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Abstract

Background: Neuroendocrine cervical carcinoma (NECC) is a rare but aggressive form of cervical cancer representing
less than 3% of all cervical cancer cases. The objective of this study is to evaluate the effects of the clinicopathologic
features and treatment modalities on the survival of patients with NECC.

Methods: In all, 89 stage I-IV patients with NECC that were diagnosed and treated between 2006 and 2014 at
the Zhejiang Cancer Hospital were retrospectively recruited in this study. The Kaplan-Meier method, Cox regression analysis
models and the log-rank test were used for the statistical analyses.

Results: NECC patients with advanced FIGO stage, tumor size >4 cm, lymph node metastasis (LNM) and lymph-
vascular space invasion (LVSI) were more likely to have significantly worse survival. Neither neo-adjuvant chemotherapy
(NACT) nor radiotherapy (RT) was associated with improved overall survival. In the stratified analysis of stage I-IIA patients,
those with advanced FIGO stage (P =0.018), LNM (P = 0.008) and LVSI (P = 0.024) were associated with significantly worse
survival. Patients without LNM who did not receive RT had significantly better survival rates than those who received RT
(HR=3.363, 95%Cl = 1.245-10.619; P = 0.018). Moreover, for stage I-llA patients with tumor size >4 cm, NACT was
not associated with a significantly better survival rate compared with no NACT (P = 0.600). None of the clinicopathologic
features or treatment modalities was an independent prognostic factor in the multivariate analysis.

Conclusions: In conclusion, advanced FIGO stage, tumor size >4 cm, LNM and LVSI were associated with poor survival.

optimal treatment for patients with tumor size >4 cm.

For stage I-IIA patients, RT should be carefully used in patients who are negative for LNM, and NACT may not be the
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Background

Neuroendocrine cervical carcinoma (NECC) is a rare
but aggressive form of cervical cancer, as it accounts for
less than 3% of all cervical cancer cases [1].

NECC consists of four histologic subtypes (small cell
neuroendocrine carcinoma, large cell neuroendocrine
carcinoma, typical carcinoid tumor, and atypical carcin-
oid tumor) [2]. The most common type of NECC is
small cell carcinoma of the cervix (SCCC), which seems
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to be highly aggressive and to have a worse prognosis
compared with squamous cell carcinoma and adenocar-
cinoma of the uterine cervix [3, 4]. Although NECC can
also be mixed with other histologic types, such as squa-
mous cell and adenocarcinoma, and the presence of the
NECC component defines the clinical behaviour, the
tumor should be treated according to the therapeutic
regimen of NECC [2].

As we know, primary surgery and primary radiation
therapy result in similar survival rates for early-stage
cervical cancer of common histological types [5]. How-
ever, for NECC tumors that are <4 cm in size, the Society
of Gynaecologic Oncology (SGO) and the Gynaecologic
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Cancer InterGroup (GCIG) both recommend that radical
hysterectomy with lymph adenectomy followed by the
administration of adjuvant etoposide/platinum-based
therapies should be the preferred choice of treatment [2,
3]. For NECC tumors that are >4 c¢m in size, neo-adjuvant
chemotherapy (NACT) is recommended, followed by
comprehensive treatment including surgery, once the
tumor has been limited. These recommendations are
based on limited data and are instructive for the basic
treatment of NECC, but the complex treatment of NECC
is not uniform in many places.

The aim of the present study is to evaluate the
prognostic factors of overall survival and to examine
the effects of treatment on the overall survival of pa-
tients with NECC.

Methods

Study populations

This study included a total of 93 patients who were di-
agnosed with NECC and who were treated at Zhejiang
Cancer Hospital from January 2006 to December 2014.
Overall survival (defined as the duration from primary
treatment to death or the last follow-up) was the main
study endpoint. Within the maximum 100-month
follow-up period, four patients were excluded from our
study due to a lack of sufficient follow-up information.

Collection of outcome data

Information regarding the patient characteristics, treat-
ment methods and results, site of recurrence, overall
survival, and final outcome was collected in the study.
Clinicopathologic data including age, FIGO stage, tumor
size, histologic type, lymph node metastasis (LNM),
lymph—vascular space invasion (LVSI), depth of stromal
invasion (DOI), and distant metastasis status were ob-
tained by reviewing their medical records. Two of the
authors independently extracted the data. Disagreements
were solved by consensus. All follow-up data were col-
lected through inpatient and outpatient records and by
telephone follow-up.

