 27806170]

19. Goldstein E, Anaya DA,
Dellinger EP. Necrotizing
soft tissue infection:
diagnosis and manage-
ment. Clin Infect Dis.
2007;44:705-10.
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(MSSA) or MRSA is not recom-
mended. However, intensive de-
colonization may reduce the rate
of recurrent SSTIs. Guidelines
from the IDSA recommend con-
sidering a 5-day decolonization
regimen for recurrent S aureus
SSTIs, consisting of intranasal

mupirocin twice a day, and daily
chlorhexidine washes in addition
to daily decontamination of per-
sonal items (7). Household de-
colonization should also be con-
sidered in the setting of ongoing
transmission among household
members (17).

Diagnosis
What is the role of the history
and physical examination in
the diagnosis of cellulitis and
soft tissue infections?
Cellulitis is a skin infection involv-
ing deep dermis and subcutane-
ous fat and is often diagnosed on
the basis of a careful history and
targeted physical examination.
Misdiagnosis is common and
leads to antibiotic overuse, un-
necessary hospitalizations, drug-
related adverse events, and cost
(18) (Table 2). The history should
include questions regarding pre-
disposing conditions and risk
factors that may increase the like-
lihood of specific pathogens (see
the Box: Clinical Diagnoses and
Associated Pathogens). The pre-
sentation is typically acute and is
almost always unilateral.

It is important to differentiate
among SSTIs (Table 1 and Fig-
ure). Nonpurulent SSTIs include
cellulitis without a purulent focus
(which classically presents with
localized pain, erythema, indura-
tion, and warmth) and erysipelas
(where infection is limited to the
dermis and epidermis and pres-

ents as well-demarcated and
plaque-like with a peau d’orange
appearance). These must be dis-
tinguished from purulent SSTIs,
which include folliculitis,
furuncles, carbuncles, and ab-
scesses, for selection of an ap-
propriate antimicrobial agent.
Pyomyositis is a deeper purulent
infection involving skeletal mus-
cle and is most frequently charac-
terized by systemic signs of infec-
tion and cramping pain localized
to a muscle group. It may present
without superficial signs of in-
volvement. Nonpurulent SSTIs
are most likely to be caused by
streptococci, whereas purulent
SSTIs are usually caused by S au-
reus. Impetigo most commonly
begins with bullae or vesicles
that progress to crusted lesions,
often on the face, and can be
caused by either staphylococci or
streptococci. Ecthyma is a variant
of impetigo that involves deeper
levels of the epidermis and pro-
gresses to “punched-out”–
appearing ulcers. It is most fre-
quently caused by group A strep-
tococci.

20. Wong CH, Khin LW,
Heng KS, Tan KC, Low
CO. The LRINEC (Labora-
tory Risk Indicator for
Necrotizing Fasciitis)
score: a tool for distin-
guishing necrotizing
fasciitis from other soft
tissue infections. Crit
Care Med. 2004;32:
1535-41. [PMID:
15241098]

21. Burner E, Henderson SO,
Burke G, Nakashioya J,
Hoffman JR. Inadequate
Sensitivity of Laboratory
Risk Indicator to Rule
Out Necrotizing Fasciitis
in the Emergency De-
partment. West J Emerg
Med. 2016;17:333-6.
[PMID: 27330667]

22. Murphy G, Markeson D,
Choa R, Armstrong A.
Raised serum lactate: a
marker of necrotizing
fasciitis? J Plast Reconstr
Aesthet Surg. 2013;66:
1712-6. [PMID:
23911720]

23. Torres J, Avalos N, Echols
L, Mongelluzzo J, Rodri-
guez RM. Low yield of
blood and wound cul-
tures in patients with
skin and soft tissue infec-
tions. Am J Emerg Med.
2017;35:1159-1161.
[PMID: 28592371]

24. Crisp JG, Takhar SS,
Moran GJ, Krishnadasan
A, Dowd SE, Finegold
SM, et al; EMERGEncy ID
Net Study Group. Inabil-
ity of polymerase chain
reaction, pyrosequenc-
ing, and culture of in-
fected and uninfected
site skin biopsy speci-
mens to identify the
cause of cellulitis. Clin
Infect Dis. 2015;61:
1679-87. [PMID:
26240200]

25. Alsaawi A, Alrajhi K,
Alshehri A, Ababtain A,
Alsolamy S. Ultrasonog-
raphy for the diagnosis
of patients with clinically
suspected skin and soft
tissue infections: a sys-
tematic review of the
literature. Eur J Emerg
Med. 2017;24:162-169.
[PMID: 26485694]

26. Martinez M, Peponis T,
Hage A, Yeh DD, Kaafa-
rani HMA, Fagenholz PJ,
et al. The Role of Com-
puted Tomography in
the Diagnosis of Necrotiz-
ing Soft Tissue Infections.
World J Surg. 2017.
[PMID: 28762168]

27. Koning S, van der
Wouden JC, Chosidow
O, Twynholm M, Singh
KP, Scangarella N, et al.
Efficacy and safety of
retapamulin ointment as
treatment of impetigo:
randomized double-
blind multicentre
placebo-controlled trial.
Br J Dermatol. 2008;
158:1077-82. [PMID:
18341664]

Prevention... Prevention of cellulitis and soft tissue infections relies on
management of predisposing factors (including vascular insufficiency,
lymphedema, and cracked or macerated skin); thorough wound cleans-
ing; and, when appropriate, antimicrobial prophylaxis. For patients with
diabetes, attention to foot care is critical. Prevention of surgical site in-
fections focuses on maintenance of antisepsis, prophylactic periopera-
tive antibiotics, and good surgical technique. S aureus decolonization
should be considered for patients with recurrent purulent SSTIs.

