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Massive hemoptysis as the 
sentinel symptom: a case report 
of pulmonary nocardiosis in an 
immunocompetent patient
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Pulmonary nocardiosis is frequently missed or misdiagnosed due to its atypical 
clinical symptoms and non-specific imaging findings. Moreover, delayed diagnosis 
and treatment can lead to high mortality rates, underscoring the need to enhance 
etiological diagnosis. Here, we report a 55-year-old immunocompetent woman 
who developed pulmonary Nocardia cyriacigeorgica infection with massive 
hemoptysis as the initial symptom. The patient had no history of chronic respiratory 
diseases. Metagenomic next-generation sequencing of bronchoalveolar lavage 
fluid collected via bronchoscopy was performed, which confirmed the diagnosis. 
After targeted therapy with oral sulfamethoxazole-trimethoprim and linezolid, 
the patient achieved significant symptomatic and radiological improvement, 
accompanied by normalization of white blood cell count and neutrophil count. 
No recurrence was observed during follow-up.
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1 Introduction

Nocardiosis is a suppurative granulomatous disease caused by Nocardia species infection. 
The condition affects multiple organs including the lungs, skin, and central nervous system, 
especially among immunocompromised patients (1, 2). Pulmonary nocardiosis (PN) is the 
most common infection (3, 4), primarily caused by inhalation of environmental Nocardia 
spores, with rare human-to-human transmission (5). In recent years, advancements in 
laboratory diagnostic techniques and identification methods, coupled with the rising 
immunodeficient population, have caused a significant increase in the number of reported 
cases (6). Nevertheless, its non-specific clinical manifestations and atypical imaging features, 
combined with the prolonged turnaround time of traditional culture methods, lead to delayed 
or missed diagnosis (7).

Here, we  report a rare case of PN presenting with massive hemoptysis as the initial 
symptom. The patient was a 55-year-old immunocompetent woman without identifiable risk 
factors. The pathogen, identified through bronchoalveolar lavage fluid (BALF) culture and 
metagenomic next-generation sequencing (mNGS), was confirmed as Nocardia cyriacigeorgica. 
This species was first reported in 2001 (8), and generally infects immunocompromised 
individuals or patients with chronic lung diseases (9), and it is rare in immunocompetent 
hosts. The patient underwent bronchial artery embolization for massive hemoptysis, which 
resolved the bleeding but the progressive pulmonary lesions persisted. The infection was finally 
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treated through a combination of interventional therapy, antibiotics, 
and intrapleural medication.

2 Case presentation

A 55-year-old female farmer was admitted to a local hospital on 
February 7, 2024, due to sudden massive hemoptysis 12 h. She ceased 
farming over a decade ago and has not engaged in any work involving 
contact with soil, humus, or organic waste in recent times. She denied 
recent travel history, keeping pets, or visiting epidemic areas. She 
reported no history of smoking or alcohol consumption and no record 
of immunosuppressant use. Additionally, she had no significant past 
medical history of chronic obstructive pulmonary disease, asthma, 
hypertension, diabetes, or other major conditions. Chest CT on the 
day of presentation revealed localized bronchial dilation in the left 
lower lobe with scattered infections in both lungs (Figure 1A). On 
February 8, 2024, the complete blood count showed a white blood cell 
count (WBC) of 12.57 × 109/L (reference range: 3.5–9.5 × 109/L), 
neutrophil count of 10.5 × 109/L (reference range: 1.8–6.3 × 109/L), 
neutrophil percentage of 83.60%(reference range: 40–75%), red blood 
cell count (RBC) of 4.08 × 1012/L(reference range: 3.8–5.1 × 1012/L) 
(Table  1; Figure  2A). Preliminary diagnosis: bronchiectasis with 
hemoptysis. The patient received conservative management but it did 
not resolve the symptoms, and thus, bronchial artery embolization 
was conducted on February 11, 2024. Subsequently, post-procedure 

hemoptysis resolved, however, the patient still presented with 
worsening symptoms of cough, chest pain, and dyspnea, accompanied 
by low-grade fever. A repeat CT was performed on February 15, 2024 
uncovered marked disease progression characterized by bilateral 
patchy consolidations and pleural effusions (Figure 1B). By February 
19, 2024, the patient presented with altered mental status and was 
transferred to the ICU of The First Affiliated Hospital of Anhui 
University of Chinese Medicine.

