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Abstract
Objectives: To analyze the differences in clinical features and prognosis of HPV-negative and HPV-
positive endocervical adenocarcinoma (ECA).

Methods: The database of Qilu Hospital was searched for women with HPV testing who underwent
primary surgery for ECA between January 2014 and December 2020. The clinical features of the two
groups were compared, and the prognosis was evaluated by Kaplan–Meier survival curves. Moreover,
immunohistochemical characteristics were reviewed in combination with literatures.

Results: Among the 198 enrolled cases of ECA, 62 cases (31.31%) were HPV-negative ECA. Compared
with HPV-positive ECA, HPV-negative ECA was more signi�cantly associated with age, clinical symptoms,
cervical cytology, CA125, FIGO stage, histologic subtypes, tumor diameter (<3 cm), deep stromal invasion
(DSI), lymphovascular space invasion (LVSI), ovarian metastasis and intermediate-risk factors (all
p<0.05). However, no signi�cant differences were observed in the pregnancy and parturition times, CA19-
9 level, CEA level or lymph node metastasis between the two groups (all p≥05). The OS of patients with
HPV-negative ECA was poorer than that of those with HPV-positive ECA (p=0.00). Multivariable analysis
showed that HPV-negative status, lymph node metastasis and DSI were signi�cantly associated with the
OS of ECA.

Conclusions: HPV-negative ECA is characterized by older age, larger tumor, higher stage, susceptibility to
LVSI, insensitivity to radiotherapy and chemotherapy and poor prognosis. Furthermore, lymph node
metastasis and DSI can be used as predictors of prognosis in ECA. The diagnosis of HPV-negative ECA
requires consideration of cervical cytology, colposcopy screening and clinical symptoms. And, biopsy
plus immunohistochemistry can improve accuracy of diagnosis.

1. Introduction
Cervical cancer (CC) is the second most common female cancer in the world[1], with nearly 600,000 cases
and more than 300,000 deaths every year[2]. In the United States, an estimated 14,100 patients will be
diagnosed, and an estimated 4,280 females will die from CC in 2022[3]. However, there are more new
cases of CCs (111,820 patients) and estimated deaths (61,579 patients) in China[4]. Continuous infection
with high-risk HPV is the main cause of cervical intraepithelial neoplasia (CIN) and CC[5]. Because HPV
testing is very sensitive in cervical screening, the incidence of cervical squamous cell carcinoma (SCC)
has decreased signi�cantly in developed countries. However, there are a small number of missed cases
with a relatively high proportion classi�ed pathologically as ECA[6].

A large study of ECA showed that its incidence is increasing, accounting for 10 to 25% of all cases of
CC[7], and the HPV negativity rate is approximately 15–38% [7, 8]. Although ECA is still dominated by HPV-
positive patients, HPV-negative patients cannot be ignored due to their poor prognosis[9]. Its pathogenesis
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is unclear, but some studies have found that it may be caused by mutations in tumor-associated genes,
such as TP53, PIK3CA, and CDKN2A[10].

Some researchers also reported that KRAS/NRAS mutations (mesonephric carcinoma)[11], the PI3K-AKT
pathway (clear-cell carcinoma) [12], somatic and germline mutations of STK11 and TP53(gastric-type
mucinous adenocarcinoma)[13] may be involved in the development of HPV-negative ECA. Insights into
the etiology, diagnosis, therapy and prognosis of HPV-negative ECA have attracted much attention in the
�eld of gynecological oncology.

In our study, the analyses of the clinical characteristics and survival prognosis of HPV-negative ECA
provides a reference for the early diagnosis and treatment of ECA, with the aim of improving clinical
outcomes.

2. Methods

2.1 Patient information
Patients with ECA were treated with HPV testing between January 2014 and December 2020 at the
Obstetrics and Gynecology Qilu Hospital of Shandong University. The inclusion criteria were patients
whose primary treatment was surgery. The exclusion criteria of patients were as follows: pregnancy or the
presence of severe heart, liver and kidney dysfunction and other malignancies. All patients were
con�rmed by histopathological examination. Clinical staging according to the International Federation of
Gynecology and Obstetrics (FIGO) 2018 criteria was applied for all patients[14].

