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CASE REPORT

Positive Serum Beta-D-glucan by G Test and
Aspergillus Fumigatus Sputum Culture Mimic Invasive Pulmonary
Aspergillosis in a Pulmonary Nocardia Patient:
a Case Report and Literature Review
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SUMMARY
Background: Invasive pulmonary aspergillosis and nocardia overlap in clinical and radiological presentations, so
differentiating between nocardia and invasive pulmonary aspergillosis is confusing.
Though sputum culture could distinguish between nocardia and aspergillus fumigatus, but for the ultimate diagnosis, sputum culture provided limited help. Here we report a case of a patient with positive G test and aspergillus
fumigatus sputum culture mimic invasive pulmonary aspergillosis ultimately diagnosed as nocardia through bronchoalveolar lavage culture combined metagenomic next-generation sequencing (NGS).
Methods: Bronchoalveolar lavage culture combined metagenomic NGS for infectious diseases were performed for
diagnosis.
Results: Bronchoalveolar lavage culture combined metagenomic next-generation sequencing showed Nocardia
Gelsenkirchen.
Conclusions: Positive G test and sputum culture were not specific, while bronchoalveolar lavage culture and NGS
gave more information for a differential diagnosis between nocardia and aspergillus fumigatus.
(Clin. Lab. 2019;65:xx-xx. DOI: 10.7754/Clin.Lab.2018.181105)
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culture manifested Nocardia Gelsenkirchen. She was
then started on sulfamethoxazole and the symptoms of
dyspnea and fever obviously improved after one month
of treatment. The chest CT scan showed lung lesions
improved significantly (Figure 1E - H).

CASE PRESENTATION
Nocardia species belonging to filamentous bacteria are
commonly confusing and difficult to diagnose in routine
sputum practice because they share many overlapping
cytomorphological features (thin, beaded, branching,
Gram-positive [1]) with other genera, for example, actinomyces [2-4]. Although sputum culture could distinguish between nocardia and aspergillus fumigatus, however for the ultimate diagnosis, sputum culture provided
limited help. On the one hand, nocardia grows very
slowly, sometimes, routine sputum practice could get a
false negative result and, on the other hand, sputum culture is not the golden criteria for invasive pulmonary aspergillosis [5-7]. Meanwhile, invasive pulmonary aspergillosis and nocardia overlap in clinical and radiological
presentations, so differentiating between nocardia and
invasive pulmonary aspergillosis is confusing [8,9]. Invasive pulmonary aspergillosis is an important cause of
life-threatening infection in patients, especially those in
immunocompromised status, so when patients show
evidence of susceptible invasive pulmonary aspergillosis, physicians usually are prone to give powerful antifungal therapy [10,11]. We report a case of susceptible
invasive pulmonary aspergillosis in a diabetes patient
who received anti-fungal therapy for two months with
progressive radiological presentations ultimately diagnosed as nocardia through bronchoalveolar lavage culture combined with metagenomic NGS.
A 53-year-old female non-smoker diabetes patient was
admitted in our respiratory department complaining of
shortness of breath and fever for 2 weeks on 15 January
2017. The maximum body temperature was 39.0°C and
did not drop to normal until the use oral non-steroidal
drugs. She had associated symptoms including cough
and yellow sputum, but without chest pain or hemoptysis. The laboratory tests showed serum beta-D-glucan
by G test and aspergillus fumigatus sputum culture were
positive, the chest computed tomography (CT) scan
demonstrated multiple consolidations, ground-glass
shadow, tracheobronchial wall thickening in bilateral
lung (upper lobe and middle lobe of right lung, upper
lobe and ligule of left lung) (Figure1A - D). So, the patient was diagnosed with invasive pulmonary aspergillosis and was treated with anti-fungal medication for
two months. Following two months of anti-fungal treatment, she still had intermittent fever, the maximum
body temperature was 38.0°C and did not drop to normal without treatment. She had not received a chest CT
scan in those two months until she felt gradual aggravation of dyspnea. She was admitted due to dyspnea and
the chest CT scan showed aggravation of the original lesion, especially in the middle lobe of the right lung. A
new cavity appeared in the ligule of the left lung (Figure
1E - H). She had undergone bronchoalveolar lavage on
the day she was admitted. No obvious abnormality was
found under bronchoscope. Bronchoalveolar lavage culture combined with metagenomic NGS was performed.
Bronchoalveolar lavage culture and metagenomic NGS

DISCUSSION
Nocardia species are aerobic Gram-positive filamentous
bacteria, which are recognized as one of the ubiquitous
environmental bacteria, which can cause suppurative
lung, central nervous system, and skin infections when
humans, especially immunocompromised individuals,
are exposed to these Actinobacteria stems from direct
contact with contaminated environmental matrices [12].
Nocardia could cause multiple organ lesion. Pulmonary
nocardiosis are common lesion, the clinical presentation
include cough, dyspnea, symptoms similar to tuberculosis poisoning, such as fever, night sweats, weight loss,
and fatigue and so on [13]. The chest radiograph usually
shows nodular and/or consolidation infiltrate, sometimes co-existing cavitary lesions and pleural effusions.
Consolidation infiltrate combined cavitary lesions are
also common lesions in invasive pulmonary aspergillosis. Risk factors for invasive pulmonary aspergillosis
and pulmonary nocardiosis are acquisition of infection
include depressed cell immunity [14]. Though positive
G test and sputum culture could provide evidence for
invasive pulmonary aspergillosis, especially in immunocompromised individuals, while both of them were
not a specific index. At the same time, invasive pulmonary aspergillosis and nocardia overlap in clinical and
radiological presentations, so differentiating between
nocardia and aspergillosis is confusing [15]. In this patient, invasive pulmonary aspergillosis mimicked pulmonary nocardia and led to a delay in correct diagnosis
causing the patient tremendous economic burden due to
the expensive antifungal drug. Bronchoalveolar lavage
culture and NGS can provide more information for the
differential diagnosis between nocardia and aspergillus
fumigatus. After the bronchoalveolar lavage culture and
NGS showed consistent results, the patient received precise treatment, and the patient’s symptoms and chest CT
scan improved significantly.
For this patient, our lesson is that we considered positive G test and sputum culture as diagnostic criteria for
invasive pulmonary aspergillosis. For this patient, both
were not a specific index, while according the results,
we started administration of expensive anti-fungal drugs
for two months, but did not arrange the chest CT timely
to assess the effect of anti-fungal therapy.
CONCLUSION
Though positive G test and sputum culture could provide evidence for invasive pulmonary aspergillosis, especially in immunocompromised individuals, they did
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G Test and Sputum Culture was not Specific Index in Differential Diagnosis

Figure 1. Patient imaging results.
The chest CT scan demonstrated multiple consolidation, ground-glass shadow, tracheobronchial wall thickening in bilateral lung (upper lobe
and middle lobe of right lung, upper lobe and ligule of left lung) (Figure1A - D). The chest CT scan showed aggravation of original lesion,
especially in the middle lobe of right lung, a new cavity appeared in the ligule of the left lung after two months of anti-fungal treatment.
(Figure 1E - H). The chest CT scan showed lung lesions improved significantly after one month of administration of sulfamethoxazole (Figure
1E - H).

not provide a specific index. Bronchoalveolar lavage
culture and NGS can give more information for a differential diagnosis between nocardia and aspergillus fumigatus.
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