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Nocardia genus is an aerobic, gram-positive, and opportunistic pathogen, which mainly

affects cell-mediated immunosuppressed patients. Early diagnosis and treatment greatly

improve prognosis. However, the limitation of golden standard-bacterial culture exists.

Here, we report a 61-year-old male with pneumonia, sepsis and intermuscular abscesses

induced by Nocardia farcinica. Venous blood culture reported negative results. Former

improper diagnosis and treatment did not improve his condition. With the assistant of

metagenomic next-generation sequencing, the pathogen was identified as Nocardia

farcinica. He was then applied with accurate treatment and had a remarkable clinical

and radiological improvement.

Keywords: case report, Nocardia, metagenomics next-generation sequencing, precise treatment, infectious

disease

INTRODUCTION

Nocardia genus is an aerobic and gram-positive rod bacterium which belongs to the
class: Actinobacteria, order: Actinomycetales, Family: Nocardiaceae and is an opportunistic
pathogen (1, 2). Nocardia is widely distributed in plants, gardens and soil, and can be divided into
more than 80 Nocardia species, of which more than 50 species can cause human diseases (3, 4).

Nocardiosis is the infection caused by Nocardia species, to which cell-mediated
immunosuppressed patients are more susceptible (3, 5). Occasionally, the infection may
occur in normal people. Inhalation of a spore or fragment of broken hyphae results in pulmonary
nocardiosis, which is the most common primary nocardiosis (6).

Clinical manifestation of nocardiosis is a variable spectrum which makes nocardiosis difficult
to diagnose. The traditional diagnosis of Nocardiosis is culture but with some limitations
such as limited sensitivity (7). In recent days, a new approach, metagenomic next-generation
sequencing (mNGS), is increasingly applied with high sensitivity and specificity and advantages of
identification rare and difficult-to-detect pathogens from clinical samples, presenting superiority
in infectious diseases (8).
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Here we present a case of pneumonia, sepsis, intermuscular
abscesses, and pneumonia infected by Nocardia farcinica and
was identified by mNGS. With the quick and high sensitivity
diagnosis method, the patient received prompt treatment and
finally recovered.

CASE DESCRIPTION

On October 20, 2020, a 61-years-old male patient from Henan
province, China, was admitted to intensive care unit (ICU) of our
hospital due to “swelling and pain of skin for 7 days and listless
for 1 day.” His blood pressure was 80/55 mgHg with the highest
body temperature 38.4◦C 1 day before. On examination, his neck,
back, and left buttocks were multiple local tissue swelling and
significant tenderness, with no skin damage and wound. His
families reported no recent injury. He developed edema in his
eyelids with a moon face and buffalo back.

Ten days before the admission, the patient had cough
and yellow sputum but relieved. The magnetic resonance
imaging (MRI) in the local hospital revealed multiple
intermuscular abscesses on the neck, back, and left buttocks.
The patient received treatment at the local hospital including
carbapenem (detailed treatment remained unknown) but with
no improvement even severer pain.

The patient had previously been diagnosed with diabetes for
2 months and nephrotic syndrome for 5 months, and had been
taken corticosteroid drugs (prednisolone) and tacrolimus for
5 months.

The abnormal laboratory test results were as follows: leukocyte
count, 14.4 × 109 cells/L; red blood cell count, 3.16 × 1012

cells/L; hemoglobin, 95 g/L; neutrophils, 13.42 × 109 cells/L;
activated partial thromboplastin time, 19.6 s; fibrinogen, 4.48
g/L; D-Dimer, 3.18 mg/L; fibrin degradation product, 41.32
mg/L; PH, 7.471; total protein, 58 g/L; albumin, 30.5 g/L;
Hemoglobin A1C, 9.6%; blood glucose, 13.4 mmol/L; Interleukin
6 8.76 pg/ml. A computed tomography (CT) scan thorax
indicated bilateral interstitial pneumonia, bilateral interlobular
septal thickening, small nodular shadow and pleural effusion
in both lungs (Figure 1). Venous blood cultures for 5 days but
reported no bacterial growth. Considering the patient’s clinical
manifestations, laboratory tests and the history of corticosteroid
drugs use, this patient was firstly considered as the infection of
opportunistic pathogens. A treatment with linezolid intravenous
0.6 g twice a day and piperacillin/tazobactam intravenous 4.5 g
three times a day was initiated to control the infection.

