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De Nocardia aux Nocardioses
• Bacilles Gram-positif filamenteux

• Tellurique, ubiquitaire

• Végétation en décomposition, eau 

• Colonisation humaine rare +++

Inhalation
Patient 

immunodéprimé

Trauma cutané
Patient 

immunocompétent
Brown-Elliott B.A. et al 2006 Clinical Microbiology Reviews

Contamination exogène



24es JNI, GRENOBLE 6

Nocardioses après greffe de CSH 
• Complication rare après allogreffe de cellules souches hématopoïétiques 

(CSH) : 0,3 à 1,7 pour 100 allogreffes1-2

• Peu de données : 3 principales séries = 5 à 25 patients1-3

• Mortalité ≈ 30 à 66% (1/3 de mortalité attribuable)

• Facteurs de risque mal connus : une étude cas-témoin (n=20 cas)3

• Impact de l’immunodépression et de la prophylaxie par 
cotrimoxazole ?

• Pronostic mal caractérisé
1-Chouciño C, et al Clin Infect Dis 1996
2-van Burik JA, et al Clin Infect Dis 1997

3-Yetmar, Z.A. et al Transplant Cell Ther 2022
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Nocardioses après greffe de CSH : étude princeps 
• Etude européenne rétrospective, multicentrique
• Coordination partagée avec l’EBMT (base prospective + enquête microbio)
• Cas = nocardiose après auto ou allogreffe : 74 allogreffés / 7 autogreffés
• Mortalité à M12 : 40% (32/81)

Averbuch, D. et al 2022 Clin Infect Dis
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• Etude européenne rétrospective, multicentrique (coordination partagée avec l’EBMT)
• Cas = nocardiose après allogreffe :

• Diagnostic de nocardiose après l’allogreffe 
• Diagnostic entre janvier 2000 et décembre 2018
• Signes cliniques et radiologiques compatibles
• Culture positive à Nocardia (identification MALDI-TOF ou biologie moléculaire)

• 2 témoins identifiés par l’EBMT :
• Même centre
• Les allogreffes les plus proches dans le temps
• Ayant survécu au moins autant que le cas, sans survenue de nocardiose
• Même groupe d’âge (<18 ans VS ≥ 18 ans)

Nocardioses après allogreffe de CSH 
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• Description de la population
• Identification des facteurs de risque :

• Analyse univariée : comorbidités, hémopathie sous-jacente, caractéristiques et 
complications de l'allogreffe, traitements en cours (influence de la prophylaxie par 
cotrimoxazole), données biologiques au diagnostic

• Analyse multivariée (facteurs ayant un P <0,25 + prophylaxie cotrimoxazole) : 
régression logistique conditionnelle

• Mortalité toutes causes à 12 mois : comparaison des courbes (cas VS témoins) de Kaplan-
Meier : test du log-rank

• Analyses statistiques sur Stata® 17.0 (StataCorp, College Station, TX, USA).

Méthodologie
Objectif principal = identifier les facteurs de risque de nocardiose après allogreffe de CSH
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Description de la population
• 64 cas et 128 témoins

• Age médian 51 ans (IQR: 39-60), idem dans les 2 groupes, 2 cas 
pédiatriques

• Sexe masculin : 77% (cas) VS 52% (témoin)

• Nocardiose survenue à 9 mois post-allogreffe (IQR: 5-18)

• 53% d’atteintes disséminées

• 35% d’atteintes cérébrales

• 16% d’atteintes cutanées
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Facteurs de risque

Not significantly associated with nocardiosis: age, renal or pulmonary comorbidities, HCT-CI (Hematopoietic Cell Transplantation-Comorbidity 
Index), causal disease (Acute myeloid leukemia, Secondary AL, myelodysplastic syndrome or myeloproliferative neoplasm VS others), stem cell 
source, donor type, conditioning regimen, total body irradiation, T-cell depletion, disease status
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Mortalité à 12 mois

Cas : 42% 

Témoin : 10% 

log-rank test, p<0.0001 
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Discussion
• Plus large étude cas-témoin 

• Précédente : 20 cas VS 80 témoins (2011-2021)

• Confirme l’influence du niveau d’immunodépression : corticoïdes, 
lymphopénie (et non la neutropénie), réactivation CMV

Yetmar, Z.A. et al Transplant Cell Ther 2022

(Cotrimoxazole ou doxycycline)
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Discussion
• Influence du tacrolimus : OR 10.23 (IC95% : 1.57-66.70), p=0,01

• Effet direct ou marqueur d’immunodépression ?  

Coussement, J. and Lebeaux, D. et al 2016 Clin Infect Dis

significantly associated with the occurrence of nocardiosis in uni-
variate analysis. Patients with nocardiosis had significantly lower
lymphocyte counts 2 months after transplant and 1 month before
diagnosis than did the control patients.

In the multivariable analysis, high blood calcineurin inhibitor
trough levels in the month before diagnosis, use of tacrolimus at
the time of diagnosis, corticosteroid dose at the time of diagno-
sis, patient age, and length of stay in the ICU after SOT were
significantly associated with the development of nocardiosis
(Table 3). Nocardiosis did not occur earlier in patients who
had a short length of stay in the ICU after SOT (<8 days), com-
pared with those with a long length of stay (≥8 days): median
time between SOT and nocardiosis of 17 (range, 1–65) vs 20
(range, 3–195) months after transplant, respectively (P = not
significant [NS], Kruskal–Wallis test).

