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Background: Nocardia elegans mixed infection of pulmonary and cutaneous are exceedingly rare.

Nocardia asteroides, an aerobic, variably acid fast, Gram-positive bacteria, and disseminated nocardiosis is opportunistic
infection mostly occurring in immunocompromised patients. This organism is almost always associated with pulmonary
infection, and the number of case series in the literature is increasing.

Case Report: We present a case of disseminated nocardiosis caused by Nocardia elegans in a 44-year-old man with both
pulmonary and cutaneous involvement, and discuss the therapeutic scheme of him. As with previously reported pulmo-
nary and cutaneous infections, the current case was treated successfully with trimethoprim—sulfamethoxazole, carbapen-
ems, and moxifloxacin. However, the clinical characteristics of this organism remain unclear.

Conclusion: Further studies are therefore required to develop more effective treatment protocols for disseminated nocar-
diosis, clinical pharmacists explored the characteristics and principles of treatment of Nocardia asteroides infection and
we hope provide better pharmaceutical care and usefull antibacterial regimens for patients.
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Background

Nocardia spp. is clinically important bacterial pathogens that
cause suppurative infections ranging from localized lung or cu-
taneous involvement to disseminated disease. The number of
sdhpmacases of pulmonary nocardiosis reported in the litera-
ture is increasing, and in some cases, a diagnosis is reached
even postmortem [1,2]. The majority of the human Nocardia
infections has been attributed to Nocardia asteroids and No-
cardia brasiliensis, with Nocardia otitidiscavarium, Nocardia
nova, Nocardia farcinica and Nocardia elegans known as un-
common pathogens [3,4,5]. In recent years, the number of
case reports has been increasing and it is thought that the true
incidence in immunocompetent and immunocompromised
patients is increasing, it can disseminate to the kidneys, joints
and other regions [6,7,8]. In China, most of the reported cases

of nocardiosis are caused by N. asteroides and N. brasiliensis.
Here we present a case of N. asteroides caused by N. elegans
in a 44-year-old man from China.

Case Report

A 44-year-old man, weight 88kg, seeking medical attention
for 5 months repeated fever with pain in the upper left arm,
cough with phlegm for 1 month in our hospital in 2 Jan. 2018.
He has presented with a three-year history of diabetes mel-
litus, nephrotic syndrome and bile duct stones, and treated
with ciclosporin (50mg qd) and prednisolone (60mg qd) for
two years duo to nephrotic syndrome, blood sugar was con-
trolled by insulin aspart and glargine. In past 5 months, he has
seen the doctors in different hospital for fever of unknown ori-
gin, follow-up chest CT scans showed that shadow and cavity
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in the right lung, but blood culture did not find the pathogenic
bacteria, but fungal hyphae were identified in sputum.

The patient was diagnosed with 1. fever forunknown origin
(FUQ) (invasive pulmonary aspergillosis(IPA) ? or tuberculosis
?), 2. nephrotic syndrome, 3. diabetes mellitus, 4. bile duct
stones in our hospital. Blood tests indicated neutrophil ratio
(89.5 %), hematoglobin (26 g/L), procalcitonin (10ng/ml),
hemameba (10.2x109/L), erythrocyte sedimentation rate
(64mm/h), C-reactive protein (41.8mg/L), kidney malfunc-
tion (serum creatinine 123 umol/ml), procalcitonin (10ng/ml).
Chest CT showed lung markings increased and multiple nod-
ules in double lung, cavity in the upper lobe of the left lung,
weak ground glass density in the inferior lobe of the double
lung (Figure 1). The result indicated the pneumonia and inter-
stitial pneumonia, and moxifloxacin (0.40g iv.drip qd), glargine

[
Figure 1: Large dense foci were seen in the posterior seg-
ment of the upper lobe of the right lung, multiple nodules and
patchy high-density lesions were seen in both lungs.

Figure 2: The left upper arm is red and swollen, skin tempera-
ture rises tall, ache.
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Figure 3: There were 5 abscesses with a diameter of 2cm in
the right forearm.

(15u h. gn) + insulin aspart (12u-8u-10u h) preprandial injec-
tion and prednisone (25mg po qd) were administered for anti-
infection, blood sugar controlling and nephritic syndrome re-
spectively.