Relevant information was collected by searching the case database of Qilu Hospital, including patient
age, pregnancy, parity, HPV testing, cervical cytology, clinical symptoms, abnormal serum tumor markers,
FIGO stage, pathological features (e.g., histologic subtypes, tumor diameter (< 3 cm), DSI, LVSI, lymph
node metastasis and ovarian metastasis), treatment and prognosis. The initial follow-up date was the
date of diagnosis of the patient. For those with a follow-up time of more than or equal to 5 years, the
follow-up time was 60 months. For those with a follow-up time of less than 5 years, the �nal follow-up
date was December 2021, and the patient's survival time was calculated in months. The contents of
follow-up included whether the patients received adjuvant therapy after surgery, whether there was tumor
recurrence, current survival status, time of death and cause of death.

2.2 Statistical methods
Statistical Product and Service Solutions (SPSS) 25.0 statistical software was used to analyze the data.
A t test was adopted for the measurement of data. Enumeration data were evaluated using the chi-square
test and Fisher’s exact test. The cumulative survival probabilities for each group of patients were
estimated, a survival curve was plotted by Kaplan–Meier survival analysis, and groups were compared by
the Log–Rank test. A p-value of < 0.05 was considered statistically signi�cant.
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3. Results
Among 198 cases of ECA, HPV-negative ECA accounted for 62 cases (31.31%), and HPV-positive ECA
accounted for 136 cases (68.69%). The average age of the HPV-negative group was 48.06 ± 9.73 years,
which was signi�cantly higher than that of the HPV-positive group (43.26 ± 9.23 years). The difference
was statistically signi�cant (p = 0.001; Table 1). However, there were no signi�cant differences in the
pregnancy and parturition times between the two groups (p = 0.671 and p = 0.311, respectively; Table 1).

Forty out of 62 patients with HPV-negative ECA (64.5%) and 93 out of 136 patients with HPV-positive ECA
(68.4%) complained of abnormal genital bleeding or contact bleeding, although the difference was
statistically insigni�cant (p = 0.591; Table 1). However, watery discharge was more frequent in the HPV-
negative group (22.6%) than in the HPV-positive group (11.8%) (p = 0.049; Table 1). Those with abnormal
vaginal secretions and no complaints were in the minority and were statistically insigni�cant (p = 1.00
and p = 0.36, respectively; Table 1).

Cervical cytology revealed that 26 out of 54 patients with HPV-negative ECA (48.1%) were diagnosed as
having abnormalities. In the HPV-positive group, 84 out of 113 cases (74.3%) showed abnormal �ndings
by cervical cytology. In other words, the sensitivity of cervical cytology in the HPV-negative group was
48.1% and that in the HPV-positive group was 74.3%; the difference was statistically signi�cant (p = 
0.001; Table 1). The results indicated that cervical cytology is less sensitive for HPV-negative ECA.

There was a statistically signi�cant difference in the status of CA125 expression between HPV-negative
cases and HPV-positive cases (p = 0.015). However, there were no statistically signi�cant difference in the
status of CA19-9 and CEA expression between the two groups (p = 0.84 and p = 1.00, respectively;
Table 1). Of course, due to the small sample size of tumor markers, there may be some errors in the
analysis of the results.

Compared with the HPV-positive group, the HPV-negative group had signi�cant differences in FIGO stage,
histologic subtypes, tumor diameter (< 3 cm), DSI, LVSI, ovarian metastasis and intermediate risk factors
(all p < 0.05), but there were no signi�cant differences in lymph node metastasis between the two groups
(p = 0.077; Table 1). Lymph node metastasis was signi�cantly more frequent in the HPV-negative group
than in the HPV-positive group (24.2% vs. 14%; Table 1). Due to the small sample size, the difference was
statistically insigni�cant.