CLINICAL BOTTOM LINE
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Signs indicating the possibility of
necrotizing SSTIs, such as gas
gangrene or necrotizing fasciitis,
should be sought as these
infections are life- and limb-
threatening, are rapidly progres-
sive, and require urgent surgical
intervention. Early diagnosis is
challenging, and clinicians
should have a high index of sus-
picion for necrotizing SSTIs, par-
ticularly in patients who present
with systemic signs of systemic
toxicity or who have a history of
diabetes mellitus, obesity, immu-
nosuppression, hematologic can-
cer, injection drug use, or the
presence of a foreign body (19).
Typical signs of necrotizing fascii-
tis include pain disproportionate
to physical examination findings,
blisters and bullae, skin discolor-
ation, anesthesia of the skin, or
crepitus. However, these may be
late findings and lack sensitivity;
therefore, their absence should

not dissuade clinicians from sur-
gical exploration in the appropri-
ate clinical setting (see the Box:
Findings That Suggest Necrotiz-
ing Fasciitis).

Pyomyositis is most frequently
characterized by systemic signs
of infection and cramping pain
localized to a muscle group and
may present without superficial
signs of involvement.

What is the role of laboratory
testing in diagnosis?
Laboratory testing is not required
for the evaluation of cellulitis and
uncomplicated soft tissue infec-
tions in the absence of comor-
bidities. Leukocytosis and ele-
vated inflammatory markers may
be present but are nonspecific
(Table 3). Laboratory evaluation
is useful to evaluate the severity
of infection. The Laboratory Risk
Indicator for Necrotizing Fasciitis

Table 2. Differential Diagnosis of Cellulitis and Soft Tissue Infections

Disease Clinical Features

Infectious
Erythema migrans Well-demarcated round plaque, painless,

progresses more slowly than cellulitis/erysipelas
Septic arthritis/bursitis Erythema overlying joint or bursa, exquisitely

tender, fever; for septic arthritis, severe pain on
range of motion

Early herpes zoster Dermatomal; erythema and severe pain precede
development of vesicles

Streptococcal/
staphylococcal toxic
shock

Fever, shock, and multiorgan dysfunction, which
may be accompanied by diffuse erythroderma
mimicking bacterial SSTI

Noninfectious
Venous stasis dermatitis Often bilateral, superficial desquamation,

weeping/crusting, pitting edema, associated
with other features of chronic venous
insufficiency

Deep venous thrombosis Deep pain and swelling, most often in the calf; less
frequently associated with marked erythema

Contact dermatitis Pruritic, history of exposure to irritant, well-defined
borders matching area of exposure

Lipodermatosclerosis Fibrosing panniculitis, painful, poorly demarcated,
begins medial to the ankle, red-purple in acute
phase (develops over weeks)

Lymphedema Nonpitting edema, erythema; absence of warmth;
secondary skin changes: hyperkeratosis,
nodules, hyperpigmentation

Pyoderma gangrenosum Painful ulcers with well-defined borders,
undermining of ulcer edge; often accompanied
by systemic illness

SSTI = skin and soft tissue infection.

Clinical Diagnoses and
Associated Pathogens

Diabetes: Staphylococcus aureus,
group B streptococci,
anaerobes, gram-negative
bacilli

Cirrhosis: Campylobacter fetus,
coliforms, Vibrio vulnificus,
Capnocytophaga canimorsus

Neutropenia: Pseudomonas
aeruginosa

Human bite: Eikenella corrodens,
viridans group streptococci

Cat bite: Pasteurella multocida
Dog bite: Pasteurella multocida,

Capnocytophaga canimorsus
Rat bite: Streptobacillus

moniliformis
Hot tub exposure: Pseudomonas

aeruginosa, atypical
mycobacteria

Laceration occurring in fresh
water: Aeromonas
hydrophila

Laceration occurring in brackish
water: Vibrio species

Fish tank exposure:
Mycobacterium marinum

Fish handling: Erysipelothrix
rhusiopathiae

Penetrating foot wounds:
Pseudomonas aeruginosa

Intravenous drug use:
Methicillin-resistant
Staphylococcus aureus,
group A streptococci

Necrotizing fasciitis

• Type 1 (polymicrobial, mixed
anaerobes and aerobes):
Streptococci, Clostridium
species, Bacteroides species,
Enterobacteriaceae,
staphylococci, enterococci

• Type 2 (monomicrobial):
Group A streptococci
(most common),
community-associated
methicillin-resistant
Staphylococcus aureus,
Clostridium species
(infrequent), Vibrio species

28. Bruun T, Oppegaard O,
Kittang BR, Mylvaganam
H, Langeland N, Skrede
S. Etiology of Cellulitis
and Clinical Prediction of
Streptococcal Disease: A
Prospective Study. Open
Forum Infect Dis. 2016;
3:ofv181. [PMID:
26734653]
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Score, which uses readily avail-
able laboratory data from the
complete blood count and basic
metabolic panel plus C-reactive
protein, was developed to risk-
stratify patients with cellulitis for
necrotizing fasciitis (20). How-
ever, subsequent studies have
found that this score has inade-
quate sensitivity to rule out ne-
crotizing fasciitis; thus, a low
score should not trump clinical
judgment (21). Elevated serum
lactate levels have been shown to
be strongly associated with tissue
necrosis and may be a useful ad-
junct in the diagnosis of necrotiz-
ing infection (22).

