
Journal of Case Reports and Images in Oncology, Volume 11, Issue 2, 2025 Jul-Dec; Pages 6–10. ISSN: 2582-1318

J Case Rep Images Oncology 2025 Jul-Dec;11(2):6–10. 
www.ijcrioncology.com

Evans et al.  6

CASE REPORT	 OPEN ACCESS	

Aggressive PTH-secreting lung carcinoma with a BRD3: 
NUTM1 fusion presenting with refractory hypercalcemia
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Alexandros Georgiou, Spyridon Gennatas

ABSTRACT

Introduction: Nuclear protein in testis (NUT) midline 
carcinomas (NMCs) are rare and aggressive cancers. 
These carcinomas are defined by gene re-arrangement 
leading to fusion of the NUT gene on chromosome 15 
with other genes. These are named as such as they are 
solid tumors most frequently occurring in the midline 
including lung, central nervous system, kidneys, head 
and neck. They are underdiagnosed and under-reported, 
with most available literature on them in the form of case 
reports and case series. There are currently no targeted 
treatments available, and as a result they are associated 
with poor outcomes. We report an unusual case of 
this cancer type: a BRD3::NUTM1 fusion lung cancer 
presenting with refractory hypercalcemia secondary to 
parathyroid hormone-related protein (PTHrP) secretion. 
Both the fusion partner, and the presentation of this case 
of NMC carry particular rarity.

Case Report: A 51-year-old female patient presented 
to her local Emergency Department with palpitations 
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and was found to have a severely elevated calcium at 
4.8 mmol/L (normal range 2.20–2.60 mmol/L). She 
was admitted and treated aggressively with intravenous 
fluids, zoledronic acid and denosumab. Her parathyroid 
hormone (PTH) was suppressed, but her PTHrP was too 
high to be measured. Further investigation in the form 
of a computed tomography (CT) chest, abdomen, and 
pelvis identified a large pulmonary mass and multiple 
bony metastases. The patient’s calcium level proved 
resistant to medical treatment, and her consciousness 
level reduced, leading to admission to Intensive Care 
for hemofiltration. An endobronchial biopsy and tumor 
molecular diagnostics identified the presence of a rare 
BRD3::NUTM1 fusion. Despite correction of her calcium, 
the patient did not regain full consciousness, and the 
difficult decision was made to stop active treatment.

Conclusion: This case describes a rare fusion 
pulmonary NMC presenting with hypercalcaemia and 
PTHrP secretion. It adds to the literature surrounding 
this aggressive cancer type, and highlights the need for 
early tissue diagnosis and immunohistochemistry in 
atypical and aggressive lung cancers.
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INTRODUCTION

We present the case of a 51-year-old female presenting 
with refractory hypercalcemia secondary to a PTHRrP-
secreting lung cancer with a BRD3::NUTM1 fusion. 
Nuclear protein in testis midline carcinomas, defined by 
a NUTM1 fusion on immunohistochemistry, are a rare 
and aggressive cancer type with poor survival outcomes. 
Predominantly affecting children and young adults [1–3], 
around 300 cases have been identified in the literature 
since 1991, though the true incidence is likely higher than 
this due to lack of diagnosis (in cases where patients are 
too unwell at presentation for diagnostic biopsy) and lack 
of international registration (necessary for identifying 
patterns or common populations but not carried out in 
all centers) [4].

Nuclear protein in testis midline carcinomas are driven 
by gene rearrangement, with fusion of the NUT gene on 
chromosome 15 with other genes, most commonly BRD4 
on chromosome 19 [5]. Other fusions do occur (Table 1) and 
on very rare occasions this can include a BRD3::NUTM1 
fusion [5], as in this case. Often referred to as NUT midline 
carcinomas due to their predilection for occurring in the 
midline, these solid tumors are found in the lung, central 
nervous system, head, neck, and kidneys [3]. The literature 
reports a median overall survival rate between 4.1 and 7.5 
months and pulmonary tumors, regardless of mutation, 
have the worst outcomes [6].

From a cytopathological perspective, NMCs are poorly 
differentiated and can have non-specific appearances, 
which appear to mimic other solid cancers. This can lead 
to them being initially wrongly diagnosed, particularly as 
a squamous cell carcinoma or a neuroendocrine tumor, 
before immunohistochemistry is used to rule out these 
more common differentials. Molecular diagnostics then 
identifies the characteristic NUT rearrangement [7].

