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Abstract
Objective Nuclear protein in testis (NUT) carcinoma is characterized by NUT gene rearrangement on chromosome 15. The 
objective of this study was to investigate the clinical features, immunohistochemistry, treatment, diagnosis and prognosis of 
sinonasal NUT carcinoma specifically.
Methods Clinical data for 10 cases of NUT cancer confirmed by pathology were retrospectively analyzed, and the relevant 
literature was reviewed.
Results Among the 10 patients, 6 were males, and 4 were females. The median age was 34 years (15–69 years). Nine 
patients presented with locally advanced cT4a stage. The most common treatment was complete resection combined with 
radiotherapy, chemotherapy, and targeted therapy. All 10 patients had pathologically poorly differentiated or undifferentiated 
carcinoma. Furthermore, immunohistochemical staining showed that NUT protein was positive in all 10 patients, and most 
cases expressed p63, p40 and CK. The Ki-67 positive index of 8 patients ranged from 40 to 80%, with a median of 50%, 
and NUTM1 gene disruption was detected in both of the remaining cases by FISH. As of April, 2023, all patients were fol-
lowed up with for 1–51 months, with a median follow-up time of 14 months. Three patients died due to widespread systemic 
metastasis, 3 relapsed, and 4 had no recurrence or metastasis.
Conclusion Sinonasal NCs (NUT carcinomas) is a rare and highly aggressive malignant tumor with rapid progression and 
a poor prognosis. Correct histopathological diagnosis is the primary prerequisite for determining appropriate treatment. 
There are currently no effective treatment options for NCs. Targeted therapy may become an effective method to treat NCs.

Keywords NUT carcinoma · Nuclear protein in testis · Nasal cavity and sinuses · Targeted therapy · Bromodomain and 
extraterminal (BET) protein

Introduction

NUT (nuclear protein in testis) carcinomas (NCs) is a poorly 
differentiated or undifferentiated, rare, and highly aggressive 
malignancy defined by rearrangement of the NUTM1 (aka 

NUT) gene [1, 2]. In 1991, Kubonishi reported the first case 
of translocated thymus chromosome t (15; 19) (q15; p13) 
NUT cancer [3]. Since most cases (about 70%) occur in the 
midline of the body, such as the chest or head and neck, 
this type of cancer was originally called “midline cancer” 
[4, 5]. However, more cases where the primary site occurs 
outside the midline have since been discovered, including 
at the parotid gland [6], ilium [7], kidney [8], and pancreas 
[9], and 50% of NUT cancer patients have distant metastases 
at diagnosis [10].

No significant difference has been found in the inci-
dence of NUT cancer between men and women, and NC 
can occur at any age (0.1–82) [11]. In the past, NUT can-
cer has been reported to occur primarily in children and 
young adults with a median age of 16–23.6 years [12, 13], 
but in recent years, the frequency of diagnosis in adults 
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has increased [14]. In 2022, one review wrote that among 
310 patients with NC, the median age at diagnosis was 
30 years old [11]. Furthermore, according to the literature, 
this tumor has a poor prognosis, is highly aggressive, and 
has a median overall survival (OS) of only 6.5–9.7 months 
[12].