Figure 1 shows the proportion of histologic subtypes of HPV-negative ECA in our study. Sixty-two patients
had the following histologic types: usual-type endocervical adenocarcinoma (UEA) in 32 cases, gastric-
type mucinous adenocarcinoma (GAS) in 4 cases, minimal deviation adenocarcinoma (MDA) in 5 cases,
endometrioid adenocarcinoma in 3 cases, clear-cell carcinoma in 4 cases, serous carcinoma in 2 cases,
mesonephric carcinoma in 1 case, intestinal-type adenocarcinoma in 1 case, mucinous adenocarcinoma-
not otherwise speci�ed (NOS) in 8 cases, and mixed neuroendocrine adenocarcinoma in 2 cases. These
statistical results are not completely consistent with the classi�cation and proportion of non-HPV-
associated adenocarcinoma (NHPVA), and there may be HPV false negatives.
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According to the analysis of FIGO stage, intermediate-risk and high-risk factors, 52 patients (83.87%)
needed postoperative adjuvant therapy in the HPV-negative group. However, 50 patients (96.15%)
received postoperative adjuvant therapy (2 patients [3.85%] did not). In the HPV-positive group, 77
patients (56.62%) needed postoperative adjuvant therapy, and only 65 patients (84.42%) received
postoperative adjuvant therapy (12 patients [15.58%] did not). However, recurrence occurred in 16 out of
62 patients (25.81%) in the HPV-negative group and 4 out of 136 patients (2.94%) in the HPV-positive
group. Recurrence was clearly more common among patients with HPV-negative group (p < 0.05). The
mean OS of the HPV-negative group was 49.97 months and that of the HPV-positive group was 58.53
months. The difference in prognosis between the two groups was statistically signi�cant (p < 0.05;
Table 1). OS was poorer in patients with HPV-negative ECA than in patients with HPV-positive ECA. The
results of the Kaplan–Meier analysis are shown in Fig. 2.

Tables 2 and 3 show the results from the univariate and multivariate Cox regression models, respectively.
Variables signi�cantly associated in the univariate analysis with OS included, HPV testing (negative vs.
positive; HR 7.874, 95% CI 2.609–23.764; p = 0.000), FIGO stage (IIB-IV vs. IA-IIA; HR 11.02, 95% CI 4.306–
28.203; p = 0.000), histologic subtype (special vs. usual; HR 2.802, 95% CI 1.137–6.909; p = 0.025 ), DSI
(≥ 2/3 vs. <2/3; HR 8.943, 95% CI 2.967–26.96; p = 0.000), LVSI (present vs. absent; HR 5.752, 95% CI
2.277–14.529; p = 0.000), lymph node metastasis (present vs. absent; HR 8.681, 95% CI 3.467–21.726; p 
= 0.000), and ovarian metastasis (present vs. absent; HR 10.746, 95% CI 3.111–37.113; p = 0.000). In
contrast, age and tumor diameter (< 3 cm) had no effect on OS. The multivariable analysis also
con�rmed that HPV testing (negative vs. positive; HR 4.646, 95% CI 1.14-18.936; p = 0.032), DSI (≥ 2/3 vs.
<2/3; HR 4.47, 95% CI 1.271–15.726; p = 0.02) and lymph node metastasis (present vs. absent; HR 5.694,
95% CI 1.492–21.724; p = 0.011) had a signi�cant impact on OS.

Additionally, multivariable logistic regressions were performed for the incidence rate of lymph node
metastasis. Variables signi�cantly associated with lymph node metastasis included LVSI (present vs.
absent; HR 49.517, 95% CI 12.56-195.208; p = 0.000), DSI (≥ 2/3 vs. <2/3; HR 5.883, 95% CI 1.459–
23.715; p = 0.013) and ovarian metastasis (present vs. absent; HR 124.002, 95% CI 4.474-3438.212; p = 
0.004), as shown in Table 4.

4. Discussion
ECA is a histological type of CC. Its incidence is second to SCC, but it has been on the rise in recent
years[7]. Also, its prognosis is worse than that of SCC. ECA was classi�ed as HPV-associated
adenocarcinoma (HPVA) and NHPVA by the International Endocervical Adenocarcinoma Criteria and
Classi�cation (IECC), and only 10 to 15% of cases of ECA are not associated with HPV[15]. However, in our
study, the incidence of HPV-negative ECA was 31.31%, which was similar to previous reports [7, 8]. The true
incidence of HPV-negative ECA might be overestimated in studies involving HPV testing[16].

