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Abstract

Objective: This study aims to assess the immediate risk of cervical intraepithelial neoplasia grade
(CIN)3+ lesions in women with abnormal cervical glandular cytology.

Methods: A total of 403 women with abnormal cervical glandular cytology who underwent simultaneous
HPV genotyping and cervical biopsy at the Zhejiang University School of Medicine Women’s Hospital,
China, between 2016 and 2020, were included in this study. The probability of CIN3+ lesions among
women in each group was further analyzed.

Results: Subsequently, 26.8% of women with abnormal cervical glandular cytology were diagnosed with
CIN3+ lesions. The immediate risk of CIN3+ lesions in the atypical glandular cells, not otherwise
specified (AGC-NOS), AGC-favor neoplasia (AGC-N), adenocarcinoma in situ (AlS), and
adenocarcinoma (AC) groups were 12.7%, 55.7%, 88.9%, and 92.0%, respectively. The immediate risk of
CIN3+ lesions in the AGC-NOS group was significantly lower than in any other groups. The positive
rates of hrHPV in the AGC-NOS, AGC-N, AlS, and AC groups were 26.4%, 68.6%, 66.7%, and 56.0%,
respectively. The prevalence of CIN3+ in the HPV-16 or 18/45 positive group was significantly higher
than in the group of other 11 types positive and hrHPV negative group. Notably, women under 30 years
old with AGC-NOS had a low risk of CIN3+ lesions (2.4%). When considering HPV status, the immediate
risk of CIN3+ lesions in HPV-negative women was 0.0%.

Conclusion: hrHPV genotype and age are valuable indicators to assess the risk of CIN3+ in women with
abnormal cervical glandular cytology. Women under 30 years old with AGC-NOS/HPV-negative may
have the opportunity to delay colposcopy if appropriate.
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Introduction

Cervical cancer is the most prevalent malignant
tumor of the female reproductive system, responsible
for approximately 270,000 female deaths worldwide
annually [1]. The widespread implementation of Pap
smear screening has significantly reduced the
incidence and mortality of cervical cancer [2].
High-risk human papillomavirus (hrHPV) plays a

crucial role in the development of cervical
precancerous lesions and cancers [3, 4]. Many
countries have adopted DNA-based screening tools
like Hybrid Capture 2 assay (HC2) HPV and Cobas
4800 HPV tests as the primary screening method for
women aged 25 years or older, leading to improved
sensitivity [5-7].
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However, unlike cervical squamous cell
carcinoma (SCC), where almost all cases are linked to
HPV infection, approximately 10% of endocervical
adenocarcinomas (ECAs) in the general population
and up to 25% in the Asian population are not
associated with HPV [8-12]. HPV negativity may
result from the inclusion of endometrial cancers with
secondary cervical involvement or metastatic tumors
to the cervix. Notably, glandular epithelium does not
facilitate productive HPV infection, leading to low
accumulation of replicated episomal HPV DNA in
infected cells, and only a limited number of HPV
DNA copies are integrated into the cell genome [13].
Consequently, such patients could benefit from
combined cervical cytology and HPV testing [14].

Atypical adenocarcinoma (AGC) refers to a
cytological abnormality diagnosed when there the
pap smear shows abnormal cervical glandular
cytology but lacks the characteristics of cervical
adenocarcinoma in situ or invasive adenocarcinoma.
A lot of studies have investigated the immediate
histological results of women diagnosed with AGC,
including a wide range of reactive changes, from mild
inflammatory changes and glandular or squamous
origin of pre-cervical cancer to invasive cervical
cancer and other gynecologic cancers, such as
endometrial cancer, ovarian cancer, fallopian tube
cancer, etc, suggesting that women with AGC may
exist multiple types of lesions.

In 2019, the American Society for Colposcopy
and Cervical Pathology (ASCCP) updated the
threshold for cervical intraepithelial neoplasia grade
(CIN)3+ risk and the corresponding management
strategies [15]. As per the guidelines, women with an
immediate CIN3+ risk of less than 4.0% were
recommended to undergo follow-up surveillance, and
their clinical management was guided by the 5-year
risks of CIN3+ [15]. However, there is a paucity of
studies focusing on the immediate risk and follow-up
management strategies for precancerous lesions in
women with abnormal cervical glandular cytology.
Therefore, the objective of this study is to elucidate the
risk stratification of cancer and its precursor lesions in
patients with abnormal cervical glandular cytology,
based on HPV genotyping and age stratification.

