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Abstract

Background: Nasopharyngeal small cell carcinoma (SmCC) is a rare histological type of nasopharyngeal cancer, and its
prognosis remains poor. This study aimed to determine the clinical characteristics and survival prognostic factors of naso-
pharyngeal SmCC.

Methods: Detailed clinicopathologic and therapeutic characteristics of a patient diagnosed with nasopharyngeal SmCC were deter-
mined. Nasopharyngeal SmCC cases reported previously were reviewed and summarized. Furthermore, a retrospective analysis was
performed on data from the Surveillance, Epidemiology, and End Results (SEER) Program database. Kaplan–Meier analysis was conducted
to compare survival within groups. Univariate and multivariate analyses were performed to investigate prognostic factors.

Results: A nasopharyngeal SmCC patient treated with chemoradiotherapy who achieved 46 months long-term survival was
reported. In reviewing 16 reported cases with epidemiologic and therapeutic details, we found most of nasopharyngeal SmCC
patients were diagnosed with advanced grades and received chemoradiotherapy. In total, 13,993 cases of nasopharyngeal cancer
were extracted from the SEER database, from which 57 nasopharyngeal SmCC cases were eventually screened out. The mean
age of the patients was 55.70 years, and 64.9% of these cases were either grade III or IV; the median overall survival (OS) was
18 months. Statistically significant differences were observed in the OS values of groups categorized by age (P = .025) or
radiotherapy (P = .037). Age (<70 years) and radiotherapy were identified as independent survival and prognostic factors.

Conclusion: Patients with nasopharyngeal SmCC are usually diagnosed with advanced grades and have poor prognoses;
nevertheless, they can benefit from radiotherapy with prolonged overall survival.
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Introduction

In 2018, 129,079 new cases of nasopharyngeal carcinoma
(NPC) were reported globally1; more than 70% of these cases
occurred in East and Southeast Asia.2 In recent years, most
NPC patients have exhibited substantially reduced mortality
and prolonged survival times, owing to the sensitivity of NPC
to chemoradiotherapy.2 Nevertheless, the prognosis of naso-
pharyngeal small cell carcinoma (SmCC), which is a relatively
rare type of nasopharyngeal cancer, remains poor.3 A
population-based analysis of the National Cancer Database
revealed that only .3% of all head and neck cancer patients
were diagnosed as having SmCC, among which 10% were
nasopharyngeal in origin.4 Moreover, nasopharyngeal SmCC
has been reported to have the worst prognosis of all SmCCs of
the head and neck.5

According to previous studies, the age of patients with
SmCC varies from 5 to 80 years, and most nasopharyngeal
SmCC cases have been found to be incredibly lethal, with poor
survival outcomes; it has been demonstrated that patients are
mainly in advanced stages when diagnosed with SmCC, and
that they are prone to metastasis.3,6-19 To date, there are no
standard therapeutic schemes or guidelines for nasopharyn-
geal SmCC, and this condition is so rare that to date it has not
been listed in the World Health Organization (WHO) clas-
sification of nasopharyngeal cancer. Furthermore, its di-
agnosis and treatment are challenging. Current strategies
for the therapeutic treatment of nasopharyngeal SmCC
comprise chemotherapy and/or radiotherapy; surgery can
also serve as a therapeutic modality for early stage naso-
pharyngeal SmCC.20-24 Unfortunately, there are few
available studies in this regard. Various therapies, including
surgery, radiotherapy, chemotherapy, immune therapy, and
combined therapies,5,21,25,26 have been studied for SmCCs
of the head and neck.

However, to date, there has been no large-scale population-
based analysis of the specific clinical characteristics and
survival prognostic factors of nasopharyngeal SmCC. Ac-
cordingly, in this study, we aimed to determine the clinical
characteristics and survival prognostic factors of nasopha-
ryngeal SmCC by studying the case of a patient with naso-
pharyngeal small cell neuroendocrine cancer who presented at
the Fifth Affiliated Hospital of Sun Yat-sen University, re-
viewing relevant literatures and by screening and analyzing
primary nasopharyngeal SmCC cases from the Surveillance,
Epidemiology, and End Results (SEER) Program database.

Methods

Case Presentation

A patient was diagnosed with primary nasopharyngeal small
cell neuroendocrine carcinoma at the Fifth Affiliated Hospital
of Sun Yat-sen University, Zhuhai, China. According to the
search results of medical records, this was the only case of
nasopharyngeal SmCC in our hospital in the recent 10 years.

