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Introduction: Nontuberculous mycobacteria such as Mycobacterium kansasii can mimic malignancy on imaging and pathology,
leading to prolonged diagnostic uncertainty and inappropriate anticancer therapy.

Case Report: A 76-year-old woman with remote right breast carcinoma (mastectomy and adjuvant therapy in 1996) had a persistent
right chest-wall lesion with rib changes and encapsulated pleural effusion repeatedly interpreted as metastatic disease from 2017 to
2023, despite multiple biopsies showing only fibrous hyperplasia. In August 2024, fever and cough prompted re-evaluation. PET-CT
demonstrated a hypermetabolic pleura-adjacent lesion (SUVmax 10.8) without distant metastases. Plasma metagenomic next-
generation sequencing (mNGS) yielded a low-level M. kansasii signal; pleural fluid mNGS identified 146 reads (94% relative
abundance), later confirmed by culture. Targeted anti-NTM therapy stabilized the infection; however, the patient developed severe
varicella-zoster virus infection and cardiac complications and subsequently died. The death was attributed to these complications
rather than the progression of the M. kansasii infection.

Conclusion: Chronic M. kansasii pleural infection can masquerade as metastatic breast cancer for years. PET-CT alone is insufficient
to distinguish infection from malignancy; careful imaging review combined with unbiased mNGS can establish the diagnosis and avert
unnecessary anticancer therapy. Multidisciplinary collaboration is essential for timely recognition and management.

Keywords: Mycobacterium kansasii, pleural infection, metastatic breast cancer mimicry, metagenomic sequencing, chronic infection
diagnosis, PET-CT

Introduction

Mycobacterium kansasii is a slow-growing, photochromogenic nontuberculous mycobacterium (NTM) that is typically
acquired via inhalation of aerosolized water (often treated municipal water).' It is one of the more common NTM
pathogens worldwide, but its incidence varies regionally."? M. kansasii infections classically cause chronic pulmonary
disease in patients with underlying lung conditions (such as chronic obstructive pulmonary disease or prior
tuberculosis).' Because M. kansasii shares antigens (ESAT-6, CFP-10) with M. tuberculosis, clinical syndromes and
imaging features are usually indistinguishable from tuberculosis.! Extrapulmonary involvement is uncommon (<10%),
but when present may involve pleura, lymph nodes, skin, bone, or genitourinary sites.* In practice, diagnosis is
challenging: conventional culture methods are slow (often requiring weeks), and histopathology or imaging can be

nonspecific.
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Because granulomatous infections can form mass-like lesions, M. kansasii disease can mimic malignancy on imaging.
For example, 18F-FDG PET/CT often shows intense uptake in infectious foci. In one series of NTM patients, lesions
demonstrated a median SUV of ~8;> high glucose metabolism in infected tissue may therefore be misinterpreted as
cancer. Indeed, cases of M. kansasii pulmonary infection have been mistaken for tumors on PET imaging.® In a reported
case, an apical lung mass due to M. kansasii exhibited an SUV of 12.5 on PET/CT and was initially diagnosed as
a Pancoast tumor.® Thus, routine imaging modalities cannot reliably distinguish NTM lesions from malignancies.

Given these diagnostic pitfalls, new microbiological tools are increasingly important. Metagenomic next-generation
sequencing (mNGS) can detect and sequence all microbial DNA in a clinical specimen without requiring specific culture
conditions.”'* This unbiased approach has been shown to identify NTM species (including M. kansasii) directly from
patient samples.'"'? In complex or indeterminate cases, mMNGS can therefore complement traditional methods by rapidly
revealing unexpected pathogens. In summary, the background of M. kansasii — a waterborne NTM causing TB-like lung
disease — and the nonspecific imaging findings (often PET-avid) set the stage for potential misdiagnosis of infection as
malignancy. The advent of PET/CT and mNGS is thus highly relevant to obtaining an accurate diagnosis in such
scenarios.

