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SUMMARY
Nocardia otitidis-cavarium is rarely isolated as an
infectious pathogen in the western world. We report on
a 71-year-old Caucasian man with membranous
glomerulonephritis who presented with several seemingly
unrelated clinical symptoms that, after laborious
diagnostics, turned out to be caused by disseminated
infection with N. otitidis-cavarium. This case highlights
the variable clinical presentations that can occur in
nocardial infections and underscores the need to search
for rare pathogens in patients taking immunosuppressive
medication.

BACKGROUND
Nocardia of the order Actinomycetales, are weakly
Gram-positive staining bacteria that, in their bacil-
lary or coccoid forms, can form partially acid-fast
branching filaments. Nocardial infections are rare,
with an estimated incidence of approximately 2–3
per million a year in the USA and around 3–5 per
million in France.1 Within the genus Nocardia,
approximately 80–85% of infections are caused by
Nocardia asteroides sensu stricto, while other
species such as N. nova, N. farcinica,
N. transvalensis and N. brasiliensis account for
most other cases, with regional variation in their
respective percentage.2 At least 50% of nocardial
infections occur in patients with some form of
immunosuppression, most notably after organ
transplantation, and in patients with AIDS, intra-
venous drug abuse or an underlying malignancy.1 3 4

N. otitidis-cavarium is very rarely isolated as the
infectious pathogen.5 It is associated with infections
of traumatic wounds in normal hosts and is
thought to be less pathogenic than other Nocardia
spp.6 Searching the medical literature from 1966 to
2014 yielded only approximately 50 infections
with N. otitidis-cavarium. None of these were
described in the context of membranous glomer-
ulonephritis (MGN) or presented with a dissemi-
nated intramuscular involvement.

CASE PRESENTATION
A 71-year-old man was referred from his primary
care physician with a preliminary diagnosis of per-
ipheral arterial vascular disease. He had a history
of smoking (70 pack-years), repair of an abdominal
aortic aneurysm 9 years earlier and had developed
diabetes after receiving steroids to treat idiopathic
MGN 6 months before this admission. In the past,
he had been treated for atrial fibrillation, hyperten-
sion, heart insufficiency due to aortic valve stenosis
and mitral valve insufficiency, acute exacerbations

of chronic obstructive lung disease, liver cirrhosis
and upper gastrointestinal bleeding due to
Mallory-Weiss lesions. He reported a maximum
walking distance of 10–20 m limited by pain in his
left upper leg and dyspnoea that had worsened
over the last few weeks. When he initially pre-
sented with his MGN, our patient had progressive
renal function decline and nephrotic range protein-
uria. After a renal biopsy and after ruling out sec-
ondary causes for MGN, he was treated with
steroids and three intravenous doses of cyclophos-
phamide. Subsequently, his renal disease was stable
with a creatinine clearance of 40 mL/min and
minimal proteinuria (100 mg/day) under low-dose
prednisone (10 mg/day) combined with mycophe-
nolate mofetil (MMF, 2×500 mg/day).
On examination, the patient had reduced breath

sounds in the right upper lung field, a 3/6 systolic
heart murmur over the aortic valve and a 5/6 sys-
tolic murmur over the mitral valve extending into
the left axilla. He had a temperature of 38.5°C and
reported recurrent fever during the last weeks as
well as 6 kg weight loss over the last 3 months.
Chest X-ray showed an opacified right upper lung
lobe. The musculature of both his thighs appeared
markedly atrophied and his left leg was painful to
external rotation. On the lower part of the left sar-
torius muscle and in the middle of the vastus latera-
lis muscle, two tender, non-erythematous,
non-overwarmed nodules could be palpated deeply
subcutaneously.