Materials and methods

Patients and samples

The study was conducted with approval from
the institutional review board at Women’s hospital,
School of medicine, Zhejiang university, China. We
retrospectively reviewed 189,373 patients who had
undergone the Aptima human papillomavirus
(AHPV) assay and Pap smear test between September

2016 and May 2020 in the Zhejiang University School
of Medicine Women's Hospital. The inclusive criteria
include: 1) Women who visited our hospital between
September 2016 and May 2020. 2) Women who
underwent the AHPV assay and Pap smear test
simultaneously. 3) The result of Liquid-Based
Cytology shows glandular cell abnormalities and had
follow-up biopsy and/or curettage during colposcopy
examination during the next 6 months based on the
ASCCP guidelines [15, 16]. The exclusive criteria
include:1) LBC shows the other results except the
glandular cell abnormalities, such as negative for
intraepithelial lesion or Malignancy (NILM) or
low-grade squamous intraepithelial lesion (LSIL). 2)
Women who had not underwent the AHPV assay at
the same time. 3) Women who had not underwent the
colposcopy examination within the next 6 months.
Finally, a total of 403 cases were included in this
study. The women finally enrolled were 19-85 years
old (mean age 42.3 £ 11.1 years). Colposcopists were
made aware of the cytology and AHPV results before
the colposcopy visit was performed. The lack of
histologic follow-up results of the rest of the patients
is due to the patients being lost to follow up or
receiving care elsewhere. This study was approved by
the Ethics Committee of Zhejiang University School of
Medicine Women’s Hospital.

Liquid-Based Cytology (LBC) and hrHPV
mRNA testing

ThinPrep Pap tests (Hologic, Inc., San Diego,
CA) were prepared following the manufacturer’s
instructions, and the slides were stained on a Sakura
Tissue-Tek Automated Slide Stainer (Sakura Finteck
USA, Torrance, CA). All cytology slides were
diagnosed by cytopathologists in our hospital
according to the 2014 Bethesda system [17]. The LBC
slides were classified into the following categories for
the glandular cell abnormalities: 1) atypical glandular
cells, not otherwise specified (AGC-NOS); 2)
AGC-favor neoplasia (AGC-N); adenocarcinoma in
situ (AIS); adenocarcinoma (AC). AHPV assay
(Hologic, Inc., San Diego, CA) was performed with
residual LBC samples following the manufacturer’s
instructions. The E6/E7 oncogenic mRNAs of 14
hrHPV genotypes (16, 18, 31, 33, 35, 39, 45, 51, 52, 56,
58, 59, 66, and 68) were tested by the Aptima HPV.
HPV 16, or 18/45 genotype was further indicated in
all AHPV-positive samples.

Follow-up histopathologic diagnoses in
patients

The cases with immediate histological
correlation results including cervical biopsy and
endocervical curettage performed within 6 months of

https://lwww.jcancer.org



Journal of Cancer 2025, Vol. 16

400

the cytology and hrHPV co-testing were identified.
The histopathologic results were categorized into the
following general groups: (1) benign, (2) CIN1, (3)
CIN2/3, (4) squamous cell carcinoma (SCC), (5)
adenocarcinoma in situ (AIS), (6) adenocarcinoma
(ADC), (7) adenosquamous carcinoma (ASC), (8)
small cell carcinoma (SmCC), (9) non-cervical
carcinoma. CIN3+, defined as CIN3 and worse. In
patients with more than one tissue sample, the most
abnormal diagnosis was recorded.

Statistical analysis

The database was established by Excel and the
data were statistically analyzed by SPSS 24.0 software
(IBM, Armonk, NY, USA). Pearson chi- square or
Fisher exact test was used to compare the distribution
of cervical precancers and cancers in different hrHPV
types and age groups. A p<0.05 was considered
statistically significant.