Detailed information on his radiological and pathological
images and results, course of treatment, and follow-up were
collected and analyzed.

Immunohistochemistry was performed as described in
previous studies.27 Tissue specimens were fixed, sectioned,
and stained according to standard procedures. Hematoxylin
and eosin (H&E) staining was performed on tumor tissue
samples, followed by immunohistochemical staining with
Ki67 rabbit monoclonal antibody (1:400, #9027, Cell Sig-
naling Technology, Boston, the United States), CD56 mouse
monoclonal antibody (1:800, #3576, Cell Signaling Tech-
nology, Boston, the United States), pan-keratin mouse
monoclonal antibody (1:200, #67306, Cell Signaling Tech-
nology, Boston, the United States), synaptophysin (SYN)
rabbit monoclonal antibody (1:200, #36406, Cell Signaling
Technology, Boston, the United States), chromogranin A
(CgA) rabbit monoclonal antibody (MAB-0707, MXB Bio-
technologies, Fuzhou, China), p40 monoclonal antibody
(RMA-0815, MXBBiotechnologies, Fuzhou, China), and p63
rabbit monoclonal antibody (1:450, #39692, Cell Signaling
Technology, Boston, the United States). Epstein-Barr virus
(EBV)-encoded small ribonucleic acid (EBER) was detected
by an EBER detecting kit (ISH-7001, ZSGB-BIO, Beijing,
China).

Literature Review

An updated review of nasopharyngeal small cell cancer
(SmCC) plus original report through October 2021 was
conducted by searching PubMed for articles in any languages
as well as their references, with the terms “SmCC,” “small cell
cancer,” and “nasopharyngeal cancer.” And then, the epide-
miologic features, therapeutic strategies, and survival status of
reported cases including the present case were gathered and
summarized.

Patient Selection From the SEER Database

Data concerning SmCC cases were obtained from the SEER
database, which provides detailed patient outcomes and
covers approximately 27.8% of the population of the United
States of America (USA). In accordance with the primary site
code C11.1-C11.9 and the International Classification of
Disease, Oncology, third revision (ICD-O-3) code 8041/3, 60
cases were screened from 1975 to 2015; the primary site of
each case was the nasopharynx, and the histology type was
SmCC. Three cases with an overall survival (OS) of less than
1 month were excluded in the survival analysis session,
considering that they might be in poor performance status or
the time frame is too short for the treatment to be effective. The
variables analyzed included age (for further analysis, patients
were divided into 2 groups [age <70 or ≥70 years] according to
previous studies28,29), sex, race, year of diagnosis, grade,
histology, metastasis, surgery, radiotherapy, chemotherapy,
and survival time.
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Figure 1. (A) Hematoxylin and eosin (H&E) staining of the nasopharyngeal tumor specimen under ×100 magnification. (B) Hematoxylin and
eosin (H&E) staining of the nasopharyngeal tumor specimen under ×200 magnification. The tumor mass is immunopositive for (C) CD56,
(D) creatine kinase (CK), (E) Ki67, and (F) synaptophysin (SYN; ×200 magnification); it is immunonegative for (F) chromogranin A (CgA),
(G) EBER, (H) p40, and (I) p63.
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Statistical Analysis

The clinical characteristics of patients with SmCC were ex-
amined and summarized in a table. The Kaplan–Meier esti-
mator was used to describe the distribution of survival time.
The reverse Kaplan–Meier methods were applied to estimate
the median follow-up time. The log-rank test was used to
compare survival between different strata. The OSwas defined
as the period of time from the date of diagnosis to the date of
either death or the end of follow-up. Univariate and multi-
variate Cox regression analyses were performed to analyze the
variables associated with OS. We checked the validation of
proportional assumptions of the cox models as previously
described,30 and there were no significant violations. Variables
with P-value <.1 in univariate analysis were included for
multivariate analysis. The corresponding hazard ratios (HRs)
and 95% confidence intervals (CIs) were estimated. A two-
tailed P < .05 was considered to represent statistical signifi-
cance. All statistical analyses were performed using the
“survival” R package (v. 3.6.3) and IBM SPSS 26.0 software
(IBM Corporation, Chicago, IL, USA).