INVESTIGATIONS
The patient’s laboratory values on admission and
during the subsequent hospital stays are given in
table 1. A CT of the chest showed a homogenous
opacification of the right dorsoapical pulmonary
segment, multiple round nodules in the right upper
and lower lobe with a maximum diameter of
15×15 mm, plus enlarged mediastinal lymph nodes
(figure 1A, B). An angio-MRI of the pelvic and leg
arteries showed several high-grade stenoses as well
as two hypervascularised tumours in the left sartor-
ius muscle and vastus lateralis muscle, and another
one in the right vastus medialis muscle. A bronchos-
copy was performed showing purulent secretions
from the right upper lobe and severe chronic
bronchitis. Cytology confirmed an acute inflamma-
tion with masses of neutrophils and yeast-like
structures. Cultures were negative for bacteria
including Mycobacterium tuberculosis, as was PCR
for M. tuberculosis. Histology showed a fibrinous,
purulent, partly necrotising pneumonia with
abscesses and yeast-like structures.

Grahammer F, Fischer K-G. BMJ Case Rep 2015. doi:10.1136/bcr-2015-210032 1

Rare disease

http://crossmark.crossref.org/dialog/?doi=10.1136/bcr-2015-210032&domain=pdf&date_stamp=2015-07-27
http://casereports.bmj.com


A conventional MRI of both legs showed three lesions with
hyperperfused rims, an intermediary to hypointense signal in
T1 phases and a hyperintense T2 signal in the respective
muscles (figure 1C, D). A needle aspiration was performed on
the largest of the three lesions, which yielded very dense,
yellow-brown pus. Gram stain showed Gram-positive, partially

acid-fast branching rods. A CT of the brain and MRI of the
abdomen were performed to rule out further abscesses.

TREATMENT
Empiric antibiotic therapy with clarithromycin and ceftriaxone
for suspected community-acquired pneumonia was started ini-
tially. After the thoracic CT scan, metronidazole was added to
the antibiotic regimen to cover bacteria found in pulmonary
abscesses and the patient’s immunosuppressive therapy was
reduced to 5 mg prednisone daily. On the basis of the histology
obtained during bronchoscopy, fluconazole was added to his
medication. After needle aspiration of the leg abscess, the anti-
biotic regimen was changed to imipenem 4×500 mg/day, and
the intramuscular abscesses were drained. The patient continu-
ously improved and laboratory inflammatory markers were
declining.

OUTCOME AND FOLLOW-UP
Subsequent culture of the aspirate yielded the subspecies
N. otitidis-cavarium. After 21 days of intravenous treatment
with imipenem, the patient was discharged on oral linezolid
2×600 mg/day. His immunosuppressive medication was
resumed at a lower dose after his proteinuria had slightly risen
to 350 mg/day (MMF 2×250 mg/day+prednisone 5 mg/day).

He was seen 1 week later in good health in our outpatient
clinic. Laboratory parameters for infection were further declin-
ing. Meanwhile, susceptibility testing by E-test had shown sensi-
tivity of the isolate to trimethoprim/sulfamethoxazole
(TMP-SMX). His medication was switched to high-dose oral
TMP-SMX (2×1920 mg/day). After 1 week, he was seen again,
this time with nausea, vomiting, reduced appetite and general
weakness. He was hospitalised and his laboratory findings
showed a haemolytic anaemia, while infection parameters were
unchanged. After other possible causes for haemolytic anaemia
were ruled out, these symptoms were considered most likely a
side effect of high-dose TMP-SMX. TMP-SMX was stopped

Table 1 Laboratory findings at decisive time points during our patient’s nocardial infection

Laboratory test 1. Admission Diagnosis 1. Discharge Outpatient visit 2. Admission 2. Discharge 3. Admission 3. Discharge

RBC (106/mL) 3.62 3.48 3.35 3.78 2.54 3.46 3.42 2.88
Haemoglobin (g/dL) 10.0 9.6 10.2 11.6 7.5 10.1 9.0 8.7
Haematocrit (%) 32.2 31.6 30.9 35.9 24.5 32.6 32.3 26.1
WCC (103/mL) 16.4 11.3 6.8 7.9 6.6 6.6 4.8 8.3
PMN (%) 88 80 60 77 76 75.4 ND ND
Lymphocytes (%) 4 8 23 14.7 14 16.5 ND ND
Thrombocytes (103/mL) 232 251 171 180 177 215 23 370
Urea (mg/dL) 52 52 40 32 56 44 50 21
Creatinine (mg/dL) 1.3 1.2 1.3 1.2 1.8 1.6 1.3 0.9
LDH (U/L) 305 ND ND ND 263 223 229 259
Haptoglobin (mg/dL) 193 ND ND ND 10.8 <5 ND ND
γ-GT (U/L) 175 ND ND ND 303.8 236 304.8 ND
GOT (U/L) 24 ND ND ND 32 28 40 ND
GPT (U/L) 23 ND ND 16 24 17 21 ND
CRP (mg/L) 159 87 31 26 9 6 8 38

