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hyperinflammation and cytokine storm syndrome in COVID-19 
patients. In fact, a recent meta-analysis confirmed that sys-
temic corticosteroids were associated with lower 28-day 
all-cause mortality compared with usual care or placebo in 
COVID-19 patients who received oxygen or invasive mechani-
cal ventilation [4].

Other conditions that have been associated with nocar-
diosis include diabetes mellitus, alcoholism, chronic granulo-
matous disease, alveolar proteinosis, structural lung disease, 
tumor necrosis factor-alpha inhibitor (e.g., infliximab) therapy, 
inflammatory bowel disease, chronic obstructive pulmonary 
disease, and tuberculosis.

In one review of 1050 cases [5] main clinical presentations 
of nocardiosis were systemic (32 %); pulmonary (only) 39 %; 
CNS (only) 9 %, cutaneous or lymphocutaneous (8 %) and sin-
gle site extrapulmonary (egg, eyes, bone) 12 %. The onset of 
pulmonary nocardiosis may be acute, subacute, or chronic and 
is not distinguished by any specific signs or symptoms. Fever, 
night sweats, fatigue, anorexia, weight loss, dyspnea, cough, 
hemoptysis, and pleuritic chest pain have all been described. 

Here-in we report a case of a patient initially admitted 
and treated for COVID-19 pneumonia who was subsequently 
readmitted due to persistent worsening dyspnea. Pulmonary 
nocardiosis after further evaluation was diagnosed. An English 
literature review showed only other five reports of these asso-
ciations. Data regarding these cases are shown [6-10].

An 86-year-old man infected with SARS-CoV-2 was ad-
mitted to the hospital for productive cough and dyspnea on 
minimal exertion. He was already suffering from multiple 
health conditions, including type 2 diabetes mellitus, hyper-
tension, and atrial fibrillation treated with dabigatran. He was 
receiving corticosteroid therapy and daily oral cyclophospha-
mide because IgG lambda multiple myeloma. Among other 
medical conditions, a chronic kidney disease IIIB2A stage di-
abetic nephropathy and non-exacerbator COPD were remark-
able features. The patient received acute inpatient care in a 
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Sir,

An increasing number of opportunistic infections in 
COVID-19 patients are being described especially for patients 
with underlying diseases and those who received immunosup-
pressive therapy. Among these opportunistic infections, fungal 
infections account for most case reports in COVID-19 patients 
(mainly Aspergillus). Other associated pathogens are viral, pro-
tozoa, helminth, and bacterial infections. Regarding these last 
prospective cohort study in England, Scotland, and Wales an-
alyzed data from COVID-19 inpatients showing that the most 
common pathogens causing early respiratory coinfections are 
Staphylococcus aureus and Haemophilus influenzae. Indeed S. 
aureus and Enterobacteriaceae are also the most common sec-
ondary respiratory infections [1]. 

Nocardia is a gram-positive, ubiquitous, soilborne bac-
terium that belongs to the family of aerobic actinomycetes 
that seem like branching, filamentous rods on microscopy. 
This genus Nocardia includes more than eighty species, thir-
ty of which could affect humans. In retrospective studies, N. 
asteroides and N. farcinica have often been identified as the 
predominant species over the years [2].

Most patients with nocardial infection are immunocom-
promised with cell-mediated abnormalities. Their most com-
mon causes are malignancy, organ and hematopoietic stem 
cell transplantation, and HIV infection. Glucocorticoid ther-
apy has traditionally been linked to nocardiosis. Recently a 
matched retrospective study conducted at a tertiary hospital 
in central Israel of sixty hospitalized consecutive adult patients 
with nocardiosis showed that systemic corticosteroid therapy 
was strongly associated with pulmonary nocardiosis (matched 
OR 4.69, 95% CI 2.45–8.99, p < 0.001) [3].

Immunosuppressive therapy has been used to alleviate 
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Figure 1  Multifocal and bilateral caviated 
condensations. Ground glass pattern 
areas and distal bronchial thickening.