Results

The prevalence of cervical precancers and
cancers per HPV infection among women with
abnormal cervical glandular cytology

A total of 403 cases with glandular cell
abnormalities, hrHPV results, and immediate
histologic results were included in this study, as
shown in Table 1, 2. The mean age of all patients was
42.3 years (range 19 to 85). Among them, 299 (74.2%)
were AGC-NOS, 70 (17.4%) were AGC-N, 9 (2.2%)
were AIS, and 25 (6.2%) were AC. 256 (63.5%) women
were hrHPV negativity and 147 (36.5%) women were

hrHPV positivity. Among 147 hrHPV positive cases,
45 (11.2%) are HPV-16, 43 (10.7%) are HPV-18/45 and
58 (14.4%) are other 11 types of hrHPV positivity.
Moreover, 1 (0.2%) woman showed HPV-16 and
HPV-18/45  positivity.  Follow-up  histologic
examinations revealed that 222 (55.1%) were regarded
as benign, 62 (15.4%) were CIN1, 11 (2.7%) were CIN2,
23 (5.7%) were CIN3, 23 (5.7%) were AIS (including 2
gastric-type AIS), and 52 (12.9%) were cervical
carcinoma including 43 ADC [30 usual type, 9
gastric-type, 4 mucinous type, 3 clear cell carcinoma
(CCQ)], 6 SCC, 2 ASC, and 1 SmCC. In addition, there
are 10 cases of mnon-cervical carcinoma (2.5%),
including 5 uterine origin, 2 ovarian origin, 3
gastrointestinal origin. The representative cytological
and follow-up histologic images were showed in
Figure 1, 2.

The immediate risk of cervical cancer and
precancer in women with abnormal cervical glandular
abnormalities was analyzed. As shown in Table 3, the
immediate risk of CIN3+ lesions in AGC-NOS,
AGC-N, AIS and AC groups were 12.7% (95% CI:
9.3-17.2), 55.7% (95% CI: 43.4-67.4), 88.9% (95% CI:
50.7-99.4) and 92.0% (95% CI: 72.5-98.6), respectively.
The immediate risk of CIN3+ lesions in women in
AGC-NOS group was significantly lower than any
other groups (P<0.001). The relative risk of CIN3+
lesions in AGC-N, AIS and AC groups were 2.0 (95%
CI: 1.51-2.57), 7.9 (95% CI: 1.28-49.89) and 10.9 (95%
CL: 2.89-41.26) when compared with AGC-NOS

group.

Table 1. The immediate histologic results in women with abnormal cervical glandular cytology.

Cytologic diagnosis ~ Benign CIN1 CIN2 CIN3 AIS Cervical carcinoma Non-cervical carcinoma Total

AC SCC Other types  Uterine  Ovary Gl tract
AGC-NOS 202 (67.6%) 53(17.7%) 6(2.0%) 12(40%) 13 (43%) 10(33%) 2(0.7%) 1(0.3%) 0 0 0 299 (74.2%)
AGC-N 19(271%)  8(114%) 4(57%) 10(143%) 6(8.6%) 13(18.6%) 2(29%) 1(14%) 3(43%) 1(14%) 3(43%) 70 (17.4%)
AIS 0 1(111%) 0 1(111%) 4 (444%) 2(222%) 0 0 1(111%) 0 0 9 (22%)
AC 1 (4.0%) 0 1(40%) 0 0 18 (72.0%) 2(8.0%) 1 (4.0%) 1(40%) 1(40%) 0 25 (6.2%)
Total 202(55.1%) 62 (154%) 11(27%) 23(5.7%) 23 (5.7%) 43(10.7%) 6(1.5%) 3 (0.7%) 5(1.2%) 2(05%) 3(0.7%) 403
Table 2. The HPV results in women with abnormal cervical glandular cytology.
Cytologic diagnosis HPV16+ HPV18/45+ Other 11 hrHPV+ HPV16, 18/45+ hrHPV- Total
AGC-NOS 19 (6.4%) 19 (6.4%) 41 (13.7%) 0 220 (73.6%) 299
AGC-N 18 (25.7%) 14 (20.0%) 15 (21.4%) 1(1.4%) 22 (31.4%) 70
AIS 0 6 (66.7%) 0 0 3(33.3%) 9
AC 8 (32.0%) 4(16.0%) 2(8.0%) 0 11 (44.0%) 25
Total 45 (11.2%) 43 (10.7%) 58 (14.4%) 1(0.2%) 256 (63.5%) 403
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Figure 1. The representative images of abnormal glandular cells confirmed by the follow-up histologic examinations: usual type endocervical adenocarcinoma (A); gastric-type
endocervical adenocarcinoma (B).

Figure 2. The representative images of usual type endocervical adenocarcinoma (A); gastric-type endocervical adenocarcinoma (B); clear cell adenocarcinoma (C); endocervical
adenocarcinoma in situ (D).