These cancers are underdiagnosed with limited 
treatment options and a median survival between two 
and seven months. This report documents the first 
presentation—to our knowledge—of a NUT pulmonary 

carcinoma with PTHrP-secretion-driven hypercalcemia 
in the literature. This case of NUT carcinoma 
carries exceptional rarity due to the presence of the 
NUTM1::BRD3 fusion, as opposed to more common 
fusions, in addition to it being the first reported case 
of NMC presenting with hypercalcemia secondary to 
PTHrP-secretion. The rarity of this case adds to the 
literature seeking to increase understanding of NUTM1 
fusions. It encourages physicians to consider NMC in 
atypical cases, and highlights the importance of ongoing 
research to identify potential treatments.

CASE REPORT

A 51-year-old female patient presented to her local 
Emergency Department with palpitations. She had a past 
medical history of depression, osteoarthritis, and fibroids 
and regular medications of citalopram 20 mg once daily. 
She was a marketing director and a never-smoker. She 
had additional symptoms of cough, hemoptysis, weight 
loss, fatigue, anorexia and nausea, which had been 
present for a number of weeks before her presentation.

On admission, her laboratory results showed: elevated 
calcium (4.8 mmol/L), acute kidney injury (urea 17.3 
and creatinine 176), a raised alkaline phosphatase (ALP) 
(168) with normal vitamin D (56) and PTH (1 pmol/L—
appropriately suppressed). An electrocardiogram (ECG) 
showed normal sinus rhythm with left axis deviation, 
and an admission chest X-ray showed a large area of 
opacification in the right lung base. She was treated with 
intravenous fluids and received a first dose of zoledronic 
acid (4 mg intravenous). She underwent a computed 
tomography scan of her chest, abdomen and pelvis 
which showed a large right-sided pulmonary mass with 
maximum dimension of 8 cm, significant mediastinal 
lymphadenopathy and narrowing of the right main and 
lower lobe bronchus, and multiple bony metastases 
(Figures 1 and 2). There was sparing of the left lung.

Her calcium normalized with 10 days of rehydration, 
and she was discharged for ongoing investigation under 
the lung cancer diagnostic team, with an outpatient 
positron-emission topography-computed tomography 
(PET-CT), magnetic resonance imaging (MRI) head and 
endobronchial ultrasound (EBUS). She was readmitted 
five days later as repeat bloods showed a deterioration in 
her calcium to 3.96 mmol/L.

Her PET-CT identified that the pulmonary mass 
was metabolically active and concerning for a primary 
bronchogenic malignancy, and identified extraosseous 
soft tissue encroachment of an L2 vertebral metastasis, 
concerning for cord compression. A follow-up whole 
spine MRI found multilevel metastatic vertebral 
marrow infiltration but no evidence of metastatic cord 
or cauda equina compression. An endobronchial biopsy 
was performed via bronchoscopy and tissue sent for 
diagnostics. Her MRI head with contrast found no 
evidence of metastatic disease.

Table 1: NUTM1 fusion partners

[4, 12]

NUTM1 fusion partner

BRD fusion gene BRD 2

BRD 3

BRD 4

NUT-variant (Non-BRD fusion 
gene)

NSD3 

ZNF532

ZNF592

ZNF618

X

MXD4

MGA



Journal of Case Reports and Images in Oncology, Volume 11, Issue 2, 2025 Jul-Dec; Pages 6–10. ISSN: 2582-1318

J Case Rep Images Oncology 2025 Jul-Dec;11(2):6–10. 
www.ijcrioncology.com

Evans et al.  8

She received two doses of denosumab 60 mg (five 
days apart) and started on calcitonin (100 micrograms 
three times daily, orally). Her PTHrP was too high to be 
measured, P1NP was 169.6 µg/L (range 51–59) and CTX 
4.43 µg/L (range 0.05–0.45). Despite this, her calcium 
remained above 3 mmol/L and she became progressively 
confused with fluctuating consciousness. She was 

admitted to intensive care for hemofiltration while 
awaiting diagnostic results, which brought her calcium to 
below 3 mmol/L, without any clinical improvement.

Tumor molecular diagnostics revealed: BRD3 
(NM_007371.3) exon 10::NUTM1 (NM_001284293.1) 
exon 2. A CT head with contrast showed no other reason 
for her reduced consciousness, and following discussions 
with endocrinology and oncology, the difficult decision 
was made to palliate her. She died three days later 
surrounded by her family, 52 days from her initial 
presentation.

