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Abstract. Nuclear protein in testis carcinoma is a very rare but extremely aggressive high-
grade carcinoma characterized by the presence of a fusion NUT gene — an oncogene. It is
also called midline carcinoma because it mainly affects structures along the midline — head,
neck, and lungs. We report a case of a woman with lung nuclear protein in testis carcino-
ma, diagnosed by bronchoscopic fibro-punch biopsy. The histological examination showed
massive infiltration of bronchial wall of predominantly spindle-shaped neoplastic cells with
unclear cytoplasmic borders. In some areas groups of rounded cells with clearly visible
nucleoli and high mitotic rate were present. Foci with necrosis were also found. Immuno-
histochemistry showed positive expression of cytokeratin, p63, CD56 and nuclear protein
in testis antibodies and negative reaction for TTF1 and chromogranin A in neoplastic cells.
The proliferative activity of tumor cells was very high (> 70%). Immunohistochemical study
of the nuclear protein in testis expression is mandatory in cases with poorly differentiated
lung tumors, with predominantly midline mass.
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INTRODUCTION

uclear protein in testis (NUT) carcinomas
N are extremely rare malignant neoplasms that

can be found anywhere in the body, but they
mainly affect midline structures — head, neck and
lungs [1, 2]. The first reported cases of NUT carci-
noma were among children and adolescents. Less
than 100 cases have been reported [3]. Their etiology
is still unclear. NUT carcinomas are often diagnosed
at an advanced stage because the early manifesta-
tions are non-specific. Their microscopic character-
istics include nests of monomorphic, small cells with
irregular contours of the nuclei, with focal keratiniza-
tion. They are often accompanied by necrosis. No

in-situ lesions have been reported. They infiltrate ad-
jacent structures. Expression of NUT is detected im-
munohistochemically. X-ray examination of the lungs
visualizes their rapid progression — they form a sig-
nificant consolidation — 2 to 8 weeks after the initial
manifestation.

CASE PRESENTATION

A woman in her 20s was admitted to the hospital for
the first time due to complaints of pain in the left chest
area, cough with expectoration of dark blood, before
that — clear blood, and a change in the voice. There
was evidence of infiltrative pneumonic tuberculosis
of the lungs and no other concomitant diseases. The
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patient was a smoker — 10 cigarettes a day, and did
not smoke for 3 months.

At the admission the patient was alert and fully ori-
ented; the visible mucous membranes were pale
pink; no evidence of peripheral lymphadenomegaly
was present. Breathing was bilaterally vesicular, in
the left area — bronchial, posterior and axillary, at the
base and front — absent. No other deviations in the
physical status were found. The patient had a nega-
tive PCR test for SARS-CoV-19. Laboratory tests and
blood gas analysis were normal.

The endoscopy finding showed that the carina is en-
larged (TBNA). The left bronchus was compressed
and there was a stricture, with swollen mucosa. The
right bronchus was without any change.

CT scan of the lungs, mediastinum and abdomen was
performed. The left lung was narrowed. In the left hilus,
a pathological formation, which completely obstructed
the left main bronchus, was visualized. Atelectasis was
present on the left and lung tissue was detected only
in part of the left lower lung. In the pleura dorso-basal
round lesions up to 1.5 cm in size were observed. A
moderate pleural effusion on the left dorso-basal area
was also observed. In the left adrenal gland a homo-
geneous pathological formation with a size of 1.5/1.5
cm was visualized. Multiple enlarged paratracheal and
parabronchial lymph nodes were visualized in the left
mediastinum. Enlarged lymph nodes were observed
retroperitoneally, as well (Fig. 1).

A cytological examination was also performed: cyto-
lytically altered cells, possibly neoplastic, were found.
Histological examination (fibro-punch biopsies) de-
scribed the presence of fragments of bronchial wall
with massive infiltration among muscle fibers. Pre-
dominantly spindle-shaped neoplastic cells with un-
clear cytoplasmic borders were described. In some
areas larger, rounded cells with clearly visible nucle-
oli were also detected. The presence of mitosis and
foci of necrosis could also be observed. The immuno-
histochemical analysis showed positive expression
of CKA1/A3, p63, NUT, focal expression of CD56
and negative expression of TTF1, Chromogranin A,
CD34. The proliferative activity was high — Ki-67 —
over 70%, which confirmed poorly differentiated car-
cinoma, defined by the presence of NUT gene rear-
rangement (Fig. 2, 3,4, 5,6, 7, 8, 9).

