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Abstract

Nocardiosis is prevalent among individuals with immunodeficiency or long-
term use of immunosuppressive agents. However, in one third of cases, it can
occur in immunocompetent patients [1]. Nocardia infections in immunocom-
petent patients represent a diagnostic challenge given the clinical and radio-
logical similarity with infectious diseases and neoplasms [2]. We present the
case of a Nocardia cyriacigeorgica pneumonia in an immunocompetent pa-
tient who had no history of immunosuppressive agent use, signs of immuno-
deficiency, or any concomitant diseases. In Italy, cases of Nocardia cyriacigeor-
gica infection are rarely reported in the literature, likely due to challenges in
microbiological isolation and identification of this microorganism.
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1. Introduction

Nocardia cyriacigeorgica is the most commonly linked to respiratory tract infec-
tions [3]-[12] but also from samples from several other sites [13]-[19]. Nocardia
cyriacigeorgica typically causes infections in immunocompromised individuals
and has been identified in clinical specimens worldwide. However, several case
reports have also documented infections in immunocompetent patients [20]-[22].
Over the past year, nine cases of Nocardia cyriacigeorgica infection have been re-

ported in PubMed. The cohort included seven men and two women, with six pa-
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tients over the age of 50. Pulmonary nocardiosis was diagnosed in four cases, all
of which occurred in immunosuppressed individuals. Regarding treatment, the
majority of patients (78%) received trimethoprim-sulfamethoxazole (TMP-SMX)
(see Table 1). There is no report of Nocardia species cross contaminations in hu-

man populations using immunosuppressive agents, suggesting that environmen-

tal exposure is the main cause of infection.

Table 1. Case reports of Nocardia cyriacigeorgica infections published in PubMed over the past year.

The patient’s immune

Autors Country/Age/Gender  Site of infection Treatment
system status
Daniel M (2024) Disseminated Trimethoprim-sulfamethoxazole,
Canada/72/F . L . Immunocomptent
[23] Infection imipenem, and amikacin
Y LN (2024
ang [24]( ) China/71/M Endophthalmitis Gatifloxacin ophthalmic gel Immunocomptent
Altan G (2024 Li lid, ikacin, M .
an G ( ) Turkey/48/F Brain Abscess 1nezoud, amikaci . .eropenem Immunocompromised
[25] and amphotericin B
Zuo H (2024 Pul
uo H ( ) China/71/M .um01.1ary trimethoprim-sulfamethoxazole = Immunocompromised
[26] infection
K N (2024 Ceftri d
oruga N ( ) Croatia/67/M Cerebellar abscess . ¢ . riaxone an Immunocomptent
[27] trimethoprim/sulfamethoxazole
Pul Trimethoprim/sulfameth 1
Li Q (2024) [28] China/40/M u m01.1ary rime oprlm. st amF oxazole Immunocompromised
infection and minocycline
LiY etal (2024) . Pulmonary Trimethoprim/sulfamethoxazole .
China/18/M . . . . Immunocompromised
[29] infection and Linezolid
Calvo M (2025 Pul Trimethoprim/sulf: th 1
alvo M ( ) Spain/60-/M u moTlary rimethoprim ?u a@e oxazole Immunocompromised
[30] infection and Linezolid
Imipenem-cilastatin, amikacin,
Varda Brki¢ D . Disseminated P Hastatin, amkact .
Croatia/87/M . and Immunocompromised
(2025) [31] Infection

trimethoprim-sulfamethoxazole

We present the case of a Nocardia cyriacigeorgicainfection in an immunocom-
petent patient suffering from bronchiectasis and chronic obstructive pulmonary
disease (COPD), who had no history of immunosuppressive agent use and signs
of immunodeficiency. The isolation and identification of Nocardia cyriacigeor-
gicain routine diagnostic microbiology laboratories has been a complex and time-
consuming process. However, with the advent of mass spectrometry techniques,
such as matrix-assisted laser desorption ionization time-of-flight mass spectrom-
etry (MALDI-TOF-MS), rapid and accurate identification has become increas-
ingly feasible.

2. Case Report

On August 1st, 2022, a 66-year-old female outpatient presented to the Eurofins
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LAMM laboratory in Lucca, located in the Tuscany region of Italy, with a diagno-
sis of bronchiectasis and a request for a sputum culture. Over the following days,
the patient submitted two additional sputum samples, both of which confirmed
the results from the initial sample.

