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Abstract
Purpose of Review Due to their immunocompromised status, solid organ transplant (SOT) recipients are at risk for Nocardia
infections. These infections often necessitate early invasive diagnostics alongside prolonged, often combination antimicrobial
therapy. This review summarizes the importance of this pathogen in skin and soft tissue infections (SSTIs) in SOT recipients
inclusive of recently reported cases in the literature and an update on the epidemiology, diagnostics, and management.
Recent Findings Six studies with 13 isolated SSTIs due to Nocardia have been published in the last 5 years in SOT recipients.
The most common underlying type of transplant was kidney and time from transplantation to infection varied from 6 months to
16 years. Misdiagnosis was frequent. Available identified species included N. brasiliensis (2), N. farcinica (2), N. flavorosea (1),
N. abscessus (1), N. anaemiae (1), N. asteroides (1), N. nova (1), and N. vinacea (1). Treatment choice and duration varied
widely, and trimethoprim-sulfamethoxazole was utilized most often with no documented infection relapse.
Summary Nocardia SSTIs can occur both in isolation and as a component of a disseminated infection. Overall, isolatedNocardia
SSTIs are uncommon in SOT recipients and are often initially misdiagnosed. They present multiple challenges to the clinician
including evaluation for potential co-pathogens and/or non-infectious processes and ruling out the presence of disseminated
infection. While trimethoprim-sulfamethoxazole remains the agent of choice for management of most isolated SSTIs, therapy
must be tailored to the individual patient based on species-specific susceptibility patterns and formal susceptibility testing, site(s)
of infection, and patient tolerability.
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Introduction

Nocardia species are ubiquitous aerobic gram-positive, cata-
lase-positive, partially acid-fast filamentous branching bacte-
ria. They are found in soil and decaying plant matter and
belong in the order Actinomycetales [1]. Although Nocardia
can be found worldwide, geographic distribution of the differ-
ing species varies. Transmission most commonly occurs via
inhalation; other potential routes include penetrating injuries,
iatrogenic procedures, or ingestion [1, 2]. The genus Nocardia
consists of over 80 different species although not all are clin-
ically significant in humans [3]. Species identification is im-
portant as the spectrum of disease and antimicrobial suscepti-
bility patterns vary by species of Nocardia. Recent changes in
Nocardia taxonomy have resulted in a reclassification of some
species making comparisons of epidemiologic trends across
time more complex. This reclassification has been largely
driven by the availability of more sophisticated diagnostics
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including gene sequencing and matrix-assisted laser desorp-
tion ionization-time of flight mass spectrometry (MALDI-
TOF MS) which have replaced previously utilized biochemi-
cal techniques [2, 4]. However, Nocardia species identifica-
tion continues to be a challenge in clinical laboratories [3].

Nocardia impacts both immunocompetent and immuno-
compromised hosts though infections in the latter group pre-
dominate. Risks for infection include comorbidities such as
diabetes, chronic lung disease, and alcoholism as well as other
immunocompromising conditions including active cancer, he-
matopoietic cell, and solid organ transplantation and associat-
ed immunosuppressive therapies [5–15]. This review will fo-
cus on Nocardia skin and soft tissue infections (SSTIs) in
solid organ transplant (SOT) recipients inclusive of the avail-
able published literature on this topic over the last 5 years.

Epidemiology and Significance of Nocardiosis
in SOT Recipients

Nocardia can result in life-threatening infections in the SOT
recipient particularly when disseminated disease is encoun-
tered [11, 16–26]. It is considered an opportunistic infection
and typically presents in the late post-transplant period though
the onset varies from 1 month to many years post-transplant
[16, 18, 27, 28].

The overall incidence of Nocardia appears to be increasing
and is likely due to improved identification in the clinical
laboratory as well as an expansion of the at-risk population
[11, 12, 29, 30]. The reported incidence of Nocardia in the
SOT population ranges from 0.4 to 2.65% [12, 30, 31]. Recent
studies demonstrate an increase, as well as overall higher rates
of infection, in the lung transplant population [11, 12, 16, 19,
30, 31]. Likely, contributions to this include an increase in this
transplant type over time, high levels of immunosuppression
applied alongside the unique risk of direct exposure of the
allograft to the outside environment in the context of an or-
ganism most commonly acquired via inhalation. The lowest
rates of infection have been reported in the liver and kidney
transplant populations [6, 11, 18, 32]. In the SOT population,
specific risk factors identified include high calcineurin inhib-
itor levels, cytomegalovirus disease, and use of high-dose ste-
roids [12, 29].