Statistical analysis

The survival rates were calculated and estimated by the
Kaplan—Meier method and were compared using the
log-rank test. Univariate and multivariate Cox regression
analyses were used to analyse the prognostic factors for
overall survival. All P values in this study were 2-sided.
P <0.05 was considered statistically significant. All data
were analysed using SPSS statistical software package.

Results

Patient characteristics and treatment

In all, data for 93 patients were retrieved, but four
patients lacked survival data. The characteristics and
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clinicopathological features of the 89 eligible patients diag-
nosed with NECC are summarized in Table 1. The median
age at diagnosis was 40.5 years (range 16-70 years), and
the median overall survival of all the patients was 57
months. Among the patients treated by radical hysterec-
tomy, LNM and LVSI were found in 23 cases (31.5%) and
27cases (37%), respectively. The obturator nodes were
positive in 20 out of 23 patients. Nine patients had LNM
to the iliac vessels. The distribution of the FIGO clinical
stage among these patients was as follows: FIGO IA, 2
(2.2%); FIGO 1B1, 34 (38.2%); IB2, 17 (19.1%); IIA1, 9
(10.1%); I1A2, 14 (15.7%); 1IB, 5 (5.6%); 111, 0; IVB, 8 (8.9%).
The treatment regimen for patients that were initially
treated with primary surgical treatment included cancer-di-
rected surgery (CDS) alone, CDS with adjuvant treatment
(chemotherapy with or without radiotherapy) and surgery
preceded by NACT with subsequent adjuvant treatment.
Primary radiation therapy was concurrent chemoradiation.
Fourteen patients received primary chemotherapy alone.
The numbers of patients that underwent surgery as
their primary treatment were as follows: FIGO IA, 1;
FIGO IB1, 31; IB2, 16; IIA1, 7; 11A2, 13; 1IB, 4; III, O
(13%); IV, 2; NACT was administered to 10 patients
with stage IB1, 8 with stage IB2, 6 with stage II1A1, 9
with stage IIA2, 3 with stage IIB, and 2 with stage IVB

Table 1 Stage |-V patients’ characteristics and clinical features

Parameters Group (no)  MST (mo) HR P
FIGO -IIA (76) 60

I1B-IV(13) 30 2629(1.201-5.727) 0016
Size <4cm (47) 65

>4.cm (42) 49 2.027(1.087-3.780)  0.026
LNM No (50) 68

Yes(23) 44 2.573(1.269-5.216)  0.009
LVsI No (46) 69

Yes(27) 46 2443 (1.197-4.986)  0.014
DOI <2/3 (57) 67

>2/3(16) 51 2.165(0.931-5.035)  0.073
NACT No (35) 60

Yes(38) 59 1.166(0.567-2.401) 0676
Radiotherapy ~ No (66) 61

Yes(23) 37 1.345 (0.676-2.678)  0.398
Syn No (8) 36

Yes(39) 58 1671 (0.383-7.280) 0494
CD56 No (12) 77

Yes(30) 52 1.844 (0.606-5612)  0.281
CgA No (15) 76

Yes(31) 50 1.933 (0635-5.882)  0.246
NSE No (6) 44

Yes (10) 55 0.837 (0.197-3.549)  0.809
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disease. All 73 patients who underwent surgery also re-
ceived postoperative adjuvant chemotherapy (PACT) or
chemoradiotherapy. The most frequently used chemo-
therapy regimen was EP (etoposide and cisplatin),
which consisted of 2-3 cycles for NACT, 3-4 cycles for
PACT, or 6 cycles for chemotherapy alone.

Effects of the clinicopathological features and treatment
modalities on NECC survival