The most important laboratory findings on the first admission were elevated WCC, a left-shift towards PMN and substantially raised CRP. All these parameters had considerably
improved at the time of the first discharge and when the patient was seen in our outpatient clinic. The second admission was due to intolerance of TMP-SMX and haemolytic anaemia,
while indicators of infection were low. The patient’s third admission was for treatment of a newly diagnosed HCC and shows thrombocytopenia and worsening of anaemia due to
linezolid treatment.
Normal values: RBC (4.2–6.3 106/mL), haemoglobin (12–18 g/dL), haematocrit (37–52%), WCC (4.3–10.0×103/mL), PMN (40–75%), lymphocytes (19–51%), urea (10–47 mg/dL),
creatinine (0.5–1.1 mg/dL), LDH (135–225 U/L), haptoglobin (30–200 mg/dL), γ-GT (<66 U/L), GOT (10–50 U/L), GPT (10–50 U/L) and CRP <5 mg/L).
CRP, C reactive protein; GOT, glutamate oxaloacetate transaminase; GPT, glutamate-pyruvate transaminase; γ-GT,γ-glutamyltransferase; HCC, hepatocellular carcinoma; LDH, lactate
dehydrogenase; ND, not determined; PMN, polymorphonuclear leucocytes; RBC, red blood cell; TMP-SMX, trimethoprim/sulfamethoxazole; WCC, white cell count.

Figure 1 Chest CT (A and B) and MRI of both legs (C and D). Chest
CT scan showing atelectasis of the dorsoapical segment of the right
upper lobe and multiple round abscesses (white arrows) in both lungs.
In the MRI, three intramuscular abscesses (white arrows) in the left
sartorius muscle, left vastus lateralis muscle and right vastus medialis
muscle are shown in a coronary contrast-enhanced T1 sequence and
the two abscesses on the left side in a transversal T2 image.
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and the patient was again given imipenem intravenously, result-
ing in prompt resolution of his symptoms.

During this stay, an abdominal ultrasound showed a suspi-
cious hypoechogenic lesion in segment II/III of the liver. A liver
biopsy was performed, which histologically showed hepatocellu-
lar carcinoma (HCC). While awaiting treatment for his HCC,
he was discharged on oral linezolid 2×600 mg/day. His
immunosuppressive medication was tapered as his membranous
glomerulopathy was no longer regarded as idiopathic, but rather
as tumour associated.

When the patient presented again for treatment of his HCC
2 weeks later, he was anaemic (haemoglobin 8.2 g/dL) and
thrombocytopenic (24000/mL), which was attributed to linezo-
lid after other possible causes had been ruled out. The patient
was given imipenem intravenously and his blood values slowly
recovered. After treatment of his HCC with radiofrequency
ablation, he again developed subfebrile temperatures, and
showed an increase in sputum production. Bronchoscopy and a
CT scan were performed, which suggested an acute chronic
obstructive pulmonary disease exacerbation rather than recur-
rence of his nocardial infection. Hence medication was switched
from imipenem to levofloxacin, which had, meanwhile, also
been shown to act effectively against his nocardial isolate. His
clinical status improved further and he was discharged on oral
levofloxacin as long-term therapy.

After discharge, the patient remained afebrile and his inflam-
matory parameters were further declining. Three weeks later,
the patient died at home, presumably of an acute cardiac event.