Nocardiosis most often presents as pneumonia in the SOT
recipient, and disseminated infection is common.
Extrapulmonary sites of infection include the skin and soft
tissue, central nervous system (CNS), and bloodstream.
Although isolated SSTIs occur frequently in the immunocom-
petent host, this is less common in the SOT population. For
example, in a multicenter study including 117 cases of
nocardiosis in SOT recipients, 37/117 (31.6%) demonstrated
skin and soft tissue involvement with only 8/37 (21.6%)
representing localized SSTIs [18]. This aspect is important

to consider when managing isolated SSTIs in SOT recipients
as extrapolation of the incidence and mortality for nocardiosis
reported in this population overall may not be entirely illus-
trative. Large cohorts and more contemporary series report
overall mortality rates of 16 to 32% [16, 19, 29–31] in SOT
recipients with Nocardia. In the multicenter European case-
control study inclusive of 117 SOT recipients with Nocardia
infection, the 1-year all-cause mortality was more than 10
times higher in SOT recipients with nocardiosis than matched
controls [19]. Additionally, it is well-known that Nocardia
often presents with other opportunistic infections, such as fun-
gal or mycobacterial infections and/or viral reactivation, spe-
cifically cytomegalovirus, which can also carry significant
morbidity and mortality [12, 28, 29, 33].

Depending on the series, the most common species of
Nocardia identified are N. nova complex [12, 16, 31],
N. farcinica [31], N . cyriacigeorgica [6, 18, 32],
N. abscessus complex [34], and N. brasiliensis [34].
However, overall epidemiology depends at least in part upon
the geographic location and host. In addition, species may
have notable clinical characteristics, including a predilection
to certain sites of infection. For instance, N. farcinica has been
described as a more virulent pathogen with a tendency for
disseminated infection inclusive of the CNS [3, 35]. Another
example is N. brasiliensiswhich is most often associated with
skin and soft tissue infections and seen more commonly in
tropical and subtropical climates [1, 2]. Other species such
as N. pseudobrasiliensis, N. abscessus, N. anaemiae,
N. asteroides, N. farcinica, N. flavorosea, N. nova complex,
N. asiatica, N. mexicana, N. niigatensis, N. otidiscaviarum,
N. neocaledoniensis, N. wallacei, N. veterana, and N. vinacea
have also been described in association with SSTIs [1, 3, 16,
18, 19, 26, 36–42].

Nocardia Skin and Soft Tissue Infections
in SOT Recipients

Nocardia SSTIs occur through one of two mechanisms, either
primary cutaneous nocardiosis due to trauma or other inocu-
lation, including iatrogenic, or secondary cutaneous
nocardiosis due to disseminated infection [43–45]. The clini-
cal presentation of primary cutaneous nocardiosis typically
includes one of three patterns: (1) lymphocutaneous, (2) my-
cetoma, and (3) superficial skin infection [1, 45, 46].
Lymphocutaneous infection typically presents as an ulcerated
draining lesion at the site of injury accompanied by proximal
lymphangitic spread with overlying subcutaneous nodules
and often regional lymphadenopathy. This pattern has been
readily misdiagnosed as sporotrichosis, a fungal infection
caused by Sporothrix schenckii and is often referred to as
sporotrichoid nocardiosis. However, it can be seen with a
multitude of infectious pathogens including other bacteria
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(e.g., Staphylococcus aureus, Streptococcus pyogenes,
Francisella tularensis), fungi (e.g., endemic fungi such as
Coccidioides, Blastomyces, and Histoplasma; molds such as
Aspergillus and Scedosporium), mycobacteria (e.g.,
Mycobacterium tuberculosis and atypical mycobacteria, most
notably M. marinum), and viral pathogens (e.g., Cowpox,
herpes simplex virus) as well as non-infectious processes in-
clusive of malignancies (e.g., squamous cell carcinoma, lym-
phoma, melanoma, and keratoacanthoma) [45, 47, 48].