4.1 HPV-negative reasons
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The etiology of HPV-negative ECA remains unclear. There are several reasons for a negative HPV test.
First, CINs are caused by pathogens other than HPV, such as herpes simplex virus II, Epstein–Barr virus,
and Mycoplasma, or by changes in the body's internal environment, such as smoking, sex hormone
imbalance and immune function de�ciency[17]. Second, HPV has been cleared by immune mechanisms,
but cellular atypia has developed. Third, histological types of ECA are special and rare[18]. NHPVA in
IECC[15] includes GAS, MDA, endometrioid adenocarcinoma, clear-cell carcinoma, mesonephric carcinoma
and serous carcinoma. In our study, among 62 cases in the HPV-negative group, in addition to the
NHPVAs, there were also few HPVAs, which may have been false negatives due to clinical sampling[19],
limitations of detection techniques and low viral load[20]. For cases of ECA with false-negative HPV
results, retesting should be considered using other HPV testing methods after analyzing the reasons.

4.2 Clinical features and prognosis
Lei et al.[9] compared 552 cases of HPV-negative CC with 2293 cases of HPV-positive CC and found that
HPV-positive CC was more likely to be detected by screening and diagnosed at a younger age and earlier
FIGO stage. In our study, HPV-negative cases generally occurred in older patients and at a more advanced
stage than HPV-positive cases. Similar results have been reported by Karamurzin et al.[21].

Our results indicated that 48.1% of HPV-negative cases were diagnosed as abnormal based on cervical
cytology, which is lower than the HPV-positive group (76.11%). However, it still suggests that HPV
combined with cervical cytology detection is effective for the screening and diagnosis of HPV-negative
ECA. Moreover, there were 16 cases (61.54%) of cervical cytology with abnormal squamous epithelium in
the HPV-negative group. This indicates that, when cytology suggests squamous epithelial lesions,
cytological diagnosticians and clinicians should further evaluate the endocervical gland epithelium and
should not miss the diagnosis of ECA.

In our study, signi�cantly more HPV-negative cases showed abnormal genital bleeding or watery
discharge than HPV-positive cases. It is worth noting that the clinical symptoms of HPV-negative ECA are
not speci�c, and 17.74% of HPV-negative cases were asymptomatic. Therefore, screening for CC is of
great signi�cance. The serum levels of CA125, CA19-9 and CEA have been reported to be effective
biomarkers for detecting ECA. Our �ndings suggested that serum CA125 is a more useful marker in HPV-
negative cases. In addition, the multivariable analysis showed that HPV-negative status, lymph node
metastasis and DSI were signi�cantly associated with the OS of patients with ECA and can serve as
strong prognostic predictors.

In our study, the proportion of associated intermediate- and high-risk factors (83.87%) and the recurrence
rate (25.81%) of the HPV-negative group were much higher than those of the HPV-positive group (56.62%
and 2.94%). As Sartop et al.[22] con�rmed that HPV-negative CCs are insensitive to radiotherapy and
chemotherapy and have poor prognosis. Our study also found that the OS of patients with HPV-negative
ECA was worse than that of patients with HPV-positive ECA (p < 0.01). Similar results have been reported
by Soslow et al.[23]. In addition, Sartop et al.[22] showed that HPV-negative CC is prone to early lymph
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node metastasis. Although, lymph node metastasis was signi�cantly more frequent in the HPV-negative
group than in the HPV-positive group, there was no statistically signi�cant difference between the two
groups. This is slightly different from previous research results and may be related to the relatively small
number of cases in our study. However, we found that patients with HPV-negative ECA were more prone
to LVSI, which concurred with a previous study[24]. Multivariable logistic regression also veri�ed that
lymph node metastasis was signi�cantly associated with LVSI, DSI and ovarian metastasis.

4.3 Immunohistochemistry
The diagnosis of ECA is primarily based on morphology and immunohistochemistry, particularly in cases
of NHPVA. For ECA without typical clinical symptoms and unclear screening results, colposcopy
screening is necessary, and biopsy and immunohistochemistry are of great signi�cance for the diagnosis
of ECA. Although we did not perform immunohistochemical analysis in our study, we could summarize
the immunohistochemical characteristics of special subtypes of NHPVA through literatures review.

GAS is the most common NHPVA and is HPV-negative in all cases [15]. GAS typically shows
immunopositivity for HIK1083, MUC6, carbonic anhydrase type IX and p53, and it is negative for p16, ER
and PR[25].

