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Dear Editors,

Bacteria belonging to the genus Nocardia spp. can cause severe
opportunistic infections called nocardiosis [1,2]. The microbiological
diagnosis of nocardiosis is difficult [ 3] and recent studies have suggested
that (1-3)-8-D-glucan (BDG) may be useful to diagnose Nocardia infec-
tion [4-6]. Our objective was to evaluate the diagnostic performance of
BDG in solid organ transplant (SOT) recipients with nocardiosis and
control SOT recipients without nocardiosis.

We took advantage of a previously published retrospective European
case-control study including 117 SOT recipients with nocardiosis and
234 matched control SOT recipients [1]. To evaluate the performance of
the BDG assay, we retrieved serum samples collected around the time of
diagnosis of Nocardia infection (+ 6 months), or around a corresponding
time point for control SOT recipients. Serum samples (stored at -80°C
[71) were shipped in dry ice to the Parasitology-Mycology Department of
the Necker Hospital (Paris, France). BDG levels were measured using the
Fungitell ® assay (Associates of Cape Cod, Inc., Falmouth, MA, USA).
BDG positivity was defined at the manufacturer cutoff of 80 pg/mL.

Most cases and controls were kidney transplant recipients (80%)
(Supplementary Table 1). We focused on 39 serum samples collected
around the date of nocardiosis (for 15 SOT recipients who developed
nocardiosis) or around a corresponding time post-transplant (for 24
control SOT recipients without nocardiosis). A known cause of BDG
cross-reactivity was present in the month prior to serum sampling in
11% of these patients (4/37, including three hemodialysis and one
invasive fungal disease) [8-10]. Serum BDG was positive in 93% of SOT
recipients with nocardiosis (14/15), as compared to 83% of control SOT
recipients who did not develop nocardiosis (20/24, p=0.6). When
focusing on patients without any known cause of BDG cross reactivity
(12 cases and 21 controls), median BDG concentrations were not sta-
tistically different between SOT recipients with and without nocardiosis
(179 [77-403] versus 178 [70-523] pg/mL, respectively, p=0.9, Fig. 1A
and 1B). We obtained similar results when focusing on the 13/39 serum
samples which were obtained close to the date of nocardiosis (i.e., + 40
days) (Fig. 1C).

In this study, we observed that BDG was frequently positive in SOT
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recipients with nocardiosis, but that BDG positivity was similarly com-
mon among control SOT recipients without nocardiosis. We also
observed frequent serum BDG positivity in control SOT recipients who
did not have nocardiosis, as well as in SOT recipients who were at time
of transplantation, but not in control blood donors. A known cause of
BDG assay reactivity was noted in only a limited proportion of these
patients, suggesting the potential presence of unidentified sources of
BDG reactivity in these patients.

Our study has several limitations. Firstly, we allowed the inclusion of
serum samples that were relatively distant to the date of nocardiosis (+ 6
months). Last, serum BDG testing was retrospective; serum samples from
blood donors were however used as negative controls to verify that there
was no contamination of the samples (Supplementary Data).

In conclusion, our retrospective study suggests that BDG should not
be used for the diagnosis of nocardiosis among SOT recipients, mostly
due to a low clinical specificity.
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Fig. 1. (1-3) -B-D-glucan (BDG) values (pg/mL) around the date of the diagnosis of nocardiosis (-180 to +180 days) among a cohort of solid organ transplant re-
cipients with or without nocardiosis. A. BDG values in SOT recipients with and without nocardiosis but without any cause of BDG cross reactivity. B and C. BDG
values in SOT recipients (with or without nocardiosis) with or without any cause for BDG cross reactivity around the date of the diagnosis of Nocardia infection within
2 times periods: [-180 to +180 days] (panel B) and [-40 to +40 days] (panel C). Comparisons between groups were performed using Mann-Whitney-Wilcoxon test in
Prism® (Graphpad). NOTE: BDG: (1-3)-8-D-glucan; CR: cross reactivity. Grey zone denotes a positive BDG result (> 80pg/mL), white zone a negative result

(<80pg/mL).
CRediT authorship contribution statement

Margot Paumier: Writing — original draft, Investigation, Formal
analysis, Conceptualization. Julien Coussement: Writing — review &
editing, Writing — original draft, Investigation, Formal analysis, Data
curation, Conceptualization. Marie Matignon: Writing — review &
editing, Writing — original draft, Investigation. Cécile Chauvet: Writing
- review & editing, Writing — original draft, Investigation. Nicolas
Bouvier: Writing — review & editing, Writing — original draft, Investi-
gation. Arthur Poncelet: Writing — review & editing, Writing — original
draft, Investigation. Jacques Dantal: Writing — review & editing,
Writing — original draft, Investigation. Anne Scemla: Writing — review
& editing, Writing — original draft, Investigation. Helga Ceunen:
Writing — review & editing, Writing — original draft, Investigation. Eric
Van Wijngaerden: Writing — review & editing, Writing — original draft,
Investigation. Nassim Kamar: Writing — review & editing, Writing —
original draft, Investigation. Martha T. van der Beek: Writing — review
& editing, Writing — original draft, Investigation. Herman F. Wunder-
ink: Writing — review & editing, Writing — original draft, Investigation.
Julien De Greef: Writing — review & editing, Writing — original draft,
Investigation. Sophie Candon: Writing — review & editing, Writing —
original draft, Investigation. Marie-Elisabeth Bougnoux: Writing —
review & editing, Writing — original draft, Supervision, Methodology,
Investigation, Formal analysis, Data curation, Conceptualization. David
Lebeaux: Writing — review & editing, Writing — original draft, Valida-
tion, Supervision, Project administration, Methodology, Investigation,
Formal analysis, Data curation, Conceptualization.