Bacteremia is uncommon in the
setting of uncomplicated cellulitis
and soft tissue infections (23).
Blood cultures are therefore not
routinely recommended except
for patients with immunodefi-

ciency (those with cancer receiv-
ing chemotherapy, neutropenia,
severe cell-mediated immuno-
deficiency, splenectomy), special
exposures (animal bites, water-
associated injuries), underlying
lymphedema, suspected necro-
tizing infection, or sepsis. Superfi-
cial wound swabs and surface
cultures represent colonizing mi-
crobes and are unlikely to iden-
tify the underlying cause. For
nonpurulent cellulitis and erysip-
elas, needle aspiration and
punch biopsy cultures are low-
yield. Whether positive culture
results provide a definitive diag-
nosis of the cause is unclear be-
cause similar rates of S aureus–
positive cultures have been
obtained from infected and non-
infected skin. Advanced molecu-
lar techniques, including poly-
merase chain reaction and

Figure. Anatomy and types of skin and soft tissue infections.
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pyrosequencing of skin biopsy
specimens, have been similarly
disappointing (24). Routine cul-
ture of simple uncomplicated
abscesses is probably not neces-
sary but should be done in cases
of recurrent infection, treatment
failure, atypical features, and se-
vere disease. If infected tissues
are debrided, deep intraopera-
tive cultures should be obtained.
Infected bite wounds should also
be cultured.

What is the role of imaging in
diagnosis?
Ultrasonography can be useful
for distinguishing nonpurulent
cellulitis from cellulitis with un-
derlying abscess and for identify-
ing drainable fluid collection,
particularly if the clinical assess-
ment is indeterminate (25). Mag-
netic resonance imaging is the
test of choice for identifying pyo-
myositis or underlying osteomy-
elitis. For diagnosis of necrotizing

fasciitis, direct surgical examina-
tion of the fascia is the gold stan-
dard and surgery should not be
delayed to obtain imaging stud-
ies. Plain films may show gas in
the soft tissues in the presence of
necrotizing soft tissue infection
(NSTI) but are insensitive. Mag-
netic resonance imaging has not
been well-studied for identifica-
tion of necrotizing fasciitis, and
the time required to obtain these
studies limits its utility in this set-
ting. Intravenous contrast–
enhanced computed tomogra-
phy (CT) has shown promise for
detection of NSTI.

One recent, retrospective, single-center study
of 184 patients who had contrast-enhanced
CT scans before surgical exploration demon-
strated a sensitivity of 100% and specificity of
98% for diagnosis of NSTI. However, an im-
portant limitation is that patients with a
high suspicion of NSTI would have been
taken directly to surgery and excluded from
the study (26).

Findings That Suggest
Necrotizing Fasciitis

• Pain out of proportion to
physical examination
findings

• Edema, induration, or pain
beyond area of apparent
skin involvement

• Violaceous blisters or bullae
• Pale or mottled skin
• Anesthesia of the skin
• Crepitus
• Skin necrosis or ecchymosis
• Rapid progression
• Failure to respond to initial

antibiotics
• Systemic toxicity
• Multiorgan failure
• Incision into necrotic soft

tissues yields no bleeding

Table 3. Laboratory and Other Studies for Evaluating Cellulitis and Soft
Tissue Infections

Complete blood count and
differential

Elevated leukocyte count nonspecific but suggestive
of infection; markedly elevated counts with left
shift suggestive of deep-seated or aggressive
infection. Thrombocytopenia suggestive of more
severe infection. Hemoconcentration and
leukemoid reaction have been described in
Clostridium sordellii infection, and Clostridium
perfringens infection has been associated with
hemolysis

Lactate Elevated levels indicate presence of tissue/organ
underperfusion (e.g., sepsis) and/or possible
tissue necrosis

Creatine phosphokinase Elevated levels indicate myonecrosis and may
indicate necrotizing fasciitis. Also frequently
elevated in Vibrio vulnificus infection

C-reactive protein Nonspecific, may help risk-stratify patients with
suspected NSTI

Gram stain and culture Should be obtained to guide therapy in purulent
infections and if surgical debridement is
performed

Radiography May show gas in tissues but poorly sensitive for
identifying NSTI

CT with contrast May be useful for identifying NSTI when the
diagnosis is uncertain

MRI Test of choice for pyomyositis and osteomyelitis;
poor specificity for NSTI

Ultrasonography Useful for identifying drainable fluid
collections/abscesses

CT = computed tomography; MRI = magnetic resonance imaging; NSTI = necrotizing
soft tissue infection.
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Thus, CT with contrast may be
useful for less critically ill patients
in whom the diagnosis is uncer-
tain but should not be relied on
for exclusion.