In 5 Jan., the patients with cough, sputum improved mark-
edly, but the temperature rised again up to 38.4 °C, a small
amount of purulent secretion was seen in the upper lobe of
the right lung under bronchoscopy, the mucosa was normal
and the fluoroscopy was negative. The results of bacterial
culture were streptococcus aeruginosa, negative for acid re-
sistance staining, fungi and bacteria. In 6 Jan., the patient's
temperature 38 °C, left arm pain, the B ultrasonic examina-
tion suspected a cystic in the left upper limb forearm medial
muscle in the size of about 17 cm x 2.9 cm, the shape was
not regular. In 10 Jan., the patient’s temperature 38.5 °C, the
left arm swelling skin temperature was high, the pain was ag-
gravating (Figure 2), and five small abscesses 2cm in diameter
appeared in the right forearm (Figure 3). Blood biochemistry:
creatinine (106.8umol/L). Patient's medical history indicated

W,

e P

Figure 4: Nocardia was observed by HE staining.
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Figure 5: Increased texture in both lung, shadow in the poste-
rior segment in the right upper lobe of lung.
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Figure 6: Spotted lamellae high density shadow in the basal
segment in the right upper lobe and lower lobe.

Figure 8: The abscess was completely absorbed in right fore-
arm.

that left arm was red, there was no split on skin, and no his-
tory of trauma. The hand surgery department considered skin
and soft tissue infection, and the patient was transferred to
hand surgery department for further treatment. In the hand
surgery department, the patient was treated with levofloxacin
(0.5g ivdrip qd). In 11 Jan., arm abscess incision and drainage
were performed, and the thick, yellow fluid obtained from
the center of the lesion, exudates was applied to germicul-
ture. Indwelling drainage tube, the amikacin (500 ml topical
g8h 1 g + NS) was used to wash continually. In 12 Jan., the
patient's temperature dropped to 38.0 °C, postoperatively
cefoperazone-sulbactam (3g ivdrip q12h) was treated to anti-
infection. In 13 Jan., the patient's temperature 36.5 °C, the
bacterial culture result was star Nocardia (figure 4). In 15 Jan.,
the patient's temperature 37.6°C, the abscess on the right
arm was not relieved, and the clinical pharmacists were con-
sulted. The clinical pharmacists thought nocardia was patho-
genic bacterium, and the sulfamethoxazole was the prefer-
ence. The pharmacist recommended the temporary using of
linezolid (600 mg ivdrip gq12h), stopped using of cefoperazone

()

Figure 9: The irregular strip density decreased in the upper
lobe of the right lung.

sulbactam for patients with nephrotic syndrome. The patient’s
temperature down to normal and the abscess on the right
arm was relieved at the second day of application of linezolid,
however, the patient unable to eat normally with nausea and
vomiting. Clinical pharmacists considered that gastrointestinal
reaction was caused by linezolid, so that the doctor replaced
the antibacterial drug with cefoperazone sodium sulbactam.
In 20 Jan., the patient with fever again, the highest body tem-
perature was 37.5 °C. The clinical pharmacist suggested that
compound sulfamethoxazole (0.96g, po, gid) should be used.
Patients with significant anasarca, biochemical all items: to-
tal protein (50g/L), albumin (19g/L), creatinine (957umol/L).
Urine routine: protein 3+, tube type count 6.05/ul, pathocast
3.5/LP, casts 17.55/LP. The consultation of the department of
nephrology suggested that the dosage of hormone should be
30mg qd plus cyclosporine (100mg bid). In 24 Jan., the pa-
tient's temperature is normal, the chest CT (figure 5): double
lung texture, solid shadow was seen in the upper lobe of the
right lung, gas in bronchus, symptoms improved. In 27 Jan.,
body temperature was normal, right arm swelling decreased,
and the patient was allowed to leave the hospital. Discharge
diagnosis: 1. The Nocardia infection ((1) skin and soft-tissue
infections (SSTIs) (2) lung infection?), 2. Nephrotic syndrome,
3. Diabetes, 4. Bile duct calculi. Discharge medication: taking
compound sulfamethoxazole for at least 6 months (0.96 g, Po,
gid), prednisone piece (30 mg qd).