Mycetoma or “Madura foot” has been recognized by the
World Health Organization in 2016 as one of the neglected
diseases often affecting patients in remote areas with poor
access to health care. It is most commonly caused by bacterial
pathogens (actinomycetoma) including Nocardia ,
Actinomyces, and fungal pathogens (eumycetoma) including
Madurella mycetomatis, Fusarium, Cladosporium, and
Exophiala species [49]. Mycetoma is a chronic, slowly pro-
gressive infection that often starts as a small nodule at the site
of traumatic entry of the pathogen, usually the foot. If left
untreated, it can lead to mass-like lesions with destructive
granulomata and fistula formation, affecting the underlying
tissue and bone with significant disability [50, 51].
Mycetoma is uncommon in the SOT population with no re-
ported cases in the literature over the preceding 5-year period.

Superficial SSTIs can have a quite variable appearance
including ulcers, papules, pustules, plaques, nodules, diffuse
erythema, and cellulitis as well as abscess and fistula forma-
tion. Rare cases of necrotizing fasciitis have been reported in
the non-SOT population [52, 53]. This cutaneous presentation
can mimic essentially any type of SSTI as well as non-
infectious culprits including inflammatory conditions such as
erythema nodosum and pyoderma gangrenosum [38, 54, 55].
Secondary cutaneous nocardiosis seen in disseminated
Nocardia infections is essentially indistinguishable from a
primary SSTI thoughmultifocal skin lesions heighten the con-
cern for a disseminated process.

As mentioned, Nocardia infections isolated to the skin and
soft tissue are overall less frequent in the SOT recipient in
comparison with other sites of involvement, inclusive of dis-
seminated infection. In fact, in the last 5 years, very few cases
of isolated SSTI due to Nocardia have been described. A
summary of these infections is shown in Table 1. There have
been six studies identified that include a total of 13 cases [16,
18, 19, 26, 36, 37, 39]. One European series included eight
SOT recipients with SSTIs as a component of a larger series of
Nocardia infections; hence, full details regarding these cases
were not available [18, 19]. The remaining five cases reported
in the literature occurred in renal transplant recipients.
Cutaneous lesions in this group were discovered between
6 months to 16 years following SOT with the superficial
SSTI pattern predominating, saving one case of sporotrichoid
nocardiosis [36]. No cases of mycetoma were reported in SOT
recipients during this period. Identification of the Nocardia

species was made by partial 16S rRNA sequencing in three
cases [26, 36, 37]. Susceptibility testing was performed in four
of the five cases and treatment duration ranged from three to
12 months with all cases achieving clinical cure and no report-
ed relapse of infection during the variable periods of follow-up
evaluation. Ayoade et al. [36] described a case of
sporotrichoid nocardosis with N. brasiliensis alongside an ex-
tensive review of published SSTIs with this pathogen in SOT
recipients. In total, they described five patients with SSTIs
with three (two renal and one liver transplant recipients)
representing isolated SSTIs without dissemination. Clinical
cure was achieved in all three patients with reported treatment
durations ranging from 8 weeks to 6 months. Khadka et al.
[39] described a Nepali health care worker who underwent
renal transplantation and developed cutaneous nocardiosis at
the surgical site. The infection was initially thought to repre-
sent a typical bacterial SSTI but was not responding to stan-
dard antibiotic treatment and was thenmisdiagnosed further as
M. tuberculosis. After 2 months of M. tuberculosis–directed
therapy, the lesions continued to progress and eventually his-
topathology and culture revealed Nocardia asteroides further
illustrating the potential delay in diagnosing Nocardia infec-
tions and the importance of maintaining a high index of sus-
picion for this pathogen.

Diagnostics

Nocardiosis requires early and sometimes invasive diagnos-
tics including biopsy, culture, and radiographic imaging to
establish both the presence and extent of infection. Ideally,
the diagnosis of Nocardia is made via isolation of the organ-
ism in culture; hence, submitting a timely specimen from the
site of infection to the microbiology laboratory cannot be
overemphasized. It is also important for microbiology col-
leagues to be alerted to the clinical suspicion of this pathogen
to ensure optimal incubation conditions and allow sufficient
time for growth. Specimens submitted to the microbiology lab
should be sent for routine bacterial, fungal, and mycobacterial
cultures not only to confirm the presence of Nocardia but for
evaluation of co-infections with other pathogens [12, 28, 29,
33, 56]. While diagnostics should be tailored to the individual
clinical scenario, Nocardia most commonly affects the lung
and can disseminate to essentially any organ with a predilec-
tion for the CNS [57]. Therefore, in SOT recipients diagnosed
with cutaneous Nocardia infection, further diagnostics are ad-
vised inclusive of blood cultures and imaging of the chest and
brain. The latter should be at least considered even in the
absence of overt clinical symptoms of CNS involvement giv-
en the management implications for disease at this site.

