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ABSTRACT

Nuclear protein in testis (NUT) carcinoma is an exceptionally uncommon and highly aggressive carcinoma, refractory
to treatment and has a devastating clinical course. NUT gene is expressed in non-germ cell tissues along with
chromosomal rearrangement of the NUT gene on chromosome 15. These tumors are most commonly located in midline
and near midline areas of the upper aero digestive tract and the mediastinum and can affect patients across a broad age
range, including children. However, due to its low incidence, this is often misdiagnosed by the clinicians and
pathologists. Here, we present a case report of NUT carcinoma in a 45- year- old female coming with chief complaints
of nasal bleeding and nasal obstruction. This case report emphasizes the critical role of histopathological examination,
supplemented by immunohistochemical analysis, in establishing a definitive diagnosis and underscores the diagnostic

challenges posed by sinonasal undifferentiated tumors.
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INTRODUCTION

NUT (nuclear protein in testis) carcinoma is an aggressive,
poorly differentiated or undifferentiated malignancy
driven by chromosomal rearrangement of the nuclear
protein in testis (NUT) gene (also known as NUTM1).' It
is extremely rare, representing 0.06 % of all solid tumors.>
NUT carcinoma typically shows a somatic translocation
t(15;19), where NUTM1 gene on chromosome 15 becomes
fused with the BRD4 gene on chromosome 19, producing
the BRD4-NUT Fusion oncogene. In less common
instances, the NUTM 1 gene partners with other genes such
as BRD3, NSD3 or other NUT related variants.> Most
cases were found in the median plane of the body, such as
the head, neck and thorax. Currently it is recognized that
the paranasal sinuses and nose are most commonly
involved.* The prevalence is unknown as until recently
only molecular methods were able to properly define it.
NUT carcinomas are often mistakenly identified as

squamous cell carcinoma, poorly differentiated carcinoma
and sinonasal undifferentiated carcinoma.’ It has a dismal
prognosis due to high proliferative activity and increased
chances of metastasis.? Despite multimodality approach of
combining surgery, radiotherapy and chemotherapy,
prognosis remains poor due to its rapidly progressive and
metastasizing nature.*

CASE REPORT

A 45-year-old female presented with a 1-month history of
left nasal obstruction, and recurrent episodes of epistaxis.
She had no history of smoking; tobacco use or alcohol
addiction. Clinical examination revealed firm, palpable
lesion in the left nasal cavity. Sinus CT examination
revealed appearance of 46x52 mm of size contrast
enhancing soft tissue density lesion in left nasal cavity
causing erosion of bones (medial wall of left maxillary
sinus, nasal septum and ethmoid bone), extending into left
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maxillary sinus likely neoplastic aetiology with mild
deviated nasal septum towards right side.

Figure 1: Round monomorphic tumour cells arranged
in sheets.

Following an initial incisional biopsy of the mass,
interpreted as feature suggestive of malignant tumor left
nasal mass, patient underwent surgical resection.

Figure 2: Large areas of necrosis in between sheets of
tumor cells.

The resection specimen grossly consists of multiple grey
brown tissue bits aggregating to 4x3x1.5 cm, cut surface it
was brownish white. Microscopic examination revealed
sheets and nests of small to medium sized monomorphic
cells (Figure 1). The cells were characterized with round
monotonous nuclei, vesicular chromatin, inconspicuous to
prominent nucleoli and scant to moderate cytoplasm. Focal

area of abrupt keratinization noted (Figure 3). The tumor
also showed dense acute inflammatory infiltrate and areas
of intratumoral necrosis (Figure 2). The tumor cells were
immunoreactive for CK (AE1 and AE3), p63 and speckled
nuclear positivity for NUT protein. The morphologic and
immunoreactive features were indicative of a NUT
carcinoma.

Figure 3: Tumour showing areas of abrupt
keratinization.

Thus, final diagnosis of NUT Carcinoma was given. The
patient was advised adjuvant radiotherapy with concurrent
chemotherapy for locoregional disease control, RT dose
technique 66-70Gy/30-33 fractions/6 weeks. Patient did
not tolerate the treatment well and she finally succumbed
6 months after diagnosis.