MDA is a well-differentiated subtype of GAS. MDA frequently expresses HIK 1083, MUC6, CEA and CA19-9
and does not express ER, PR, p16 or MUC2, which is characteristic of GAS immunohistochemistry[26].
Some studies have shown that MDA was demonstrated by SMA, PCNA, AB/PAS, vimentin, Ki-67 and p53
staining, and is negative for CA125[27], which contributes to the diagnosis of MDA.

Clear-cell carcinomas are positive for hepatocyte nuclear factor-1b, napsin-A and p16[28]. However, it is
negative for CEA, ER, and PR, and most cases show wild-type p53 expression[29].

Serous carcinoma has a unique immunophenotype with signi�cantly higher p53 and CEA positivity than
other common histological subtypes[28]. ER and vimentin are negative, which is helpful in differentiating it
from endometrial adenocarcinoma[30]. In addition, Togami et al.[31] found that both WT1 and HER2
expression were negative in patients with serous carcinoma, and the majority of patients were strongly
positive for CA125 expression.

Mesonephric carcinoma widely expresses cytokeratin, vimentin, CD10 and calretinin. EMA and ER are
often negative. Moreover, Kenny et al.[32] showed that PAX8, HMGA2 and CA125 were positively stained
and WT1 was negatively stained, which was helpful for the diagnosis of mesonephric carcinoma.

Endometrioid adenocarcinoma may show ER and PR positivity and patchy p16 staining[33]. Some studies
have shown that HPV-negative tumors have relatively high frequencies of KRAS, ARID1A, and PTEN
mutations[34].
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Different immunohisotochemical statuses may help in the accurate diagnosis of ECA and differentiate
NHPVA from ECA. This may lead to a breakthrough in the treatment and prognosis of NHPVA. The
pro�les of the genomic signatures of NHPVA are still limited, and de�nitive treatment guidelines for such
cancers remain to be established.

5. Conclusions
In summary, patients with HPV-negative ECA may have false negatives on clinical HPV tests. It is
necessary to standardize clinical operation, improve the accuracy of instrument detection and even retest
by using other HPV testing methods. The diagnosis of HPV-negative ECA requires combined cervical
cytology and colposcopy screening and consideration of clinical symptoms. At the same time, biopsy
plus immunohistochemistry reduces the missed diagnosis rate.

Based on case analysis and literature review, cases of HPV-negative ECA are characterized by older age,
larger tumor, higher stage, presence of LVSI, insensitivity to radiotherapy and chemotherapy and poor
prognosis. Furthermore, we need to explore the molecular mechanism and add genomic studies of
NHPVA based on the analysis of clinical and pathological features, which presents the possibility of
developing targeted therapies and achieving better oncologic outcomes for patients with HPV-negative
ECA.
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Factor

  
 

HPV-negative

n=62

HPV-positive n=136 t/c2 p-value

Age 48.06±9.73 43.26±9.23 3.341 0.001

Pregnancy times 3.27±1.7 3.17±1.57 0.425 0.671

Parturition time 1.74±1.07 1.59±0.765 1.018 0.311

Chief complaints        

Abnormal genital bleeding,

Contact bleeding

40 64.5% 93 68.4% 2.89 0.591

Watery discharge 14 22.6% 16 11.8% 3.875 0.049

Abnormal vaginal secretion 3 4.8% 7(5.1%) 0.000 1.000

No complaints 11 17.7% 32 23.5% 0.839 0.36

Cytology a n=54 n=113    

≥ASC-US 26 48.1% 84 74.3% 11.146 0.001

ASC-US 28 51.9% 29 25.7%    

Tumor marker a        

CA125  n=50 n=80    

³35(U/ml) 14 28% 9 11.3% 5.928 0.015

<35(U/ml) 36 72% 71 88.7%    

CA199  n=35 n=70    

³39(U/ml) 8 22.9% 6 8.6% 2.977 0.84

<39(U/ml) 27 77.1% 64 91.4%    

CEA n=37 n=71    

³5(ng/ml) 4 10.8% 8 11.3% 0.000 1.000

<5(ng/ml) 33 89.2% 63 88.7%    

Pathology        

Special-type 30 48.4% 32 23.5% 12.235 0.000

usual-type 32 51.62% 104 76.5% 57.623 0.000

FIGO stage        
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IA-IIA 46 74.2% 117 86% 4.732 0.043