Detailed Case Description

The subject of this case is a 76-year-old female with a protracted history of right-sided breast carcinoma. In July 1996,
she underwent a mastectomy accompanied by an axillary lymph node dissection. Pathological analysis revealed a tumor
measuring 3x4 cm, with 4 out of 8 axillary lymph nodes testing positive for malignancy, while the subclavian lymph
nodes exhibited no signs of involvement (0/2). Following the surgical intervention, the patient received six cycles of CAF
(cyclophosphamide, doxorubicin, and fluorouracil) chemotherapy, succeeded by localized radiotherapy. Notably, endo-
crine therapy was not included in her adjuvant treatment protocol.

From 2017 to 2023, the patient experienced recurrent metastatic disease affecting the lungs, bones, and lymph nodes.
Specifically, since 2018, imaging studies consistently revealed a solid mass in the right chest wall, accompanied by
adjacent rib destruction and encapsulated right pleural effusion. Multiple biopsy attempts during this period (including
a chest-wall biopsy in 2019 and a pulmonary biopsy in 2022) yielded fibrous tissue hyperplasia without definitive
malignant evidence, yet the lesions were persistently interpreted and treated as metastatic disease. Despite the lack of
malignant cells in biopsies, the clinical team proceeded with empirical chemotherapy. This decision was driven by the
high index of suspicion for metastasis given the patient’s history, the “tumor-like” hypermetabolic features on imaging,
and the concern for false-negative biopsy results due to sampling error. In 2019, the patient commenced treatment with
carboplatin and etoposide (transitioning to a VP-16 chemotherapy regimen in 2022), transitioning in 2022 exclusively to
VP-16 (etoposide), which was ultimately discontinued in June 2024 due to a significant decrease in white blood cell
count severe leukopenia.

In August 2024, the patient was admitted to the Infectious Diseases Department presenting with fever (38.6°C),
a productive cough, and exacerbated fatigue. A positron emission tomography-computed tomography (PET-CT) scan
revealed a metabolically active lesion (SUVmax 10.8) adjacent to the right lung’s chest wall, characterized by a soft
tissue mass accompanied by rib destruction and an encapsulated pleural effusion (Figure 1A). These imaging findings
were initially interpreted as indicative of metastatic disease, accompanied by tumor-related fever.

Given the patient’s prolonged anticoagulant therapy for pulmonary embolism, the risks associated with pulmonary
puncture were deemed significant. Consequently, plasma metagenomic next-generation sequencing (mNGS) was
employed to explore potential infectious causes. The plasma mNGS identified a single read of Mycobacterium kansasii,
suggesting a possible nontuberculous mycobacterial (NTM) infection (Figure 2A). Following a thorough risk assessment
and family consent, thoracentesis was performed. Approximately 200 mL of bloody pleural effusion was aspirated, with
cytological analysis yielding negative results. Additionally, mNGS of the pleural fluid detected 146 reads of
Mycobacterium kansasii, with a 94% abundance rate (Figure 2B). Fifteen days later, culture results confirmed the
presence of pleural M. kansasii infection. The patient initially received treatment with azithromycin, rifabutin, and
ethambutol. However, due to a prolonged QT interval detected by ECG monitoring after one month of therapy,
azithromycin and ethambutol were discontinued. Subsequently, she was prescribed linezolid and clofazimine in
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Figure | Imaging Characteristics. (A) Axial PET-CT scan reveals a hypermetabolic lesion located on the right chest wall (SUVmax 10.8; indicated by arrow) accompanied by
rib destruction. (B) Three-dimensional volume rendering illustrates rib cortical hyperplasia (indicated by arrowhead) and pleural fibrosis, which are not indicative of
metastatic disease.

combination with rifabutin. During this adjusted regimen, she developed a severe varicella-zoster virus (VZV) infection,
further complicating her condition, and ultimately succumbed to cardiac arrhythmias likely related to treatment-induced

cardiotoxicity.