Driver mutations play a fundamental role in tumoro-
genesis, so analysis of these mutations can help to
reveal the complex molecular pathogenesis of lung
cancer. We did EFGR, ALK, PD-L1, ROS1 analysis.
The expression was negative. The patient was re-
ferred to an oncology department for further thera-
peutic approach.

Fig. 1. CT scan revealed a large soft tissue formation with
a heterodense structure in the matrix involving the left lung
and left main bronchus at a distance below 20 mm from
the carina.

Fig. 2. Monomorphic, primitive-appearing tumor cells with
pale to basophilic cytoplasm, irregular nuclei and distinct
nucleoli infiltrating lung tissue.

Fig. 3. A1/A3 (PANCK) — diffuse expression in neoplastic
cells

Fig. 4. P63 — diffuse expression in neoplastic cells
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Fig. 5. TTF1 — negative expression

Fig. 6. CD56 — focal expression in neoplastic cells

Fig. 7. Chromogranin A — negative expression

Fig. 8. NUT — moderate intensity expression in neoplastic
cells

Fig. 9. Ki67 — high proliferative activity — over 70%

DISCUSSION AND CONCLUSIONS

NUT carcinomas are rare but extremely aggressive
malignant neoplasms with a still unclear etiology.
They are associated with chromosomal transloca-
tion between the NUTM1 gene in 15914 and BRD4
(19p13.1) in approximately 70% and less commonly
other genes such as BRD3 (9934.2) and NSD3 [1, 2,
5, 6]. The resulting oncoprotein promotes prolifera-
tion of poorly differentiated cells [2]. The NUT trans-
location can be diagnosed using karyotyping, ICH,
FISH or RT-PCR [1, 3, 7, 8, 13, 15]. The most com-
mon localizations are structures along the midline —
head, neck, lungs, but can be found elsewhere [4, 6,
8, 12]. NUT carcinoma can arise in all ages, including
younger patients [9]. Females and males are equally
affected [6].

Histological and immunohistochemical analysis are
of particular importance for the correct diagnosis. The
microscopic finding includes clusters of monomor-
phic, poorly differentiated cells with irregular nucleoli,
granular chromatin, and focal keratinization [3]. The
expression of a NUT antibody that indicates NUTM1
gene rearrangement is positive. NUT protein expres-
sion in normal mature adult tissue is restricted only
to the testis [11]. A large spectrum of cytokeratins is
also positive, as well as p63, p40, which points to
squamous cell origin. CD34 expression is also often
positive [8, 10].

The differential diagnosis includes any neoplasm
with low differentiation — squamous cell carcinoma,
adeno-squamous carcinoma, small cell lung cancer,
Ewing’s sarcoma, sinonasal undifferentiated carci-
noma germ cell tumor, acute leukemia. Immunohis-
tochemical assay is key to the differentiation of these
histological types [1, 6, 8, 15].

The clinical manifestation of NUT carcinomas is not
specific. It depends on location of the tumor and usu-
ally produces mass-related symptoms [9, 16]. The
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diagnosis is difficult. The treatment is complex — it
includes surgical methods, radiotherapy and chemo-
therapy [9]. NUT carcinoma is usually refractory to
conventional treatments and it is often unresectable
because it is often diagnosed at an advanced stage
with widely spread metastases [1, 9]. Trials investi-
gating the treatment of NUT carcinoma with bromo-
domain inhibitors are ongoing [2, 6, 10]. The progno-
sis is extremely unfavorable — the mean survival is
about 6-7 months [2, 3, 7, 11].

Acknowledgments: None.

Informed Consent Statement: Written informed consent
was obtained from the patient for publication of this manu-
script and any accompanying images.