Declaration of competing interest

The authors declare no conflicts of interest.
Acknowledgments

None.
Supplementary materials

Supplementary material associated with this article can be found, in
the online version, at doi:10.1016/j.diagmicrobio.2024.116184.

References
[1] Coussement J, Lebeaux D, van Delden C, Guillot H, Freund R, Marbus S, et al.

Nocardia infection in solid organ transplant recipients: a multicenter European

case-control study. Clin Infect Dis 2016;63:338-45.

Lafont E, Conan PL, Rodriguez-Nava V, Lebeaux D. Invasive nocardiosis: disease

presentation, diagnosis and treatment - old questions, new answers? Infect Drug

Resist 2020;13:4601-13.

Brown-Elliott BA, Brown JM, Conville PS, Wallace Jr RJ. Clinical and laboratory

features of the Nocardia spp. based on current molecular taxonomy. Clin Microbiol

Rev 2006;19:259-82.

Koncan R, Favuzzi V, Ligozzi M, Sorrentino A, Cornaglia G, Cascio GL. Cross-

reactivity of Nocardia spp. in the fungal (1-3)-p-d-glucan assay performed on ce-

rebral spinal fluid. Diagn Microbiol Infect Dis 2015;81:94-5.

Ringer M, Radcliffe C, Kerantzas CA, Malinis M, Azar MM. Nocardiosis and

elevated beta-d-glucan in solid organ transplant recipients. IDCases 2021;26:

e01322.

Yetmar ZA, Challener DW, Seville MT, Bosch W, Theel ES, Beam E. 1,3-beta-D-

glucan testing for nocardiosis in solid organ transplant recipients. Transpl Infect

Dis 2022;24:e13991.

[2

—

[3

=

[4

=

[5]

(6]


https://doi.org/10.1016/j.diagmicrobio.2024.116184
http://refhub.elsevier.com/S0732-8893(24)00013-0/sbref0001
http://refhub.elsevier.com/S0732-8893(24)00013-0/sbref0001
http://refhub.elsevier.com/S0732-8893(24)00013-0/sbref0001
http://refhub.elsevier.com/S0732-8893(24)00013-0/sbref0002
http://refhub.elsevier.com/S0732-8893(24)00013-0/sbref0002
http://refhub.elsevier.com/S0732-8893(24)00013-0/sbref0002
http://refhub.elsevier.com/S0732-8893(24)00013-0/sbref0003
http://refhub.elsevier.com/S0732-8893(24)00013-0/sbref0003
http://refhub.elsevier.com/S0732-8893(24)00013-0/sbref0003
http://refhub.elsevier.com/S0732-8893(24)00013-0/sbref0004
http://refhub.elsevier.com/S0732-8893(24)00013-0/sbref0004
http://refhub.elsevier.com/S0732-8893(24)00013-0/sbref0004
http://refhub.elsevier.com/S0732-8893(24)00013-0/sbref0005
http://refhub.elsevier.com/S0732-8893(24)00013-0/sbref0005
http://refhub.elsevier.com/S0732-8893(24)00013-0/sbref0005
http://refhub.elsevier.com/S0732-8893(24)00013-0/sbref0006
http://refhub.elsevier.com/S0732-8893(24)00013-0/sbref0006
http://refhub.elsevier.com/S0732-8893(24)00013-0/sbref0006

M. Paumier et al.

[7] Lebeaux D, Coussement J, Chauvet C, Matignon M, Scemla A, Bouvier N, et al.
Autoantibodies against granulocyte macrophage colony-stimulating factor and
Nocardia infection in solid organ transplant recipients. Transpl Int 2020;33:
1827-9.

[8] Finkelman MA. Specificity influences in (1->3)-beta-d-glucan-supported diagnosis
of invasive fungal disease. J Fungi 2020:7. Basel.
[9] Bougnoux ME, Angebault C, Paccoud O, Coignard H, Lanternier F, Lortholary O.

Impact of intravenous and subcutaneous immunoglobulins on false positivity of
galactomannan and p-D-glucan antigenaemia and detection of circulating Asper-
gillus fumigatus DNA. Clin Microbiol Infect 2020;26:1101-2.