At the same time, the blood sample was collected to perform
metagenomic next-generation sequencing (mNGS) on the first
day and detected Nocardia farcinica on the second day (Table 1).
Taking into account the patient’s clinical manifestations, history
of glucocorticoid use, and the mNGS test results, the patient was
diagnosed with Nocardia infection. Then anti-infective therapy
was changed into compound trimethoprim-sulfamethoxazole
(TMP-SMX) tablets 2 pills twice a day, intravenous linezolid, and
piperacillin/tazobactam. After consultation in the nephrology
department, tacrolimus was discontinued and corticosteroid
drugs were gradually discontinued.

FIGURE 1 | Chest CT imaging of the patient. (A,B) CT imaging on October

22, 2020; (C,D) CT imaging on November 3, 2020; (E,F) CT imaging on

December 6, 2020.

Four days after the usage of TMP-SMX, the patient’s
temperature and leukocyte returned to normal and his symptoms
improved significantly.

On the 7th day, bronchoalveolar lavage fluid (BALF) was
collected for mNGS and suggested two bacteria, Pseudomonas
aeruginosa and Nocardia farcinica (Table 2). On the 13th day,
bronchoscopy showed that a moderate amount of thin secretion
in the bronchus of the lower left lobe (Figure 2). On the 14th
day, the puncture was performed under ultrasound guidance
(Figure 2). Cyst puncture fluid culture for 2 days reported
negative results. The patient’s swelling and pain of the skin
improved and pulmonary infection and sepsis were gradually
under control. His mental state was markedly improved. Also,
the laboratory tests and CT scan were in remission (Figure 1).
He was discharged after 16 days of treatment. On December 6,
2020, 1 month after the discharge, the patient was admitted again
for the review. CT scan showed the disappearance of purulent
secretion (Figure 1). He made a great recovery. The patient’s
timeline was shown (Figure 3).

DISCUSSION

The common type species of Nocardia include Nocardia
asteroides, Nocardia brasiliensis, Nocardia farcinica, Nocardia
otitidiscaviarum, etc., all of which may cause a variety of diseases
in both humans and animals. Nocardia is an opportunistic
pathogen and mainly affects immunosuppression patients
(3, 5), such as patients with acquired immune deficiency
syndrome (AIDS) (9), chronic granulomatous disease (10, 11),
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TABLE 1 | Pathogenic microorganism identified in blood sample.

Genus Species

Type Name Sequence number Name Sequence number Relative abundance

G+ Nocardia 188 Nocardia farcinica 129 2.667%

TABLE 2 | Pathogenic microorganism identified in BALF.

Genus Species

Type Name Sequence number Name Sequence number Relative abundance

G– Pseudomonas 621 Pseudomonas

aeruginosa

503 40.38%

G+ Nocardia 17 Nocardia farcinica 11 0.745%

FIGURE 2 | Bronchoscopy and ultrasound imaging of an abscess. (A,B) Right middle and left lower bronchoscopy, respectively. (C) Ultrasound imaging of an

abscess in the left upper arm.

FIGURE 3 | Timeline with relevant data from the case in our hospital; curves of body temperature and leukocyte counts. The arrows below indicate major events. Blue

line shows body temperature values. Orange line shows leukocyte counts. TMP-SMX, trimethoprim-sulfamethoxazole; mNGS, metagenomic

next-generation sequencing.
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transplant recipients (12, 13), and with drug-induced systemic
immunosuppression (14). It is also found that one-third of
nocardiosis patients are immunocompetent (15).