Author (year) [reference] Sex & Age Risk factors
Days after COVID-19 

diagnosis
Clinical picture CT scan features

Colaneri (2021) [6]
Woman,  
45 years

Untreated HIV/HCV 
IDU

5 days
Fever, coughing, dyspnea, 

fatigability (10 days). Oxygen 
saturation at room air: 94%

Multiple necrotic core lesions 
in both lungs, kidneys and soft 
tissues with peripheral contrast 

enhancement

Laplace (2021) [7]
Male,  

86 years

Type 2 DM, COPD,

Crohn´s disease
13 days

Acute dyspnea, fever, productive 
cough

Dense consolidation with air 
bronchograms in lower lung lobes

Atemnkeng (2021) [8]
Male,  

63 years
Morbid obesity, Type 

2 DM
32 days

Worsening shortness of breath. 
Oxygen saturation at room air: 77%

Near-complete opacification of 
the left hemithorax with minimal 

sparing of the apical region

MRI: multiple bilateral ring-
enhancing lesions in the brain

Arif (2021) [9]
Woman,  
61 years

Type 2 DM, 
hypertension, HF

10 days Dyspnea
Right upper lobe 3.3 x 3.2 cm mass 
and a left upper lobe 1.9 x 1.5 cm 

nodule

Driscoll (2022) [10]
Male,  

16 years

Bronchiectasis 
Pseudomonas 

aeruginosa infection
6 days Fever, dyspnea, cough, and lethargy

Left lower lobe opacification but no 
necrosis or pulmonary embolus

Ortiz (2023) [Present case]
Male,  

86 years

Type 2 DM, 
hypertension, 

myeloma, COPD, atrial 
flutter, CKD

11 days
Increased productive cough, dyspnea 
Oxygen saturation at room air: 82%

Multifocal and bilateral cavitated 
condensations. Ground glass pattern 
areas and distal bronchial thickening

Table 1  Risk factors and clinical characteristics of Nocardia COVID-19 coinfected patients.

Type 2 DM: type 2 diabetes mellitus. COPD: Chronic obstructive pulmonary disease. CKD: Chronic kidney disease. HF: heart failure. HIV/HCV: chronic hepatitis C virus & 
HIV coinfected. IDU: Injecting drug user. SLE: Systemic lupus erythematosus.
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While corticosteroids have been shown to have varying 
effects on T lymphocytes, high doses can cause a rapid de-
pletion of circulating T cells by redistribution of circulating 
cells to other body compartments. In addition, they cause 
inhibition of interleukin (IL)-2, a cytokine that is essential 
for the function, differentiation, and proliferation of T-cells. 
They can also induce apoptosis of T-lymphocytes, which fur-
ther depletes the total pool of mature functioning T-cells. All 
these mechanisms result in a profound immunosuppressive 
state that promotes the development of opportunistic infec-
tions.

It has been previously demonstrated that due to the 
downregulation of various proteins associated with immune 
function, the immune system is suppressed early during 
COVID-19 [11]. There is now a growing body of evidence that 
supports that COVID infection can lead to significant dysreg-
ulation of the immune system. Severe COVID infections have 
been characterized by lymphocytopenia, which is currently 
used as a prognostic indicator of clinical deterioration and 
poor outcomes.

We identified only five published case reports (6 overall 
including our case) of adult patients with a mean age of 59 
years (16-86). Main risk factors and clinical characteristics of 
Nocardia COVID-19 coinfected patients are shown in table 1. 
Four patients were male (66%). Well-known risk factors were 
present in all six patients (type 2 diabetes as the main factor). 
Nocardia infection was diagnosed at a median of 13 days af-
ter diagnosis of Covid 19 (5-32 days). Main clinical features 
were acute o worsening dyspnea, acute respiratory failure, 
and productive cough. Radiological imaging tests showed 
mainly lobar or multilobar consolidation and lung cavitating 
lesions. 

Table 2 summarizes microbiological and treatment fea-
tures and outcomes of Nocardia COVID-19 coinfected pa-
tients. As described in the literature Nocardia cryiacigeorgica, 
Nocardia asteroides and Nocardia farcinica were predomi-
nating species. Patients received appropriate combined No-
cardia treatment including trimethoprim/sulfamethoxazole, 
meropenem, linezolid or ceftriaxone. In hospital mortality 
was 33%. 

Empiric antimicrobial treatment included intravenous 
administration of at least two agents that represent the first-
line therapy (either amikacin, imipenem, or a third-genera-
tion cephalosporin) and should trimethoprim sulfamethoxaz-
ole [12]. After a minimum of 3 weeks of intravenous therapy, 
patients can be switched to oral treatment.

In summary, severe COVID-19 lung infection, SARS-
CoV-2 induced dysregulation of the immune system and 
widespread use of steroids in COVID 19 can favor Nocardia 
as an opportunistic infection. We believe that these cases 
should serve as an example of potential threats of high ste-
roid exposure in this patient population. We would like also 
to point out the relevance of early attention to opportunistic 
infections in patients with recent COVID infections.

hospital for ten days including high-flow oxygen, oral dexa-
methasone, and ceftriaxone. Oral cyclophosphamide was tem-
porarily stopped. 