The histological manifestations of NUT carcinoma 
are nonspecific, presenting as a poorly differentiated or 
undifferentiated carcinoma with epithelial features, and it 
may be focally squamous. The poorly or undifferentiated 
nature of NUT cancers frequently leads to misdiagnosis as 
undifferentiated squamous cell carcinoma, poorly differ-
entiated nonsmall cell carcinoma, small cell lung cancer, 
round cell sarcoma, or diffuse large B-cell lymphoma [15]. 
In 2003, French et al. discovered the fusion gene BRD-
NUT in NUT cancer, which encodes a chimeric protein 
that blocks squamous cell differentiation and keeps the 
cells in a highly proliferative, poorly differentiated state 
[16]. Current diagnoses are based on the cytogenetics and/
or molecular biology of the tumor, which manifests itself 
phenotypically as the NUT gene on chromosome 15 rear-
ranging with the BRD4 gene on chromosome 19 (about 
70%) [17, 18], or with the BRD3 gene on chromosome 9 
(25%) [14], though there are also other rare variants, such 
as the histone methyltransferase NSD3 on chromosome 
8[t(8;15) (p11.23;q14)] [19], ZNF532 on chromosome 18 
[t(15; 18)(q14; q23)] [20]. In recent years, the applica-
tion of NUT rabbit monoclonal antibodies (C52B1, Cell 
Signaling) has greatly improved the diagnosis rate, with 
a specificity of 100% and a sensitivity of 87% [21]. In 
addition to immunohistochemistry (IHC), fluorescence 
in situ hybridization (FISH) using NUT cleavage probes 
is another sensitive method for detecting NUT rearrange-
ment, with a sensitivity of 93% [12].

Sinonasal NC is relatively rare, however, and the actual 
incidence is not well-known due to the lack of comprehen-
sive analysis of large numbers of cases [1, 22]. Accord-
ing to relevant literature reports, nasal sinus NUT cancer 
accounts for more than 57%-70% [1, 18, 23] of all NUT 
cancers in the head and neck, and in 2017, NUT cancer 
was included for the first time in the Fourth Edition of 
the World Health Organization (WHO) Classification of 
Sinus Tumors [24]. Lee et al. [18] analyzed 362 cases of 
poorly differentiated and undifferentiated head and neck 
cancer, and found that 4 cases (1.1%) were NUT cancer, 
all of which originated in the nasal sinuses. Additionally, 
of the 151 primary Sinonasal cancers reported by Bishop, 
only three were NUT cancers [25]. Currently, there are 
no treatment guidelines for NCs. In this study, we ret-
rospectively reported the clinical features, immunohisto-
chemistry, treatment, diagnosis and prognosis of patients 
with sinonasal NUT carcinoma in order to raise clinicians’ 
awareness of NCs.

Materials and methods

General patient data collection

A retrospective analysis was conducted on patients with pri-
mary nasal and sinusoidal NUT cancer who were admitted to 
our hospital from January, 2019 to March, 2023, and clini-
cal information and follow-up data for each patient were col-
lected. Inclusion criteria were aggressive malignancies with 
NUT gene rearrangement, regardless of age and regardless 
of date of admission and being significantly positive as found 
by immunohistochemical nucleation for anti-NUT antibodies 
(>50%) and/or (15; 19) Translocation, and/or FISH assess-
ment. Tumor staging was performed using the Eighth Edition 
of the American Joint Committee on Cancer (AJCC) TNM 
staging system.

Hematoxylin–eosin (HE) and IHC

Hematoxylin-eosin (HE) stained sections were used to observe 
cell morphology, growth patterns, squamous differentiation, 
and necrosis. Rabbit anti-NUT (Cell Signaling T technology, 
C52B1) monoclonal antibody was used on formalin-fixed par-
affin-embedded tumor sections for NUT immunohistochemis-
try at 1:50 dilution. Diffuse (> 50%) concentrated staining and 
spot staining were all positive.

Fluorescence in situ hybridization (FISH)

A NUTM1 two-color separation probe was used for FISH 
detection. The probe was purchased from Wuhan HealthCare 
Biotechnology Co., Ltd., and the operation steps were carried 
out in strict accordance with the instructions. Red fluorescence 
(R) labels the 5'NUT (15q14) probe, and green fluorescence 
(G) labels the 3'NUT probe. The normal signal pattern is 
shown as a fusion of two red-green fluorescences (2F), and the 
typical positive signal pattern is 1G1R1F, where G is a green 
signal, R is a red signal, and F is a yellow signal or a green sig-
nal with a red superposition signal. If more than 20% contain 
the NUT splitting signals, they are considered FISH positive.