In the univariate analysis, compared with the early-stage
patients (<IIA), the median survival time (MST) of
advanced-stage patients (>IIB) with NECC decreased
accordingly (P =0.016). As for tumor size, there was a
significant difference in overall survival time between
tumor size >4 cm and <4 cm (P =0.026, Fig. 1). Patients
with LNM (P =0.009) and LVSI (P =0.014) were associ-
ated with a significantly worse survival. However, as for
the treatment modalities, neither NACT (HR =1.166,
95%CI =0.567-2.401) nor RT (HR=1.345 95%CI=
0.676-2.678) showed significant difference in the sur-
vival of patients with NECC. By immunohistochemistry,
three neuroendocrine markers (synaptophysin, chromo-
granin, and CD56) showed a similar frequency of
staining. Syn, CD56, CgA and NSE were not identified
as prognostic factors for the survival of patients with
NECC.
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Stratified analyses among stage I-IIA NECC
To further evaluate the associations, data for a total of
76 stage I[-IIA patients were retrieved. 68 patients
underwent surgery as their primary treatment. The me-
dian overall survival of the patients was 60 months, and
the estimated 3-year and 5-year overall survival rates
were 65.4 and 47.7% respectively. As shown in Table 2,
in the univariate analysis, the median survival time of
patients with LNM was 45 months compared to 70
months for patients without LNM (HR = 2.723, 95%CI =
1.294-5.729; P =0.008) (Fig. 2). Patients with LVSI ex-
hibited a decreased median survival time (46 months)
compared with patients without LVSI (69 months) (HR
=2.367, 95%CI = 1.121-4.999; P = 0.024) (Fig. 3). No as-
sociation was found in the analyses of treatment modal-
ities including NACT (P =0.785) and RT (P =0.129)
with the survival of stage I-IIA patients with NECC.
The effect of RT on overall survival of stage I-IIA pa-
tients was investigated by stratified analysis of their clini-
copathological features (Table 3). Among patients without
LNM, those who did not receive RT had significantly bet-
ter survival rate than those who received RT (HR = 3.363,
95%CI = 1.245-10.619; P =0.018). In addition, among
patients with DOI > 2/3, there seemed to be a poor sur-
vival for patients who received RT (HR =2.338, 95%CI =
0.906-6.035; P =0.079), although not statistically signifi-
cant. Interestingly, the univariate analysis showed that
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Table 2 Stage IHIA patients’ characteristics and clinical features

Parameters Group (no.)  MST (mo) HR P
FIGO I (53) 69

I1(23) 49 2.291 (1.155-4.544)  0.018
Size <4 cm (44) 67

>4cm (32) 52 1.981 (0.997-3.937)  0.051
LNM No (46) 70

Yes(22) 45 2723 (1.294-5.729)  0.008
LS No (44) 69

Yes (24) 46 2367 (1.121-4.999)  0.024
DOI <2/3 (53) 66

>2/3 (15) 32 2.102 (0.856-5.163)  0.105
NACT No (34) 63

Yes (34) 61 1.111(0.520-2.373)  0.785
Radiotherapy ~ No (49) 61

Yes (19) 37 1.864 (0.835-4.163)  0.129

patients with a tumor size > 4 cm who received NACT did
not have a favourable survival than who did not receive
NACT (P =0.600). According to the multivariate analysis,
none of the clinicopathologic features or treatment mo-
dalities was demonstrated to be a significant independent
prognostic factor.
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Discussion

Currently, due to the low incidence of NECC, most
studies on NECC are comprised of limited series and
case reports, which often do not include large sample
sizes and prospective international studies. Therefore, it
is difficult to establish appropriate guidelines for patients
with NECC, only a small proportion of patients benefit
from the current treatment options [6]. In our study, we
performed a retrospective cohort study that consisted of
89 Chinese patients with NECC to investigate the poten-
tial prognostic factors and the optimal local treatment
modalities for NECC.

The majority of stage I-IV patients (82.02%) in this
study were treated with surgery as the primary treat-
ment. The univariate analyses showed that features such
as advanced FIGO stage, tumor size >4 cm, LNM and
LVSI exhibited a poorer survival, which suggests that
they are high-risk factors for the recurrence and metas-
tasis of NECC. However, the multivariate analyses
showed that FIGO stage, tumor size, LNM and LVSI
were not independent prognostic factors. The positive
rate of LNM and LVSI in our study was 31.5 and 37%,
respectively. However, a previous study of 188 patients
showed that the positive rate of LNM and LVSI was 49.5
and 69.4%, respectively [1].