IIB-IV 16 25.8% 19 14%  
 

 
 

Tumor diameter        

<3cm 28 45.2% 100 73.5% 14.995 0.000

³3cm 34 54.8% 36 26.5%  
 

 
 

DSI        

<2/3 29 (46.8%) 109 (80.1%) 22.457 0.000

³2/3 33 53.2% 27 19.9%  
 

 
 

LVSI        

Present 24 38.7% 27 19.9% 7.918 0.005

Absent 38 61.3% 109 80.1%    

Lymph node metastasis        

Present 15 24.2% 19 14% 3.129 0.077

Absent 47 75.8% 117 86%    

Ovary metastasis        

Present 5 8.06% 0 -- 0.003

Absent 58 93.5% 136 100%    

Intermediate risk factors(≥2) 36(58.06%) 65(47.80%) 10.242 0.001

Outcome        

Recurrence 16 25.8% 4(2.90%) 24.519 0.000

Mean OS (months) 49.968 58.529 18.845 0.000

FIGO:  International Federation of Gynecology and Obstetrics; CA 125: Cancer antigen 125;

CA19-9: Carbohydrate antigen 19-9; CEA: Serum carcinoembryonic antigen; DSI: deep stromal invasion;
LVSI: Lymphovascular space involvement; OS: Overall survival “---”: No relevant data (Fisher)

≥ASC-US: Atypical squamous cells of undetermined signi�cance (ASC-US), Low grade squamous
intraepithelial lesion (LSIL), High grade squamous intraepithelial lesion (HSIL), Atypical squamous cells-
cannot exclude HSIL(ASC-H), Atypical glandular cells (AGC), Adenocarcinoma in situ (AIS),
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Adenocarcinoma. <ASC-US: Negative for intraepithelial lesion or malignancy (NILM), Chronic
in�ammation of the cervix.

Intermediate risk factors: tumor diameter ≥3 cm, DSI of the outer third of the cervix, LVSI, and
adenocarcinoma or adenosquamous carcinoma histology.   a including missing data.

Table 2. The effect on overall survival (OS) by univariate analysis 

Factor p-value HR 95%CI

age 0.18 1.059 1.01-1.11

HPV-negative 0 7.874 2.609-23.764

FIGO stage 0 11.02 4.306-28.203

Histologic subtypes 0.025 2.802 1.137-6.909

Tumor diameter 0.072 2.312 0.929-5.758

DSI 0 8.943 2.967-26.96

LVSI 0 5.752 2.277-14.529

Lymph node metastasis 0 8.681 3.467-21.726

Ovary metastasis 0 10.746 3.111-37.113

HR: Hazard Ratio; CI: con�dence interval

Table 3. The effect on overall survival (OS) by multivariate analysis.

Factor p-value HR 95%CI

Age 0.28 1.027 0.979-1.077

HPV-negative 0.032 4.646 1.14-18.936

Histologic subtypes 0.46 1.45 0.542-3.88

Tumor diameter 0.114 0.406 0.132-1.242

DSI 0.02 4.47 1.271-15.726

LVSI 0.663 1.366 0.335-5.566

Lymph node metastasis 0.011 5.694 1.492-21.724

Ovary metastasis 0.072 3.978 0.883-17.92

Table 4. Multivariable logistic regressions for lymph node metastasis
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Factor p-value HR 95%CI

HPV-negative 0.122 0.367 0.103-1.31

Histologic subtypes 0.161 2.236 0.726-6.888

Tumor diameter 0.239 0.440 0.112-1.726

DSI 0.013 5.883 1.459-23.715

LVSI 0.000 49.517 12.56-195.208

Ovary metastasis 0.004 124.002 4.474-3438.212

Figures

Figure 1

Proportion distribution of histologic subtypes in 62 cases of HPV-negative ECA.

ECA: Endocervical adenocarcinoma; UEA: usual-type endocervical adenocarcinoma; GAS: gastric-type
mucinous adenocarcinoma; MDA: minimal deviation adenocarcinoma; NOS: Not otherwise speci�ed
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Figure 2

Survival curve of patients with ECA: Overall survival (OS)