On February 19, 2024, during the patient’s visit to our hospital, 
the physical examination revealed an axillary temperature of 
37.4 °C (normal range: 36–37 °C), blood pressure of 120/75 mmHg 
(normal: <120/80 mmHg), pulse rate of 93 beats per minute 
(normal: 60–100 bpm), respiratory rate of 33 breaths per minute 
(normal: 12–20 bpm), and peripheral blood oxygen saturation of 
90% (normal: ≥95%). Auscultation detected diminished breath 
sounds over the left lung and scattered dry/wet rales over the right 
lung. Emergency blood tests revealed the following results: WBC of 
30.76 × 109/L, neutrophil count of 25.01 × 109/L, neutrophil 
percentage of 81.30%, and RBC of 3.52 × 1012/L. Pulmonary Artery 
Computed Tomography Angiography did not show any pronounced 
abnormalities. Results of the Chest CT demonstrated patchy high-
density opacities in the right lung and a large left pleural effusion 
(Figure  1C). On the same day, a left-sided thoracentesis and 
drainage procedure was performed to collect pleural fluid samples 
for further analysis (Table 2). Given the rapid progression of the 
condition, a broad-spectrum antibiotic regimen consisting of 

FIGURE 1

Chest CT images of the patient at different dates. (A) February 7, 2024 – scattered bilateral pulmonary infections (red arrows). (B) February 15, 2024 – 
multiple bilateral inflammatory lesions (red arrows) and pleural effusion (blue arrows). (C) February 19, 2024 – right lung inflammation (red arrow) and 
left lung pleural effusion with atelectasis (blue arrows). (D) March 15, 2024 – mild right lung inflammation (red arrow) and left lung pleural effusion with 
atelectasis (blue arrows). (E) May 21, 2024 – small amount of left-sided pleural effusion (blue arrows). (F) March 11, 2025 – left pleural thickening 
(yellow arrow). (G) July 9, 2025 – left pleural thickening (yellow arrow).

https://doi.org/10.3389/fmed.2025.1677156
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org


Zhang et al.� 10.3389/fmed.2025.1677156

Frontiers in Medicine 03 frontiersin.org

meropenem and moxifloxacin was administered. Considering the 
potential presence of a specific pathogen infection, bronchoscopy 
was performed on February 21, 2024, to collect a BALF sample for 
mNGS analysis. On February 22, 2024, the patient showed signs of 
improvement, including regaining consciousness, fever subsiding, 
decreased respiratory rate, and relief of respiratory distress 
symptoms. Consequently, she was transferred from the intensive 
care unit to the respiratory medicine ward. Concurrently, the 
February 22, 2024, mNGS detected Nocardia cyriacigeorgica in 

BALF (Table 3), which was further confirmed through bacterial 
culture (Figure 2B). Other tests such as blood cultures, TB assays, 
viral/fungal panels, pleural fluid culture were negative.

Based on the patient’s clinical presentation, imaging findings, and 
mNGS results, a definitive diagnosis of pulmonary Nocardia infection 
was established. Starting February 22, 2024, the patient’s antimicrobial 
regimen was adjusted to: intravenous meropenem 1 g q8h for 12 
consecutive days; oral sulfamethoxazole-trimethoprim (SMZ-TMP) 
0.96 g tid for a total treatment duration of 6 months; Linezolid was 

TABLE 1  Patient’s blood routine test results.

