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Background: NUT (nuclear protein in testis) carcinoma is a rare but aggressive cancer, which was first 
described in 1991. Given the rarity of this enigmatic entity, risk factors are unknown, treatment options are 
limited, and the prognosis is dismal. We present the case of a 30-year-old male who presented with acute 
respiratory failure secondary to a rapidly enlarging mediastinal mass and was subsequently diagnosed with NUT carcinoma.
Case Report: A 30-year-old male presented with symptoms of rapidly progressive shortness of breath and chest pain. CT chest 
revealed mediastinal lymphadenopathy with extrinsic compression of the left lower lobe bronchus leading to lobar atelectasis. 
Bronchoscopy with endobronchial ultrasonography was performed to obtain a fine-needle aspirate of the subcarinal lymph node, 
which was consistent with poorly differentiated carcinoma. An ultrasound-guided percutaneous right supraclavicular core-needle 
biopsy confirmed NUT carcinoma. Despite prompt initiation of mechanical ventilation as well as chemotherapy, the patient’s condition 
continued to deteriorate and he passed away after being hospitalized for 127 days.
Conclusion: Mediastinal NUT carcinoma is a rare cause of acute respiratory failure. Despite the rarity of this cancer, its aggressive 
and serious nature necessitates all physicians to be aware of this clinical entity and maintain a high index of suspicion. Prompt 
diagnosis and initiation of chemotherapy is essential. The prognosis remains dismal given that the cancer is resistant to known 
antineoplastic therapies. Further research should focus on new treatment paradigms for this rare cancer and patients should be 
encouraged to participate in clinical trials.
Keywords: NUT midline carcinoma, nuclear protein in testis, BRD4-NUT fusion, t(15;19) translocation, bromodomain-containing 
protein 4, respiratory distress

Introduction
NUT (nuclear protein in testis) carcinoma is a rare but aggressive malignancy driven by the formation of NUT fusion 
oncoproteins.1 This malignancy was first described in two separate case reports in 19912,3 and was initially thought to be 
a subset of thymic carcinoma and only affect structures in the midline. However, as our understanding of this malignancy 
has evolved, this cancer of epithelial origin (carcinoma) is now believed to represent a distinct subtype of squamous cell 
carcinoma of head and neck or lung origin—although this is not universally accepted.4,5 The report of the First 
International Symposium on NUT carcinoma suggests that NUT carcinoma is substantially underdiagnosed and its true 
incidence may surpass that of Ewing sarcoma.6,7 Little is known about the risk factors for this malignancy and median 
overall survival is only 6 months.

The primary molecular pathogenic event in NUT carcinoma is a chromosomal translocation resulting in fusion of 
NUTM1 (NUT carcinoma family member 1) gene with a gene encoding a BET (bromodomain and extraterminal 
domain)-associated protein, such as BRD4, BRD2, BRD3, NSD3, ZNF592, or ZNF532.8–12 The fusion oncoproteins 
resulting from this chromosomal translocation, such as the BRD4-NUT fusion oncoprotein, form chromatin complexes 
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that play key roles in upregulating expression of proto-oncogene transcription factors like SOX2, TP63, and MYC.10–14 

The most common fusion oncoprotein is BRD4-NUT, resulting from the chromosomal translocation t(15;19).10–14 

Diagnosis of NUT carcinoma relies on the detection of these fusion oncoproteins, either by immunohistochemistry 
(staining for NUT fusion oncoprotein), cytogenetics (fluorescent in situ hybridization) or genetic sequencing (such as 
reverse transcriptase-polymerase chain reaction).12–15

Histologically, NUT carcinoma demonstrates sheets of poorly differentiated epithelial cells with variable squamous 
differentiation, and immunohistochemical staining for NUT protein is diagnostic.4–6,11 The increasing availability of 
NUT-specific immunohistochemistry and next-generation sequencing has improved diagnostic accuracy; however, 
optimal therapeutic strategies remain undefined.15 Conventional cytotoxic chemotherapy often results in transient 
responses, while novel targeted therapies, including bromodomain and extra-terminal (BET) inhibitors, have shown 
promise but remain largely investigational.16–19

