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Abstract
BACKGROUND 
Pulmonary cryptococcosis (PC) is an opportunistic infectious disease of the 
respiratory system. Lung tissue biopsies, culture of respiratory samples (e.g., 
sputum, lung tissue, pleural fluid, and bronchoalveolar lavage fluid), and crypto-
coccal antigen (CrAg) testing are helpful for a definitive diagnosis. However, 
these tests are sometimes falsely negative. PC is often misdiagnosed or underdia-
gnosed owing to the absence of obvert symptoms, poor imaging specificity, and 
false-negative laboratory tests.

CASE SUMMARY 
We report two female patients who underwent computed tomography-guided 
percutaneous needle pulmonary biopsy of a lung nodule for a confirmed 
diagnosis. In both patients, the CrAg test on the lung biopsy tissue homogenate 
was positive, while the serum CrAg test was negative. Combined with the lung 
tissue pathology, we made the diagnosis of PC. Antifungal therapy was effective 
in both patients.

CONCLUSION 
Given the findings of our cases and the literature review, lung tissue homogenate 
CrAg testing can be helpful in improving the diagnosis of PC.

Key Words: Lung tissue homogenate; Cryptococcal antigen test; Pulmonary cry-
ptococcosis; Lung biopsy; Diagnosis; Case report
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Core Tip: Pulmonary cryptococcosis (PC) is often misdiagnosed or underdiagnosed owing to the absence 
of obvert symptoms, poor imaging specificity, and false-negative laboratory tests. We presented two cases 
of PC wherein serum cryptococcal antigen (CrAg) tests were negative; however, CrAg tests using lung 
tissue homogenate were positive. Our report aims to highlight the dilemma in diagnosing PC, as well as a 
novel adjunct in the diagnostic work-up for PC–cryptococcal antigen tests on lung tissue homogenates.

Citation: Wang WY, Zheng YL, Jiang LB. Cryptococcal antigen testing of lung tissue homogenate improves 
pulmonary cryptococcosis diagnosis: Two case reports. World J Clin Cases 2022; 10(12): 3893-3898
URL: https://www.wjgnet.com/2307-8960/full/v10/i12/3893.htm
DOI: https://dx.doi.org/10.12998/wjcc.v10.i12.3893

INTRODUCTION
Cryptococcus neoformans, the aetiological cause of pulmonary cryptococcosis (PC), is globally prevalent 
and can cause a fatal, disseminated disease. As a potentially serious fungal infection, a timely and 
reliable diagnosis is very important for improving the prognosis of PC. The diagnosis of PC is based on 
a combination of clinical symptoms, radiological suspicion, and laboratory confirmation[1]. Culture, 
histopathology, and serology are the main laboratory methods used for confirmation[2]. However, PC 
may easily be misdiagnosed or underdiagnosed owing to the absence of clinical symptoms and false-
negative laboratory results[2-6]. Cryptococcal antigen (CrAg) testing is convenient, inexpensive, and 
effective in diagnosing PC[5,7]. Serum, bronchoalveolar lavage fluid (BAFL), pleural effusion, 
percutaneous pulmonary aspirates, urine and cerebrospinal fluid have been used for CrAg testing[7-
10], while lung tissue homogenate has not been reported thus far. The following cases highlight the 
usefulness and sensitivity of CrAg testing of lung tissue homogenate in the confirmation of PC.

CASE PRESENTATION
Chief complaints
Case 1: A 59-year-old female patient was admitted to the hospital for haemoptysis on August 21, 2017.

Case 2: A 57-year-old female patient complained of worsening cough for 4 mo and was admitted to the 
hospital on July 20, 2020.

History of present illness
Case 1: The patient complained of haemoptysis with no sputum. Chest computed tomography (CT) 
before admission revealed nodules in both lungs, and 7 d of antibacterial treatment was ineffective.

Case 2: The patient had a repeating cough with no fever or sputum.

History of past illness
Case 1: The patient had a 20-year history of immune thrombocytopenic purpura, 2-year history of 
secondary diabetes, and 1-month history of splenectomy. She had long-term steroid therapy indicated 
for systemic blood disease.

Case 2: The patient had no other medical history.

Personal and family history
Both patients had no remarkable personal or family history.

Physical examination
Case 1: Initial medical examination showed a respiratory rate (RR) of 17 breaths/min, heart rate (HR) of 
85 beats/min, temperature of 37.2 °C, and blood pressure (BP) of 102/65 mmHg. No rales were detected 
in either lung.

Case 2: Physical examination showed an RR of 18 breaths/min, HR of 89 beats/min, temperature of 37.2 
°C and BP of 139/79 mmHg. Normal sounds were heard on auscultation of the lungs.

Laboratory examinations
Case 1: The patient was HIV-negative. A CT-guided transthoracic needle lung biopsy (TNLB) of a 
nodule in the right lung was sent for evaluation 3 d after admission (Figure 1A). Her serum CrAg test 

https://www.wjgnet.com/2307-8960/full/v10/i12/3893.htm
https://dx.doi.org/10.12998/wjcc.v10.i12.3893
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Figure 1 Imaging, pathology and cryptococcal antigen testing of lung tissue homogenate of case 1. A: Computed tomography scan of the chest 
showing multiple nodules in both lungs (arrow); B: Ink staining of lung biopsy specimen showing polysaccharide capsule that surrounds the cell body; C: Results of 
cryptococcal antigen lateral flow immunoassay of lung tissue homogenate.

was negative, while her lung biopsy revealed Cryptococcus neoformans infection. Lumbar puncture ruled 
out Cryptococcus infection of the nervous system. Therefore, she was investigated for PC, and 
antifungal therapy (fluconazole: 400 mg once daily for 3 mo and then voriconazole 200 mg twice daily 
for 9 mo) was initiated; however, her lung lesions did not resolve. A follow-up CT-guided TNLB on 
September 21, 2018 was positive for Cryptococcus neoformans on ink staining (Figure 1B). At that time, 
CrAg testing of lung biopsy tissue homogenate was performed, which yielded a positive result 
(Figure 1C). Her serum CrAg test and lung tissue culture remained negative.