Laboratory 
tests

Reference 
range

Results (Different test times)

Feb 8 Feb12 Feb15 Feb17 Feb19 Feb24 Mar 2 Mar11 Mar22

WBC(×109/L) 3.5–9.5 12.57 28.7 31.98 20.33 30.76 14.53 14.07 11.71 8.23

RBC(×1012/L) 3.8–5.1 4.08 3.22 3.34 3.17 3.52 3.28 3.03 2.83 2.84

Hb(g/L) 115–150 119 93 94 91 103 94 87 82 81

Neutrophil(×109/L) 1.8–6.3 10.5 26.0 28.6 18.7 25.01 11.01 11.13 8.46 5.22

Lymphocyte(×109/L) 1.1–3.2 1.9 1.3 1.7 1.2 4.66 2.34 1.89 2.40 2.40

Eosinophil(×109/L) 0.02–0.52 0.01 0.00 0.00 0.00 0.00 0.03 0.02 0.04 0.02

Basophil(×109/L) 0–0.06 0.01 0.00 0.00 0.00 0.08 0.02 0.02 0.02 0.02

Monocyte(×109/L) 0.1–0.6 0.16 1.46 1.69 0.45 1.01 1.04 1.01 0.79 0.57

FIGURE 2

Clinical laboratory indicators and microbiological dvidence. (A)Trend curve of WBC, and neutrophil count during patient hospitalization. (B) Colonial 
morphology of Nocardia spp. on blood agar plate after 5-day culture of BALF (white arrows). (C) Trend curve of CRP during patient hospitalization.
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initially administered intravenously at 0.6 g q12h for 15 days, 
followed by oral administration at 0.6 g q12h until the completion of 
the overall antimicrobial therapy regimen (total duration: 6 months). 
During the patient’s hospitalization, repeated monitoring of WBC, 
neutrophil count, and CRP showed gradual decreases in values with 
treatment (Figures 2A,C). On March 15, 2024, a follow-up chest CT 
revealed significant resolution of right lung lesions and a left-sided 
encapsulated pleural effusion (Figure  1D). To promote fluid 
absorption, a repeat thoracentesis was performed on March 16, 2024, 
with intermittent intrapleural administration of urokinase 
(100,000  IU per session, totaling 10 sessions). The patient was 
discharged on March 29, 2024, with recommendations for regular 
follow-up examinations. The entire treatment course was illustrated 
in Figure 3.

During follow-up, a chest CT scan on May 21, 2024 showed 
complete resolution of the right-sided lesion, with only minimal 
residual pleural effusion on the left side (Figure 1E). A follow-up chest 
CT on March 11, 2025 demonstrated complete resolution of the 
pleural effusion and left-sided pleural thickening (Figure  1F). A 
follow-up chest CT on July 9, 2025, showed no significant changes 
compared to the previous scan (Figure 1G). The patient reported no 
symptoms such as coughing or sputum production. Clinically, the 
patient has met the criteria for cure.

3 Discussion

PN is a suppurative or granulomatous lung disease caused by 
infections by the Nocardia species. It is considered a rare opportunistic 
infection, predominantly affecting immunocompromised individuals 
or those with chronic underlying conditions (10). So far, 119 Nocardia 
species have been identified, among which over 40 are pathogenic to 
humans (11). The most clinically prevalent species include: Nocardia 
nova, Nocardia farcinica, Nocardia cyriacigeorgica, Nocardia 
brasiliensis, and Nocardia abscessus. In the present case, the pathogen 
was identified as Nocardia cyriacigeorgica, an uncommon 
opportunistic bacterium in which is often detected in 
immunosuppressed hosts (12). This case was a 55-year-old female 
patient with no history of smoking, alcohol consumption, or 
immunosuppressive therapy. Her initial presentation was sudden 
massive hemoptysis, suggesting that Nocardia can present with an 
acute, progressive course even in hosts with relatively intact immune 
function, making this case report of significant value.

Most patients with PN show non-specific symptoms such as 
fever, cough, dyspnea, chest pain, and weight loss (7). The present 
case featured massive hemoptysis as the initial presentation, 
which is uncommon. Following bronchial artery embolization, the 
patient’s hemoptysis improved, but subsequently developed 
common pulmonary symptoms including cough, dyspnea, and 
chest pain, which progressively worsened, indicating disease 
progression. Although PN usually follows a subacute/chronic 
course (13), the present immunocompetent patient demonstrated 
an acute progression, with massive hemoptysis onset despite no 
prior respiratory symptoms, which is an exceptionally 
rare presentation.