The patient had been in his usual state of health until 
5 days before this new admission (11 days after he was dis-
charged), when fever developed. He noted shortness of breath 
at rest and dyspnea on exertion. He was brought to the emer-
gency department of our hospital for further evaluation.

On examination, the temperature was 36.7°C, the blood 
pressure 107/62 mm Hg, the pulse 111 beats per minute, respi-
ratory rate twenty-eight breaths per minute, and oxygen satu-
ration 82% while the patient was breathing ambient air. Respi-
ratory rate decreased to twenty-two breaths per minute and the 
oxygen saturation improved to 95% with the administration of 
supplemental oxygen through a nasal cannula at a rate of four 
liters per minute. Inspiratory crackles could be heard at the lung 
bases. The heart sounds were regular, with tachycardia but no 
murmur. There was no tenderness on palpation of the abdomen 
and no pitting edema were present in the legs.

Laboratory test results at admission were: leukocytes 8.9 
10e9/l (3.5-12.0), lymphocytes 0.08 10e9/l (1.30-4.00); mono-
cytes 1.70 10e9/l (0.20-1.00); hemoglobin 9.9 g/dl (13.5-17.5); 
hematocrit 29.5% (41- 53); platelets 119 10e9/l (140-450); 
neutrophils/lymphocytes ratio 89.00 (<3.13 covid-19 more 
favorable prognosis >3.13 COVID-19 less favorable progno-
sis); prothrombin time 17 sec (9.40-12.50); Quick index 57% 
(70.00-100.00); INR 1.4 ratio (0.5-1.5); D-dimer 2,171 ng/ml 
(0.00-500.00); urea 85 mg/dl (18-44); creatinine 1.67 mg/dl 
(0.53-1.18); albumin 2.89 g/dl (3.50-4.60); C-reactive protein 
17.39 mg/dl (0.00-0.50); procalcitonin 0.91 ng/ml (0.00-0.50). 
His arterial blood gas analysis (ABG) revealed: arterial pH 7.495 
pH (7.34 - 7.44); arterial pO2 50.1 mmHg (75.0-100.0); arterial 
HCO3- 26.7 mmol/l (22.0-26.0); arterial O2 saturation 86.3% 
(95.0 -98.0).

Chest x-ray revealed dense consolidations with air bron-
chograms in the lower lung lobes. Both SARS CoV-2 antigen 
and rT-PCR in nasopharyngeal sweep were positive (Ct = or 
< 30 expressing high viral load). The patient was started on 
empirical meropenem, oxygen supplementation through nasal 
prongs, and intravenous remdesivir. 

A thoracic CT scan (Figure 1) revealed multifocal and bi-
lateral cavitated condensations. Ground glass pattern areas 
and distal bronchial thickening. The sputum culture from day 
five showed abundant leukocytes and no acid-alcohol resistant 
Gram-positive branching rods in gram stain compatible with 
Nocardia species. 

He was initially treated with broad-spectrum antibiotics 
(meropenem and vancomycin) and thereafter treatment was 
changed to intravenous imipenem for 4 weeks. We ruled out 
the use of cotrimoxazole or linezolid due to the foreseeable 
toxicity at the kidney and bone marrow level in this specific 
patient.

The patient was discharged home on oral minocycline 100 
mg every 12 hours for 6 months.



Pulmonary nocardiosis after covid-19 infection: case report and literature reviewF. Jover, et al.

Rev Esp Quimioter 2023;36(4): 421-424 424

FUNDING

None to declare.

CONFLICT OF INTEREST

Authors declare no have conflict of interest.

REFERENCES

1. Russell CD, Fairfield CJ, Drake TM, Turtle L, Seaton RA, Wootton 
DG et al. Co-infections, secondary infections, and antimicrobial use 
in patients hospitalized with COVID-19 during the first pandemic 
wave from the ISARIC WHO CCP-UK study: a multicenter, prospec-
tive cohort study. Lancet Microbe. 2021 Aug;2(8): e354-e365. doi: 
10.1016/S2666-5247(21)00090-2.