Discussion

Through our comprehensive literature review, we identified several pertinent case reports (Table 1)'*?

that elucidate the
diagnostic complexities associated with NTM infections, which can often mimic malignancies. The duration from the
onset of symptoms to a definitive diagnosis exhibited considerable variability, frequently spanning several months to
years, with initial misdiagnoses commonly attributing symptoms to metastatic cancer, lymphoma, or primary tumors.
Approximately half of the cases involved PET-CT, which typically revealed hypermetabolic lesions, thereby heightening
the suspicion of malignancy. A significant number of patients underwent multiple biopsies prior to achieving a conclusive

Infection and Drug Resistance 2026:19 heeps: 3



Fang et al

Plasma and pleural fluid mNGS results of the patient
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Figure 2 Results of mMNGS Analysis from Plasma and Pleural Fluid of the Patient. (A) Plasma analysis yielded one read of M. kansasii (with a detection threshold of 25 reads).
(B) Analysis of pleural fluid revealed 146 reads (94% abundance), thereby confirming the presence of infection.

diagnosis. While histopathological examination and culture were employed in the majority of instances, molecular
diagnostic techniques, including polymerase chain reaction (PCR) and mNGS, played a crucial role in confirming the
diagnosis in approximately six out of nine cases. These observations underscore the limitations of PET-CT in differ-
entiating malignancies from NTM infections and highlight the critical role of molecular diagnostics in this differentiation.

Table | Reported Cases of Nontuberculous Mycobacteria (NTM) Infections Misdiagnosed as Malignancies: Clinical Characteristics,
Imaging Findings, and Diagnostic Methods

Case No. AgelSex Main Duration Initial Diagnosis PET-CT Biopsy/Surgery Pathogen
Symptoms Before Performed | Count Testing
Diagnosis
Case | (Sun et al, 2022) Middle-aged Male | Fever, cough 5 months Lung tumor/metastatic | No | skin abscess mNGS and
cancer puncture+| culture
bronchoscopy
Case 2 (De Piano et al, 2018) | 53/Female Asymptomatic | Not Peritoneal No | biopsy+1 Molecular
specified carcinomatosis laparoscopic testing
(suspected ovarian or exploration
gastrointestinal cancer)
Case 3 (Chang et al, 2017) 73/Male Parotid mass, 2 months Right parotid cancer No | needle aspiration+| | Culture
fever with multiple lymph surgical debridement
node metastases
(Continued)
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Table | (Continued).

Case No. AgelSex Main Duration Initial Diagnosis PET-CT Biopsy/Surgery Pathogen

Symptoms Before Performed | Count Testing
Diagnosis

Case 4-5(Chen et al, 2008) 46/Male Loss of 2 months Peripheral T-cell No | cervical lymph Culture
appetite, lymphoma (Lennert’s node biopsy+| bone
fever, weight lymphoma) marrow biopsy
loss

63/Female Fever I week Malignant lymphoma No | lymph node biopsy | Culture
or metastatic cancer +1 bronchoscopy

Case 6 (Wang et al, 2013) 68/Male Back pain, | year Malignant spinal Yes | cervical lymph Molecular

fever metastases node biopsy+| testing

biopsy of vertebra
and pubic bone

Case 7-9 (Zhang et al, 2019) | 49/Male Asymptomatic | 6 months Colorectal cancer liver | Yes | biopsy Molecular
metastases testing

58/Female Asymptomatic | 3 years Ovarian cancer liver Yes | biopsy Molecular
metastases testing

55/Male Asymptomatic | 2 years Rectal + renal cancer Yes | biopsy Molecular
liver metastases testing

This case notably exemplifies diagnostic pitfalls: oncologists administered chemotherapy for over three years, guided
primarily by tumor-like imaging characteristics, despite multiple biopsies consistently showing only fibrous tissue
hyperplasia. Retrospectively, the absence of typical granulomas or acid-fast bacilli in previous biopsies was likely due
to the dominance of fibrous hyperplasia and the paucibacillary nature of the chronic pleural infection. This non-specific
fibrotic reaction masked the underlying pathogen, leading to repeated false-negative pathological assessments. Upon
review, our nuclear medicine specialists conducted a thorough analysis of all imaging studies and identified several
previously overlooked signs that pointed to an infectious process rather than metastatic disease. Firstly, the significant
contraction and deformation of the right thorax suggested chronic lesions leading to fibrosis, rather than malignancy.
Secondly, cortical hyperplasia of the ribs, located far from the pleural lesion, indicated chronic infectious stimulation
rather than metastatic bone destruction. Thirdly, from a three-dimensional perspective, the flat pleural lesion, which
showed no involvement of the bone, was inconsistent with metastatic disease (Figure 1B). Lastly, PET-CT imaging
revealed no evidence of lymph node, liver, lung, or bone metastases, making it highly unlikely that the right pleura
represented an isolated metastatic site.

