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Researchers Identify Tests to Diagnose Invasive Aspergillosis  
with 100% Accuracy 

Early, More Accurate Detection of This Potentially Deadly Fungus Can Improve Patient Outcomes, 
According to New Report in The Journal of Molecular Diagnostics 

 
Philadelphia, PA, August 13, 2014 – The fungal infection invasive aspergillosis (IA) can be life 
threatening, especially in patients whose immune systems are weakened by chemotherapy or 
immunosuppressive drugs. Despite the critical need for early detection, IA remains difficult to diagnose. A 
study in The Journal of Molecular Diagnostics compared three diagnostic tests and found that the 
combination of nucleic acid sequence-based amplification (NASBA) and real-time quantitative PCR 
(qPCR) detects aspergillosis with 100% accuracy. 
 
IA is caused by the fungus Aspergillus fumigatus, which is considered by many pathologists to be the 
world’s most harmful mold. “Traditional diagnostic methods, such as culture and histopathology of 
infected tissues, often fail to detect Aspergillus,” comments lead investigator Yun Xia, PhD, of the First 
Affiliated Hospital of Chongqing Medical University, Chongqing, China.  
 
In this retrospective study, scientists evaluated the diagnostic performance of two nucleic acid 
amplification assays (qPCR and NASBA) and one antigen detection method (galactomannan enzyme-
linked immunosorbent assay [GM-ELISA]) using blood samples collected from 80 patients at high risk of 
IA. Of the 80 patients, 42.5% had proven or probable IA. The patients came from intensive care, 
hematology, neurology, nephrology, geriatrics, and other hospital departments.  
 
The tests were evaluated singly and in combination. Individually, NASBA had the highest sensitivity 
(76.47%) whereas qPCR offered the highest specificity (89.13%). NASBA also was the test that best 
indicated that a patient did not have the infection (negative predictive value). NASBA and qPCR each had 
a high Youden index, a measure of the effectiveness of a diagnostic marker.  
 



Combining the tests improved the outcomes. The combination of NASBA and qPCR led to 100% 
specificity and 100% positive predictive value (the probability that subjects truly have the infection).  
 
“Because each test has advantages and disadvantages, a combination of different tests may be able to 
provide better diagnostic value than is provided by a single test,” says Dr. Xia. The combination of 
NASBA and qPCR should be useful in excluding IA in suspect cases, thus reducing both suffering and 
expense for immunocompromised patients. On the other hand, the combination of NASBA and qPCR 
could be more suitable for screening patients suspected of infection, because this assay had the highest 
sensitivity.” 
 
The authors note that NASBA offers the advantages of rapid amplification (90 minutes) and simple 
operation with low instrument cost compared with qPCR and GM-ELISA. They caution that although GM-
ELISA is widely and routinely used for aspergillosis diagnosis, this study indicates that it had low 
sensitivity (52.94%) with reasonable specificity (80.43%), making it “inferior to both NASBA and qPCR.” 
 
The A. fumigatus mold is ubiquitous in the environment and is found on decaying plant matter. For 
healthy individuals exposure to the fungus can be inconsequential, but it can cause significant morbidity 
and mortality for those with compromised immune systems, including patients who have undergone organ 
transplants or have advanced AIDS. Even patients with more modest immune impairments, such as 
diabetes, poor nutrition, steroid use, or lung disease, can become severely infected. Symptoms may 
include fever, cough, difficulty breathing, chest pain, seizures, and focal neurological problems.  
 
TECHNICAL DETAILS OF THE STUDY 
The criteria for high risk for IA included  high (1,3)-β-D-glucan levels (>60 pg/mL), immunocompromised 
status, and one of six conditions (recipient of an allogeneic stem cell transplant, hematological disease, 
severe immunodeficiency, prolonged use of corticosteroids, fever or chest infiltrate unresponsive to 
routine antibiotics, or radiological indication of fungal disease). Patients did not receive any antifungal 
therapy until after blood samples were collected.  
 
The first test was the measurement of GM, a polysaccharide component of the fungal cell wall, which can 
be released into serum and bronchoalveolar lavage fluid during infection. GM was measured using a 
commercially available ELISA kit (Platelia Aspergillus; Bio-Rad Laboratories, Hercules, CA). In this study, 
a GM index (GMI) of 0.5 was used. 
 