Analytical standard

Criteria for analysis included a description of the patient’s 
clinical features, radiolrogical manifestations, pathological 
features based on histology and pathology, modalities of treat-
ment used, and patient prognosis.
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Follow‑up

Follow-up was conducted every 3 months in the first year 
and every 6 months thereafter. Both outpatient follow-up and 
telephone follow-up were used.

Statistical analysis

All data were expressed as median and range (minimum, 
maximum) and percentage. Duration of survival was calcu-
lated from the date of diagnosis to the date of death or at the 
last follow-up, and the date of the first biopsy was used to 
estimate the date of diagnosis.

Results

Population and clinical characteristics

There were 10 patients, comprising 6 males and 4 females, 
with a median age of 34 years (range: 15–69 years). Nasal 
congestion, epistaxis, and headache were the most com-
mon symptoms when patients saw a physician, as shown 
in Table 1. The tumors originated from the sinuses of the 
nose, including 6 cases of primary ethmoid sinus cancer, 
3 cases of primary maxillary sinus cancer, and 1 case of 
primary nasal cavity cancer. Under nasal endoscopy most 
lesions showed dark red neoplasm with ulceration on the 
surface and easy bleeding when touched, and most of the 
neoplasm showed no necrosis or ulceration on the surface. 

Almost all patients had local advanced stages at the time 
of treatment: there were 0, 1, 0, 6 and 3 cases in stage 
1, T2, T3, T4a and T4b, respectively, and 0, 1, 0, 6 and 
3 cases in stage I, II, III, IVa, and IVb, respectively (the 
Eighth Edition of the American joint committee on cancer 
(AJCC) TNM stage).

HE and IHC

Histologically, all 10 patients showed poor differentiation. 
Most of the tumors were monoform, small to medium size, 
round or oval, and distributed in flakes or nests, with a 
small to medium amount of pink or transparent cytoplasm, 
round nuclei, deep nuclear staining, common mitotic 
images, and prominent nucleoli often accompanied by 
necrosis and apoptosis. Some tumor cells contained more 
transparent cytoplasm and resembled “fried eggs” (Fig. 1).

Immunohistochemistry of NUT was also performed, and 
all patients showed positive expression of NUT antibodies 
in tumor cells (Fig. 2A and B), and spot nuclear staining 
with NUT fusion characteristics. Nine patients expressed 
squamous cell p63/p40 (Fig. 2D and E), 8 expressed CK 
(Fig. 2C), 7 expressed CK5/6, 4 expressed CK7, 2 patients 
expressed CK8/18, 7patients expressed p53, and 4 patients 
had positive p16 expression. S-100, SMA, CD5, CD117, 
CD56, CgA and Syn were negative for all patients, but for 8 
patients, the Ki-67 positive index ranged from 40% to 80% 
with a median of 50%. The results of other immunohisto-
chemical parameters are shown in Table 2.

Table 1  Clinical characteristics of patients with sinonasal NCs

NO Sex Age Tumor location Involved scope TNM Stage Clinical Symptom

1 M 69 Nasal cavity Right nasal cavity T2N0M0 Nasal obstruction, Blood in nasal 
mucus,headache

2 F 36 Maxillary sinus Left maxillary sinus; nasal cavity; orbit T4aN0M0 Nasal obstruction, Blood in nasal mucus, facial 
swelling

3 F 64 Ethmoid sinus Right ethmoid sinus; nasal cavity; maxillary 
sinus ostium, orbit, dural

T4bN0M0 Headache, orbital pain

4 M 32 Ethmoid sinus Left ethmoid sinuses; sphenoid sinus; nasal 
cavity; orbit; orbital apex; dural

T4bN0M0 Exophthalmos, visual deterioration

5 M 15 Maxillary sinus Left maxillary sinus; nasal cavity; ethmoid 
sinus; sphenoid sinus; orbit

T4aN0M0 Blood in nasal mucus, facial swelling, visual 
deterioration

6 M 56 Ethmoid sinus Left ethmoid sinus; sphenoid sinus; orbit; 
anterior cranial fossa

T4aN0M0 Nasal obstruction, Blood in nasal mucus,orbital 
pain

7 M 32 Ethmoid sinus Left ethmoid sinus; nasal cavity; maxillary 
sinus; sphenoid sinus; frontal sinus; orbit; 
anterior cranial fossa; dural

