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Abstract

BACKGROUND

Nocardia pneumonia shares similar imaging and clinical features with pulmonary
tuberculosis and lung neoplgms, but the treatment and anti-infective medication are
completely different. Here, we report a case of pulmonary nocardiosis caused by
Nocardia cyriacigeorgica (N. cyriacigeorgica), which was misdiagnosed as community-

acquired pneumonia (CAP) with repeated fever.

CASE SUMMARY

A 55-year-old female was diagnosed with community-acquired pneumonia in the local
hospital because of repeated fever and chest pain for two months. After the anti-
infection treatment failed in_the local hospital, the patient came to our hospital for
further treatment. Enhanced computed tomography showed multiple patchy, nodular
and strip-shaped high-density shadows in both lungs. A routine haematological
examination was performed and showed abnormalities in CD19* B cells and CD4* T
cells. Positive acid-fast bifurcating filaments and branching gram-positive rods were
observed indhe bronchoalveolar lavage fluid (BALF) of the patient under an oil
microscope, which was identified by matrix-assisted laser desorption ionization-time of
flight mass spectrometry as N. cyriacigeorgica. The patient's condition quickly improved

after taking 0.96 g compound sulfamethoxazole tablets three times a day.




CONCLUSION

The antibiotic treatment of Nocardia pneumonia is different from that of common CAP.
Attention should be given to the pathogenic examination results of patients with
recurrent fever. Nocardia pneumonia is an opportunistic infection. Patients with CD4*T-

cell deficiency should be aware of Nocardia infection.

INTRODUCTION

Repeated fever often means the failure of empirical and conventional anti-infection
treatment and that the pathogen has not been completely killed. However, repeated
fever of unknown cause has great challenges in clinical diagnosis. Nocardia pneumonia
is an opportunistic infection occurring in immunocompromised patients who share
similar imaging and clinical features with pulmonary tuberculosis and lung neoplasms,
but treatment and anti-infective medication are completely different!’2l, Nocardia
asteroides, Nocardia brasiliensis, Nocardia farcinica and Nocardia otitidiscaviarum are the
common pathogens of human disease out of more than 100 defined subtypes of
Nocardia to dateBl. Nocardia cyriacigeorgica (N. cyriacigeorgica) is relatively rare in the
clinic and has been recognized as an emerging pathogenic bacterium since iavas first
described in a patient with chronic bronchitis in Germany by Yassinl*°l. Here, we report
a case of pulmonary nocardiosis caused by N. cyriacigeorgica, which was diagnosed as

community-acquired pneumonia (CAP) with repeated fever.

CASE PRESENTATION

Chief complaints
A 55-year-old female was admitted to our hospital due to repeated fever and chest pain

for two months.

History of present illness




The patient was diagnosed with CAP in the local hospital because of repeated fever and
chest pain for two months. She was given anti-infective treatment with cefoperazone
sodium/sulbactam sodium, ornidazole sodium chloride, and etimicin sulfate. The
situation of the patient did not improve; thus, she went to Zhejiang Provincial People's

Hospital for further treatment.

History of past illness

The patient had been cured of tuberculosis six years prior. The patient had no
underlying diseases such as hypertension and diabetes, no infectious diseases such as
hepatitis and malaria, and no history of surgery or drug addiction. Allergy to

penicillins.

Personal and family history

The patient was married, employed as a clerk, and had lived somewhere. The patient
had no history of living in the epidemic area, no history of travelling, no history of
drinking and smoking, no history of exposure to radiation and poison, and no family

genetic disease.

Physical examination

The patient's tympanic temperature was 36.9 °C her respiration was 16 breaths/min, her
pulse was 67 beats/min, her blood pressure was 109/63 mmHg, her mind was clear,
her supraclavicular lymph node was not enlarged, her sternum was not tﬁ1der, her
lungs were auscultated with clear breath sounds, no extensive dry or wet rales were
heard, her rhythm was regular, no obvious pathological murmur was heard in the
auscultation area of each valve, her liver and spleen were not palpable under the ribs,
her abdomen was flat and soft, there was no tenderness or rebound pain, there was no
oedemaedema in either leg, and no obvious abnormality was found in the neurological

examination.




Laboratory examinations

Abnormal elevations in neutrophils (81.1%), C-reactive protein (CRP) (126.9 mg/L),
erythrocyte sedimentation rate (86 mm/h), CD19* B cells (32%) and plasma fibrinogen
(6.5 g/L) and decrease in serum albumin (38.9 g/L), creatine kinase (31 U/L),
CD16*CD56* NK cells (0.7%) and CD4* T cells (0) were indicated by laboratory

examinations (Table 1).

Imaging examinations

Computerized tomogrgphy (CT) showed multiple patchy, nodular and strip-shaped
high-density shadows in the upper lobe of the right lung and the lower lobe of the left
lung, multiple sputum thrombi in the bronchus of the lower lobe of the left lung, and

small ground glass density nodules in both lungs (Figure 1).