Table 3. The immediate risk of cervical cancer and precancer in women with abnormal cervical glandular cytology.

Cytologic diagnosis CIN3+ P-value
n/N Immediate risk (95%CI) Relative risk (95%CI)
AGC-NOS 38/299'#0 12.7% (9.26-17.15) 1.000 “P<0.001
AGC-N 39/70% 55.7% (43.39-67.40) 2.0 (1.51-2.57) #P<0.001
8P<0.001¢P<0.001
AIS 8/9¢ 88.9% (50.67-99.42) 7.9 (1.24-49.89)
AC 23 /250 92.0% (72.50-98.60) 10.9 (2.89-41.26)
Total 108/403 26.8% (22.59-31.46) NA
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Table 4. HPV genotype-stratified immediate histopathological correlation among women with abnormal cervical glandular cytology.

HPV genotype CIN3+ P-value
/N Immediate risk (95% CI) Relative risk (95% CI)
Negative 34/256 13.3% (9.49-18.20) 1.00 “P<0.001
16+ 2845 62.2% (46.54-75.84) 2.3 (1.57-3.35) "I:g%gll
ap<Q.
18/45+ 31/43% 72.1% (56.09-84.16) 3.1 (1.92-5.04) P<0.001
Other 11 types+ 15/588¢ 25.9% (15.65-39.29) 1.2 (1.00-1.37)
16 and 18/45+ 0/1 0.0% (0.00-94.54) NA
Total 108/403 26.8% (22.59-31.46) NA
. . . . 0, 1 1
HPYV genotyping-stratified immediate (86.8%) of women with cervical glandular

histological correlation results among women
with abnormal cervical glandular cytology

As shown in Table 4, the positive rates of hrHPV
in AGC-NOS, AGC-N, AIS and AC groups were
26.4%, 68.6%, 66.7% and 56.0%, respectively. The
positive rate of hrHPV in AGC-NOS group was
significantly lower compared with the other three
groups (P<0.001). However, there was no significant
difference in the positive rate of hrHPV among
AGC-N, AIS and AC groups. When further analyzed
along the genotypes among patients with CIN3+
lesions: 62.2% (95% CI: 46.5-75.8) were HPV-16
positivity, 72.1% (95% CI: 56.1-84.2) were 18/45
positivity, 25.9% (95% CI: 15.7-39.3) were other 11
types of hrHPV positivity, 13.3% (95% CI: 9.5-18.2)
were hrHPV negativity. Overall, 26.8% (108/403)
were diagnosed with CIN3+ lesions. HPV-16
accounted for 25.9% (28/108), HPV-18/45 accounted
for 28.7% (31/108), other 11 types of hrHPV
accounted for 13.9% (15/108), and hrHPV negativity
accounted for 31.5% (34/108). The prevalence of
CIN3+ in HPV-16 or 18/45 positive group is
significantly higher than that of other 11 types
positive (P<0.001 and P<0.001 respectively) and
hrHPV negative group (P<0.001 and P<0.001
respectively). There is no significant difference
between group of other 11 types positive and hrHPV
negative group. Overall, the prevalence of CIN3+ in
hrHPV positive group is significantly higher than of
hrHPV negative group (P<0.001). No statistical
analysis was performed in the HPV-16 and
HPV-18/45 dual positive group of due to limited case
numbers (n=1).

Age-stratified immediate histological
correlation results among women with
abnormal cervical glandular cytology

We further analyzed the distribution of
histopathological examination results in different age
groups. Table 5 showed the CIN3+ lesion prevalence
among different age groups: 13.2% (7/53) were
younger than 30 years, 23.1% (27/117) were aged 30-
39 years, 31.5% (41/130) were aged 40-49 years, 32.0%
(33/103) were aged over 50 years old. The majority

abnormalities were 30 years older. It showed that the
immediate risk of CIN3+ was 13.2% (95% CL
5.92-25.96) in women <30 years old, 23.1% (95% CI:
16.01-31.96) in women 30-39 years old, 31.5% (95% CI:
23.83-40.36) in women 40-49 years old, and 31.5%
(95% CI: 23.83-40.36) in women older than 50 years.
The immediate risk of CIN3+ was 13.2% in women
<30 years old is lower than 40-49 and =50 years old
age group (P=0.011 and P=0.011). The RR of women
250 years is the highest of 1.3 (95% CI: 1.08-1.51) when
compared with <30 years old group. Generally, the
probability of high-grade lesions increased with age.