T4bN0M0 Orbital pain

8 F 31 Ethmoid sinus Left ethmoid sinus; maxillary sinus; orbit T4aN0M0 Headache,exophthalmos, epiphora
9 M 38 Maxillary sinus Left maxillary sinus; ethmoid sinus; nasal 

cavity; sphenoid sinus
T4aN0M0 Nasal obstruction, Nasal dorsalis swelling

10 F 18 Ethmoid sinus Bilateral ethmoid sinus; right maxillary sinus; 
orbit

T4aN0M0 Nasal obstruction, Blood in nasal mucus, orbital 
pain
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FISH

The NUT (15q14) gene break probe was used to detect NUT 
gene rearrangement by FISH. As shown in Fig. 2, the cells 
showed separated green and red signals indicative of NUT 
gene rearrangement (Fig. 2F).

Radiologic characteristics

In patient 2, preoperative enhanced Computed tomography 
(CT) (Fig. 3A and B) showed space-occupying lesions in 
the left maxillary sinus and nasal cavity involving surround-
ing bone, soft tissue shadow in the left maxillary sinus and 
left nasal cavity, and indistinct boundary for each turbinate. 
Local bone discontinuity and thickened hyperplasia in the 
anterior wall of the left maxillary sinus and the suborbital 
neural tube were observed in the left maxillary sinus, the 

bone discontinuity in the upper wall of the left maxillary 
sinus (inferior orbital wall) was observed in the outer space 
of the inferior orbital quadrant, the local boundary with the 
inferior rectus muscle was unclear, the oral region of the 
left maxillary sinus was enlarged, and there was local bone 
discontinuity and thinning in the inner wall of the maxil-
lary sinus. Local bone thinning in the left atrial septum was 
present as well.

The enhanced magnetic resonance imaging (MRI) 
(Fig. 3C and D) showed an irregular soft tissue mass in the 
left maxillary sinus and left nasal cavity, showing equal T1 
and T2 signals, the size of which was about 3.8x3.2x4.4cm. 
After enhancement, the lesion was slightly unevenly 
enhanced, and obvious strip-like and linear enhanced 
shadow could be seen inside. The boundary between the 
lesion and the middle and lower turbinate was unclear, 
and the lesion broke through the anterior wall of the left 

Fig. 1  Histological features of sinonasal NUT carcinoma. A. Archi-
tecturally, the tumor consists of diffuse sheets and solid nests of 
tumor cells (H&E × 40) B. Abrupt squamous differentiation can be 

focally seen (H&E × 100) C&D. Sheets of monomorphous cells with 
pale pink or transparent cytoplasm and prominent nucleoli, resem-
bling a “fried egg” shape(D) (H&E × 400)
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Fig. 2  Immunohistochemical staining of sinonasal NUT carcinoma. 
A (× 200) & B (× 400). Diffuse speckled nuclear immunoreactivity 
for NUT protein. C strong cytoplasmic expression of CK (× 100). D 

p63 were diffusely positive (× 200). E. p40 were diffusely positive 
(× 200). F FISH with NUT break-apart probes revealed splitting sig-
nals