Nocardia are able to grow on many non-selective media
under strictly aerobic conditions, including chocolate agar, 5%
sheep blood agar, automated blood culture broth media, and
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others. They can also grow on a variety of selective fungal and
mycobacterial media if they survive the initial digestion pro-
cedure used in processing specimens from non-sterile sites
prior to culturing. Although they can be inhibited by certain
antibiotics, such as penicillin and streptomycin, they readily
grow on some selective media, such as colistin-nalidixic acid,
modified Thayer-Martin agar (used for isolation of Neisseria
gonorrhoeae), and selective buffered charcoal yeast extract
agar used for isolation of Legionella species. This strategy
can be used when trying to isolate Nocardia from contaminat-
ed specimens, such as sputum and wounds. Growth can be
achieved at a variety of temperatures from 25 to 45 °C, en-
hanced by incubation in 10%CO2. Typically,Nocardia can be
recovered in culture between 2 to 7 days, but may take up to as
long as 4 weeks, especially if grown on selective, mycobacte-
rial media [58]. Typical colonies are dry and chalky, although
they can also display shades of yellow, orange, and pink,
usually with a pungent, musty odor of dirt. Gram stain shows
beaded, branching gram-positive filaments that are partially
acid fast, which can be used to differentiate Nocardia from
Streptomyces species, another aerobic actinomycete that can
have similar colony and gram stain appearance [58].

Historically, Nocardia species were differentiated phenotypi-
cally, based on their ability to hydrolyze or decompose adenine,
casein, tyrosine, xanthine, and hypoxanthine [59]. Over the
years, with increased use of molecular technologies, especially
gene sequencing, and identification of more Nocardia species, it
has become apparent that biochemicalmethods are not sufficient-
ly sensitive to discriminate between the species [4]. Conville and
colleagues recently proposed an identification methodology
pathway for accurate identification of Nocardia clinical isolates
[4]. This algorithm recommends primary use of MALDI-TOF
MS systems that are validated for the most common Nocardia
species. Mechanical disruption and protein extraction are neces-
sary initial processing steps, but still lead to fairly rapid differen-
tiation between most common Nocardia species including those
in the N. abscessus , N. nova , N. transvalensis ,
N. cyriacigeorgica, andN. farcinica complexes. Two recent mul-
ticenter studies report 76% correct identification to species, with
additional 14% identification to complex level, as well as 86%
agreement of isolate identification between centers [60, 61]. If
MALDI-TOFMS identification is not successful or further iden-
tification from complex, group, or taxa to species level is clini-
cally necessary, Conville et al. recommend using 16S rRNAgene
sequencing as the next step [4]. Although considered the gold
standard for bacterial identification, this technology may not be
able to reliably distinguish between allNocardia species. For this
reason, multi-locus sequence analysis (MLSA) using sequencing
of 4 to 5 housekeeping genes, such as 16S rRNA, hsp65, rpoB,
and others, can be pursued. This technology is only performed in
a handful of reference laboratories and may also fall short of
identification in certain instances, especially as additional new
Nocardia species are identified.

Susceptibility testing of Nocardia species should be pur-
sued on clinically relevant isolates. Standardization for sus-
ceptibility testing is published by the Clinical and Laboratory
Standards Institute (CLSI), including broth microdilution test-
ing, with updated clinical breakpoint interpretation [62, 63]. It
is of utmost importance that susceptibility testing be per-
formed at an experienced reference laboratory as several anti-
microbials have been shown to give inconsistent results, in-
cluding false resistance of ceftriaxone, imipenem, and sulfon-
amides [64]. Clinical breakpoints for Nocardia species have
been established for the following antimicrobials: amikacin,
amoxicillin-clavulanate, ceftriaxone, ciprofloxacin,
clarithromycin, doxycycline, imipenem, linezolid,
minocycline, moxifloxacin, rifampin, trimethoprim-
sulfamethoxazole (TMP-SMX), tobramycin, and vancomycin
[62].