DISCUSSION
Our case highlights the variable clinical presentation of nocar-
dial infection, which can mimic a whole variety of other clinical
entities and can mislead even experienced clinicians.1 Especially
in patients with comorbidities, a nocardial infection can be the
common denominator of some seemingly distinct physical
symptoms. Initially, our patient was thought to have a
community-acquired pneumonia with coexisting peripheral
arterial disease. After obtaining a chest CT scan, a metastasised
bronchial adenocarcinoma was suspected, until bronchoscopy
did not reveal a tumour but showed signs of severe acute infec-
tion. A conventional MRI of the legs did not support the notion
of hypervascularised tumours, but rather pointed towards an
abscess or infected haematoma. Only after aspiration of pus
from one of three leg lesions and subsequent Gram and
Ziehl-Neelsen staining as well as culture of the aspirate, could
the diagnosis of systemic nocardiosis be established, 8 days after
the patient was admitted to hospital.

Although we did not succeed in cultivating Nocardia from
sputum samples obtained on the day of admission, nor from the
bronchoalveolar lavage (BAL) specimens, the characteristic poly-
morphonuclear inflammation present in the bronchial cytology
sample as well as the histological appearance of the transbron-
chial biopsy strongly suggest that Nocardia was the causative
organism. In addition, location of pneumonia in the right upper
field and the disseminated nature of abscesses throughout both
lung lobes are suggestive of nocardial infection.7 It is likely that
the lungs were the primary site of infection in our patient, as we
could not delineate a causative trauma for a primary cutaneous
infection. The skin covering the three abscesses was intact, and
there were no additional signs of inflammation such as erythema
or overwarmth. On the basis of ultrasound and MRI, all
abscesses were intramuscular and approximately 3–5 cm beneath
the skin.

In more than two-thirds of cases, the lungs are the primary
site of Nocardia infection.4 It is thought that only about 10%
of pulmonary infections disseminate to the skin, compared
with 33%, which spread to the central nervous system.8

Intramuscular involvement seems to be very rare among all
nocardial spp, in fact, we could only find five other published
cases describing intramuscular abscesses.9 The initial histological
evaluation of the transbronchial biopsy suggesting yeast as the
causative infectious agent was misleading. In BAL and sputum
specimens, there were only low numbers of Candida present
(BAL: 103 fungi/mL), which points to an airway colonisation
rather than a true Candida infection.

TMP-SMX is still the first-line therapy against nocardial infec-
tion, but over the last decade, an increased resistance was noted
and other possible therapies emerged.4 Carbapenem antibiotics
plus amikacin are a choice in severely ill patients until resistance
testing is available.10 11 Unfortunately, resistance testing is ham-
pered by the fact that there is no universally accepted method
for Nocardia isolates. Although the Clinical and Laboratory
Standards Institute (formerly NCCLS), in 2003, issued a recom-
mendation that favoured broth microdilution over various other
methods such as disc diffusion, agar dilution and E-test, these
have been reported to give clinically relevant and useful
results.3 10 11 Since of the severe systemic nocardial infection,
we started to treat our patient with intravenous imipenem omit-
ting amikacin due to his renal impairment.

All nocardial strains tested so far showed in vitro sensitivity to
linezolid, and several reports suggest it as a new second-line
agent for nocardial infections.12 Our patient showed clinical
and laboratory improvement while taking linezolid for the first
week, and also after his second hospital stay due to intolerance
of TMP-SMX. However, after having taken linezolid for a total
of 3 weeks, he developed severe haematological side effects with
severe anaemia and thrombocytopenia, which necessitated chan-
ging his antibiotic therapy. These side effects seem to be limiting
factors for long-term linezolid treatment of nocardial infection.2

We finally decided to use levofloxacin, which was both well tol-
erated and proved efficacious against this nocardial strain. On
the basis of recent reports, fluoroquinolones should only be
used after resistance testing has become available, because resist-
ance can be as high as 50%.4 If fluoroquinolones are found to
be active against Nocardia, they are a good treatment option
due to their excellent oral bioavailability, good long-term toler-
ance and their tissue-penetrating characteristics.

Learning points

▸ Immunosuppressive medication should only be used very
cautiously in elderly frail patients due to an increased risk of
opportunistic infections.

▸ Nocardial infections have a broad and highly variable clinical
presentation. We describe the first patient with
intramuscular abscesses due to Nocardia otitidis-cavarium.

▸ Rapid and reliable resistance testing methods are currently
lacking for nocardial isolates.

▸ Long-term use of linezolid is limited by haematological side
effects despite good in vitro susceptibility of Nocardia spp.
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