Conflicts of Interest Statement: The authors have no
conflicts of interest to declare.

Funding: The author(s) received no financial support for
the research, authorship, and/or publication of this article.

REFERENCES

1. French CA. Pathogenesis of NUT midline carcinoma. Annu
Rev Pathol. 2012; 7:247-265. https://pubmed.ncbi.nim.nih.
gov/22017582/

2. French CA, Rahman S, Walsh EM, et al. NSD3-NUT Fu-
sion Oncoprotein in NUT Midline Carcinoma: Implications
for a Novel Oncogenic Mechanism. Cancer Discov. 2014;
4:928-941. https://www.ncbi.nim.nih.gov/pmc/articles/
PMC4125436/

3. Travis WD, Brambilla E, Nicholson AG, et al. The 2015
World Health Organization Classification of Lung Tumors:
Impact of Genetic, Clinical and Radiologic Advances Since
the 2004 Classification. J Thorac Oncol. 2015; 10:1243-60.
Doi:10.1097/JTO.0000000000000630

10.

1.

12.

13.

14.

15.

16.

French CA, Kutok JL, Faquin WC, et al. Midline carcinoma
of children and young adults with NUT rearrangement. J Clin
Oncol. 2004; 22:4135-4139. https://pubmed.ncbi.nim.nih.
gov/15483023/

Stelow EB, Bellizzi AM, Taneja K, et al. NUT rearrangement in
undifferentiated carcinomas of the upper aerodigestive tract.
Am J Surg Pathol. 2008; 32:828-834. https://pubmed.ncbi.
nim.nih.gov/18391746/

Stathis A, Zucca E, Bekradda M, et al. Clinical Response of
Carcinomas Harboring the BRD4-NUT Oncoprotein to the
Targeted Bromodomain Inhibitor OTX015/MK-8628. Cancer
Discov 2016; 6:492-500. Doi:10.1158/2159-8290.CD-15-
1335

Pezzuto F, Fortarezza F, Mammana M, et al. Immunohisto-
chemical neuroendocrine marker expression in primary pul-
monary NUT carcinoma: a diagnostic pitfall. Histopathology.
2020. https://onlinelibrary.wiley.com/doi/10.1111/his.14166
Sholl LM, Nishino M, Pokharel S, et al. Primary pulmonary
NUT midline carcinoma: clinical, radiographic, and pathologic
characterizations. J Thorac Oncol. 2015; 10(6):951-9.

Stelow EB. A review of NUT midline carcinoma. Head Neck
Pathol 2011; 5:31-5. Doi:10.1007/s12105-010-0235-x
Filippakopoulos P, Qi J, Picaud S, et al. Selective inhibition
of BET bromodomains. Nature. 2010;468:1067-1073. https://
www.ncbi.nlm.nih.gov/pmc/articles/

Watanabe S, Hirano S, Mine S, et al. A case of endobronchial
NUT midline carcinoma with intraluminal growth. Anticancer
Res. 2015; 35:1607-12.

Rosenbaum DG, Teruya-Feldstein J, Price AP, et al. Radio-
logic features of NUT midline carcinoma in an adolescent.
Pediatr Radiol. 2012; 42:249-252. https://pubmed.ncbi.nim.
nih.gov/22057302/

Lund-Iversen M, Groholt KK, Helland A, et al. NUT expression
in primary lung tumours. Diagn Pathol. 2015;10:156

Miyoshi |, Aster JC, Kubonishi I, et al. BRD4 bromodomain
gene rearrangement in aggressive carcinoma with transloca-
tion t(15;19). Am J Pathol. 2001; 159(6):1987-92.

French CA. NUT midline carcinoma. Cancer Genet Cyto-
genet. 2010 Nov; 203(1):16-20. doi: 10.1016/j.cancergen-
cyto.2010.06.007.

Liu S, Ferzli G NUT carcinoma: a rare and devastating neo-
plasm Case Reports 2018; 2018:bcr-2018-226526.

A rare case of lung nuclear protein in testis carcinoma

1"