Based on published case series, primary pulmonary, sinonasal and salivary gland NUT carcinoma are the most 
common sites of origin.12–15 Sinonasal carcinoma frequently presents with symptoms of epistaxis, headache, or nasal 
congestion. Salivary gland NUT carcinoma is often diagnosed as a rapidly enlarging parotid or submandibular gland 
mass. Primary pulmonary carcinoma usually results in cough, hemoptysis, shortness of breath, or chest pain. The male-to 
-female ratio is nearly equal.14,15 NUT carcinoma of pulmonary origin frequently presents as a mediastinal mass with 
respiratory symptoms related to airway compression or post-obstructive pneumonia.7,14 Radiographically, these tumors 
may mimic lymphoma or germ cell malignancies, leading to diagnostic delays that can be fatal given the fulminant 
disease course.13

Initial presentation of pulmonary NUT carcinoma with acute respiratory failure is exceedingly rare. Here, we report 
the case of a 30-year-old male who presented with acute respiratory failure and was found to have mediastinal NUT 
carcinoma. Despite aggressive treatment with chemotherapy as well as mechanical ventilation, the patient’s clinical 
condition rapidly declined and his cancer continued to progress. Endobronchial stent placement was performed to 
alleviate airway obstruction, which was complicated by early malignant occlusion of the stent leading to refractory 
hypoxic respiratory failure and eventual death. Written informed consent was obtained from the patient’s wife for the 
publication of this tragic case report.

Case Report
Initial Presentation
A 30-year-old male with a past medical history of childhood pertussis and essential hypertension presented to the 
emergency department of our institution with complaints of shortness of breath. He had been having some cough with 
sputum production for almost a month. He was initially diagnosed with a viral upper respiratory tract infection. 
Subsequently, as his symptoms did not improve, his primary care physician prescribed a course of azithromycin. He 
completed this course without any improvement in symptoms. He was evaluated again and underwent a chest X-ray, 
which was reportedly normal. Subsequently, he was evaluated in an urgent care center and prescribed oral amoxicillin- 
clavulanate. He took this medication without any improvement in symptoms and got evaluated by another provider, who 
prescribed a course of oral levofloxacin. However, by this time, the patient began to develop symptoms of shortness of 
breath, which prompted him to seek emergency medical care. The patient denied any known allergies and he had no prior 
history of any surgical procedures. His regular medications included lisinopril 20 mg by mouth daily, amlodipine 5 mg by 
mouth daily, and hydrochlorothiazide 12.5 mg by mouth daily. His family history was remarkable for bladder cancer in 
a maternal grandmother. He had a history of cigarette smoking in the past with an exposure of 8 pack-years and vaped 
daily. He denied any history of illicit drug use or alcohol use. He was married but had no children.

On initial evaluation, he was noted to be tachycardiac (pulse rate 125 beats per minute) and tachypneic (respiratory 
rate 24 breaths per minute). His physical examination was notable tachypnea, increased work of breathing and decreased 
air entry at left lung base. No cervical, axillary, or inguinal lymphadenopathy was appreciated. No hepatosplenomegaly 
was appreciated. No testicular masses could be appreciated. His chest X-ray showed left lower lobe collapse with 
obliteration of the left hemidiaphragm (Figure 1). His laboratory investigations were notable for neutrophilic leukocytosis 
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(total leukocyte count 15,900 cells/mm3 with 89% neutrophils), normochromic normocytic anemia (hemoglobin 11.2 g/dl 
with mean corpuscular volume 92 fl) and hyponatremia (serum sodium 128 mmol/l). Blood cultures were sent and the 
patient was empirically started on broad-spectrum antibiotic therapy for possible pneumonia. A computed tomography 
(CT) scan of the chest without contrast was obtained (Figure 2), which showed a mediastinal mass with extrinsic 
compression of the left lower lobe bronchus leading to left lower lobe collapse. Paratracheal, hilar, and subcarinal 
lymphadenopathy were also noted. The patient was admitted to the hospital for further diagnostic work-up and manage
ment. At this time, he was saturating 96% on 2 L/min oxygen by nasal cannula.

Diagnostic Work-Up and Tissue Diagnosis
After admission to the hospital, pulmonary and thoracic surgery teams were consulted. Differential diagnosis at this time 
included mediastinal germ cell tumor, lymphoma, and other malignancies. Tumor markers were checked, which were 
notable for a markedly elevated lactate dehydrogenase (1441 IU/L) along with normal levels of alpha-fetoprotein and 
beta-human chorionic gonadotropin. Peripheral blood lymphocyte flow cytometry did not reveal any monoclonal 
populations of T- or B-cells. CT abdomen and pelvis scans with contrast were performed, which showed bulky retro
peritoneal lymphadenopathy (Figure 3). Ultrasonography of the scrotum was performed, which did not reveal any 
testicular masses. The patient then underwent bronchoscopy with endobronchial ultrasound (EBUS), which revealed 
large contiguous masses of lymph nodes involving stations 7, 4L, and 4R. Multiple fine needle aspirate (FNA) samples 
were obtained from the lymph nodes for cytology as well as flow cytometry. Bronchoscopy with a regular scope was also 