This case exemplifies the necessity of a comprehensive imaging assessment in differentiating malignancies from
chronic infections, thereby preventing prolonged and misdirected treatments. Our prior research has indicated that the
diagnostic efficacy of mNGS for NTM infections is inferior to that for other pathogens and does not provide
a significant advantage over traditional diagnostic methods. Specifically, the sensitivity of mNGS for suspected
NTM cases was marginally lower than that of culture (29.8% versus 35.1%).” Moreover, even when integrating
multiple molecular diagnostic approaches, including targeted next-generation sequencing (tNGS), mNGS, and PCR,
the maximum detection rate for NTM was only 54.8%, representing the optimal performance of molecular techniques
in clinical specimens.?’ This highlights the ongoing challenges in molecular diagnostics, such as mycobacterial cell
wall disruption, low nucleic acid yield, and the necessity for refined interpretation standards.'® In this instance, an
extremely low number of Mycobacterium kansasii reads in plasma provided the initial critical clue, prompting further
testing, while abundant reads in pleural fluid ultimately confirmed the diagnosis. Thus, despite these limitations,
mNGS proved invaluable in guiding the diagnostic pathway and achieving a timely definitive diagnosis in this
complex clinical scenario.

This case, in conjunction with relevant literature, underscores the difficulties in distinguishing NTM infections,
particularly chronic low-virulence forms, from malignancies, which can lead to unnecessary anti-tumor treatments that
compromise immune function and potentially shorten cancer survival. It emphasizes the limitations of conventional

imaging and pathology in differentiating infections from metastasis, highlighting the need for further research into the
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roles of mNGS and PET-CT in enhancing diagnostic accuracy. Additionally, it reinforces the importance of incorporating
infectious disease specialists into multidisciplinary tumor boards to mitigate misdiagnosis and optimize patient
management.

Conclusion

This case illustrates several important lessons for clinical practice. First, non-tuberculous mycobacterial infections
(including M. kansasii) can masquerade as metastatic cancer. Disseminated NTM may involve multiple organs and
present like malignancy on imaging,* leading to prolonged diagnostic delays if not considered. Clinicians should
maintain a high index of suspicion for NTM in patients with indolent mass lesions or effusions, especially when standard
cancer workup is negative.

Second, molecular diagnostics are pivotal in preventing misdiagnosis. In our patient, metagenomic NGS ultimately
identified M. kansasii and enabled appropriate therapy. As demonstrated in prior studies, culture-independent methods
like mNGS—by sequencing all microbial DNA in a sample—can rapidly detect rare pathogens that conventional testing
may miss.”?' Incorporating mNGS into infectious workups for atypical cases can shorten “diagnostic odysseys” and
guide targeted treatment.

Finally, this case underscores the importance of a multidisciplinary approach. Coordination among oncology,
pulmonology, infectious disease, radiology, pathology, and microbiology specialists was critical to re-evaluating the
diagnosis. Multidisciplinary collaboration and advanced diagnostics are shown to improve outcomes in rare
infections.”*?* Early consultation between clinical teams and the use of novel technologies can therefore avoid
unnecessary invasive procedures, reduce delays, and ensure that mimickers of cancer — such as chronic M. kansasii
infection — are recognized and treated promptly.

Reporting Guideline Compliance
This case report adheres to the CARE reporting guideline; the completed CARE checklist is provided as Supplementary File S1.
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This study was approved by the Ethics Committee of Zhongshan Hospital, Fudan University (B2024-021). Institutional
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and its later amendments, most recently updated by the WMA General Assembly in October 2024 (https://www.wma.net/
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