When should clinicians consult
an interventional radiologist or
surgeon?
Patients with any clinical suspi-
cion for NSTI, including those
presenting with cellulitis and

shock, should be promptly eval-
uated by a surgeon because
any delay in recognition or de-
finitive surgical management
increases the risk for mortality.
Interventional radiologists can
use imaging guidance to per-
form biopsies or aspirate deep
collections for pathology and
culture and to perform thera-
peutic drainage.

Treatment
Which adjuvant measures are
helpful in the treatment of
patients with cellulitis and soft
tissue infection?
For cellulitis, elevation of the af-
fected limb to facilitate drainage
may hasten improvement. Treat-
ment of underlying cutaneous
disorders, such as fissure, macer-
ated skin, or tinea pedis, is rec-
ommended. Hyperbaric oxygen
has been investigated as an ad-
junctive treatment of diabetic
foot infections and gas gan-
grene; however, it is not recom-
mended because benefit has not
been proven and it may delay
critical treatments, including sur-
gical debridement.

When is topical antimicrobial
therapy appropriate?
Either topical antimicrobial ther-
apy, with mupirocin or retapamu-
lin (twice daily for 5 days) (27), or
oral therapy is recommended to
treat localized bullous or non-
bullous impetigo, but oral ther-

apy is recommended for patients
with numerous lesions or
ecthyma. Oral therapy is also rec-
ommended during outbreaks of
impetigo to reduce person-to-
person transmission or with post-
streptococcal glomerulonephritis
to reduce circulation of nephrito-
genic strains.

How should clinicians
determine whether to prescribe
oral or parenteral
antimicrobials?
Oral therapy is preferred for un-
complicated cellulitis and other
SSTIs without systemic toxicity.
Patients with moderate to severe
infection, including those with
fever or other signs of systemic
illness, evidence of end-organ
dysfunction, or clinical signs of
deeper infection (including pyo-
myositis, necrotizing infection,
and gangrene) require paren-
teral antibiotics. Facial erysipelas
should be treated initially with
parenteral antibiotics, and
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Diagnosis... Cellulitis is a clinical diagnosis made on the basis of history
and physical examination. Many conditions mimic cellulitis; thus, rates
of misdiagnosis are high. Laboratory testing is not required for evalua-
tion of uncomplicated infections but is useful to determine disease se-
verity. Clinicians should be watchful for signs and symptoms of necrotiz-
ing infection, such as severe pain, rapid progression, and systemic
toxicity. Imaging should not delay surgical intervention for necrotizing
fasciitis. Ultrasonography may be useful to identify abscesses.
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antibiotics should also be consid-
ered for patients with immunode-
ficiency and those in whom oral
therapy has failed.

In patients for whom oral
therapy is appropriate, how
should clinicians choose a
specific antimicrobial agent?
�-hemolytic streptococci are be-
lieved to cause the vast majority
of cases of cellulitis (28). Thus, for
nonpurulent cellulitis, an agent
covering these bacteria should
be chosen. Acceptable agents
include penicillin, amoxicillin,
dicloxacillin, cephalexin, or clin-
damycin for patients with severe
penicillin allergy (Table 4). For
otherwise-healthy outpatients
with uncomplicated cellulitis,
MRSA coverage is not necessary.
However, it should be consid-
ered for patients with a history of
penetrating trauma, injection
drug use, known MRSA coloniza-
tion, evidence of MRSA infection
elsewhere, or a close contact
with a history of MRSA infection
(see the Box: Risk Factors for
MRSA).

A multicenter, randomized, double-blind
trial of cephalexin versus cephalexin plus
trimethoprim-sulfamethoxazole (TMP-SMX) for
outpatient treatment of cellulitis without asso-
ciated abscess or purulent discharge showed
that adding TMP-SMX did not improve clinical
cure rates, which were 83.5% with TMP-SMX
and 85.5% without (P = 0.5). This trial ex-
cluded patients with underlying skin condi-
tions, history of intravenous drug use with fe-
ver, and immunosuppression; 10.9% of the
participants had diabetes (29).

Although TMP-SMX has histori-
cally been considered inade-
quate as monotherapy for non-
purulent cellulitis due to
apparent reduced susceptibility
of Streptococcus pyogenes to
sulfa antibiotics in vitro, more
recent clinical data suggest that it
is an effective single agent for
treating uncomplicated SSTIs,
including the subgroup of pa-
tients with nonpurulent cellulitis.

In a multicenter trial of 524 outpatients with
uncomplicated SSTIs (cellulitis, abscess, or
both) that compared clindamycin with TMP-
SMX, cure rates were similar (80.3% for clinda-
mycin vs. 77.7% for TMP-SMX [P = 0.52] in
the intention-to-treat analysis and 89.5% vs.
88.2% [P = 0.77] in the per protocol analysis)

Risk Factors for MRSA
• History of MRSA infection
• Nasal inhalation or smoking

of illegal drugs or injection
drug use

• Recent incarceration
• Contact sports
• Frequent visits to bars, raves,

or clubs
• HIV infection
• Recent antibiotic use
• Recent hospitalization
• Hemodialysis
• Close contact with known or

suspected MRSA infection
MRSA = methicillin-resistant

Staphylococcus aureus.