[10] White PL, Posso R, Parr C, Price JS, Finkelman M, Barnes RA. The presence of
(1-3)-p-D-Glucan as prognostic marker in patients after major abdominal surgery.
Clin Infect Dis 2021;73:e1415-22.

Margot Paumier®, Julien Coussement", Marie Matignon“’d,

Cécile Chauvet®, Nicolas Bouvier!, Arthur Poncelet?, Jacques Dantal”,
Anne Scemla’, Helga Ceunen/, Eric Van Wijngaerden’,

Nassim Kamar*"™, Martha T. van der Beek”, Herman F. Wunderink",
Julien De Greef’, Sophie Candon”, Marie-Elisabeth Bougnoux™9,
David Lebeaux™’

2 Unité de Parasitologie-Mycologie. AP-HP, Hopital Necker enfants malades;
149 rue de Sevres, Paris 75015, France

b University of Melbourne, Sir Peter MacCallum Department of Oncology,
Melbourne, Australia

¢ Nephrology and Renal Transplantation Department, Groupe Hospitalier
Henri-Mondor/Albert-Chenevier, Assistance Publique-Hopitaux de Paris
(AP-HP), Créteil 94010, France.

4 IMRB (Institut Mondor de Recherche Biomédicale), VIC (Virus-Immunité-
Cancer), DHU (Département Hospitalo-Universitaire), Université Paris-Est-
Creéteil (UPEC), INSERM U955, Equipe 21, Créteil 94010, France

¢ Service de Transplantation Rénale, Hopital Edouard HERRIOT, Lyon,
France

f Service de Néphrologie, Université de Caen — Normandie, Caen, France

Diagnostic Microbiology & Infectious Disease 108 (2024) 116184

& Department of Infectious Diseases, CUB-Hopital Erasme, Université Libre
de Bruxelles, Brussels, Belgium

" ITUN (Institut de Transplantation, d’Urologie et de Néphrologie), CHU
Nantes, Nantes, France

! Kidney Transplantation Unit, Hopital Necker Enfants Malades, Assistance
Publique-Hopitaux de Paris, Université Paris Descartes Sorbonne Paris Cité,
RTRS Centaure, Labex Transplantex, Paris, France

i Department of Microbiology, Immunology and Transplantation, KU
Leuven, Leuven, Belgium

X Department of Nephrology and Organ Transplantation,

! Toulouse Rangueil University Hospital, INSERM UMR, Toulouse 1291,
France

™ Toulouse Institute for Infectious and Inflammatory Diseases (Infinity),
Paul Sabatier University, Toulouse, France

™ Department of Medical Microbiology, Leiden University Medical Center,
Leiden, The Netherlands

© Service de Médecine interne et Maladies infectieuses, Cliniques
universitaires Saint-Luc, Université catholique de Louvain, Brussels, Belgium
P CHU de Rouen Normandie, Université de Rouen Normandie, Rouen France
4 Institut Pasteur, Université Paris Cité, Fungal Biology and Pathogenicity
Unit - INRA USC Mycology Department, Paris 75015, France

" Institut Pasteur, Université Paris Cité, CNRS UMR 6047, Genetics of
Biofilms Laboratory, Paris 75015, France.

® Service de Microbiologie, Unité Mobile d’Infectiologie, AP-HP, Hopital
Européen Georges Pompidou, 20 rue Leblanc, Paris 75015, France.

* Corresponding author.
E-mail address: david.lebeaux@aphp.fr (D. Lebeaux).


http://refhub.elsevier.com/S0732-8893(24)00013-0/sbref0010
http://refhub.elsevier.com/S0732-8893(24)00013-0/sbref0010
http://refhub.elsevier.com/S0732-8893(24)00013-0/sbref0010
http://refhub.elsevier.com/S0732-8893(24)00013-0/sbref0010
http://refhub.elsevier.com/S0732-8893(24)00013-0/sbref0007
http://refhub.elsevier.com/S0732-8893(24)00013-0/sbref0007
http://refhub.elsevier.com/S0732-8893(24)00013-0/sbref0008
http://refhub.elsevier.com/S0732-8893(24)00013-0/sbref0008
http://refhub.elsevier.com/S0732-8893(24)00013-0/sbref0008
http://refhub.elsevier.com/S0732-8893(24)00013-0/sbref0008
http://refhub.elsevier.com/S0732-8893(24)00013-0/sbref0009
http://refhub.elsevier.com/S0732-8893(24)00013-0/sbref0009
http://refhub.elsevier.com/S0732-8893(24)00013-0/sbref0009
mailto:david.lebeaux@aphp.fr

	(1-3)-ß-D-glucan for the diagnosis of Nocardia infection in solid organ transplant recipients
	Author contributions statement
	Funding sources
	Ethics statement
	CRediT authorship contribution statement
	Declaration of competing interest
	Acknowledgments
	Supplementary materials
	References