Figure 1 Chest X-ray on initial presentation. Anteroposterior plain chest radiograph demonstrating volume loss of the left hemithorax along with left lower lung zone 
haziness and obliteration of the left hemidiaphragm. These radiographic findings are suggestive of left lower lobe collapse.
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Figure 2 Computed tomography of the chest without contrast on initial presentation. Axial slices of computed tomography of the chest demonstrating bulky mediastinal 
lymphadenopathy (arrowheads) along with narrowing of the left mainstem bronchus (solid arrow) and left lower lobe collapse (hollow arrow).
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performed to examine the left lower lobe bronchus, which showed significant narrowing involving all of the small 
airways. At this time, endobronchial stent insertion was not pursued.

Post-procedure, the patient was noted to become more hypoxic and have hoarseness of voice. A repeat CT chest with 
contrast was performed, which showed worsening atelectasis throughout the left lung secondary to extrinsic compression 
of left-sided bronchi from extensive mediastinal and hilar lymphadenopathy. The patient subsequently began to complain 
of blurring of vision and a neurology team was consulted. A brain MRI without and with contrast was performed, which 
was negative for any intracranial pathology. Lumbar puncture was also performed, which revealed normal cerebrospinal 
fluid (CSF) glucose and protein. No CSF pleocytosis was appreciated. At this time, the patient’s lymph node FNA 
cytology results came back positive for poorly differentiated carcinoma. Flow cytometry from the FNA sample as well as 
cerebrospinal fluid did not reveal any monoclonal lymphocyte populations. The patient’s respiratory status continued to 
decline during this time and he required endotracheal intubation. After a multidisciplinary discussion between the 
pulmonary, oncology, and thoracic surgery teams, the patient was recommended to be transferred to a higher center of 
excellence for further management.

After being transferred to the oncologic center of excellence, the patient underwent rigid bronchoscopy, which showed 
complete collapse of the left mainstem bronchus along with extrinsic compression of the mid-trachea. A 12 mm × 30 mm 
endobronchial stent was deployed in the left mainstem bronchus. In consultation with oncology and interventional radiology, 
a percutaneous ultrasound-guided core needle biopsy was performed from an enlarged right supraclavicular lymph node 
(Supplementary Figure 1). The patient’s respiratory status remained tenuous and he continued to require mechanical 
ventilation. A repeat CT scan of the chest showed debris filling the left endobronchial stent with resultant collapse of the 
entire left lung and a large left-sided pleural effusion. A left-sided 14-Fr chest tube was placed and 1.35 L of serosanguineous 
fluid was drained. Despite this, a repeat chest radiograph showed complete opacification of the left hemithorax secondary to 
a combination of atelectasis and pleural effusion. A repeat rigid bronchoscopy was performed, which showed tumor tissue 
completely occluding the distal end of the endobronchial stent with mostly patent proximal portions (Supplementary 
Figure 2). The prior endobronchial stent was grasped, revised slightly proximally and a new 10 mm × 30 mm endobronchial 
stent was inserted in the left upper lobe bronchus to intentionally jail the left lower lobe bronchus (which was occluded by 
tumor tissue) but maintain the patency of the left upper lobe and lingula. During this procedure, the tracheal mucosa was noted 

Figure 3 Contrast-enhanced computed tomography of the abdomen. Axial and coronal slices of computed tomography of the abdomen demonstrating bulky retro
peritoneal lymphadenopathy (arrowheads).
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to be edematous and studded in appearance. By this time, the patient’s supraclavicular lymph node biopsy results came back, 
which revealed tumor cells diffusely positive for AE1/3, NUT1, p40, and INSM1, focally positive for synaptophysin, and 
negative for OCT-3/4, TTF1, Napsin-A, c-Kit, and CD5 (see Figure 4). These findings were consistent with NUT carcinoma.

