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frequently mistaken for routine pyogenic processes and
as routine cultures are rarely kept long enough to show
growth, this condition should be considered in patients
with such a history and cultures should be incubated
for several weeks.
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INTRODUCTION
Abstract Nocardia species are ubiquitous soil-dwelling Gram-pos-
Most cases of nocardiosis are seen in immunocompro- itive branching beaded bacteria that are responsible for
mised patients. Primary lymphocutaneous is a rela- @ wide spectrum of diseases in both normal and immu-

. . N : . [12] L .
tively uncommon presentation of this disease that may =~ nocompromised patients' . Nocardia infections of the

also occurs in normal hosts. Diagnosing this infection ~ pulmonary system and disease dissemination, including
requires a high index of suspicion since cultures can secondary cutaneous involvement, are well documented
take several days to exhibit growth. The microbiology ~ in immunosuppressed patients™. We report four cases
laboratory must therefore be notified about cases in  that demonstrate the classic features of primary lympho-
which this pathogen is suspected. We report four cases cutaneous nocardia infection. Three of these infections
of primary lymphocutaneous norcardiosis. Of particular were associated with gardening,

interest is the association of three of these cases with
gardening.

CASE REPORT
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reserved.

A 49-year-old Hispanic man with a history of diabetes
mellitus presented with swelling and redness in the left el-
bow after squeezing a furuncle on his left hand 2 d prior.
He had no fever and did not recall any injury or trauma
to the hand. On physical exam, he had a furuncle with
visible pus on the dorsum of the left ring finger. He also
exhibited erythema and edema up to the left elbow with
streaks of lymphangitis. He had a normal white blood
cell count (WBC) count of 7.0 K/uL and an elevated
high-sensitivity C-reactive protein (hs-CRP) of 6.6 mg/L.

Key words: Nocardia; Nocardiosis; Lymphocutaneous;
Brasiliensis; Asteroides; Gardening

Core tip: Nocardiosis is an infection most often seen in
immunocompromised individuals. In particular, primary
cutaneous disease rarely occurs in normal hosts. We
present a case series of patients that developed this
infection after gardening. As nocardial infections are
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Figure 1 Nocardia brasiliensis cutaneous abscess with lymphangitis.

He was admitted and treated with intravenous clindamy-
cin for 2 d. The lesion was incised and drained and the
purulent fluid was sent for cultures. He was discharged
on oral cephalexin and trimethoprim-sulfamethoxazole
for suspected methicillin-resistant Staphylococcus aureus.
The Gram stain revealed the presence of Gram-positive
beaded rods 3 d after admission. Nocardia brasiliensis was
found by sequence identification 25 d after the initial ad-
mission. Treatment with oral trimethoptim-sulfamethox-
azole was continued for 6 mo.

Case 2

A 59-year-old Hispanic man with a history of esopha-
geal cancer with metastases to the lung and hyperten-
sion presented to his primary care physician with left
calf redness, swelling and pain. The symptoms started
after manipulating a furuncle on his left calf. Two days
prior to this, he had been working in his garden and
had knelt down in soil. He had not received any che-
motherapy in the last 2 years. He was started on oral
cephalexin but after 2 d, he developed rigors, diaphore-
sis and fever. He therefore returned to the emergency
room and was admitted. On physical exam, he was
afebrile and had a 1 cm ulcer with purulent discharge
on the posterior aspect of his left calf. The surround-
ing area was erythematous and tender but not fluctu-
ant or indurated. He had an area of erythema on the
medial aspect of the left thigh with tender left inguinal
lymphadenopathy. The largest lymph node was about
1 cm in diameter. The patient exhibited lymphangitis
along the medial aspect of the lower extremity (Figure
1). He had a normal WBC count of 8.2 K/pL, elevated
CRP of 31.2 mg/L,, alkaline phosphatase of 341 U/L,
AST of 41 U/L and total bilirubin of 2.2 mg/dL. The
wound was incised and drained and the fluid sent for
cultures. He was started on vancomycin and piperacil-
lin/tazobactam. The Gram stain showed Gram-positive
beaded rods 3 d after admission. He was discharged on
oral trimethoprim-sulfamethoxazole. Final cultures were
positive for Nocardia brasiliensis by sequence identification
37 d after admission. Treatment with oral trimethoprim-
sulfamethoxazole was continued for a total of 6 mo
with complete resolution of symptoms.
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Case 3

A 78-year-old Caucasian man with a history of pros-
tate cancer and coronary artery disease presented to his
primary care physician with a right knee lesion that had
started as a small furuncle one week prior. He had been
gardening and kneeling in the soil recently. Due to con-
cerns for septic arthritis, an aspiration of the knee was
attempted but no fluid was recovered. He was started
on an outpatient regimen with oral doxycycline. After 2
d, he developed a new erythema over his right thigh. He
therefore returned to the emergency room and was admit-
ted to the hospital. On physical exam, he was afebrile and
his right knee was erythematous. He had a suppurative
lesion in the subpatellar region and there were multiple
indurated and erythematous areas in a linear pattern from
the patella to just below the femoral ligament. There was no
inguinal lymphadenopathy. He had a normal WBC count of
8.6 K/uL and an elevated CRP of 56 mg/L. The area was
incised and drained and the fluid sent for cultures. He was
started on intravenous vancomycin. He was discharged
after 2 d on oral trimethoprim-sulfamethoxazole. Fungal
cultures were positive for partial acid-fast thin-branched
filaments 6 d after admission. The organism was identified
as Nocardia brasiliensis 39 d after admission. Trimethoprim-
sulfamethoxazole was stopped because of a rising creati-
nine level and he was switched to amoxicillin/clavulanate
and minocycline. The treatment was continued for a total
of 6 mo with complete resolution of symptoms.