Table 4. Antimicrobials Commonly Used for Oral Therapy for Cellulitis and Soft Tissue Infections

Agent Usual Dosage* Comments

Streptococci
Amoxicillin 500 mg PO TID Useful for Pasteurella species, better bioavailability than penicillin
Penicillin VK 500 mg PO QID Narrow spectrum; frequent dosing

Streptococci and MSSA
Amoxicillin-clavulanate 875/125 mg PO

BID
Includes anaerobic coverage

Dicloxacillin 500 mg PO QID Frequent dosing
Cephalexin 500 mg PO QID Frequent dosing

MRSA (and streptococci/MSSA)
Clindamycin 300 mg PO BID Greatest association with secondary Clostridium difficile infection
Doxycycline 100 mg PO BID Causes photosensitivity; fewer clinical data
Trimethoprim-
sulfamethoxazole

1 double-strength
tablet PO BID

Can cause hyperkalemia; use caution in patients with impaired
renal function or on angiotensin-converting enzyme
inhibitors/angiotensin-receptor blockers

Linezolid 600 mg PO BID Risk for serotonin syndrome with concomitant selective serotonin
reuptake inhibitors; bone marrow toxicity with prolonged use

Tedizolid 200 mg PO BID Expensive; less risk for thrombocytopenia and drug interactions
than linezolid

Delafloxacin 450 mg PO BID Limited clinical experience

BID = twice daily; MRSA = methicillin-resistant Staphylococcus aureus; MSSA = methicillin-sensitive Staphylococcus aureus; PO =
oral; QID = 4 times daily; TID = 3 times daily.
* May vary on the basis of weight, renal function, and indication.
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(30). Similar results were seen in a trial of clin-
damycin versus TMP-SMX for treatment of
wound infection (31).

For impetigo, in the absence of
culture data treatment should
target both streptococci and
staphylococci. For purulent infec-
tions, including abscesses, fu-
runcles, and carbuncles with or
without associated cellulitis
(which are most often caused by
staphylococci), an agent that is
active against MRSA is recom-
mended. Oral antibiotics for
MRSA include TMP-SMX, doxycy-
cline, clindamycin, and linezolid.
Susceptibility of MRSA isolates to
clindamycin varies geographi-
cally; thus, it should not be used
as first-line empirical MRSA cov-
erage if local resistance rates are
high. Novel oral antibiotics have
recently been approved for the
treatment of SSTIs. Tedizolid is a
novel oxazolidinone, which was
approved in June 2014. Like lin-
ezolid, it offers broad activity
against gram-positive pathogens,
is available both orally and par-
enterally, and seems to have less
hematologic toxicity and fewer
drug interactions (32). Delafloxa-
cin, a novel broad-spectrum fluo-
roquinolone, was recently ap-
proved by the U.S. Food and
Drug Administration for treat-
ment of acute bacterial SSTIs and
seems to be effective against
even levofloxacin-nonsusceptible
MRSA isolates (33).

In patients for whom
parenteral therapy is
appropriate, how should
clinicians choose a specific
antimicrobial regimen?
As with oral therapy, treatment of
moderate nonpurulent cellulitis
should focus on �-hemolytic
streptococci. Vancomycin, or an-
other antimicrobial agent cover-
ing MRSA (Table 5) and strepto-
cocci, should be used for
purulent infections requiring
parenteral therapy. These
agents should also be used for

nonpurulent cellulitis in patients
at high risk for MRSA infection,
such as those with a history of
intravenous drug use, proximity
to an indwelling catheter, pene-
trating trauma, or MRSA coloni-
zation. Adding empirical broad-
spectrum, gram-negative
coverage should be considered
for patients with severe and
rapidly progressing infections,
perirectal infection, or severe
immunocompromise.

The novel semisynthetic lipogly-
copeptides dalbavancin and ori-
tavancin are active against a wide
spectrum of gram-positive patho-
gens, including MRSA, and have
very long terminal serum half-
lives. For SSTIs, dalbavancin can
be given as a single dose over 30
minutes (34), and oritavancin can
be given as a single 3-hour infu-
sion (35, 36). Thus, they can be
considered for patients who re-
quire parenteral therapy but de-
cline hospitalization or for those
who may be unlikely to adhere to
an oral regimen.

What is appropriate
antimicrobial therapy for
infections associated with
human or animal bites?
Infected human bite wounds are
often polymicrobial with both
aerobic bacteria (including viri-
dans streptococci, Eikenella cor-
rodens, and staphylococci) and
anaerobes (including Bacteroides
species, Fusobacterium species,
and peptostreptococci). Infected
animal bite wounds often involve
Pasteurella species in addition to
anaerobes, streptococci, and
S aureus. Eikenella and Pasteu-
rella species are both resistant to
clindamycin and have decreased
susceptibility to first-generation
cephalosporins. The treatment of
choice for both infected human
and animal bite wounds is
amoxicillin-clavulanate for oral
therapy or ampicillin-sulbactam
for intravenous therapy (with ad-
dition of vancomycin for severe
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infections until MRSA involve-
ment is ruled out). For
penicillin-allergic patients, levo-
floxacin plus clindamycin or
metronidazole or moxifloxacin
is appropriate for both infected
animal and human bite wounds.
Deep or severe infections, or
those involving the hand,
should initially be treated with
intravenous antibiotics.