Table 2  Pathologic features

No HE Positive test Negative test

1 Poorly
differentiation

NUT, CK, P63, P40, INI-1, CD38, CD68 S100, Syn, CD20, CD3, MUM-1, CD138, CD99, SMA, 
EBER

2 Poorly
differentiation

P53, Ki67 index(50%), CK5/6, CK7, P63, P40, CK, NUT, 
INI-1, BRG-1, 

P16, Syn, CD56, INSM1, CD20, CD3

3 Poorly
differentiation

NUT, INI-1, P53(focal) CD56, CK5/6, P16

4 Poorly
differentiation

NUT, P53, Ki67 index(50%), INI-1, CK, CK5/6, CK7), 
P40, P63, NUT

SOX10, Syn, CgA,

5 Poorly
differentiation

NUT, CK, EMA, P40, P63, Ki-67 index (80%), CEA, 
CK5/6, CK7, CK8/18

CD10, CD117, CD20, CD3, CD56, CD99, CgA, S-100, Syn, 
TIA-1, EBER

6 Poorly
differentiation

NUT, CK, P63, P40, P16(focal), Ki67 index(40%), INI-1, 
P53

7 Poorly
differentiation

NUT, INI-1, Ki-67 index (40%), P40(focal), P63(focal), 
P53, CK,

P16, Syn, CgA, EBER

8 Poorly
differentiation

NUT, CK, CK5/6, CK7, CK8/18, INI-1, Ki-67index (40%), 
P16(focal), P40, P63, P53(focal),

CD56, S-100, Syn,

9 Poorly
differentiation

NUT, P40, P63, CK5/6, P53, Ki-67index (40%), P16(focal), 
INI-1,

CD56, Syn, CD99

10 Poorly
differentiation

NUT, P63,P40, CK, EBER, Ki-67index(约40%), INI-1, CD20, CD3, CD56, CD99, NSE, Syn, P16
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maxillary sinus. The local maxillofacial soft tissue was sig-
nificantly strengthened, involving the tissue of the infraorbi-
tal wall and upward, and the suborbital quadrant outer coni-
cal space was significantly strengthened as well. Finally, the 
local boundary with the inferior rectus muscle was unclear.

Treatment

The most common treatment was complete surgical 
resection combined with chemoradiotherapy and targeted 

therapy. As shown in Table 3, among the 10 patients with 
NC, 3 received chemotherapy alone, 1 received radiother-
apy alone, and the remaining 6 received surgery combined 
with radiotherapy and chemotherapy. The chemotherapy 
itself was combined with platinum-containing chemother-
apy, which included the chemotherapy drugs (oxaliplatin, 
nedaplatin, carboplatin, docetaxel, etoposide, gemcitabine, 
5-fluorouracil, etc.), and the radiotherapy dose was 65 to 
70 Gy.

Fig. 3  Radiologic imaging of sinonasal NUT carcinoma cases. A & B CT showed space-occupying lesions in the left maxillary sinus and nasal 
cavity involving surrounding bone C & D MR enhancement image shows unevenly enhancement of left maxillary sinus and nasal cavity mass
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Patient outcomes

The 10 patients were followed up with for 1-51 months, with 
a median follow-up time of 14 months. Among them, 3 died 
due to widespread systemic metastasis, 3 relapsed, and 4 had 
no recurrence or metastasis.

Discussion

In the head and neck, NCs usually occur in the nasal sinuses. 
According to the literature, NCs may involve the ethmoid 
sinuses more frequently in the sinuses, which is consistent 
with our findings [26]. In recent years, the number of diag-
noses of NUT cancer in the head and neck has increased sig-
nificantly [14], and this apparent increase is widely believed 
to be the result of previous misdiagnosis due to inadequate 
diagnostic methods in the past.

The predominant clinical manifestations of nasal sinus 
NCs typically include nasal obstruction and bloody nasal 
discharge. Pain, swelling, visual impairment, diplopia, 
facial numbness, dysphagia, and epistaxis may also ensue 
due to tumor infiltration into adjacent tissues. These clinical 
presentations bear resemblance to those of other malignant 
tumors originating in the nasal sinuses and lack specificity 
[27]. Early NCs often exhibit symptoms that overlap with 
those of benign conditions such as nasal sinusitis. Therefore, 
the diagnosis of NC is prone to delay, and the patients are 
mostly in the local advanced stage when diagnosed. In our 
study, 9 out of 10 patients presented with a locally advanced 
stage that had invaded and destroyed surrounding structural 
tissue.