Results

Case Presentation of a Nasopharyngeal SmCC Patient
Exhibiting Complete Remission

On January 8, 2018, a 44-year-old male patient visited the
head and neck surgery clinic of the Fifth Affiliated Hospital of
Sun Yat-sen University, Zhuhai, China, complaining of nasal
bleeding and a headache that had lasted for 4 days. A nasal
endoscopic examination indicated the presence of a malignant
mass in the nasopharynx, following which a biopsy of the
nasopharyngeal neoplasm was performed. The final patho-
logical diagnosis was nasopharyngeal small cell neuroendo-
crine cancer. Microscopic analysis revealed clusters of small
cells (Figure 1 A and B), which were found to be immuno-
positive for CD56, creatine kinase (CK), Ki67, and SYN

(Figure 1 (C)-(F)) and immunonegative for CgA, p63, p40,
and EBER (Figure 1 (G)-(J)).

The patient was then admitted to the Cancer Center of the
Fifth Affiliated Hospital of Sun Yat-sen University for further
diagnosis and treatment. Magnetic resonance imaging (MRI)
confirmed the presence of a tumor mass, which was primarily
located in the left side of the nasopharynx. It had invaded the
sphenoid bone and the ethmoid, with retropharyngeal lymph
node metastases occurring on both sides. A chest X-ray,
abdominal ultrasound, and emission computed tomography
bone scan all confirmed that there were no distal metastases.
Thus, the tumor was staged as T4N2M0, IVA. The Eastern
Cooperative Oncology Group performance status (ECOG-PS)
of this patient was 0. Subsequently, the patient received in-
tensity modulated radiotherapy for a total dose of 66 Gy with
33 fractions. They received concurrent chemotherapy, com-
prising 1 course of cisplatin followed by 2 courses of cisplatin
(40 mg, day 1–3) and etoposide (150 mg, day 1–3). The
patient completed radiotherapy and chemotherapy in June,
2018, following which they received a regular follow-up. MRI
images of the tumor before and after therapy are shown in
Figure 2 (A) and (B), respectively. The response was assessed
as complete remission. As of the last follow-up date (23
November, 2021), the patient remains in complete remission,
indicating that his OS is 46 months.

Literature Review of Reported Cases of
Nasopharyngeal SmCC Patients

A review of the literature identified 16 pertinent cases of
nasopharyngeal SmCC (Table 1); with the case reported here
being the 17th case. The age of patients diagnosed in these
cases ranged from 5 to 80 years, with the most affected age
range being 40–60 years. There was a relatively equal sex
distribution of 9:8 (male vs female). A large proportion of
these patients (12 cases out of 17 cases) received chemo-
radiotherapy, with their total radiation doses ranging from 59.4
to 70 Gy; cisplatin-etoposide was the most commonly
scheduled chemotherapy regime. The longest overall survival
time of those reported patients was 4 years, and some patients
died before the treatment could be initiated.

Clinical Characteristics of Nasopharyngeal SmCC
Patients in the SEER Database

The clinical characteristics of 60 nasopharyngeal SmCC cases
extracted from the SEER database are described in Table 2.
The patient selection flow chart was shown in Figure 3. The
mean age of patients with nasopharyngeal SmCC was
56.70 years; 78.3% of the patients were aged <70 years,
whereas 21.7% were ≥70 years old. Among the 60 cases, 20
(33.3%) were females and 40 (66.7%) were males, and the sex
ratio (male: female) was 2:1. The majority of the patients were
white (81.7%), and 80.0% of the cases were diagnosed during
1995–2015. Most of nasopharyngeal SmCC cases had

Figure 2. Magnetic resonance imaging (MRI) images of the patient
(A) before and (B) after treatment.
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advanced grades, with 63.3% of patients being in grade III (11
cases) or IV (27 cases). In half of the cases, the tumor, nodes,
and metastases (TNM) stage were unknown. Three cases
developed metastases, of which 2 were bone metastases; the
metastatic site of the third was not recorded. These naso-
pharyngeal SmCC patients received radiation therapy (73.3%)

and chemotherapy (73.3%) more frequently than surgery
(26.7%); they mostly received combined therapies.

Survival Analysis of Different Clinical Features

The median OS of patients (n = 57) was 18 months (95% CI =
13.00–35.00 months; Figure 4) and the median follow-up time
was 138 months. Survival analysis showed that the OS values
of patients who were <70 years old (P = .019), male (P = .022),
grade III (P = .048), and received radiotherapy (P = .029), were
significantly better than those patients who were ≥70 years
old, female, grade IV, and were in the “no/unknown radio-
therapy” group (Figure 5(A), (C), (E), and (J)). No statistically
significant differences were observed upon categorizing the
groups by race, year of diagnosis, T stage, N stage, surgery,
and chemotherapy (Figure 5(B), (D), (F), (G), (H), and (i)).
Using the “Survival” R package, the one-, three-, and 5-year
survival rates of all patients were determined to be 62.6, 33.9,
and 29.6%, respectively. The one-, three-, and 5-year survival
rates of patients who received therapies featuring radiation and
chemotherapy were 62.9, 62.5, and 56.3%, respectively.