DISCUSSION

NUT carcinoma is a relatively new malignancy, the term
coined after the specific BRD4-NUT fusion oncogene in
2003.° World Health Organization (WHO) gave official
name NUT carcinoma to reflect that the cancer can occur
anywhere in the body, not exclusively in midline
structures. This update was included in the WHO
classification tumours of the pleura, lung, heart and
thymus 7 (2015). NUT carcinoma is often underdiagnosed
because of its rarity, overlapping morphology and
resemblance to other poorly differentiated tumours.

The median time to correct diagnosis is often delayed,
which worsens outcomes. Lee et al reported NUT
carcinoma constitutes of 2.9% of poorly or
undifferentiated carcinomas arising in the head and neck
and 12.5% of those occurring in sinonasal region.®
Diagnosis is extremely challenging solely on
haematoxylin and eosin staining, due to lack of disease
specific features. The findings range from completely
undifferentiated carcinoma to squamous differentiation
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with focal or abrupt keratinisation.’ Histomorpholgically,
tumour is composed of cells showing blue round cell
morphology, typically arranged in sheets, cells show
eosinophilic cytoplasm of scant to moderate volume. Thus,
this poorly differentiated carcinoma may easily be
misdiagnosed as small lung cancer, lymphoma, thymic
carcinoma, SMARCB1 (INI-1) deficient sinonasal

carcinoma, acute leukaemia or Ewing’s sarcoma.? All
these tumours can be distinguished from NUT carcinoma
with the wuse of immunohistochemistry. Sinonasal
undifferentiated carcinomas also share morphologic
features with NUT carcinoma but lack squamous
differentiation and show limited or no reactivity to p63,
while NUT Carcinomas show p63 immunoreactivity.

Table 1: Immunohistochemical differentiation of sinonasal malignant tumours.

Tumors SNUC

PAN CK Positive Positive

P63 Variable Positive
SMARCB1/INI-1 Retained Complete Loss
NUT protein Negative Negative

Native NUT expression is limited to the testis and oocytes,
because of its restricted expression, aberrant expression of
NUT in the nuclei of non-germ cell tumours is
theoretically diagnostic of NUT carcinoma.> Moreover, it
is not feasible to perform the gene chromosomal testing for
all cancer cases as it requires quite a time to obtain the
results. FISH test to identify a NUT rearrangement has not
been commercialized, so it’s not widely available.? The
availability of commercially produced antibody for NUT
protein by immunohistochemistry has made diagnosing
NUT carcinoma easier, offering cost effective and reliable
way to differentiate it from other poorly

differentiated carcinomas.'”

So the immunohistochemical diagnosis using monoclonal
antibody is a useful alternative to chromosomal testing.
This NUT antibody can diagnose disecase with notable
precision: sensitivity 87%, specificity 100%, negative
predictive value 99%, and positive predictive value
100%.'! All poorly differentiated carcinomas arising in the
head and neck or chest or lacking glandular differentiation
should be considered immunostaining for NUT
expression.'? Staining with other epithelial markers like
cytokeratin (CK) and carcinoembryonic antigen (CEA) is
variable. And staining with chromogranin and
synaptophysin is always negative in the case of NUT
carcinoma. '3

Multimodality protocols including aggressive complete
surgical resection followed by postoperative radiotherapy
and chemotherapy are advocated.* Despite these, outcome
is very unfavourable and resulting in death within 6-7
months.> Emerging therapies like BET inhibitors
(bromodain inhibitors such as OTXO015, birabresib) and
HDAC inhibitors are under clinical trials.'* While not yet
standard of care, these represent the most promising
targeted options, especially in advanced disease. Reporting
such rare cases is important for building awareness,
particularly in India where published experience is limited.
Greater recognition of this entity will enable timely
diagnosis, accurate prognostication and potential
enrolment in clinical trials exploring novel therapies.

SMARCBI1/INI-1 deficient sinonasal carcinoma

NUT carcinoma
Positive

Positive
Retained
Positive

CONCLUSION

NUT carcinoma is an uncommon neoplasm characterized
by marked aggressiveness presenting in midline, Para
midline head, neck and lung region. The number of
reported cases is small because of underdiagnosis and
underreporting because of lack of awareness and lack of
clear morphological features. Tests for NUT expression
using IHC should be implemented in all suspicious
midline poorly differentiated carcinoma.
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