Repeated blood tests revealed markedly elevated WBC, neutrophil 
count, and CRP levels, indicating a strong inflammatory response 
consistent with literature reports (7, 14). However, these laboratory 
markers also lack specificity. In this case, Table  1 showed that an 
immunocompetent patient with pulmonary Nocardia cyriacigeorgica 
infection exhibited markedly elevated WBC, neutrophil count, and 
monocyte count. As antimicrobial therapy progressed, WBC, 
neutrophil, and monocyte counts gradually returned to normal 
ranges, indicating effective control of the infection. Lymphocyte 
fluctuations were minimal, potentially reflecting differences between 
immunocompetent and immunosuppressed patients. Eosinophil 
counts remained persistently below the lower normal limit throughout 
the course, suggesting this infection was not allergy- or parasite-
related. However, PN chest imaging also presents with diverse 
manifestations, including patchy opacities, nodular shadows, 
consolidation, nodules, masses, cavities, pleural thickening, and 
pleural effusion (15). These findings lack specific changes. When 
combined with nonspecific clinical symptoms, they frequently lead to 
misdiagnosis or missed diagnosis, often being mistaken for pulmonary 
tuberculosis, pulmonary fungal infections, or tumors. Notably, the 
pleural effusion reported in this case was encapsulated pleural 
effusion, consistent with findings in some literature reports (16). 
Pleural fluid analysis revealed markedly elevated WBC, total protein, 
and lactate dehydrogenase, characteristic of an exudative infectious 
effusion. These findings suggest that Nocardia cyriacigeorgica exhibits 
strong pleural invasiveness, involving both the pleura and pleural 
cavity. After local intrapleural administration of the drug, the effusion 
was completely reabsorbed. This suggests that in clinical practice, 
patients with rapidly progressing pulmonary infection complicated by 
pleural effusion should undergo active pleural fluid aspiration for 
diagnostic testing.

TABLE 2  Pleural fluid analysis.

Parameters Results Reference range (Clinical significance) Test result

Color Turbid, Yellow - -

Rivalta test Positive - Positive

WBC 2,560 × 106/L
<100 × 106/L(transudate);

>500 × 106/L (exudate)
Elevated

Total protein 38.6 g/L
<30 g/L(transudate);

>30 g/L (exudate/infection)
Elevated

Lactate dehydrogenase 1,414 U/L >500 U/L (malignant/infection) Elevated

Glucose 1.56 mmol/L <3.3 mmol/L (infection/tuberculous) Decreased

Adenosine deaminase 11.6 U/L >45 U/L(tuberculous) Decreased
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Rapid and accurate pathogen localization is critical for treatment. 
The accurate diagnosis of PN is based on the isolation of Nocardia 
from the specimen, and traditional diagnosis is often based on 
histopathologic examination and/or culture. However, Nocardia 
exhibits a slow growth, and the formation of visible colonies by 
Nocardia generally takes 2–7 d, with some genera requiring even 
several weeks of culture (17), and routine culture usually produces 
false-negative results, which increases the risk of delayed diagnosis 
and delayed initiation of targeted therapy. mNGS is a highly sensitive, 
high-throughput assay that can rapidly and objectively detect all 
pathogenic microorganisms in clinical samples. Compared to 
traditional culture methods, this approach provides shorter detection 
times and improved accuracy (10, 18, 19). In the case reported here, 
the time from sample collection to report was only one day. This 
enabled the initiation of anti-infective therapy during the critical 
window period when the patient’s pulmonary symptoms were 
worsening, thereby preventing further destruction of lung tissue. 
Moreover, its diagnostic performance remains unaffected by prior 
antibiotic use (20, 21). Sputum remains the most commonly used 
respiratory specimen for Nocardia isolation. However, BALF, due to 
its minimally invasive procedure, ensures a low contamination rate in 
specimens, yielding more reliable diagnostic results—particularly in 
critically ill or immunocompromised patients with pulmonary 