Should antibiotics be given as
an adjunct to incision and
drainage for small skin
abscesses?
The IDSA guidelines, published
in 2014 (7), recommend adjunc-
tive antibiotics (active against
MRSA) only for patients with
signs of systemic illness or those
who are immunocompromised
and consideration of antibiotics
for patients with multiple ab-
scesses, extremes of age, or lack
of response to incision and drain-
age alone. However, 2 recent
clinical trials have demonstrated

that adjunctive antibiotics in-
crease clinical cure rates for ab-
scesses, including smaller ones
(<5 cm) (37, 38).

A large, multicenter, randomized trial includ-
ing 1247 participants compared TMP-SMX
with placebo (7 days) in patients with cutane-
ous abscesses measuring at least 2 cm being
treated with drainage. Cure rates were higher
in the TMP-SMX group (92.9% vs. 85.7% in the
per protocol analysis [P < 0.001]). Percentage
of abscesses requiring subsequent drainage,
infection rates at new sites, and infection rates
in household members were all lower in the
treatment group (37).

In a subsequent trial, 786 patients with skin
abscesses smaller than 5 cm in diameter were
randomly assigned to receive TMP-SMX, clin-
damycin, or placebo for 10 days after incision
and drainage. The cure rate for patients treated
with TMP-SMX or clindamycin was significantly
higher than for those treated with placebo
(83.1% for TMP-SMX and 81.7% for clindamy-
cin vs. 68.9% for placebo [P < 0.001 for both
comparisons]). Rates of adverse events were
similar in the TMP-SMX (11.1%) and placebo
(12.5%) groups and higher in the clindamycin
group (21.9%). One hypersensitivity reaction
was noted in the TMP-SMX group (38).

Table 5. Antimicrobials Commonly Used for Parenteral Therapy of Cellulitis and Soft Tissue Infections

Agent Usual Dosage Comments

Streptococci
Penicillin G 2–4 million units IV

every 4–6 h
First line for group A streptococci

Ceftriaxone 1–2 g IV every 24 h Has good gram-negative coverage (does not cover Pseudomonas species or
extended-spectrum �-lactamase–producing Enterobacteriaceae)

Streptococci and MSSA
Cefazolin 1 g IV every 8 h Has some gram-negative coverage
Nafcillin 1–2 g IV every 4 h More adverse reactions than cefazolin (rash, drug fever, cytopenias)

MRSA (and
streptococci/MSSA)

Vancomycin 15 mg/kg IV every
12 h

Requires monitoring of troughs; can cause "red man syndrome" and
nephrotoxicity

Daptomycin 4 mg IV every 24 h Higher dose required for bacteremia, requires monitoring of creatine
phosphokinase levels

Linezolid 600 mg IV every
12 h

Risk for serotonin syndrome with concomitant selective serotonin reuptake
inhibitors; bone marrow toxicity with prolonged use

Clindamycin 600–900 mg IV
every 8 h

Greatest association with secondary Clostridium difficile infection; increasing
rates of resistant Staphylococcus aureus

Ceftaroline 600 mg IV every
12 h

Has gram-negative coverage similar to ceftriaxone

Dalbavancin One dose of 1500
mg IV over 30
min

Single-dose regimen found to be noninferior to 2-dose regimen; limited clinical
experience

Oritavancin One dose of 1200
mg IV over 3 h

Artificially prolongs prothrombin time and partial thromboplastin time; limited
clinical experience

IV = intravenous; MRSA = methicillin-resistant Staphylococcus aureus; MSSA = methicillin-sensitive Staphylococcus aureus.
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Thus, adjunctive antibiotics
should be considered for all pa-
tients with uncomplicated skin
abscesses, although incision and
drainage may be sufficient for
small abscesses, and the risks
and benefits should be weighed
for each individual.

Are there special
considerations for
immunocompromised hosts?
Immunocompromised patients
are predisposed to infection with
opportunistic pathogens includ-
ing fungi, viruses, and mycobac-
teria. Furthermore, patients with
underlying immunodeficiency
may present with atypical or sub-
tle manifestations and without
systemic signs despite severe
infection. The approach to diag-
nosis and treatment of immuno-
compromised patients should be
aggressive. Imaging studies
guided by clinical signs and
symptoms may be helpful to de-
lineate the extent of infection,
and the threshold for skin
biopsy—particularly in cases of
atypical features or a slow re-
sponse to therapy—should be
low. For neutropenic patients,
empirical treatment of both
gram-positive organisms, includ-
ing MRSA, and gram-negative
organisms, including Pseudomo-
nas species, is recommended
and should be instituted at the
first signs or symptoms of infec-
tion. Ecthyma gangrenosum is a
cutaneous infection most fre-
quently caused by P aeruginosa.
This disorder is classically associ-
ated with bacteremia in immuno-
compromised patients and is
characterized by necrotic ulcers
(which may also be caused by
other gram-negative organisms,
as well as MRSA, atypical myco-
bacteria, and Fusarium species).
In patients with prolonged neu-
tropenia (particularly if fever is
ongoing or recurrent despite an-
timicrobial therapy), invasive fun-
gal infections, including Candida,

Aspergillus, Mucor, and Fusarium
species, are a major cause of
morbidity and mortality. Al-
though they less frequently cause
primary skin infections, they may
present with cutaneous dissemi-
nation and empirical treatment
should be considered.