The 5-year OS rate of our patients with stage I-IIA
NECC was 47.7%, which is consistent with the 5-year
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Fig. 3 Kaplan-Meiercurves of overall survival for stage I-IIA patients with NECC by LVSI
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OS rates of 46.4, 46.6 and 45% for patients with stage
I-II SCCC reported in previous studies [7-9]. In our
study, radiation was given to 19 (27.9%) stage I-IIA pa-
tients. NACT was given to 34 out of the 68 stage I-IIA
patients who underwent primary surgery. We have
shown that neither RT (P =0.129) nor NACT (P =
0.785) was prognostic factors for the survival of stage I-
ITA patients with NECC. It has been demonstrated that
those who received RT vs no RT had a 5-year survival of
6.4% vs 26.9%, respectively (P = 0.015), which suggests
that RT resulted in no benefits on survival [1]. Another

study showed that adjuvant chemoradiation did not im-
prove survival compared with adjuvant chemotherapy
alone [10]. The prognostic effects of RT and NACT ac-
cording to pathological features were also examined
among patients with stage I-IIA NECC. In contrary to
our expectation, the patients without LNM who under-
went surgery and who received postoperative RT did not
have a significantly better survival rate than patients
who did not receive RT. In agreement with our findings,
a study by Huang et al. [11] found that patients who re-
ceived RT tended to have a poorer survival rate than

Table 3 Stratified analysis of treatment modalities associated with stage I-IA patients’ survival

Parametres RT (=) RT (+) HR P
No. MST(mo) No. MST(mo)
LNM (=) 34 80 12 39 3.363(1.245-10.619) 0018
LNM (+) 15 43 7 47 0.581(0.157-2.157) 0571
DOI (=2/3) 9 25 6 35 0.486(0.087-2.706) 0410
DOI (> 2/3) 40 71 13 43 2.338(0.906-6.035) 0.079
<4cm 28 76 10 39 0.371(0.115-1.195) 0.097
>4cm 21 59 9 44 1.363(0.464-4.139) 0.560
LVSI(=) 34 75 10 46 1.727(0.524-5.699) 0.369
LVSI(+) 15 51 9 36 1.385 (0.464-4.139) 0.560
NACT(-) NACT(+)
>4cm 12 46 18 60 0.753(0.261-2.174) 0.600
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those who did not receive RT. Another study also reported
that patients who received primary cancer-directed surgery
(CDS) had a better survival rate compared with patients
who received combined CDS and RT treatment or RT
alone [8]. In addition, patients with LVSI, a tumor size > 4
cm or a DOI > 2/3, who received RT did not show any dif-
ference in overall survival, compared with those who did
not receive RT. It indicated that RT might have little effect
on disease control. The mechanism of poor survival of pa-
tients with no LNM who received postoperative RT re-
mains to be elucidated. Perhaps the main reason is that
those patients may have high-risk factors for metastasis and
recurrence such as parametrial invasion and positive resec-
tion margins. Previous studies recommended NACT as the
treatment of choice in patients with NECC with a tumor
size >4 c¢m [10, 12]. In contrast, Lee et al. [8] reported that
patients who received NACT showed a poorer prognosis
than those who did not receive NACT. Also, we found that
patients who received NACT did not have a significantly
lower risk of death compared with those who did not re-
ceive NACT. Based on these results, we suspect that
NACT does not contribute to the reduced risk of metasta-
sis and recurrence of NECC, although NACT might be
useful for enhancing the resectability of bulky tumors.
Moreover, patients who receive NACT usually have larger
tumors, which indicate that the size of the tumor may affect
patient survival. In addition, the development and progno-
sis of cancer is a complex and multifactor process. Genetic
variants, in particular single nucleotide polymorphisms
(SNPs), are associated with cancer survival. Next, we will
assess the possible prognostic ability of genetic variants on
NECC survival in future studies.

This study has some limitations that should be consid-
ered. First, due to the relatively small sample size of our
study, other studies with larger sample size are needed
to confirm our findings. Second, our study is based on a
Chinese population; thus, the impact of each treatment
modality on the survival outcome in different popula-
tions with NECC needs to be tested further. Third,
chemotherapy is likely to enhance the survival of pa-
tients with stage IIB-IV NECC. However, we did not in-
vestigate the effects of chemotherapy because we did not
have sufficient patient clinical information.

Conclusion

In conclusion, advanced FIGO stage, tumor size >4 cm,
LNM and LVSI were associated with a significantly
worse survival for patients with NECC according to the
univariate analysis, but they were not independent prog-
nostic factors in the multivariate analysis. Neither RT
nor NACT showed a favourable effect among these
patients. Furthermore, for stage I-IIA NECC, RT should
be carefully used in patients without LNM. NACT may
not be the optimal treatment for tumor size >4 cm.
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