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A 67-year-old man with granulomatous polyangiitis (Wegener granulomatosis) compli-
cated by end-stage renal disease requiring hemodialysis and mild pulmonary fibrosis, was
hospitalized with a 2-week history of worsening dyspnea and dry cough. He was taking

20 mg prednisone and 150 mg azathioprine daily.

On examination, he was afebrile and had diffuse rhonchi and expiratory wheezes. A chest
computed tomography (CT) scan revealed bilateral nodular infiltrates and a 1.3-cm cavi-

HOW WOULD YOU INTERPRET THIS
PATIENT'S TEST RESULTS?

A. The patient has proven invasive
pulmonary aspergillosis.

tary nodulein the right upper lobe. Bronchoscopy was performed on day 2. Blood and bron-

choalveolar lavage fluid test results are presented in the Table.

B. The patient has probablé invasive

Table. Laboratory Test Results

pulmonary aspergillosis.

Specimen Test Result
Serum and urine Histoplasma antigen Negative
Serum and urine Blastomyces antigen Negative
Serum Galactomannan Negative (<0.5 0DI)
Fungitell Positive (94 pg/mL)
Transbronchial biopsy Pathology Organizing pneumonia; no organisms seen
Bronchoalveolar lavage Galactomannan Pasitive (6.7 ODI)
Calcofluor stain Septate hyphae

Fungal culture Aspergillus fumigatus

C. The patient does not meet criteria
forinvasive pulmonary aspergillosis.

D. The patient is not at risk for invasive
pulmonary aspergillosis and the
results reflect colonization.

Abbreviation: ODI, optical density index.

Answer
B. The patient has probable invasive pulmonary aspergillosis.

Test Characteristics

Invasive aspergillosis primarily occurs in patients who have specific
fisk factors, such as prolonged neutropenia, history of allogeneic
hematopoietic cell or solid organ transplantation, use of high-dose
corticosteroids or inherited severe immunodeficiency. Dense,
well-circumscribed nodular lesion(s) on CT scan, with or without sur-
rounding hazy infiltrate (fial@ sign) and cavitary lesions, are charac-
teristic but fiGt SPECifi€ for invasive pulmonary aspergillosis.

The Aspergillus galactomannan enzyme immunoassay detects
polysaccharides that are present in the €ell Wall of ASpergillis spe-
cies and that can be found in Séftifii and bronchoalveolar [avage fluid
during invasive infection.?

The role of the galactomannan assay in the diagnosis of inva-
sive aspergillosis has been stuidied most often in AEUEFOPERic
patients and allogeneic hematopoietic cell transplant recipients.?>
In these patient groups, the reported Sensitivity of the assay
in Serum is[70%1t0/82% and Specificity is 81%1t0192%, and in
bronchoalveolar lavage fluid, sensitivity is 73% to 100% and speci-
ficity isl68%t6192%.” In solid organ transplant recipients, sensitiv-
ity is 21% to 86% and specificity is 80% to 89% in serum, and in
broncholveolar lavage fluid, sensitivity is 60% to 90% and spedi-
ficity is 90% to 96%.*> The §eRsitivity of the assay is Higher in
bronchoalveslariavagerfluid than in serum, especially in lung

transplant recipients.®
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[EalsésnegatiVelresults occur in patients who are [féceiving anti
flngalagents Bther than flticonazole.” False-positive results occur
in patients who are €olonized but Aot infected with Aspergillus spe-
cies and in those who have infection with Fusarium species, Histo-
plasma capsulatum, and Bl@stomyces dermatitidis because these
fungi have Sifmilar galactomannans in their cell walls.

Ealse=positive reactions with piperacillintazobactam have
been féported in the past, but manufacturing’changes have Elimis
natedthisproblem. Other reported causes of false-positive results
include severe mucositis, severe gastrointestinal graft vs host dis-
ease, blood products collected in certain commercially available
infusion bags, multiple fyélema (IgG type). and flavorediceipops
or frozendessertsicontaining Sodilm SlUconate.

The fiffié Fequired to receive galactomannan test results is 20
[Zdaysif the test is sent to a reference laboratory. The €8st to Medi-

care is $90.