infections (22). Studies have shown that the prognosis of PN is poor, 
with a case fatality rate estimated at approximately 41% (23). A 
Japanese study reported a case fatality rate of 56.7% (24), implying that 
early diagnosis is crucial to accelerate the timely application of 
treatments. In this case, the rapid targeting of the pathogen by BALF 
mNGS allowed early initiation of the targeted treatment, and the 
subsequent BALF culture was also verified, which significantly 
improved the patient’s prognosis.

Regarding treatment, no randomized controlled clinical trials 
have been performed to test treatments for nocardiosis. The 
selection of antimicrobial agents and treatment duration require 
comprehensive consideration of the infection site and severity, 
Nocardia species, host immune status, drug susceptibility testing, 
as well as tolerance and adverse reactions to antibiotics (2). Early 
diagnosis and prompt initiation of appropriate therapy are 
advocated to improve PN curation rates and reduce mortality. 
Sulfonamide drugs represent the first-line treatment for nocardiosis, 
with trimethoprim-sulfamethoxazole (TMP-SMX) being the most 
thoroughly studied and preferred therapeutic agent (25, 26). 
Antibacterial agents such as imipenem, amikacin, and linezolid are 
also recommended for the treatment of nocardiosis (2). Linezolid 
has been reported to exhibit high sensitivity against all Nocardia 
species with significant therapeutic efficacy (27, 28). For severe or 

TABLE 3  Result of mNGS in BALF.

Gram’s 
staining

Genus Species

Genus name Sequences Species name Confidence 
level

Sequences Relative 
abundance

G+ Nocardia 71 Nocardia cyriacigeorgica High 71 79.05%

FIGURE 3

Treatment flow diagram.
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disseminated disease, combination therapy with at least two 
antimicrobial agents is recommended. Pulmonary infections 
require at least 6 months of treatment. However, the exact duration 
is customized to the type of selected regimen and the patient’s 
therapeutic response (2). Antibiotic susceptibility varies among 
different Nocardia spp. For example, Nocardia cyriacigeorgica is 
sensitive to TMP-SMX, moxifloxacin, imipenem, linezolid, 
amikacin, and tobramycin, but resistant to ciprofloxacin, 
clarithromycin, and amoxicillin-clavulanic acid (2). Initial 
treatment for this case involved meropenem, SMZ-TMP combined 
with linezolid for Nocardia infection. Treatment was subsequently 
adjusted to a combination of SMZ-TMP and linezolid for a total 
duration of 6 months. Follow-up chest CT scans during treatment 
demonstrated progressive resolution of the lesions. Regular 
follow-up was conducted, and post-treatment imaging revealed 
complete resolution of the lesions. Clinical and radiographic 
evaluations confirmed no recurrence of the disease, ultimately 
achieving clinical cure.

4 Summary

Our case report demonstrates that acute severe pulmonary 
nocardiosis can occur in immunocompetent individuals, and 
presents with massive hemoptysis as the initial manifestation. 
The integration of mNGS with conventional diagnostic 
techniques is recommend to achieve early and precise diagnosis, 
and treatment approaches involving a combination of 
interventional hemostasis, targeted antibiotic therapy, and local 
drainage is ideal for such patients. In clinical practice, for 
patients with rapidly progressive pneumonia and pleural 
effusion, even if they present with normal immunity, the 
possibility of pulmonary Nocardia infection should 
be considered, and mNGS testing should be performed as early 
as possible. In patients with lower respiratory tract infections 
who exhibit pulmonary involvement, poor response to standard 
antimicrobial therapy, atypical imaging features, and rapid 
disease progression, pulmonary Nocardia infection should 
be considered. Early implementation of mNGS is recommended 
to support timely diagnosis and guide appropriate treatment.

Data availability statement

The original contributions presented in the study are included in 
the article/supplementary material, further inquiries can be directed 
to the corresponding author/s.