The second test was an Aspergillus DNA extraction and real-time qPCR assay. The DNA was extracted 
from plasma using a QIAamp blood mini kit (Qiagen, Hilden, Germany). The purified DNA was then 
amplified by an Aspergillus genus-specific qPCR assay using SYBR Green chemistry and primers 
targeting the 28S rRNA gene. The lower limit of detection was empirically determined to be 10 colony-
forming units of Aspergillus conidia per reaction.  
 
The third test was an Aspergillus RNA extraction and NASBA assay. Total RNA was extracted from 
plasma using a blood/liquid sample total RNA rapid extraction kit (BioTeke, Beijing, China). A highly 
conserved 18S rRNA region specific for the Aspergillus genus was chosen as the detection target. It was 
then amplified using a pair of primers. Blank control, negative control (RNA extracted from patients 
without Aspergillus infection) and positive control (RNA extracted from Aspergillus in pure culture) were 
included in each run.  
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NOTES FOR EDITORS 
“Retrospective Comparison of NASBA, Real-time PCR, and Galactomannan Test for Diagnosis of 
Invasive Aspergillosis,” by Lipeng Wang, Yunyan He, Yun Xia, Xiaoyan Su, Huijuan Wang, and Shumei 



Liang, DOI: http://dx.doi.org/10.1016/j.jmoldx.2014.05.001. Published online ahead of The Journal of 
Molecular Diagnostics, Volume 16, Issue 5 (September 2014) published by Elsevier.  
 
Full text of the article is available to credentialed journalists upon request; contact Eileen Leahy at 732-
238-3628 or jmdmedia@elsevier.com. Journalists wishing to interview the authors should contact Dr. Yun 
Xia at xiayun12cn@aliyun.com.  
 
This research was supported by the National Key Clinical Specialties Construction Program of China 
grant 2010(305) and Chongqing Public Health Bureau grant 2008-2-312. 
 
ABOUT THE JOURNAL OF MOLECULAR DIAGNOSTICS 
The Journal of Molecular Diagnostics, (http://jmd.amjpathol.org), the official publication of the 
Association for Molecular Pathology, co-owned by the American Society for Investigative Pathology, and 
published by Elsevier, Inc., seeks to publish high quality original papers on scientific advances in the 
translation and validation of molecular discoveries in medicine into the clinical diagnostic setting, and the 
description and application of technological advances in the field of molecular diagnostic medicine. The 
editors welcome for review articles that contain: novel discoveries or clinicopathologic correlations 
including studies in oncology, infectious diseases, inherited diseases, predisposition to disease, or the 
description of polymorphisms linked to disease states or normal variations; the application of diagnostic 
methodologies in clinical trials; or the development of new or improved molecular methods for diagnosis 
or monitoring of disease or disease predisposition. 
 
The Journal of Molecular Diagnostics, with an Impact Factor of 3.955, ranks 13th  among 76 journals in 
Pathology, according to 2013 Journal Citation Reports® Thomson Reuters, 2014.  
 
ABOUT ELSEVIER 
Elsevier is a world-leading provider of scientific, technical and medical information products and services. 
The company works in partnership with the global science and health communities to publish more than 
2,000 journals, including The Lancet (www.thelancet.com) and Cell (www.cell.com), and close to 20,000 
book titles, including major reference works from Mosby and Saunders. Elsevier’s online solutions include 
ScienceDirect (www.sciencedirect.com), Scopus (www.scopus.com), SciVal (http://info.scival.com) 
Reaxys (www.elsevier.com/reaxys), ClinicalKey (www.clinicalkey.com) and Mosby’s Suite 
(www.confidenceconnected.com), which enhance the productivity of science and health professionals, 
helping research and health care institutions deliver better outcomes more cost-effectively.  
 
A global business headquartered in Amsterdam, Elsevier (www.elsevier.com) employs 7,000 people 
worldwide. The company is part of Reed Elsevier Group plc (www.reedelsevier.com), a world leading 
provider of professional information solutions. The group employs more than 30,000 people, including 
more than 15,000 in North America. Reed Elsevier Group plc is owned equally by two parent companies, 
Reed Elsevier PLC and Reed Elsevier NV. Their shares are traded on the London, Amsterdam and New 
York Stock Exchanges using the following ticker symbols: London: REL; Amsterdam: REN; New York: 
RUK and ENL. 
 