Immediate risk assessment of AGC-NOS
women based on age and HPYV status

As shown in Table 6, we further analyzed the
immediate risk in AGC-NOS women with different
age and hrHPV status. Overall, 12.7% (38/299) of
women with AGC-NOS who were diagnosed with
CIN3+ lesions were infected with hrHPV. Among
them, women positive with HPV-16, HPV-18/45,
other 11 types of hrHPV, and hrHPV negativity
accounted for 23.7%, 21.1%, 23.7%, and 31.6%,
respectively. The results showed that the majority
(84.1%) of cases who were diagnosed as CIN3+ were
30 years older, only 1 case (1/38, 2.6%) was younger
than 30 years. Moreover, we found hrHPV positivity
and age 230 years were the risk factors in predicting
the CIN3+ lesions, HPV-16 or 18/45 positive and age
40-49 years (both 50%) had the greatest impact on
CIN3+ lesions. When taking 30 years as cut-off, it
showed that the immediate risk of CIN3+ was 2.4%
(95% CI: 0.1-14.4%) in women <30 years old and 14.3%
(95% CI: 10.4%-19.4%) in women older than 30 years,
with significant difference (P=0.034). AGC-NOS
women with HPV negative and <30 years old may
have the lowest immediate risk of CIN3+ lesions 0.0%
(0/35). This proved that HPV status and age were
covariant factors affecting the occurrence of
high-grade lesions in women with AGC-NOS, which
supported its role in the management of patients with
AGC-NOS and could provide a basis for clinical
triage.

https://lwww.jcancer.org



Journal of Cancer 2025, Vol. 16

403

Table 5. Age-stratified immediate histopathological correlation
among women with abnormal cervical glandular cytology.

Age group CIN3+ P-value
n/N Immediate risk (95% CI) Relative risk (95% CI)

<30 7/53%  13.2% (5.92-25.96) 1.0 P=0.011

30-39 27/117  23.1% (16.01-31.96) 1.1 (0.98-1.30) *P=0.011

40-49 41/130° 31.5% (23.83-40.36) 1.3 (1.08-1.48)

50 33/103* 32.0% (23.38-42.06) 1.3 (1.08-1.51)

Total 108/403 26.8% (22.59-31.46) NA

Table 6. Immediate risk assessment of AGC-NOS women based
on age and HPYV status.

HPV genotype Age group Total
<30 30-39 40-49 250

Negative 0/35(0.0%) 2/64(31%)  1/66 (1.5%) 9/55(16.4%) 220

16+ 0/1(0.0%) 5/7(71.4%)  3/6(50.0%) 1/5(20.0%) 19

18/45+ 1/2(50.0%) 2/5(40.0%)  4/8(50.0%) 1/4(25.0%) 19

Other 11 types+ 0/3 (0.0%) 5/23 (21.7%) 1/8 (125%) 3/7 (42.9%) 41
Total 1/41 (24%) 14/99 (14.1%) 9/88 (10.2%) 14/71 (19.7%) 299
Discussion

It is widely acknowledged that the development
of most cervical cancers and their precursors is
contingent upon persistent HPV  infection.
Nevertheless, certain cervical primary carcinomas or
metastatic carcinomas may not be HPV-dependent.
Therefore, a combined test of cervical cytology and
HPV might be more suitable for women in Asian
countries. In our study, AGC-NOS/AGC-N cases
constituted 91.6% of the total, while AIS/AC cases
accounted for 8.4%. Among them, 63.5% of cases were
hrHPV-negative, and 36.5% were hrHPV-positive.
Subsequent histologic examinations revealed 5.7% as
CIN3, 5.7% as AIS, 12.9% as cervical carcinomas, and
2.5% as non-cervical carcinomas. In a study by
Pradhan et al. [18], histologic diagnoses of 3,709 AGC
cases included negative (70.5%), low-grade squamous
intraepithelial lesion (LSIL) and high-grade squamous
intraepithelial lesion (HSIL) (20.7%), endocervical
AIS/ADC (1.9%), and non-cervical carcinomas (6.0%).