Ethics statement

The studies involving humans were approved by the First 
Affiliated Hospital of Anhui University of Chinese Medicine. The 
studies were conducted in accordance with the local legislation 
and institutional requirements. The participants provided their 
written informed consent to participate in this study. Written 

informed consent was obtained from the individual(s) for the 
publication of any potentially identifiable images or data included 
in this article.

Author contributions

QZ: Conceptualization, Data curation, Project administration, 
Writing  – original draft. QG: Conceptualization, Data curation, 
Writing – original draft. XS: Writing – original draft. HZ: Writing – 
review & editing.

Funding

The author(s) declare that financial support was 
received for the research and/or publication of this article. This 
study was supported by the Anhui Provincial Sixth Batch of 
Innovation Leading Talent Special Support Program (No. 
T000614).

Acknowledgments

The authors extend their sincere gratitude to the patient for 
granting permission to publish this case report. Their cooperation and 
trust are deeply appreciated.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Generative AI statement

The authors declare that no Gen AI was used in the creation of 
this manuscript.

Any alternative text (alt text) provided alongside figures 
in this article has been generated by Frontiers with the 
support of artificial intelligence and reasonable efforts 
have been made to ensure accuracy, including review by the 
authors wherever possible. If you  identify any issues, please 
contact us.

Publisher’s note

All claims expressed in this article are solely those of the 
authors and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or 
claim that may be made by its manufacturer, is not guaranteed or 
endorsed by the publisher.

https://doi.org/10.3389/fmed.2025.1677156
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org


Zhang et al.� 10.3389/fmed.2025.1677156

Frontiers in Medicine 07 frontiersin.org

References
	1.	Traxler RM, Bell ME, Lasker B, Headd B, Shieh WJ, McQuiston JR. Updated review 

on nocardia species: 2006-2021. Clin Microbiol Rev. (2022) 35:e0002721. doi: 
10.1128/cmr.00027-21

	2.	Yetmar ZA, Marty PK, Clement J, Miranda C, Wengenack NL, Beam E. State-
of-the-art review: modern approach to nocardiosis-diagnosis, management, and 
uncertainties. Clin Infect Dis. (2025) 80:e53–64. doi: 10.1093/cid/ciae643

	3.	Abe S, Tanabe Y, Ota T, Fujimori F, Youkou A, Makino M. Case report: pulmonary 
nocardiosis caused by Nocardia exalbida in an immunocompetent patient. BMC Infect 
Dis. (2021) 21:776. doi: 10.1186/s12879-021-06416-w

	4.	Margalit I, Lebeaux D, Tishler O, Goldberg E, Bishara J, Yahav D, et al. How do 
I  manage nocardiosis? Clin Microbiol Infect. (2021) 27:550–8. doi: 
10.1016/j.cmi.2020.12.019

	5.	Menéndez R, Cordero PJ, Santos M, Gobernado M, Marco V. Pulmonary infection 
with Nocardia species: a report of 10 cases and review. Eur Respir J. (1997) 10:1542–6. 
doi: 10.1183/09031936.97.10071542

	6.	Maraki S, Mavromanolaki VE, Detorakis EE, Stafylaki D, Moraitis P, 
Scoulica E. Nocardia elegans primary iliopsoas abscess: a case report and 
literature review. Acta Microbiol Immunol Hung. (2022) 69:351–7. doi: 10.1556/030. 
2022.01868

	7.	Chen LD, Li HY, Xie JJ, Hu MF, Chen XX, Cai ZM, et al. Clinical 
characteristics and outcome analysis of pulmonary nocardiosis in southern China: 
a two-center retrospective study. BMC Infect Dis. (2024) 24:1073. doi: 
10.1186/s12879-024-09933-6

	8.	Yassin AF, Rainey FA, Steiner U. Nocardia cyriacigeorgici sp. nov. Int J Syst Evol 
Microbiol. (2001) 51:1419–23. doi: 10.1099/00207713-51-4-1419