Figure 4 Photomicrographs of core needle biopsy of right supraclavicular lymph node. (A) Hematoxylin and eosin (H&E) stain demonstrating poorly differentiated cancer 
cells. (B) Immunohistochemical staining for NUT protein showing diffuse positivity in tumor cells.
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Chemotherapy and Subsequent Outcome
After a multidisciplinary discussion of pulmonary, thoracic surgery, and oncology teams with the patient’s family, open 
tracheostomy and percutaneous endoscopic gastrostomy were performed. Ultrasound-guided testicular extraction for 
sperm cryopreservation was also performed. Chemotherapy with carboplatin and paclitaxel was initiated. Patient’s 
subsequent hospital course was complicated by recurrent fevers attributed to RSV (respiratory syncytial virus) infection, 
hospital-acquired pneumonia, and drug-induced fever. The patient developed significant bone marrow toxicities after 
receiving three cycles of carboplatin and paclitaxel, which precluded any further administration of chemotherapy. He also 
had persistently poor oxygenation and high ventilatory requirements despite undergoing multiple bronchoscopies with 
bronchoalveolar lavage and dilatation of left-sided bronchi. Tumor was deemed refractory to all treatments and 
progressive recurrent airway occlusion (Supplementary Figure 3) led to persistent, refractory respiratory failure. After 
a detailed discussion with the patient’s family, goals of care were transitioned to comfort care and palliative extubation 
was performed. The patient died after a prolonged hospitalization spanning over 127 days.

Discussion
NUT carcinoma, previously known as midline NUT carcinoma, is a rare but aggressive malignancy characterized by the 
presence of NUT fusion oncoproteins.1 The present case documents the case of an unfortunate 30-year-old male who 
developed rapidly progressive respiratory failure secondary to mediastinal NUT carcinoma. Despite receiving three 
cycles of carboplatin and paclitaxel while being mechanically ventilated, the patient had no improvement in his clinical 
condition and died within 6 months of his initial presentation. The dismal outcome in this case was driven by the cancer’s 
rapid progression and refractoriness to chemotherapeutic agents, which led to recurrent endobronchial stent occlusion and 
refractory respiratory failure.

Lessons Learnt from This Case
This case illustrates several defining and clinically important features of pulmonary NUT carcinoma: aggressive local 
invasion, progressive airway compromise, diagnostic ambiguity, and limited responsiveness to systemic chemotherapy. 
The patient’s initial presentation with cough and progressive dyspnea – initially treated as pneumonia – —reflects the 
nonspecific symptomatology commonly reported in pulmonary NUT carcinoma and contributes to frequent diagnostic 
delay.6,9 Additionally, the differential diagnosis of a large mediastinal mass in a young adult typically includes 
lymphoma, germ cell tumors, and thymic malignancies. In this case, normal alpha-fetoprotein and beta-human chorionic 
gonadotropin levels, combined with markedly elevated lactate dehydrogenase, further obscured the diagnosis. Fine 
needle aspiration cytology revealed a poorly differentiated carcinoma, underscoring the limitation of small biopsy 
samples in diagnosing NUT carcinoma without specific immunohistochemical staining.12–15 Definitive diagnosis was 
ultimately established through core biopsy with diffuse nuclear positivity for NUT protein, emphasizing the importance 
of maintaining clinical suspicion and pursuing adequate tissue sampling.

Airway compromise is a particularly devastating feature of pulmonary NUT carcinoma.14,20 In this patient, extrinsic 
compression progressed rapidly to complete left mainstem bronchial obstruction despite early intervention. Recurrent 
endobronchial stent occlusion by tumor tissue highlights the limitations of mechanical airway stabilization in the setting 
of unchecked tumor proliferation. Similar cases in the literature describe repeated bronchoscopic interventions with 
diminishing returns, often serving as temporizing rather than definitive measures.20,21 The decision to intentionally jail 
the left lower lobe bronchus in order to preserve left upper lobe ventilation reflects the complex risk–benefit calculations 
required in such cases. While interventional pulmonology can be lifesaving, its effectiveness is ultimately constrained by 
tumor biology.

Synthesis of the Available Literature
Since its first description in 1991, literature regarding patients with NUT carcinoma has been limited to a handful of 
case series and some case reports. The NUT Carcinoma Registry was established in 2010 and has been documenting 
more than 50 cases of NUT carcinoma annually.7 The report of the First International Symposium on NUT carcinoma 
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emphasizes the fact that NUT carcinoma is substantially underdiagnosed and its true incidence may surpass that of 
Ewing sarcoma.6 It is believed that cases of NUT carcinoma are sometimes misdiagnosed and this observation is 
supported by the fact that more than half of all cases of NUT carcinoma were diagnosed after the year 2010.8,9 Based 
on crude estimates, the true incidence of NUT carcinoma is believed to be 1,400 cases per year.5 The diagnostic delays 
and challenges seen in our case can attest to the fact that NUT carcinoma are likely misdiagnosed and under- 
diagnosed.