Previous studies have reported that the
incidence of AGC in cervical cytology ranges from
0.1% to 2.1% [19], and the incidence of AGC-N in
AGC was found to be between 14.7% and 34.5% [20].
In our study, the incidence of abnormal cervical
glandular cytology was 0.2%, and AGC accounted for
0.19%, aligning closely with previous reports.
Furthermore, we observed that up to 26.8% of cases
with abnormal cervical glandular cytology exhibited
CIN3+ lesions, with approximately 55.7% in the
AGC-N group and 12.7% in the AGC-NOS group. The
immediate risk of CIN3+ lesions in women with
AGC-NOS was lower than in the AGC-N, AIS, and
AC groups. A small-scale study in Thailand also
retrospectively assessed the difference in the

incidence of CIN3+ lesions between AGC-NOS and
AGC-N groups, reporting a significant difference
(P=0.02) [21]. Shoji et al. also found a higher detection
rate of malignant lesions in the AGC-N group
compared to the AGC-NOS group [22].

Regarding age, Cheng et al. found that AGC
women aged 60 and above were more likely to be
diagnosed with cancer compared to those younger
than 35 years old. This finding was supported by
Aitken, who reported a higher proportion of
immediate histological malignancies in AGC women
over 50 years old [23, 24]. Jin et al. divided all AGC
patients into two groups, with a cutoff age of 50, and
found that the incidence of CIN2+ lesions in women
younger than 50 years old was significantly lower
than in women older than 50 years [25]. These
findings were consistent with our study, as the
majority (86.8%) of women with abnormal cervical
glandular cytology were aged 30 years or older,
especially those aged 50 years and above, supporting
previous reports. Generally, older women with
cervical  glandular  abnormalities,  especially
postmenopausal women, had a higher probability of
high-grade lesions.

The hrHPV infection rate in women with AGC
has been reported to be between 9.0% and 34.0%, and
the hrHPV test can enhance the predictive ability of
high-grade lesions in women with AGC [26-28]. In
our study, the prevalence of CIN3+ in the HPV-16 or
18/45 positive group was significantly higher than in
the other 11 types positive and hrHPV nagative
group. Similarly, a study from a large KPNC database
demonstrated that the risk of malignancies was much
lower in HPV-negative individuals than in
HPV-positive individuals (0.37% vs. 9.0%) [29]. The
combined standardized cytological screening
schedule and hrHPV test could facilitate the early
diagnosis of high-grade lesions [28]. A meta-analysis
revealed that HPV positivity was significantly
correlated with an increased risk of high-grade
cervical lesions in AGC women, though the risk of
high-grade lesions in women with AGC who were
HPV-negative was also elevated [30]. Notably, our
study identified 18 hrHPV-negative cases with
malignant pathological diagnoses, 50% of which were
gastric ECA. This highlights the need for more
effective additional tests to ensure accurate screening.
Many studies have shown that gastric ECA usually
has a shorter survival time and a high recurrence rate
[31]. CA19-9, a commonly-used tumor marker, has
been widely considered a biomarker contributing to
the diagnosis, treatment, and prognosis of gastric
ECA [31].

In further stratified analysis of hrHPV subtypes
and age in women with the AGC-NOS group, we
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found that hrHPV-positive status and age of 30 years
or older were risk factors for predicting CIN3+
lesions, with HPV16-positive or 18/45-positive status
and age between 40 and 49 years having the greatest
impact on CIN3+ lesions. Similar conclusions were
reached by Norman ef al, who found that
HPV16/18-positive  women had the highest
cumulative incidence of CIN3+ lesions [32]. A study
by Kim et al. also supported this finding [33]. In our
study, the immediate risk of CIN3+ lesions in
HPV-/ AGC-NOS women younger than 30 years old
was 0.0%, slightly lower than the 1.1% reported by the
U.S. KPNC database [34]. Since the immediate risk of
CIN3+ in these cases is lower than the 4.0% threshold
for immediate colposcopy, it is acceptable to defer the
timing of colposcopy and opt for short-term
follow-up, such as 1 year, based on a risk-based
management strategy [15].

Conclusion

Women with abnormal cervical glandular
cytology often exhibit high-grade lesions. Apart from
cervical malignancies, endometrial cancer, ovarian
cancer, and fallopian tube cancer are also prevalent
malignant tumors. Younger women (<30 years old)
with AGC-NOS and HPV-negative status may be
candidates for delaying colposcopy and extending the
follow-up period to 1 year. This study includes a large
number of Chinese women, which is what the
previous studies lacked. For a developing country like
China, this finding could significantly reduce the
probability of referring to the colposcopy, which
could reduce the burden of national medical
insurance and the psychological burden of patients.