Case 4

A 62-year-old Caucasian man living in the Bahamas pre-
sented to his primary care physician with a right knee
lesion associated with pain, redness, swelling and warmth
for the last 3 d. About a week prior to developing these
symptoms, he had noticed a small scratch in the same
area. This wound had not been covered while garden-
ing and he had been kneeling in soil on his bare knees.
He had a past medical history of ulcerative colitis being
treated with infliximab. As his symptoms worsened, he
decided to seck care at our facility. On physical exam, he
was afebrile, had 2 2 cm X 3 cm X 1 cm abscess on the
right knee, right inguinal lymphadenitis and signs of lym-
phangitis along the medial thigh. He had a normal WBC
count of 7.0 K/uL and an elevated CRP of 24.5 mg/L.
His alkaline phosphatase was 69 U/L, aspartate amino-
transferase (AST) 67 U/L, and alanine aminotransferase
45 U/L. He was treated with intravenous cefttiaxone and
his infliximab therapy was put on hold. Gram positive
beaded rods were seen on the Gram stain 3 d after ad-
mission. The organism was identified as Nocardia brasilien-
sis 10 d later. He was then switched to oral trimethoprim-
sulfamethoxazole. After 6 mo of therapy, his infliximab
therapy was resumed. Given the need for treatment with
his immunomodulator, he was continued on prophylactic
trimethoprim-sulfamethoxazole indefinitely.

DISCUSSION

The Nocardia genus belongs to the order Actinomyceta-
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Figure 2 Nocardia brasiliensis white, rugged colonies on blood agar.

Figure 3 Modified acid fast stain of Nocardia brasiliensis demonstrating
filamentous growth.

les, a group of gram-positive, aerobic, branching, beaded,
partially acid-fast bacteria”™. They are ubiquitous in nature
and can be found in soil, ait, and watet'™. Nocardia aster-
oides 1s the most common species associated with human
disease”. There may be geographic variation in Nocardia
species distribution with more case of Nocardia brasiliensis
observed in the Southern United States'.

The exact incidence of nocardiosis is difficult to esti-
mate but approximately 1000 cases occur annually in the
United States™. Nocardia infections of the pulmonary
system and disease dissemination, including secondary
cutaneous involvement, are well documented in immu-
nosuppressed patients”. Primary cutaneous nocardiosis
accounts for up to 5% of all cases of nocardiosis and is
more often associated with Nocardia brasiliensis™' """,

Primary cutaneous nocardiosis results from direct in-
oculation of the organism into the skin as a result of mi-
S0 Primary
cutaneous nocardiosis may cause ulceration, pyoderma,
cellulitis, nodules or subcutaneous abscesses. Patients
commonly present with pain, swelling, erythema and
warmth®™?, Tt can be clinically indistinguishable from
other bacterial infections such as the ones caused by
Staphylococcus anrens and group A streptococci.

Lymphocutaneous nocardiosis occurs when a primary
nocardial skin infection involves and spreads within the
lymphatic system. The clinical picture of lymphocutane-
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ous nocardiosis could look similar to infections caused by
Sporothrix schenckii or atypical mycobacterial infection™".
However, in nocardia infections, the presentation is usu-
ally more acute.

Nocardia are relatively slow-growing organisms that
can be grown on standard blood agar but prefer en-
riched media such as Lowenstein Jensen or Sabouraraud-
dextrose agar. They typically appear as white, yellow,
or orange rugous colonies (Figure 2). On microscopy,
nocardia appears as aerial filaments that break up into
small bead-like spores (Figure 3). Routine cultures usu-
ally require 5-21 d to exhibit growth, which may lead
to underdiagnosis if the organism is not seen on Gram
staining since most routine cultures are discarded after 3
d of incubation'”.

The standard treatment for nocardiosis is trime-
thoprim-sulfamethoxazole. Surgical debridement of pu-
rulent lesions may be needed to optimize therapy. While
no definitive length of treatment has been established,
the patient should be treated for at least 6 mo to prevent
relapse. Longer treatment courses should be considered
in immunosuppressed patients[z’é’s’m’lzl.

Our case series is of particular interest because three
of the four patients had had recent exposure to soil while
gardening. In addition, two of them recalled having a
small wound on their knee prior to kneeling on soil. We
believe that the patients inoculated themselves with the
organism at that time. We therefore suggest that a careful
history should be taken with specific questions about soil
exposure in patients presenting with symptoms similar to
those described. In addition, we suggest that a modified
acid-fast stain be performed and that cultures be kept for
21 d in such cases.

Nocardiosis is an infection most often seen in immu-
nocompromised individuals. Infections most commonly
affect the lungs and are more often associated with No-
cardia asteroides. Primary cutaneous disease rarely occurs in
normal hosts and is typically associated with significant
soil contact. In these cases, the main pathogen is Nocardia
brasiliensis. Nocardial infections are frequently mistaken
for routine pyogenic processes, as routine cultures are
rarely kept long enough to show growth. Sulfa-containing
regimens are often effective in treating nocardia infections
and treatment should be continued for at least 6 mo.
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