According to the existing literature, the imaging features 
of NUT carcinoma lack specificity [28], and they usually 
have similar imaging features to other common malignant 

solid tumors in the same anatomical location [29], except for 
showing low-density lesions with uneven enhancement and 
aggressive invasion. CT showed [30] soft tissue mass with 
unclear boundary accompanied by wormlike bone destruc-
tion and invasive growth. And MRI showed [31, 32] soft tis-
sue density shadow with unclear boundary, uneven enhance-
ment after reinforcement, and invasion of surrounding soft 
tissue. For the correct clinical staging of NC, patients are 
usually recommended to undergo enhanced computed 
tomography in conjunction with magnetic resonance imag-
ing, which facilitates a more thorough evaluation of soft 
tissue, especially in assessing possible bone and/or vascular 
invasion, as well as tumors in the head and neck area [33]. 
CT and MRI can accurately and comprehensively display the 
scope of tumor invasion, and can thus relatively accurately 
stage and guide clinical treatment plans, making them two 
of the most important examination methods for early detec-
tion and diagnosis.

NCs are generally poorly differentiated and usually appear 
as poorly differentiated or undifferentiated carcinomas with 
varying degrees of sudden squamous differentiation and 
extensive necrosis. NCs cells are monomorphic cells, small 
to medium in size, with round or oval nuclei, clear cyto-
plasm, and prominent nucleoli [34]. Immunohistochemi-
cally, almost all NCs are positive for NUT protein. And most 
NC cells are also detectable using markers of squamous dif-
ferentiation, including positive expression of p63 and p40 
[28]. Other markers of squamous epithelial differentiation 
that work for NCs include broad-spectrum keratin CKpan, 
epithelial cell membrane antigens EMA, CK5/6, CEA, CK7, 
and occasionally TTF-1, CD56, CgA, Syn, CD34, and CD99 
[26, 35]. The immunoreactivity of several other antigens 
has also been reported, including syn [36], EGFR [37], and 
HER2 [38]. Ki-67 index can determine the proliferative 
activity of the tumor, and in some reports, Ki-67 expression 
has been very high, with an expression range between 80 
and 100% [31, 39]. In our study, the immunohistochemi-
cal results were similar to those reported in other papers: 
9 patients expressed p63 /p40 (Fig. 2D and E), a marker 
of squamous cell differentiation, cytokeratin CK (Fig. 2C), 
CK5/6, and CK7 was found in 7patients. The Ki-67 positive 
index ranged from 40 to 80%, with a median of 50%.

For patients with poorly differentiated/undifferentiated 
malignancies with relatively uniform morphology, NUT 
immunohistochemical testing is recommended for differen-
tial diagnosis from other tumors [26]. In addition, NUT rear-
rangement is also a basic requirement for a definitive diag-
nosis of NC. NUT gene rearrangement can be demonstrated 
either by fluorescence in situ hybridization (FISH) or by 
reverse transcription polymerase chain reaction (RT-PCR) 
for BRD-NUT fusion transcripts. Furthermore, a combina-
tion of immunohistochemistry and FISH can achieve 100% 
sensitivity and specificity [39], so FISH can be considered 

Table 3  Treatment and prognosis

CT, chemotherapy; RT, radiotherapy; TT, targeted therapy; S, sur-
gery; ESS, endoscopic sinus surgery; LR, Lateral Rhinotomy; FR, 
flap reconstruction; DOD, died of disease; A, alive

No Treatment Operative 
approaches

Follow-up 
(months)

Recur Outcome

1 S + CT ESS 1 N A
2 S + R, CT LR + FR 2 N A
3 RT \ 7 Y DOD
4 S + CT ESS 8 Y A
5 CT \ 10 Y DOD
6 S + R, CT ESS 18 N A
7 CT \ 26 N A
8 S + CT ESS 29 Y DOD
9 S + R, CT + TT LR + FR 30 Y A
10 CT \ 51 Y A
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if the immunostain is negative but the diagnosis remains 
highly suspect [21]. For tumors, accurate diagnosis is cru-
cial, and more accurate pathological diagnosis can better 
guide clinical treatment.