	9.	Chang WH, Hu TY, Kuo LK. Triple pulmonary coinfection with SARS-CoV-2, 
Nocardia cyriacigeorgica, and Aspergillus fumigatus causing necrotizing pneumonia 
in an immunomodulated rheumatoid arthritis patient: diagnostic and therapeutic 
insights. Life. (2025) 15:1336. doi: 10.3390/life15091336

	10.	Chen Y, Fu H, Zhu Q, Ren Y, Liu J, Wu Y, et al. Clinical features of 
pulmonary nocardiosis and diagnostic value of metagenomic next-generation 
sequencing: a retrospective study. Pathogens. (2025) 14:656. doi: 10.3390/ 
pathogens14070656

	11.	Mehta HH, Shamoo Y. Pathogenic Nocardia: a diverse genus of emerging 
pathogens or just poorly recognized? PLoS Pathog. (2020) 16:e1008280. doi: 
10.1371/journal.ppat.1008280

	12.	Qi DD, Zhuang Y, Chen Y, Guo JJ, Zhang Z, Gu Y. Interstitial pneumonia 
combined with nocardia cyriacigeorgica infection: a case report. World J Clin Cases. 
(2023) 11:7920–5. doi: 10.12998/wjcc.v11.i32.7920

	13.	Pannu S, Pannu AK. Primary pulmonary nocardiosis by Nocardia brasiliensis: a 
case report and review of Indian literature. J Family Med Prim Care. (2019) 8:3035–8. 
doi: 10.4103/jfmpc.jfmpc_576_19

	14.	Bove A, Abdullah F, Saveeta F, Urena A, Martinez S. Unusual presentation of 
nocardiosis with pleural effusion in an immunocompetent host. Cureus. (2024) 
16:e58686. doi: 10.7759/cureus.58686

	15.	Su R, Wen Y, Liufu Y, Pan X, Guan Y. The computed tomography findings and 
follow-up course of pulmonary nocardiosis. J Comput Assist Tomogr. (2023) 47:418–23. 
doi: 10.1097/RCT.0000000000001439

	16.	Li S, Song XY, Zhao YY, Xu K, Bi YL, Huang H, et al. Clinical analysis of pulmonary 
nocardiosis in patients with autoimmune disease. Medicine (Baltimore). (2015) 94:e1561. 
doi: 10.1097/MD.0000000000001561

	17.	Hemmersbach-Miller M, Catania J, Saullo JL. Updates on Nocardia skin and soft 
tissue infections in solid organ transplantation. Curr Infect Dis Rep. (2019) 21:27. doi: 
10.1007/s11908-019-0684-7

	18.	Duan Y, Zhang X, Deng W, Wang S, Hu J, Wang X, et al. The first reported 
pulmonary nocardiosis caused by Nocardia gipuzkoensis resisted to trimethoprim/
sulfamethoxazol (TMP-SMZ) in an immunocompetent patient. J Glob Antimicrob Resist. 
(2024) 37:214–8. doi: 10.1016/j.jgar.2024.02.008

	19.	Chen P, Li J, Liu PX, Gou H, Yu M, Li LL, et al. Nocardia otitidiscaviarum 
meningitis in an immunocompetent patient diagnosed by metagenomic next-generation 
sequencing: a case report. Front Med. (2025) 12:1588977. doi: 10.3389/fmed.2025.1588977

	20.	Li N, Cai Q, Miao Q, Song Z, Fang Y, Hu B. High-throughput metagenomics for 
identification of pathogens in the clinical settings. Small Methods. (2021) 5:2000792. doi: 
10.1002/smtd.202000792

	21.	Chen Q, Yi J, Liu Y, Yang C, Sun Y, Du J, et al. Clinical diagnostic value of targeted 
next-generation sequencing for infectious diseases (review). Mol Med Rep. (2024) 
30:153. doi: 10.3892/mmr.2024.13277

	22.	Chen S, Kang Y, Li D, Li Z. Diagnostic performance of metagenomic next-
generation sequencing for the detection of pathogens in bronchoalveolar lavage fluid in 
patients with pulmonary infections: systematic review and meta-analysis. Int J Infect Dis. 
(2022) 122:867–73. doi: 10.1016/j.ijid.2022.07.054