Are there special
considerations for
antimicrobial selection in
patients with diabetes
mellitus?
For diabetic patients with uncom-
plicated cellulitis and cutaneous
abscesses that are not associated
with an infected ulcer, the micro-
biology seems to be similar to
that of nondiabetic patients, with
a predominance of gram-positive
aerobic bacteria (39). Therefore,
for these infections, empirical
treatment should be the same as
for nondiabetic patients as de-
scribed above. For mild diabetic
foot infections (involving only
skin and subcutaneous tissue
[< 2 cm around ulcer] without
systemic signs of infection) an
agent covering Streptococcus
species and MSSA (or if risk fac-
tors are present, MRSA) is recom-
mended. Broad-spectrum cover-
age, targeting MRSA, anaerobes,
and gram-negative rods, is war-
ranted for moderate and severe
diabetic foot infections.

When should clinicians
consider coverage of MRSA?
The proportion of MRSA isolates
from SSTIs in the United States is
high (at least 50%) (40–43), and
MRSA is the most common iden-
tifiable pathogen of SSTIs in pa-
tients presenting to U.S. emer-
gency departments (42). Thus,
for all patients with purulent
SSTIs, empirical coverage for
MRSA is recommended pending
culture results (44). Numerous
risk factors have been identified
for community-acquired MRSA
(see the Box: Risk Factors for
MRSA). However, the sensitivity,

Indications for Hospitalization
of Patients With Cellulitis and
Soft Tissue Infections

• Systemic toxicity
• Evidence of end-organ

damage
• Concern for necrotizing

infection
• Limb-threatening infection
• Need for surgical

intervention (aside from
simple bedside irrigation
and drainage)

• Concern for inability to
adhere to therapy
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specificity, and predictive values
of these risk factors are poor
(45). Although rates of MRSA
infection seem to be declining
(46), they still represent a large
proportion of SSTIs.

When should patients be
hospitalized?
Most patients with cellulitis have
mild uncomplicated infection
and can be treated as outpa-
tients, but patients with moder-
ate to severe SSTIs, including
those for whom there is concern
for a deeper or necrotizing infec-
tion, require inpatient admission
and intravenous antibiotics (see
the Box: Indications for Hospital-
ization of Patients with Cellulitis
and Soft Tissue Infections). Hos-
pitalization should also be con-
sidered for patients who are se-
verely immunocompromised,
patients for whom there are sig-
nificant concerns regarding ad-
herence to therapy, and if outpa-
tient treatment is failing. Once
the patient shows signs of clini-
cal improvement, is afebrile, and
can tolerate oral medications,
discharge on an oral antibiotic
regimen can be considered.

When should clinicians
consider consulting an
infectious disease expert?
An infectious disease consulta-
tion should be considered for
patients with severe cellulitis,
including those with necrotizing
infection, associated bacteremia,
or severe immune compromise,
as well as for patients in whom
therapy is failing, if unusual
pathogens are suspected, or for
patients with recurrent cellulitis
(for consideration of prophylac-
tic antibiotics).

What should clinicians
consider in managing patients
with NSTIs?
Type I necrotizing fasciitis is de-
fined as that caused by polymi-
crobial infection, most commonly
mixed aerobes and anaerobes.
Type II necrotizing fasciitis is mo-
nomicrobial, most commonly
due to group A Streptococcus
but can also be caused by
community-associated MRSA or
Vibrio species. Gas gangrene
and myonecrosis are most fre-
quently caused by Clostridium
species. NSTI is a medical emer-
gency requiring prompt initiation
of antibiotics and surgical de-
bridement. Empirical antibiotic
therapy should be broad-
spectrum, including coverage for
MRSA, gram-negative rods, and
anaerobes. In addition, because
group A streptococcal necrotiz-
ing fasciitis cannot reliably be
distinguished on clinical
grounds, clindamycin should be
added to inhibit toxin produc-
tion. Emergent surgical consulta-
tion should be obtained because
a delay in the procedure in-
creases the risk for mortality. Tis-
sue cultures should be obtained
in the operating room to help
guide definitive antimicrobial
therapy. Most patients with ne-
crotizing fasciitis require several
operations until all necrotic tissue
has been debrided. Intravenous
immunoglobulin has been inves-
tigated as an adjunctive treat-
ment but is not recommended

because no clinical study to date
has shown any effect on mortal-
ity, hospital length of stay, or
physical functioning (47, 48).

What are the indications for
surgery?
Early drainage should be per-
formed for all purulent SSTIs, in-
cluding cutaneous abscesses,
carbuncles, large furuncles, and
pyomyositis. Incision and drain-
age for cutaneous abscesses is
preferred over needle aspiration.
As discussed, necrotizing infec-
tions, including gas gangrene,
myonecrosis, and necrotizing fas-
ciitis, require urgent surgical de-
bridement. Debridement should
also be considered for cutaneous
angioinvasive fungal infections.
Surgical site infections should be
treated with suture removal and
incision and drainage.