Pulmonary nocardiosis is the most common primary
infection, through the inhalation of airborne spores or mycelial
fragments from the environment, and is more common in
immunosuppression individuals (16). Pulmonary nocardiosis
can present as cough, fever, chest pain, and is similar with other
pulmonary infection (6). Chest radiographic manifestations are
variable, showing as large irregular nodules, nodules, pleural
effusions (17), etc., in which pleural effusions account for one-
third of all the manifestations (5). Other common Nocardia
infections have also been reported as central nervous system
(CNS) nocardiosis (18) and cutaneous nocardiosis (1, 19) and
may be the secondary infection of pulmonary nocardiosis
through hematogenous dissemination in immunosuppression
patients (20). Primary cutaneous infections tends more common
in immunocompetent patient due to the open injury (3). This
patient firstly presented respiratory symptoms 10 days prior the
admission and then developed skin swelling and pain, when was
7 days before the admission. This patient had taken corticosteroid
drugs and tacrolimus for 5 months and he had not suffered open
injury. Thus, we considered pulmonary nocardiosis as primary
infection for this patient. It would be perfect if the intermuscular
abscesses specimen was performed with mNGS. However, the
cost of mNGS was a burden to this patient. Moreover, we
considered the intermuscular abscesses were the result of primary
pulmonary nocardiosis through hematogenous dissemination.
Therefore, the necessity of intermuscular abscesses for mNGS
could be limited.

The traditional diagnostic method of nocardiosis is culture.
A culture of Nocardia usually takes 2–7 days, which may
delay establishing the diagnosis. Moreover, most patients with
nocardiosis may receive antibiotic treatment before samples
collection, reducing microbial culture sensitivity (21). In 2005,
16S rRNA–based polymerase chain reaction (PCR) assay was
reported to detect Nocardia on clinical samples, with high
sensitivity and specificity (22), whereas the method requires
the pre-considerations of Nocardia infection by clinicians.
Metagenomic next-generation sequencing (mNGS) is a new
approach with characteristics of high sensitivity, rapid detection
and less affected by prior antibiotics usage (23, 24). This is
an unbiased method and can theoretically detect all kinds of
pathogens, which is suitable for difficult and atypical infectious
diseases (24). The former study reported mean time to diagnosis
was 42 days, which may lead to poor clinical prognosis especially
in immunosuppression patients (14). In this case, mNGS only
took 2 days to detect pathogens and significantly reduced hospital
days. A recent study revealed that 14 samples were identified
to be Nocardia spp. positive by mNGS, whereas only five of
them obtained positive results of culture (25). This patient’s
negative blood culture may due to the influence of prior
antibiotics usage.

mNGS also has its limitation. The expensive cost is a
burden to some patients, which was one of the reasons that
the intermuscular abscesses specimen was not performed with

mNGS in this case. Moreover, the time of sample collection
may influence the sensitivity. A former study indicated the
false negative of mNGS in Angiostrongylus cantonensis detection,
which maybe as the result of the improper sampling time during
the life cycle of parasites (26). For pulmonary infection, sample
types may also influence the sensitivity (27).

Treatment of nocardiosis is individualized (28). Sulfonamides
were initially used as nocardiosis treatment (29). The most
common treatment for Nocardia nowadays is trimethoprim-
sulfamethoxazole (TMP-SMX) (5, 29). Linezolid and
carbapenem are also used in nocardiosis (7, 30). In this
case, previously carbapenem use did not control the infection,
whereas treatment of TMP-SMX and linezolid provided
symptomatic improvement.

Pseudomonas aeruginosa was also detected by mNGS in
BALF. Carbapenem was applied at local hospital but without
response. It could be deduced that the Pseudomonas aeruginosa
of the patient responded less sensitive to carbapenem. There
was another possibility that Pseudomonas aeruginosa was
hospital-acquired infections in ICU of our hospital. Before
the detection of Pseudomonas aeruginosa, the therapy of
linezolid, piperacillin/tazobactam and TMP-SMX greatly
relieved the patient’s symptoms. Actually, linezolid and
piperacillin/tazobactam also had clinical efficiency with
Pseudomonas aeruginosa (31). Therefore, the former
treatment was not changed and then patient completely
recovered. Pseudomonas aeruginosa in this case may be more
sensitive to piperacillin/tazobactam, or a combination of
these drugs.

CONCLUSIONS

mNGS identified Nocardia farcinica of the patient and the
appliance of accurate treatment made him complete recovery.
mNGS, a new approach with high sensitivity and rapid detection,
could assist to identify clinical infection disease pathogens,
especially in culture-negative infections. We look forward
that mNGS can provide more support for clinical diagnosis
and treatment.
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