Application of Test Results to This Patient

This patient was at high risk for invasive pulmonary aspergillosis
because of prolonged therapy with prednisone. Based on radio-
logical findings and a positive galactomannan assay in bronchoal-
veolar lavage fluid, he was diagnosed with probablé invasive
pulmonary aspergillosis and started on voriconazole (Box).%°
Two days later, ASpérgillts fumigatus was fécovered in bronchoal-
veolar |avage fluid Eulttre. Pseudomonas aeruginosa was also
present in the culture but was considered to be only colonizing
the airways.

JAMA September 26,2017 Volume 318, Number 12

© 2017 American Medical Association. All rights reserved.

Downloaded From: http://jamanetwork.com/pdfaccess.ashx?url=/data/journals/jama/936497/ by a Imperial College London User on 09/26/2017

n75


http://www.jama.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2017.10661























































































































































































Clinical Review & Education JAMA Diagnostic Test Interpretation

Box. Simplified EORTC-MSG Diagnostic Criteria for Proven,
Probable, and Possible Invasive Pulmonary Aspergillosis®

Proven Invasive Pulmonary Aspergillosis

Presence of host risk factors and radiological criteria and
histopathologic or cytopathologic evidence of septate hyphae
suggestive of Aspergillus species and compatible tissue damage
in a specimen taken from a sterile site; or

Recovery of Aspergillus species by culture from a sterile site

Probable Invasive Pulmonary Aspergillosis
Presence of host risk factors and radiological criteria and recovery
of Aspergillus species in culture from a nonsterile site; or

Evidence of septate hyphae suggestive of Aspergillus species

in a specimen from a nonsterile site; or

Aspergillus galactomannan detected in serum or bronchoalveolar
lavage fluid; or

(1,3) B-D-glucan detected in serum

Possible Invasive Pulmonary Aspergillosis

Presence of host risk factors and radiological criteria in the
absence of microbiological evidence and no alternative diagnosis
to explain these findings

Abbreviation: EORTC-MSG, European Organization for Research and
Treatment of Cancer-Mycoses Study Group.

2 Adapted from De Pauw et al.®

Proven invasive pulmonary aspergillosisifeéquires proof of tis:
sue invasion by histopathological examination or positive culture
from a normally StéFilé site.® In this patient, the diagnosis of proven
invasive pulmonary aspergillosis could not be made because the
transbronchial lung biepsy did figt show fiyphae invading Iung tissue.
For patients who have hematological malignancies or have re-
ceived a hematopoietic stem cell transplant, lung biopsy is rarely

performed because of thrombocytopenia, and thus, most cases of
invasive pulmonary aspergillosis in these patient groups are deemed

probable or possible (Box).

What Are AltéffatiVé Diagnostic [éstifig Approaches?

The Fuingitell assay detects (13)B=D=gltcan. another CellWall com=
ponent of fany different fllfigi. A positive Fungitell result SUPPOFES
the diagnosis of an iAvasive fungal infection but is AGtSPECific for
aspergillosis.®

Patient Outcome
The patient was discharged home to continue therapy with vori-
conazole. Eight weeks later, a chest CT showed marked improve-

ment. He completed [63We€KS of antifungal therapy with VOFCoR2
8Z0le] Three months later, he remained asymptomatic.

Clinical Bottom Line

* When invasive pulimonary aspergillosis is suspected, the
following tests should be ordered immediately: a fiigh=fesoltition
€T scan of the thorax, S&fiiii Balactomanian, and consultation
for bronchoscopy with BroRchoalveslar [avage for
galactomannan assay, fungal stain, and culture.

* The SensitiVity of the galactomannan assay for invasive
pulmonary aspergillosis is Righer in bronchoalveslar lavage fluid
than in serum.

« In patients who have risk factors and radiologic findings
suggesting invasive aspergillosis, a positive galactomannan
in serum or bronchoalveolar lavage fluid confirms a diagnosis
of prebablé invasive pulmonary aspergillosis.

« In patients with risk factors for invasive aspergillosis and
radiologic findings consistent with invasive pulmonary
aspergillosis, antifungal therapy should be started while awaiting
cultures and galactomannan test results.
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