Acetiological examinations
The patient underwent bronchoscopy, and positive acid-fast bifurcating filaments
(Figure 2A) and branching gram-positive rods (Figure 2B) were observed in the
bronchoalveolar lavage fluid (BALF) of the patient under an oil microscope (both x1000
magnification). White waxy wrinkled colonies were observed by culture of the
onchoscope brush and BALF of the patient on the blood plate for 3 days, which were
identified by matrix-assisted laser desorption ionization-time of fight mass
spectrometry (MALDI-TOF MS) (bioMerieux, France) as N. cyriacigeorgica (Figure 2C).
The Kirby-Bauer method was performed to determine the maximum zone of inhibition
(ZOI) of the isolated N. cyriacigeorgica against amikacin, clarithromycin, imipenem,
linezolid, and compound sulfamethoxazole (TMP-SMZ), and an Epsilometer test was
performed to determine the minimum inhibitory concentration (MIC) value of the

isolated strain against levofloxacin (Table 2).

FINAL DIAGNOSIS




The patient was diagnosed with pulmonary nocardiosis caused by Nocardia

cyriacigeorgica.

TREATMENT

Compound sulfamethoxazole tablets (0.96 g) were given orally three times a day.

OUTCOME AND FOLLOW-UP

After one week of treatment, a routine blood examination showed that neutrophils
(65.3%) and CRP (0.1 mg/L) had returned to normal; the patient's condition had

improved significantly, and she was discharged.

DISCUSSION

A clear aetiology is particularly important for patients with recurrent fever, but the
diagnosis of such patients is often challenging in clinical practice. The lung imaging
features of our patient included multiple patchy, nodular and strip-shaped high-density
shadows, multiple sputum thrombi and small ground glass density nodules in both
lungs. However, manifestations of small or large consolidation shadows, single or
multiple nodules, cavities with medium density or above, pulmonary abscess, hilar
lymph node enlargement, pleural effusion, empyema, and pleural thickening are also
common in fungal infection, pulmonary tuberculosis and other bacterial pneumonial®-8l.
Cough, bloody sputum, chest pain, fever, dyspnoea and empyema are also common in
lung cancer patientsl®l. It is usually impossible to determine whether there is Nocardia
infection by imaging characteristics alone. The specific species of Nocardia can be
accurately diagnosed by culture and mass spectrum identification, which are significant
for clinical anti-infection treatment. This patient was initially diagnosed with
community-acquired pneumonia and received routine antibiotic treatment; however,
these antibiotics may not be effective against Nocardia. Sulfonamides are recommended
as the first-line drug for patients with nocardiosis. The combination of linezolid will be

considered for patients with disseminated nocardiosis or severe cases, while




sulfonamides are often not selected as the preferred empirical drug for community-
acquired pneumonia because of their side effectsl'0-1ll. The patient obtained an ideal
prognosis through compound sulfamethoxazole treatment. For grassroots hospitals, it is
necessary to improve the understanding of Nocardia pneumonia. Because cases of
Nocardia infection are relatively rare, the clinical laboratories in many grassroots
hospitals may have low detection levels due to awareness limitations.

Nocardia widely exists in soil, saprophytes and sewagel2l. It is an obligate aerobic
bacterium with positive Gram staining and weak acid-fast staining, which usually leads
to opportunistic infection(!3-14. The susceptible population is mainly long-term use of
corticosteroids or immunosuppressants, diabetes patients and broad-spectrum
antibiotic maintenance patients!'>18l, In this case, the laboratory test of peripheral blood
lymphocyte subsets showed that CD16*CD56* NK cells and CD4* T cells were
significantly reduced compared with normal individuals, while CD19* B cells were
significantly increased, suggesting that the patient may have an immune disease. The
CDA4*T cell count can reflect the immune function of patients to some extent. We should
pay attention to the analysis of the immune status of patients with Nocardia because
even after timely treatment with corresponding antibiotics, such patients will have a
high probability of various infections in the future, so regular immunoglobulin
treatment to improve immunity and other measures should be considered. However, at
present, the prevention of immune infections in patients with recurrent fever in our
country is deficient. Laboratory test results showed that the CD4* T cells in our patient’s
peripheral blood were almost completely absent, meaning that the function of helper T
cells may have been completely lacking. It has been proven that helper T cells play a
key role in the host response to invasion by pathogenic microorganisms and the
initiation of anti-infection immunity['®l. For such patients, opportunistic infection is

fatal.

CONCLUSION




An accurate aetiology is the key to treating patients with recurrent fever. Nocardia
pneumonia, pulmonary tuberculosis and pulmonary fungal infection cannot be
distinguished by pulmonary imaging characteristics alone. Culture and MALDI-TOF
MS identification are important techniques for the laboratory diagnosis of pulmonary
nocardiosis. Nocardia pneumonia caused by N. cyriacigeorgica infection is relatively rare
in clinical practice. Special attention should be given to individuals with abnormal
immune function. It is also important to improve the understanding of Nocardia

pneumonia in grassroots hospitals.
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