Prognostic Factors of Nasopharyngeal SmCC

As shown in Table 3, the univariate analysis revealed that
variables such as the year of diagnosis, T stage, N stage,
surgery, and chemotherapy were not significantly associated
with OS, while race and grade may have been related (P < .1).
Age, sex, and radiotherapy showed significant associations
with OS, which indicated that patients who were <70 years old
(P = .025), male (P = .028), and received radiotherapy (P =
.037) had better survival outcomes. Subsequently, multivariate
analysis revealed that age (P = .029, HR = 2.56, and 95% CI =
1.10–5.94) was independent prognostic factor and radiation
(P = .028, HR = .66, and 95% CI = .46–.95) was predictive
factor. However, grade IV (P = .074, HR = .78, and 95% CI =
.58–1.02) and the absence of chemotherapy (P = .068, HR =
.44, 95%, and CI = .19–1.06) might contribute to unfavorable
survival outcomes.

Discussion

This study presents the first large-scale population-based
study revealing the clinical features and prognostic factors
of nasopharyngeal SmCC. The clinical characteristics, sur-
vival outcomes, and prognostic factors of nasopharyngeal
SmCC were analyzed. Here, nasopharyngeal SmCC was
found to be an aggressive carcinoma with poor one- (62.6%),
three- (33.9%), and 5-year (29.6%) OS rates. Furthermore, the
tumor pathological grade was found to be important for
prognosis, with 64.9% of nasopharyngeal SmCC patients
being in grade III or IV (poorly differentiated or undiffer-
entiated); this might have contributed to their poor prognosis.
The mean age of patients with nasopharyngeal SmCC was
55.70 years. Patients aged under 70 years showed better

Table 2. Clinical characteristics of nasopharyngeal small cell
carcinoma.

variable Frequency Percent (%)

Age
<70 years 47 78.3
≥70 years 13 21.7

Sex
Male 40 66.7
Female 20 33.3

Race
White 49 81.7
Black 5 8.3
Othera 6 10.0

Year of diagnosis
1975–1994 12 20.0
1995–2015 48 80.0

Stage
Grade I/II 1 1.7
Grade III 11 18.3
Grade IV 27 45.0
Unknown 21 35.0

T
T1 8 13.3
T2 7 11.7
T3 8 13.3
T4 5 8.3
Unknown 32 53.3

N
N0 9 15.0
N1 9 15.0
N2 7 11.7
N3 2 3.3
Unknown 33 55.0

M
M0 24 40.0
M1 3 5.0
Unknown 33 55.0

Surgery
Yes 16 26.7
No or unknown 44 73,3

Radiotherapy
Yes 44 73.3
No or unknown 16 26.7

Chemotherapy
Yes 44 73.3
No or unknown 16 26.7

aOther: American Indian/Alaska Native, Asian/Pacific Islander.
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survival outcomes than those aged over 70 years. The com-
bination of radiotherapy and chemotherapy was the most
common choice. Radiotherapy was revealed to be an inde-
pendent prognostic factor for a longer OS; chemotherapy
might also have been associated with a longer OS. Based on
the findings presented in this study, nasopharyngeal SmCC
should be listed as a distinct classification of nasopharyngeal
cancer.

Kaplan–Meier survival analysis revealed different OS
values within groups, but it was not possible to clearly identify
patients who did not receive radiation therapy based on the
SEER database. That is, those patients in the “no or unknown
radiotherapy group” might have also received radiotherapy or
other treatments. Nevertheless, radiotherapy, chemotherapy,
and surgery were grouped together during multivariate
analysis, which theoretically corrected for confounders among
groups. This analysis revealed that a better OS was achieved in
the radiotherapy group than in the “no or unknown radio-
therapy group.” Furthermore, multivariate analysis revealed
the statistical significance of radiotherapy, showing that it was
still an independent predictor of OS. The P-value of che-
motherapy was revealed to be <.1 through multivariate
analysis, indicating that chemotherapy might also be an in-
dependent predictor. However, this needs to be further con-
firmed by larger clinical studies in the future.