How long should patients
receive antimicrobial therapy?
For cellulitis, the recommended
duration of antimicrobial therapy
is 5 days (49), with an extension if
improvement is not noted. For
cutaneous abscesses, 7 days of
adjunctive antibiotics is appropri-
ate for most patients. For neutro-
penic patients with bacterial
SSTIs, the recommended treat-
ment duration is 7 to 14 days.
The optimal duration for NSTIs
has not been defined, but antimi-
crobial therapy should be contin-
ued until no further debridement
is required and the patient is clin-
ically stable.

Treatment... Treatment of nonpurulent uncomplicated cellulitis should
target streptococci. Empirical coverage for purulent infections should
include MRSA. Treatment of abscesses requires drainage, and cure
rates are increased with adjunctive antibiotics. NSTIs require emergent
surgical evaluation for debridement.

CLINICAL BOTTOM LINE
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Practice Improvement
What factors do U.S.
stakeholders use to evaluate
the quality of care for soft
tissue infection and cellulitis?
Cellulitis and surgical site infec-
tions currently have no specific
core measures, which are national
standards developed by The Joint
Commission and the Centers for
Medicare & Medicaid Services to
assess health care facilities. Surgi-
cal site infections are reportable to
the National Healthcare Safety
Network of the Centers for Disease
Control and Prevention.

What do professional
organizations recommend
regarding the care of patients
with cellulitis and soft tissue
infection?
The IDSA periodically publishes
guidelines on management of
SSTIs, the most recent of which
were published in 2014. This
review largely reflects their rec-
ommendations. See the Tool Kit
for other guidelines related to
the prevention and treatment of
soft tissue infections.

In the Clinic

Tool Kit
Cellulitis and
Soft Tissue
Infections

Clinical Guidelines
http://www.idsociety.org/Guidelines/Patient_Care

/IDSA_Practice_Guidelines/Infections_by_Organ
_System/Skin_Soft_Tissue/Skin_and_Soft_Tissue
_Infections/

Clinical practice guidelines from the Infectious Diseases
Society of America.

Clinical Resources
https://www.cdc.gov/mrsa/community/clinicians

/index.html
Detailed information regarding methicillin-resistant

Staphylococcus aureus from the Centers for Disease
Control and Prevention.

https://www.cdc.gov/mrsa/pdf/flowchart_pktcrd.pdf
Useful information in single page related to skin and soft

tissue infections.

Patient Information
http://www.aafp.org/afp/2015/0915/p474-s1.html
Patient information from the American Academy of

Family Physicians.

In
the

Cli
nic
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WHAT YOU SHOULD KNOW
ABOUT CELLULITIS AND
SOFT TISSUE INFECTIONS

What Is Cellulitis?
Cellulitis is an infection of the skin and soft tissues

below the skin. It occurs when bacteria enter
your body through a cut or opening in the skin.
You could get cellulitis from:

• A cut or injury that opens your skin, such as
through an accident or surgery

• Burns
• Human, animal, or insect bites
• Skin ulcers
• Dermatitis or other skin conditions
Certain health conditions increase your risk for cel-

lulitis, including:
• Diabetes
• Peripheral artery disease
• Cirrhosis
• HIV
• Obesity

What Are the Warning Signs?
• Red, hot, and swollen skin in the affected area
• Pain
• Pus leaking from the wound
• Tight or glossy look to the skin
• Chills and fever
• Skin sores
• Pus or fluid that collects under the skin

How Is It Diagnosed?
The infection may affect only your skin; however, it

may also affect tissues under your skin, which
could cause infection to spread to your blood
and lymph nodes.

• Your doctor will ask you about your
symptoms. He or she will also carefully
examine your skin to check for signs of
infection.

• In rare cases, you may need a blood test.

How Is It Treated?
• It is important to call your doctor right away if

you think your skin is infected. If the infection
spreads, it can be dangerous.

• Your doctor will clean your skin where it is
infected.

• Fluid from the wound may need to be
drained.

• You may be given antibiotics to kill the
bacteria.

• The infection usually goes away after you take
antibiotics. You may need to take them for a
longer period if the infection is more severe. If
you are given antibiotics, be sure to finish
them, even if you feel better or the infection
has gone away.

How Can It Be Prevented?
• If you get a minor cut or injury that breaks your

skin, be sure to clean it well with soap and
water and use an antibiotic ointment, which is
available at your local pharmacy.

• If you have a deep wound, a puncture, or any
other serious injury, see your doctor. The
injury might need to be cleaned using special
instruments.

• If you have diabetes, get regular foot
examinations and wear diabetic shoes.

• If you are prone to cellulitis, your doctor may
prescribe an antibiotic that you will need to
take for a longer time.

Questions for My Doctor
• How do I know if I have an infection?
• How did I get an infection?
• How long before the treatment starts to work?
• Are there any side effects from taking

antibiotics?
• How can I prevent this from happening again?
• Are there any activities I should avoid?

For More Information

Medline Plus
www.nlm.nih.gov/medlineplus/cellulitis.html
National Institute of Allergy and Infectious Diseases
www.niaid.nih.gov/diseases-conditions/group-strep-types

In the Clinic
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