Treatment

The backbone of management of Nocardia infections in SOT
is antibiotic therapy. However, management must be individ-
ualized as there is not a “one size fits all” approach and sur-
gical debridement alongside reduction of immunosuppressive
therapy may be required. Considerations when selecting anti-
biotic therapy include theNocardia species involved, site(s) of
infection, presence of co-pathogens as well as adverse effects,
intolerabilities, and drug interactions associated with candi-
date antibiotics. When managing infections in critically ill
patients including those with severe pulmonary and/or dis-
seminated infections, inclusive of the CNS, combination ther-
apy is typically employed up-front with at least two and some-
times three agents [11]. However, empiric single-agent thera-
py is often utilized in the management of isolated SSTIs. The
first-line antibiotic for consideration in this setting is TMP-
SMX. This agent has excellent penetration into the skin, soft
tissue, and bone, and high doses are typically employed (10–
15 mg/kg/day of the TMP component) when treating
Nocardia infections. Side effects of TMP-SMX include
myelosuppression, nephrotoxicity, and gastrointestinal intol-
erance and can be notable barriers to use in the SOT popula-
tion [65]. Further, not all Nocardia species are susceptible to
this therapy. N. brasiliensis, the most common species associ-
ated with SSTIs, are generally quite susceptible to TMP-SMX
but higher rates of resistance have been shown with particular
species including N. pseudobrasiliensis, N. transvalensis
complex, and N. farcinica [34]. Uhde and colleagues [66]
retrospectively evaluated antibiotic susceptibility patterns
over a 10-year period (1995 through 2004) for Nocardia iso-
lates from United States (US) centers submitted to the Centers
for Disease Control and Prevention and reported a 42% rate of
resistance to TMP-SMX, highest among N. farcinica (80%
resistant). This data would suggest that plan for empiric
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monotherapy with TMP-SMX while awaiting susceptibility
data may be flawed. However, much lower rates of TMP-
SMX resistance have been reported by others both in the US
and elsewhere [5, 31, 34, 67–69]. For example, Brown-Elliott
and colleagues reviewed susceptibility results for 552 isolates
of Nocardia from 2005 through 2011 from six major US lab-
oratories utilizing CLSI-recommended broth microdilution
methods and found only 3 isolates (0.5%) with TMP-SMX
resistance [69]. They proposed that reported increased rates of
TMP-SMX resistance were overstated and likely related to the
difficulties in performing Nocardia susceptibility and lack of
standardized proficiency testing. Our own center-specific data
from an 18-year review of nocardiosis spanning 1996 to 2013
further supports the lack of emerging TMP-SMX resistance
with identification in only 2 of 142 (1%) of Nocardia isolates
[5].

Table 2 summarizes select susceptibility data for TMP-
SMX and other antibiotics utilized in the treatment of
Nocardia infections. While this information should by no
means replace formal susceptibility testing, it can aid in defin-
ing an initial antimicrobial approach once the Nocardia com-
plex and/or species has been identified and while awaiting the
results of susceptibility testing. In patients intolerant of TMP-
SMX, the use of alternative oral options for isolated SSTIs is
appealing. However, the use of empiric monotherapy with oral
agents such as amoxicillin/clavulanic acid, fluoroquinolones
(ciprofloxacin, moxifloxacin), macrolides (azithromycin,
clarithromycin), tetracyclines (minocycline), and
oxazolidinones (linezolid, tedizolid) is limited as activity of
these therapies depend on the Nocardia species and suscepti-
bility patterns as demonstrated in Table 2. Therefore, in pa-
tients intolerant of TMP-SMX, combination therapy is often
employed until susceptibility results are available. Of the
available alternative oral agents, linezolid, the first-in-class
oxazolidinone, appears to have the broadest in vitro activity
across Nocardia species. Linezolid is a highly bioavailable

oral therapy with good penetration into the skin and soft tis-
sues, lungs, and central nervous system [71, 72]. Use of linez-
olid in Nocardia infections was first reported by Moylett et al.
wherein it was successfully utilized as either mono- or com-
bination therapy in 6 patients with isolated skin and soft tissue
(n = 1), pulmonary (n = 1), and disseminated (n = 4) infections
[73]. Additional data with linezolid specifically in the SOT
population has emerged supporting its use as a component
of up-front therapy while awaiting susceptibility data given
its favorable pharmacokinetics and broad activity against
Nocardia [74]. However, limitations to its use, particularly
as long-term therapy, include associated side effects inclusive
of myelosuppression, peripheral and optic neuropathy, and
lactic acidosis as well as the potential for serotonin syndrome
when taken with concomitant serotonergic medications often
also applied in SOT recipients, including antidepressants in
the selective serotonin reuptake inhibitor class [71, 72].
Tedizolid, a second-in-class oxazolidinone antibiotic, also ap-
pears to have excellent in vitro activity against Nocardia spe-
cies [75]. With its ease of once daily dosing alongside overall
lower reported risks of myelosuppresion and serotonin syn-
drome compared with linezolid, tedizolid represents an excit-
ing addition to the Nocardia treatment armamentarium [75,
76].