Follow-up records

In 28 Jan., the patient’s body temperature is normal, right arm
swelling decreased. Nausea and vomiting occurred after tak-
ing compound sulfamethoxazole (2 pieces, tid) the medicine
three times, patient changed the dosage of compound sulfa-
methoxazole to (1 pieces, tid). In 5th Feb., temperature is nor-
mal, no nausea vomiting or diarrhea, sutures were removed
on the left arm, incision was healing well. The mass in the right
forearm became smaller and flatter. In 10 Feb., chest CT (fig-
ure 6): patchy dense shadows were seen in the upper lobe and
lower basal segment of the right lung. In 12th Feb., the lumps
in right forearm disappeared. In 30 Mar., the patient went to
the hospital to review: the patients with good spirit, incision
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healing well in left arm (figure 7). The abscess in right forearm
was absorbed completely (figure 8). Chest CT again showed
irregular mass density increased in the upper lobe of the right
lung, the area was smaller than that of 24, 01, 2018 (figure
9). Enlarged lymph nodes were seen in the mediastinum and
hilus pulmonis with local dilatation of intrahepatic bile duct.

Discussion

Nocardia species are ubiquitous environmental microorgan-
isms that are found worldwide and belong to a diverse group
of bacteria known as aerobic actinomycetes. The most com-
mon of these include Nocardia asteroides sensu stricto, No-
cardia brasiliensis, Nocardia farcinica, Nocardia nova, Nocar-
dia otitidiscaviarum, and Nocardia transvalensis [6,7,8]. In
most instances, Nocardia is an opportunistic pathogen, with
the majority of infections occurring in immunocompromised
hosts [9,10]. At present, Gram staining is the only method
for the rapid diagnosis of Nocardia infection. Culture of this
pathogen requires several days to several weeks, and continu-
ation of culture is difficult due to overgrowth of other bacteria
unless their growth is kept in check. It was reconfirmed that
Gram staining is the most important method for achieving
not only an early diagnosis and treatment but also improving
the success rate of culture and administering optimum treat-
ments based on drug susceptibility. There is usually a delay in
its diagnosis, therefore, in specific treatment, worsening the
prognosis for an illness that already has a high rate of mortal-
ity. In addition, the presence of chronic respiratory disease,
such as chronic obstructive pulmonary disease, is a risk factor
of pulmonary nocardiosis [11-15].

In our case, the patient had recurrent fever for two months,
the patient had been kept for blood collection and sputum
culture for many times in hospital, however, no pathogenic
bacteria were detected. Meanwhile, the pathogenic bacteria
in tracheoscopy lavage and skin secretions of the hospitalized
patient were also not detected. The patients with nephrotic
syndrome, taking prednisone and ciclosporin for 3 years, and
also with diabetes, who has high-risk factors of the causing of
nocardia infection. The patients hospitalized from lung infec-
tion and high fever, the skin and soft tissue infection of the
left arm was aggravated during the treatment. With left arm
abscess incision operation, the thick yellowish-brown pus was
seen intraoperatively, and bacterial culture revealed nocardia.
We highly suspect that the patient has been infected with as-
trocyte nocardia for 5 months.

The primary drug for nocardia caused lung infection is com-
pound sulfamethoxazole (trimethoprim sulfamethoxazole,
TMP-SMZ) joint imipenem, the secondary drug is linezolid,
amikacin joint imipenem is also effective [16,17]. The dose
of compound sulfamethoxazole of the patient was calculated
as 3mg/ (kg. d) according to TMP, which was relatively low,
mainly because patient suppressed appetite significantly after
application of high-dose [18,19]. Small-dose treatment was ef-
fective and no other adverse drug reactions occurred except
for skin rash, and there was no relapse [20].

Multi-site infection caused by Nocardia is rare and easy to be
misdiagnosed or missed. In our case, the patient was diag-

nosed after repeated fever for 5 months, so that the patients
with low immunity must be vigilant. Due to the slow growth
of Nocardia, the attention should be paid to the pathogenic
examination of suspected cases. Also, the clinical pharmacists
comprehensively studied the biological characteristics, patho-
genicity and treatment of nocardia through drug monitoring
of patients, meanwhile, analyzed and discussed the variety,
dose and course of antibacterial drugs. Clinical pharmacists
removed recurrent fever that has been troubling patients for a
long time, and provided better pharmaceutical services, which
improve the satisfaction of patients and the professional level
of clinical pharmacists.

Funding: This work was supported by Clinical Pharmaceutical
Research Special Fund of Shandong Medical Association (YX-
H20217X022).
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