DISCUSSION

NUTM1 mutations
Nuclear protein in testis carcinomas are a rare and 

aggressive cancer type which occur in the midline and 
are characterized by the fusion of the NUT gene to 
anther gene as a consequence of gene re-arrangement. 
In addition to being underdiagnosed, NMCs are often 
identified late, with evidence showing that early diagnosis 
and treatment improves survival outcomes [8]. Early 
diagnosis also allows for enrolment into clinical trials, 
which have the highest chance of a good survival outcome 
as compared to conventional therapy. One meta-analysis 
(54 patients) investigating treatments for NMC found that 
no conventional chemotherapy improved overall survival 
or progression free survival; but surgical resection and 
radiotherapy for tumor reduction were independent 
predictors of survival, and slowed tumor progression 
[8]. Due to their central location and aggressive local 
invasion, surgery or resection is rarely an option for 
pulmonary NMC, which partly explains the poor survival 
rates associated with them.

As in this case, pulmonary NMC have been found 
to present with cough and hemoptysis. A case series 
investigating eight pulmonary NMC [9] found that at 
presentation most patients had: little or no smoking 
history, aggressive local spread, sparing of the 
contralateral lung, lytic bone lesions, and absence of brain 
metastasis (unusual for aggressive lung cancers). All of 
these features were present in the patient in this case. 
In our search of the literature, we did not find another 
case of pulmonary NMC presenting with the severe and 
refractory hypercalcemia seen here.

PTHrP
Malignant hypercalcemia (HCM) is relatively 

common and is seen mainly in breast, lung, and bone 
cancer [10]. It is most commonly humoral (driven 
by tumor secretion of PTHrP) or due to osteolytic 
metastases. There is a poor prognosis associated with 
HCM, although this has improved with the introduction 
of new anticancer treatments [11]. Management of 
humoral HCM requires aggressive treatment with 

Figure 1: Axial image of CT Thorax with contrast (220 mA, 
120 kV) showing large pulmonary mass with significant 
lymphadenopathy and mediastinal involvement, and near total 
collapse of the right lower lobe.

Figure 2: Coronal image of CT thorax, abdomen, and pelvis (282 
mA, 120 kV) showing large pulmonary mass with significant 
lymphadenopathy and mediastinal involvement.



Journal of Case Reports and Images in Oncology, Volume 11, Issue 2, 2025 Jul-Dec; Pages 6–10. ISSN: 2582-1318

J Case Rep Images Oncology 2025 Jul-Dec;11(2):6–10. 
www.ijcrioncology.com

Evans et al.  9

fluid replacement, bisphosphonates, denosumab, and 
(in severe cases) calcitonin. But tumor reduction to 
stop PTHrP secretion is the mainstay of treatment, 
and without this medical management will always be 
limited. The severe and refractory hypercalcemia in 
this case meant that the patient’s prognosis was poor 
pre-molecular testing; and, once diagnosed, the lack 
of tumor reducing treatments meant that the survival 
outcome was poor at best.

Key learning points
• � Despite significant advances in anti-cancer 

treatments over the last 10 years, there remain 
cancers for which we have few treatment options, 
and prognosis in these cases can be poor.

• � Malignant hypercalcemia at presentation remains 
a poor prognostic factor, even where cancer specific 
treatment is available.

• � For rare cancer types like NMC, early molecular 
diagnosis is vital in allowing treatment options 
to be explored through clinical trials and tumor 
reducing surgery, and registration of these cancers 
is essential for future research.

• � Clinicians should be aware of rare cancer types and 
identify patients in whom these could be present, 
to attempt to expedite diagnostic testing and 
identification.

• � Patients with pulmonary NMC may be diagnosed 
with cancer and die shortly after. This can be 
difficult for families to come to terms with. It 
is important that oncologists and the wider 
multidisciplinary team are aware of this, and 
can proactively find time to support families and 
answer the questions that they have.

CONCLUSION

Hypercalcemia and PTHrP secretion have not 
previously been associated with a pulmonary NMC. 
This cancer type and the BRD3::NUTM1 fusion are 
incredibly rare, and the addition of a PTHrP driven 
hypercalcemia makes this case rarer still. This case 
adds new information to the literature surrounding this 
aggressive cancer type. It highlights the importance of 
early tissue diagnosis and immunohistochemistry in 
atypical lung cancers, to identify rare carcinomas and 
allow early treatment through clinical trials. Finally, as 
the definitive management of malignant hypercalcemia 
is tumor reduction, this case emphasizes the urgent need 
for further research to identify treatment options for 
NUT carcinomas.
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