The duration of treatment for nocardiosis in SOT depends
on multiple factors including the degree of immunosuppres-
sion, site(s) of involvement, and overall severity of infection.
In general, treatment is prolonged due to concerns for relapsed
or recurrent infections with shorter treatment courses [77–79].
Guidelines put forth by the American Society of
Transplantation (AST) recommend pulmonary infections be
treated at least 6 months whereas disseminated infection, in-
clusive of the CNS, be treated a minimum of 12 months. The
duration of therapy for isolated Nocardia SSTIs is least clear-
cut, though a minimum 6-month course has also been recom-
mended. As noted in the review of recent available literature,

Table 2 Nocardia antibiotic
susceptibility patterns (composite
data)

Species/complex TMP-
SMX

AMK IMI CTX AM-
CL

LZD CLAR MIN CIP

N. abscessus/N. abscessus
complex

+ + ± + ± + – ± –

N. brasiliensis + + – ± + + – ± –

N. cyriacigeorgica + + ± + – + – ± –

N. farcinica + + ± – ± + – ± ±

N. nova/N. nova complex + + + ± – + + ± –

Antibiotic class effect is NOT universally applicable. For example, susceptibility patterns among carbapenems
(e.g., imipenem, meropenem, ertapenem) may vary within the same Nocardia species or complex. List includes
only select Nocardia species

AMK, amikacin; AM-CL, amoxicillin/clavulanate; CIP, ciprofloxacin; CLAR, clarithromycin; CTX, ceftriaxone;
IMI, imipenem; LZD, linezolid; MIN, minocycline; TMP-SMX, trimethoprim-sulfamethoxazole. (+) indicates
generally susceptible, (−) indicates generally resistance, and (±) indicates variable results from susceptibility
testing. Composite data from the following references: [5, 34, 62, 70]
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treatment duration is often quite variable with reported treat-
ment duration ranging from 3 to 12 months. There is data
suggesting shorter courses of therapy may be successfully
applied in isolated SSTIs [29, 80]. For example, in a contem-
porary series of Nocardia infections in transplant recipients,
five of the eight SOT recipients with isolated SSTIs with
N. farcinica (n = 2), N. flavorosea (n = 1), N. abscessus (n =
1), and N. anaemiae (n = 1) received short-course therapy
ranging from 56 to 102 days (median 90 days) with clinical
cure and no evidence of infection relapse during a median
follow-up of 49 months (range 6 to 86 months). Of note,
two of the five patients (40%) also received secondary
prophylaxis.

The application of secondary prophylaxis following of
treatment of Nocardia infection is not well-established,
though some consider this strategy in SOT recipients, partic-
ularly those with ongoing augmented immunosuppressive
therapy [11, 16, 18]. Further, while historic data has suggested
a role of TMP-SMX in primary prevention of Nocardia,
breakthrough infections have been reported in upwards of
69% of patients receiving prophylactic TMP-SMX such that
the role of prophylaxis and ideal agent and dose remain to be
determined [12, 16, 18].

Conclusions

In conclusion, Nocardia SSTIs in the SOT recipient present
multiple challenges to the clinician. These include sorting
through a broad differential of potential pathogens, evaluation
for possible co-pathogens, and/or non-infectious processes
and ruling out the presence of disseminated infection. The
identification of Nocardia from a skin and soft tissue site
should prompt early and aggressive treatment. While TMP-
SMX remains the empiric agent of choice, therapy should
ultimately be guided by susceptibility results and take factors
including drug interactions and medication-associated toxic-
ities into account. Overall duration of therapy is dependent on
multiple factors but is typically at least 6 months for isolated
SSTI and 9 to 12 months for SSTI associated with dissemi-
nated infection. The role of both primary and secondary
Nocardia prophylaxes needs to be further defined.
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