Effect of Anti-Pneumocystis Prophylaxis With TMP-SMX on the Risk of
Nocardiosis
Twenty-one of the nocardiosis cases (18%) were receiving anti-
Pneumocystis prophylaxis with TMP-SMX at the time of diag-
nosis compared with 57 (24.5%) of the control patients (odds
ratio, 0.36; 95% confidence interval, .14–.93; P = .03). In multi-
variable analysis, use of TMP-SMX prophylaxis was not found
to be protective against occurrence of nocardiosis. The mean
weekly dose of sulfamethoxazole was 1819 (±668) mg in cases
vs 2161 (±957) mg in control patients (P = NS). Among the 351
patients, only 2 of the control patients (0.6%) were receiving
high-dose prophylaxis (ie, 160/800 mg of TMP-SMX daily).

Regarding the 21 episodes of nocardiosis breaking through
TMP-SMX prophylaxis, antimicrobial testing was performed
on 19 of these cases (90.5%) and 15 of 19 isolates (78.9%)
were susceptible to TMP-SMX.

DISCUSSION

We report the results from the first multicenter case-control
study on nocardiosis after SOT. We describe the clinical, biolog-
ical, and radiological presentation of Nocardia infection and
identified 5 variables that were significantly associated with
the occurrence of this opportunistic event in multivariable anal-
ysis: a high blood trough level of calcineurin inhibitor in the
month before diagnosis, use of tacrolimus at the time of diag-
nosis, corticosteroid dose at the time of diagnosis, patient age,
and length of stay in the ICU after transplant.

Although nocardiosis is an opportunistic infection that has
been described since the very early years of SOT, there are a
number of unsolved issues that still need to be addressed. In-
deed, most of the publications on this topic have been case re-
ports or small, uncontrolled series that did not allow evaluation

Figure 2. Distribution of the various Nocardia species identified using molecular biology in the 117 cases of posttransplant nocardiosis. *Other species include N. otiti-
discaviarum (n = 1), N. brevicatena/paucivorans complex (n = 1), N. cerradoensis (n = 1), N. pseudobrasiliensis (n = 1), N. anaemiae (n = 1), N. takedensis (n = 1).

Table 3. Risk Factors for Nocardiosis in 117 Cases Compared With
234 Controls After Multivariable Analysis by Conditional Logistic
Regression

Characteristic OR (95% CI)
P

Value

High calcineurin inhibitor level in the month
before nocardiosis

6.11 (2.58–14.51) <.001

Use of tacrolimus at diagnosis 2.65 (1.17–6.00) .015
Corticosteroid dose at diagnosis (per mga) 1.12 (1.03–1.22) .002
Age at diagnosis (per year) 1.04 (1.02–1.07) <.001
Length of first ICU stay after transplant (per day) 1.04 (1.00–1.09) .049

High calcineurin inhibitor level was defined as a trough blood level >10 ng/mL for tacrolimus
and >300 ng/mL for cyclosporine.

Because of the large number of missing data, biological variables were not included in the
multivariable analysis.

Abbreviations: CI, confidence interval; diagnosis, date of the diagnosis of nocardiosis; ICU,
intensive care unit; OR, odds ratio.
a Expressed in milligrams (mg) of methylprednisolone equivalent per day.
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Discussion
• Influence du tacrolimus : OR 10.23 (IC95% : 1.57-66.70), p=0,01

• Effet direct ou marqueur d’immunodépression ?  

• Influence du genre, sexe féminin : OR 0.12 (IC95% : 0.03-0.48), 0,003

• Influence du mode de vie/exposition environnementale ?

• Influence hormonale ?

• D’autres idées ??? 

Coussement, J. and Lebeaux, D. et al 2016 Clin Infect Dis
Egger, M. et al 2022 Mycoses
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Discussion
• la prophylaxie par cotrimoxazole est SIGNIFICATIVEMENT mais 

MODEREMENT protectrice : 26/64 (40.6%) des cas en recevaient (16% = R)

• Donc n’élimine pas le diagnostic

• Effets de plus fortes posologies ?

Yetmar, Z.A. et al Transplant Cell Ther 2022

(Cotrimoxazole ou doxycycline)
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Merci pour votre attention et merci aux participants !
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Microbiologie

18

Allogreffe CSH Transplantation d’organe solide

Coussement, J. and Lebeaux, D. et al 2016 Clin Infect Dis
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Origine des cas

§ France (9 centers, n=27), 
§ Israel (4 centers, n=11), 
§ Belgium (3 centers, n=9), 
§ Germany (5 centers, n=6), 
§ Switzerland (1 center, n=3), 
§ Singapore (1 center, n=2), 
§ Greece (1 center, n=1), Netherlands (1 center, n=1), Saudi Arabia (1 center, 

n=1), Spain (1 center, n=1), Sweden (1 center, n=1), United Kingdom (1 
center, n=1).

19
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Mortalité

20Lebeaux, D. et al 2017 Clin Infect Dis

Cas : 16% (19/117) 

Témoins : 1,3% (3/233) 

Cas : 42% 

Témoin : 10% 

Allogreffe CSH Transplantation d’organe solide