Case 2: The patient was HIV-negative. She underwent CT-guided TNLB of a nodule in the lower lobe of 
the right lung 2 d after admission (Figure 2A). CrAg testing using lung biopsy tissue homogenate was 
positive (Figure 2B). Ink staining of her lung biopsy specimen was positive for Cryptococcus neoformans 
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Figure 2 Imaging, pathology and cryptococcal antigen testing of lung tissue homogenate of case 2. A: Computed tomography scan of the chest 
showing a nodule in the right lung (arrow); B: Positive result for cryptococcal antigen in lateral flow immunoassay of lung tissue homogenate; C: Ink staining of lung 
biopsy specimen showing polysaccharide capsule that surrounds the cell body.

(Figure 2C). Lumbar puncture ruled out Cryptococcus infection of the nervous system.

Imaging examinations
Case 1: Chest CT revealed multiple nodules in both lungs (Figure 1A).

Case 2: CT scan of the chest showed a nodule in the right lung (Figure 2A).

FINAL DIAGNOSIS
The final diagnosis of both cases was PC.

TREATMENT
Case 1: Antifungal therapy (fluconazole: 400 mg once daily for 3 mo and then voriconazole 200 mg 
twice daily for 9 mo) was initiated.

Case 2: Antifungal therapy (fluconazole: 400 mg once daily for 3 mo) was initiated.

OUTCOME AND FOLLOW-UP
Case 1: Antifungal therapy had to be discontinued because of hepatic impairment. The lung lesions 
were stable without apparent respiratory symptoms for one year after antifungal therapy was discon-
tinued (Figure 1A).

Case 2: Imaging follow-up after 3 mo of antifungal therapy revealed very good resolution of the nodule 
in the right lung seen previously (Figure 2A).
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DISCUSSION
Early diagnosis of PC is crucial for timely and effective treatment. The diagnosis is based on a 
combination of clinical symptoms (e.g., cough, expectoration, chest tightness, chest pain, fever, and 
dyspnoea), suspicious radiological findings, and laboratory confirmation[1]. PC may easily be misdia-
gnosed or underdiagnosed in the absence of clinical symptoms, especially for immunocompetent 
patients[6]. Clustered or solitary pulmonary nodules are the most commonly seen lung abnormalities in 
PC[11]. The radiographic similarities to pneumonia or neoplasms, however, can often confuse or delay 
the clinical diagnosis. Further diagnostic evaluation is often needed to rule out or confirm the diagnosis. 
The laboratory confirmation of PC is often the next step in evaluation and usually involves serology, 
histopathology, and/or mycological culture[2].

Lung tissue biopsies are an important method for a definitive diagnosis. Cryptococcus neoformans, an 
encapsulated organism, is a narrow-based budding yeast, as seen on histological staining with India ink, 
haematoxylin and eosin, Grocott-Gomori’s methenamine silver, or periodic acid-Schiff[1,12]. However, 
in several previous studies, Cryptococcus in some samples did not have a typical polysaccharide 
capsule[13]. In a previous study, the detection rate of Cryptococcus neoformans observed by electron 
microscopy was 89.5%[3]. Samples obtained by CT-guided percutaneous lung biopsy may therefore not 
be adequate for staining and present a further diagnostic dilemma in confirming cryptococcosis.

The culture of respiratory samples has a complementary role in confirming PC. However, Crypto-
coccus cultures often take several days to grow, and many factors may influence the culture results of 
lung tissue, such as the number of pathogens, previous antifungal agents administered and duration of 
culture. A study reported a diagnostic rate of 70.8% for lung tissue culture[5].

Serum CrAg testing is a convenient, sensitive and rapid method for diagnosing PC[5]. The overall 
sensitivity and specificity of CrAg testing in the diagnosis of cryptococcal infection were approximately 
97.6% and 98.1%, respectively[7]. However, in the two presented cases, the serum CrAg tests were all 
falsely negative. A false-negative CrAg test result may be due to a prozone reaction due to high antigen 
titres, low fungal load, samples transported in inappropriate vials, the presence of immunocomplexes 
preventing the release of glucuronoxylomannan antigen, or hypocapsular or acapsular strains of 
Cryptococcus spp[14]. Patients with a single pulmonary nodule were less likely to have positive antigen 
testing than those with other radiographic presentations or concomitant extrapulmonary disease[4]. For 
cases with a single pulmonary nodule, cryptococcal capsular antigen possibly only exists in the nodule 
and is not released into the blood. This might be the reason why lung tissue homogenate CrAg testing is 
more sensitive than serum testing in these cases.

However, there is a limitation of CrAg testing invasion in lung tissue homogenates. Since there are 
only two cases, this detection methodology deserves further study in a large sample.

CONCLUSION
Due to the potential risk of further dissemination of Cryptococcus infection and the long duration of 
antifungal therapy, it is necessary to combine multiple methods to improve the diagnostic certainty. 
According to our cases, lung tissue homogenate CrAg testing may help enhance the accuracy of the 
diagnosis, especially for serologically negative patients.
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