Due to the rarity and heterogeneity of NCs, there is cur-
rently no established standard treatment for patients diag-
nosed with this condition. Treatment guidelines for NCs 
generally align with those for other tumor types occurring 
in the same anatomical sites as NUT carcinoma. They have 
a poor prognosis, and chemotherapy or radiotherapy alone 
is often insufficient [1]. Moreover, there is no standard-
ized chemotherapy regimen, and different systemic treat-
ments have been reported in the literature, the most com-
mon being platinum-based chemotherapy regimens (used 
alone or in combination with other drugs). However, the 
value of this approach is usually limited, and the disease 
progresses rapidly [23]. In this case, a variety of chemo-
therapeutic compounds have been used, including cisplatin, 
carboplatin, cyclophosphamide, doxorubicin, radiosin D, 
etoposide, vinorelbine, vincristine, paclitaxel, docetaxel, 
bleomycin, ifosfamide, 5-fluorouracil, and gemcitabine 
[32, 40]. For head and neck NCs, such as sinusoidal NCs, 
aggressive primary surgical resection significantly improves 
overall survival (OS) and progression-free survival (PFS) [1, 
23]. Depending on the size and extent of the tumor, various 
surgical procedures are chosen, such as ESS (endoscopic 
sinus surgery) and LR (lateral rhinotomy). Once diagnosed, 
patients are usually treated with a combination of surgery, 
radiation and chemotherapy.

The potential for targeted therapy for NCs is gradually 
emerging with the study of the molecular pathogenesis of 
NCs. One approach is BET inhibitors (BETis), which work 
by mimicking acetylated histones and competitively inhibit-
ing the binding of BET proteins (such as BRD4) to acety-
lated chromatin, blocking its ability to activate oncogenic 
target genes [41]. In a Phase Ib clinical study, three patients 
(33%) with NCs treated with BETi Birabresib (MK-8628/
OTX015) [NCT02698176] had a partial response (duration: 
1.4–8.4 months). There are also a number of phase I/II clini-
cal trials of BETi (RO6870810/TEN-010 [NCT01987362], 
G S K 5 2 5 7 6 2  [ N C T 0 1 5 8 7 7 0 3 ] ,  I N C B 0 5 7 6 4 3 
[NCT02711137], BAY1238097 [NCT02369029], and BMS-
986158 [NCT03936465]) that have been completed or are 
ongoing, and given the poor prognosis of these tumors, these 
inhibitors may become first-line therapies alone or in com-
bination with other therapies.

Another approach is to use histone deacetylase inhibi-
tors (HDACis) to reduce hyperacetylated chromatin in 
BRD4 BRD4 mega-domains, thereby restoring cellular 
transcription to normal levels [14]. One such case [42] was 
reported at MD Anderson Cancer Center for HDACis, in 
which patients experienced rapid disease progression after 

three cycles of cisplatin, docetaxel, and 5-fluorouracil, and 
responded well to Vorinostat (HDACi).

Conclusion

In conclusion, NUT cancer is a rare and highly aggressive 
malignant tumor with rapid progression, advanced stage 
when detected, poor prognosis that is characterized by NUT 
gene abnormalities. Correct histopathological diagnosis is 
the primary prerequisite for determining appropriate treat-
ment. The disease tends to occur in young people, but in our 
study, patients have a higher average age. This may be due 
to the fact that the proportion of adolescent patients is lower 
than adult in our hospital. Accurate diagnosis of NC at an 
early stage is critical, and with more systematic detection 
tools and increased awareness among physicians, cases of 
NC are expected to increase in the coming years. There are 
currently no effective treatment options for NC, however, 
not even surgery or chemoradiotherapy. Although targeted 
therapy for NC has recently been applied in several differ-
ent settings and targeted therapy may become an effective 
method to treat NC, this is still years away.
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