2. Mazzaferri F, Cordioli M, Segato E, Adami I, Maccacaro L, Sette P et 
al. Nocardia infection over 5 years (2011-2015) in an Italian tertiary 
care hospital. New Microbiol. 2018 Apr;41(2):136-140

3. Margalit I, Goldberg E, Ben Ari Y, Ben-Zvi H, Shostak Y, Krause I et al. 
Clinical correlates of nocardiosis. Sci Rep. 2020 Aug 31;10(1):14272. 
doi: 10.1038/s41598-020-71214-4.

4. The WHO Rapid Evidence Appraisal for COVID-19 Therapies (REACT) 
Working Group. Association Between Administration of Systemic 
Corticosteroids and Mortality Among Critically Ill Patients With 
COVID-19: A Meta-analysis. JAMA. 2020;324(13):1330–1341. doi: 
10.1001/jama.2020.17023.

5. Beaman BL, Beaman L. Nocardia species: host-parasite relation-
ships. Clin Microbiol Rev. 1994 Apr;7(2):213-64.

6. Colaneri M, Lupi M, Sachs M, Ludovisi S, Di Matteo A, Pagnucco 
L et al. A challenging case of SARS-CoV-2- AIDS and Nocardiosis 
coinfection from the SMatteo COvid19 REgistry (SMACORE). New 
Microbiol. 2021 Apr;44(2):129-134. 

7. Laplace M, Flamand T, Ion C, Gravier S, Zadeh MM, Debriel D et al. 
Pulmonary Nocardiosis as an Opportunistic Infection in COVID-19. 
Eur J Case Rep Intern Med. 2022 Aug 22;9(8):003477. doi: 
10.12890/2022_003477.

8. Atemnkeng F, Ducey J, Khalil A, Elemam A, Diaz K. Diagnosing Dis-
seminated Nocardiosis in a Patient With COVID-19 Pneumonia. J 
Med Cases. 2021 Aug;12(8):319-324. doi: 10.14740/jmc3716.

9. Arif M, Talon A, Sarma H, Munoz J, Charley E. Nocardia after 
covid-19 infection. Chest. 2021 oct;160(4):a429. doi.org/10.1016/j.
chest.2021.07.424

10. Driscoll S, Carroll WD, Nichani S, Fishwick R, Bakewell K, Gilchrist FJ. 
COVID-19 infection and nocardiosis causing the death of an ado-
lescent with cystic fibrosis. Pediatr Pulmonol. 2022 Jul;57(7):1823-
1825. doi: 10.1002/ppul.25954.

11. Tian W, Zhang N, Jin R, Feng Y, Wang S, Gao S, et al. Immuno-
suppression in the early stage of COVID-19 disease. Nat Commun. 
(2020) 11:5859. doi: 10.1038/s41467-020-19706-9.

12. Lu SH, Qian ZW, Mou PP, Xie L. Clinical Nocardia species: identi-
fication, clinical characteristics, and antimicrobial susceptibility 
in Shandong, China. Bosn J Basis Med Sci. (2020) 20:531–8. doi: 
10.17305/bjbms.2020.4764.

Author (year) [reference] Nocardia species Sample COVID treatment Nocardia treatment Outcome

Colaneri (2021) [6] Nocardia cyriacigeorgica Blood culture PIP/TAZ TMP/SMX
Linezolid, TMP/SMX and 
Ceftriaxone (one year)

Cure

Laplace (2021) [7] Nocardia cyriacigeorgica Sputum DXM 6 mg/24h, enoxaparin, cefotaxime Imipenem and TMP/SMX In hospital death

Atemnkeng (2021) [8] Nocardia asteroides BAL
Azithromycin, ceftriaxone, REM, DXM y 

enoxaparin
Meropenem/linezolid TMP/SMX 

(one year)
Cure

Arif (2021) [9] Nocardia farcinica Lung biopsy DXM 4mg oral
TMP/SMX

Meropenem/linezolid
Discharged

Driscoll (2022) [10] Nocardia farcinica
Bronchial 
secretion

Tobramycin, ceftazidime DXM Linezolid In hospital death

Ortiz (2023) [Present case] Nocardia spp Sputum REM (10 días), ceftriaxone DXM Imipenem Ceftriaxone Discharged

Table 2  Microbiological and treatment features and outcome of Nocardia COVID-19 coinfected patients.

COVID-19: Coronavirus disease 2019. PIP/TAZ: Piperacillin/tazobactam. TMP/SMX: Trimethoprim/sulfamethoxazole. DXM: dexamethasone. BAL:  bronchoalveolar lavage. 
CSF: Cerebrospinal fluid. REM: remdesivir.
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