NUT carcinoma is a poorly differentiated epithelial neoplasm (carcinoma) characterized by the formation of NUT 
fusion oncoproteins.5 Prior to 2023, NUT carcinoma was misclassified as a thymic neoplasm due to difficulty in 
identifying the exact tissue of origin. However, genetically engineered mouse models of NUT carcinoma confirmed 
the tissue of origin to be epithelial tissue.10,11 This explains the virtually ubiquitous expression of common epithelial 
markers, AE1/AE3 and CK5, in biopsy specimens of NUT carcinoma.12 The most common fusion oncoprotein is BRD4- 
NUT resulting from the chromosomal translocation t(15;19). However, NUTM1 fusion partners can include BRD2, 
BRD3, NSD3, ZNF592, or ZNF532 – all of which can modulate expression of key proto-oncogene transcription factors. 
Molecular techniques can be used to identify specific NUTM1 fusion chaperones, which may have potential prognostic 
and therapeutic implications.12 Chau et al14 identified three statistically distinct risk groups of NUT carcinoma based on 
a retrospective analysis of 124 cases: (i) group A included non-thymic primary, BRD3-NUT or NSD3-NUT with 
a median survival of 36.5 months; (ii) group B included non-thymic primary, BRD4-NUT with a median survival of 
10 months; and (iii) group C included patients with primary thoracic NUT carcinoma, regardless of the actual NUTM1 
fusion partner, with a median survival of 4.4 months. Our case being a pulmonary NUT carcinoma fits into group C and 
had a time from initial presentation to death of less than 5 months.

Diagnosis of NUT carcinoma relies on the detection of NUTM1 fusion oncoproteins, either by immunohistochemistry 
(staining for NUT fusion oncoprotein), cytogenetics (fluorescent in situ hybridization) or genetic sequencing (such as 
reverse transcriptase-polymerase chain reaction). Determination of NUTM1 fusion oncoproteins has therapeutic implica
tions as some patients may be candidates for experimental targeted therapy with BET bromodomain inhibitors.17–19 Since 
most cases are locally advanced and/or metastasized on presentation, curative surgery is not usually feasible.12,13 

Concurrent chemotherapy and radiation therapy is often employed as first-line therapy, although most cancers are 
resistant to these antineoplastic treatments – as demonstrated by our case.4,11 Due to this reason, prognosis is dismal 
with a median survival of less than 6 months.6,12–14 Conventional chemotherapeutic agents used in prior reports included 
ifosfamide-etoposide, etoposide-platinum, platinum-paclitaxel, and ifosfamide-etoposide-vorinostat.6 Experimental trials 
for NUT carcinoma are exploring BET bromodomain inhibitors, histone deacetylase inhibitors, cyclin-dependent kinase 
inhibitors, and immunotherapy-based regimens.6 The First International Symposium on NUT Carcinoma strongly 
encouraged patients with NUT carcinoma to participate in clinical trials given the immense unmet need for newer and 
effective therapies.6 Moreover, all physicians taking care of patients with NUT carcinoma should register their patients on 
the NUT Carcinoma registry to grow this repository of invaluable data.

Conclusion
NUT carcinoma is a highly aggressive cancer with dismal prognosis. Although NUT carcinoma is considered rare, it is 
frequently misdiagnosed and underdiagnosed. The present case documents the case of a patient with mediastinal NUT 
carcinoma and rapidly progressive respiratory failure. Despite maximal supportive care and multidisciplinary manage
ment, the patient experienced relentless disease progression culminating in prolonged mechanical ventilation and 
eventual transition to comfort-focused care. This outcome was unfortunately consistent with published survival data, 
which report median survival times of 6–9 months for thoracic NUT carcinoma. Due to this reason, NUT carcinoma 
should be considered in all young patients presenting with progressive mediastinal masses and airway compromise. 
Prompt immunohistochemical testing for NUT protein should be pursued in cases of poorly differentiated carcinoma of 
unclear origin. Additionally, early referral to specialized oncologic centers may facilitate access to clinical trials and 
experimental therapies. All physicians taking care of patients with NUT carcinoma should consider registering their 
patients on the NUT Carcinoma Registry. Patients are encouraged to participate in clinical trials as there is an urgent 
unmet need for novel therapies for this highly aggressive and resistant cancer.
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