Pertaining to treatment delivery, though most previous
studies have focused on extrapulmonary SmCC cases where
the patients underwent surgery,31 surgery is not usually rec-
ommended for nasopharyngeal SmCC patients. Here, no
difference in survival was observed between the surgery and
non-surgery groups. However, patients with nasopharyngeal
SmCC were shown to have been mostly treated with radiation
therapy combined with chemotherapy and had appreciable
one- (62.9%), three- (62.5%), and 5-year (56.3%) OS rates.
Similarly, most of the cases reported in the literature have
received radiation therapy concurrent with chemotherapy,
suggesting that chemoradiotherapy benefits SmCC patients,
compared to chemotherapy or surgery alone.6,9-13,15-19 This

Figure 3. Patient selection flow diagram.

Figure 4. Survival analysis using Kaplan–Meier method and log-rank
test; P < .05 was considered statistically significant. Median overall
survival (OS) is marked with horizontal and vertical dashed lines.
Median OS of all patients (n = 57) = 18 months; 95% confidence
intervals (CIs) = 13.00–35.00 months.
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finding indicates that chemoradiotherapy might be a possible
curative therapeutic choice for nasopharyngeal SmCC. The
complete response and sustained survival observed in the case
presented here also suggest the potential benefit of combi-
nation therapy for patients with nasopharyngeal SmCC. To
abrogate the bias, however, larger number of patients need to
be analyzed. Furthermore, stratification is generally recom-
mended, but here, considering that more biases would be
generated if stratification was performed, the previous results
of multivariate analysis were retained. In summary, combined
therapies, particularly the combination of radiation and

chemotherapy, should be considered as the first-line choice of
treatment for nasopharyngeal SmCC.

Undifferentiated nasopharyngeal carcinoma type (UNCT)
is the most histological type of NPC; it has been verified as a
distinct entity and has been demonstrated to exhibit radio-
sensitivity and chemosensitivity. However, because of its
rarity, most treatment options for nasopharyngeal SmCC have
instead been determined depending on experience. Further-
more, females with UNCT have exhibited better outcomes
than males, which is contrary to the trend observed for
SmCC.32 Thus, more clinical trials are needed to validate

Figure 5. OS among groups divided by (A) age, (B) race, (C) sex, (D) year of diagnosis, (E) grade, (F) T stage, (G) N stage, (H) surgery, (I)
chemotherapy, and (J) radiotherapy. Median OS is marked with horizontal and vertical dashed lines.

Zhou et al. 9



treatment options for nasopharyngeal SmCC in the future. In
addition, further efforts should focus on screening the mo-
lecular and genetic characteristics of nasopharyngeal SmCC.
Studies are being conducted to further explore different ap-
proaches to treat extrapulmonary SmCCs, especially in the
field of immunotherapy.31,33,34 Similarly, immunotherapy
could also play an effective role in treating nasopharyngeal
SmCC. To confirm the above-mentioned hypothesis, genetic
and tumor microenvironment characteristics should be taken
into consideration,35-37 which would help to reveal the
landscape of tumor mutation burden, immune infiltration, and
the distribution of immune checkpoint biomarkers of naso-
pharyngeal SmCC. This will permit the exploration of more
specific schemes to make nasopharyngeal SmCC a potentially
curable tumor.

This study has some limitations. First, authorization was
not obtained to access detailed data regarding chemothera-
peutic regimens, dosages of radiation therapy, and the specific
time of surgery. Consequently, it was not possible to identify
the suitable chemotherapy regimen or the most beneficial
radiation dose and its fraction. Second, the population of
nasopharyngeal SmCC cases was small because only a small
proportion of American cancer patients have been recorded in
the SEER database. Moreover, the information regarding the
stages of each case was incomplete, and the metastasis status
was unknown for more than half of the patients. Hence, some
biases could have existed in the analysis of the prognostic

roles of stages. In addition, the lack of ECOG-PS data from the
SEER database may also contribute biases in our analysis.
Furthermore, variations in genetic backgrounds may be one of
the reasons for different therapeutic responses and outcomes
in the nasopharyngeal SmCC patients studied here. Therefore,
more nations and races, especially patients from areas where
nasopharyngeal cancer is endemic, need to be included in
future studies.

In conclusion, nasopharyngeal SmCC patients were found
to have advanced grade cancers and poor prognoses. Treating
nasopharyngeal SmCC remains challenging. This study re-
vealed the clinical characteristics and prognosis factors of
nasopharyngeal SmCC. It was found that nasopharyngeal
SmCC patients can benefit from radiotherapy, which could
contribute to decision-making regarding the clinical treatment
of this condition. In view of the lethal nature of this cancer,
more studies and clinical trials regarding nasopharyngeal
SmCC should be performed in the future.
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