The sputum cytology, using Papanicolaou staining, revealed a notable presence
of polymorphonuclear leukocytes (Figure 1). The culture, grown on blood agar,
showed a high bacterial count (>100,000 CFU/mL) (Figure 2) and microscopic
examination of the colonies revealed Gram-positive beaded branching filaments.
The positive samples were subsequently identified as Nocardia cyriacigeorgica
through Matrix-Assisted Laser Desorption Ionization Time-Of-Flight (MALDI-
TOF) mass spectrometry [32].

Figure 1. Microscopic examination of
sputum using Papanicolaou staining.

Figure 2. The sputum culture, grown
on blood agar.

Antimicrobial resistance was assessed using ETEST® (Biomerieux), which uti-
lizes a predefined gradient of 15 antimicrobial concentrations on a plastic strip.
The results are detailed in Table 2.

Following the laboratory diagnosis, the patient was admitted on September 15®
to the Pneumology Unit at the University Hospital of Pisa, where she performed
a chest CT scan that revealed multiple bilaterally peribronchiectatic consolida-
tions and signs of mucoid infarction of the small airways in a pattern of known
diffuse cylindrical and cystic bronchiectasis (Figure 3). Brain and abdomen MRI
excluded further localizations of Nocardia. She received intravenous carbapenem
(imipenem 500 mg every 6 hours with 3-hour extended infusion) and oral cotri-
moxazole (3 vials in the morning + 3 vials in the afternoon + 4 vials in the evening

for a total of 10 vials in a day). Therapy with cotrimoxazole was discontinued due

DOI: 10.4236/0jmm.2025.152010

127 Open Journal of Medical Microbiology


https://doi.org/10.4236/ojmm.2025.152010

R. Mattei et al.

to the occurrence of an adverse reaction, characterised by nausea and vomiting
unresponsive to antiemetics and a diffuse erythematous-papular rash on the up-
per and lower limbs. The patient was subsequently treated for a total of about 4
weeks with intravenous imipenem and addition an oral antibiotic of the oxazoli-
dine family, linezolide 600 mg b.i.d., with no adverse reactions. Meanwhile, the
microbiological sputum culture’s results have turned negative. Upon discharge,
she was prescribed an oral bactericidal antibiotic that belongs to the class of third-
generation cephalosporines, cefexime 400 mg b.i.d., which she continued until
May 2024 as a long-term therapy. Since then, the patient has remained free of

Nocardia re-infection.

Table 2. Results of susceptibility testing for the isolated Nocardia cyriacigeorgica strain.

Interpretation CLSI MLI.C. Criteria (ug/mL)

Isolated Nocardia References
Antimicrobial agent cyriacigeorgica *  CLSIM100-526, 2016
M.ICin pg/mL *  NCCLS M24-A, 2003.
S I R
Amikacin <1 <8 - 216
Amoxicillin/Clavulanic Acid 2/1 16 <8 16 >32
Ceftriaxone <4 <8 16 - 32 264
Ciprofloxacin 2 <1 2 >4
Doxycycline <0.12 <1 2-4 >8
Imipenem 2 <4 8 =16
Linezolid <1 <8 - -
Minocycline <1 <1 2-4 >8
Trimethoprim/Sulfamethoxazole 1/19 <0.25 <2 - >4

Figure 3. Chest CT scan shows infectious signs and known bronchiectasis.
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3. Discussion

At times, the administration of antimicrobial treatment occurs before a precise
diagnosis is made, which may result in some infections going undiagnosed. Clini-
cians should remain vigilant and consider the possibility of Nocardia infection
when conventional empirical treatment fails. This approach will facilitate timely
communication with microbiology laboratories to appropriately extend the cul-
ture duration, helping to prevent misdiagnosis.

Nocardia infection should be considered not only in immunocompromised pa-
tients, but also in immunocompetent hosts, especially if they have predisposing
pulmonary conditions such as bronchiectasis and COPD.

When searching for “Nocardia cyriacigeorgica’ on PubMed, out of 169 results,
only three publications mention infections caused by this microorganism in Ital-
ian regions [33]-[35]. This likely indicates an underestimation of infections in

these areas.

4. Conclusion

This clinical case presentation highlights how advanced laboratory techniques,
such as mass spectrometry, have facilitated the identification of Nocardia cyri-
acigeorgica. Our report underlines the importance for healthcare providers to
consider this microorganism as a potential cause of infection, even in immuno-
competent patients, especially in those with predisposing conditions like bronchi-
ectasis and COPD. We conclude by suggesting that Nocardia cyriacigeorgica may
be emerging as a significant pathogen in Italy.

Informed Consent Statement

An informed consent for the publication of this case report was obtained from the

patient.
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