	23.	Martínez Tomás R, Menéndez Villanueva R, Reyes Calzada S, Santos Durantez M, 
Vallés Tarazona JM, Modesto Alapont M, et al. Pulmonary nocardiosis: risk factors and 
outcomes. Respirology. (2007) 12:394–400. doi: 10.1111/j.1440-1843.2007.01078.x

	24.	Takiguchi Y, Ishizaki S, Kobayashi T, Sato S, Hashimoto Y, Suruga Y, et al. 
Pulmonary nocardiosis: a clinical analysis of 30 cases. Intern Med. (2017) 56:1485–90. 
doi: 10.2169/internalmedicine.56.8163

	25.	Yetmar ZA, Khodadadi RB, Chesdachai S, McHugh JW, Clement J, Challener DW, 
et al. Trimethoprim-sulfamethoxazole dosing and outcomes of pulmonary nocardiosis. 
Infection. (2025) 53:83–94. doi: 10.1007/s15010-024-02323-9

	26.	Yetmar ZA, Challener DW, Seville MT, Bosch W, Beam E. Outcomes of nocardiosis 
and treatment of disseminated infection in solid organ transplant recipients. 
Transplantation. (2023) 107:782–91. doi: 10.1097/TP.0000000000004343

	27.	Davidson N, Grigg MJ, Mcguinness SL, Baird RJ, Anstey NM. Safety and outcomes 
of linezolid use for nocardiosis. Open Forum Infect Dis. (2020) 7:ofaa090. doi: 
10.1093/ofid/ofaa090

	28.	Hamdi AM, Fida M, Deml SM, Abu Saleh OM, Wengenack NL. Retrospective 
analysis of antimicrobial susceptibility profiles of Nocardia species from a tertiary 
hospital and reference laboratory, 2011 to 2017. Antimicrob Agents Chemother. (2020) 
64:e01868-19. doi: 10.1128/AAC.01868-19

https://doi.org/10.3389/fmed.2025.1677156
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.1128/cmr.00027-21
https://doi.org/10.1093/cid/ciae643
https://doi.org/10.1186/s12879-021-06416-w
https://doi.org/10.1016/j.cmi.2020.12.019
https://doi.org/10.1183/09031936.97.10071542
https://doi.org/10.1556/030.2022.01868
https://doi.org/10.1556/030.2022.01868
https://doi.org/10.1186/s12879-024-09933-6
https://doi.org/10.1099/00207713-51-4-1419
https://doi.org/10.3390/life15091336
https://doi.org/10.3390/pathogens14070656
https://doi.org/10.3390/pathogens14070656
https://doi.org/10.1371/journal.ppat.1008280
https://doi.org/10.12998/wjcc.v11.i32.7920
https://doi.org/10.4103/jfmpc.jfmpc_576_19
https://doi.org/10.7759/cureus.58686
https://doi.org/10.1097/RCT.0000000000001439
https://doi.org/10.1097/MD.0000000000001561
https://doi.org/10.1007/s11908-019-0684-7
https://doi.org/10.1016/j.jgar.2024.02.008
https://doi.org/10.3389/fmed.2025.1588977
https://doi.org/10.1002/smtd.202000792
https://doi.org/10.3892/mmr.2024.13277
https://doi.org/10.1016/j.ijid.2022.07.054
https://doi.org/10.1111/j.1440-1843.2007.01078.x
https://doi.org/10.2169/internalmedicine.56.8163
https://doi.org/10.1007/s15010-024-02323-9
https://doi.org/10.1097/TP.0000000000004343
https://doi.org/10.1093/ofid/ofaa090
https://doi.org/10.1128/AAC.01868-19

	Massive hemoptysis as the sentinel symptom: a case report of pulmonary nocardiosis in an immunocompetent patient
	1 Introduction
	2 Case presentation
	3 Discussion
	4 Summary

	References