Acknowledgements

Project supported by the National Key Research
and Development Project of China (Grant No.
2022YFC2704300), National Natural Science
Foundation of China (Grant No. 82072858), Scientific
Research Fundation of the Education Department of
Zhejiang Province, China (Grant No. Y202249581),
Zhejiang Provincial Administration of Traditional
Chinese Medicine Co-construction Science and
Technology Plan Project (Grant No.
GZY-Z]J-K]J-24083).

Ethics approval and consent to participate

All procedures performed in studies involving
human participants were following the ethical
standards of the national and/or national research
committee and with the Helsinki declaration. The
study was approved by the Institutional Review
Board at Zhejiang University School of Medicine
Women’s Hospital, China. The ethics committee of

Zhejiang University School of Medicine Women's
Hospital waived the requirement for informed
written consent, as the study was a retrospective
study and there was no additional risk to patients. All
data were anonymized to maintain patient privacy.

Author contributions

Feng Zhou had full access to all of the data in the
study, and takes responsibility for the integrity of the
data and accuracy of the data analysis. Yang Li, Yao
Chen, Wanrun Lin, and Weiguo Lv were involved in
drafting the manuscript and revising it critically for
important intellectual content. Feng Zhou reviewed
and edited the manuscript. All authors read and
approved the final manuscript. All researchers listed
as authors are independent from the funders, and all
final decisions about the research were made without
constraint by the investigators.

Awvailability data and materials

The datasets generated during and/or analysed
during the current study are available from the
corresponding author on reasonable request.

Competing Interests

The authors have declared that no competing
interest exists.

References

1.  Gaffney DK, Hashibe M, Kepka D, Maurer KA, Werner TL. Too many women
are dying from cervix cancer: Problems and solutions. Gynecologic oncology.
2018; 151: 547-54.

2. Smith JH. Cytology, liquid-based cytology and automation. Best practice &
research Clinical obstetrics & gynaecology. 2011; 25: 585-96.

3. Munoz N, Bosch FX, de Sanjosé S, Herrero R, Castellsagué X, Shah KV, et al.
Epidemiologic classification of human papillomavirus types associated with
cervical cancer. N Engl ] Med. 2003; 348: 518-27.

4.  Walboomers ], Jacobs MV, Manos MM, Bosch FX, Mufioz N. Human
papillomavirus is a necessary cause of invasive cervical cancer worldwide.
Journal of Pathology. 1999; 189: 12-9.

5. Abraham J, Stenger M. Cobas HPV test for first-line screening for cervical
cancer. ] Community Support Oncol. 2014; 12: 156-7.

6. Wang], DuY, Dong J, Zhou Y, Wang P, Zhang X, et al. Clinical significance of
genotyping for human papillomavirus (HPV) 16 18/45 combined with
cytology in cervical exfoliated cells in HPV oncogenic mRNA-positive women.
Gynecol Oncol. 2019; 153: 34-40.

7. Benevolo M, Giorgi-Rossi P. Triage of women with minor abnormal cervical
cytology: meta-analysis of the accuracy of an assay targeting messenger
ribonucleic acid of 5 high-risk human papillomavirus types. Cancer
Cytopathol. 2014; 122: 76.

8. Karamurzin YS, Kiyokawa T, Parkash V, Jotwani AR, Patel P, Pike MC, et al.
Gastric-type Endocervical Adenocarcinoma: An Aggressive Tumor With
Unusual Metastatic Patterns and Poor Prognosis. Am J Surg Pathol. 2015; 39:
1449-57.

9. Kusanagi Y, Kojima A, Mikami Y, Kiyokawa T, Sudo T, Yamaguchi S,
Nishimura R. Absence of high-risk human papillomavirus (HPV) detection in
endocervical adenocarcinoma with gastric morphology and phenotype. Am J
Pathol. 2010; 177: 2169-75.

10. Park SB, Moon MH, Hong SR, Lee MS, Cho HC, Han BH, Lim KT. Adenoma
malignum of the uterine cervix: ultrasonographic findings in 11 patients.
Ultrasound Obstet Gynecol. 2011; 38: 716-21.

11. Stolnicu S, Barsan I, Hoang L, Patel P, Terinte C, Pesci A, et al. International
Endocervical Adenocarcinoma Criteria and Classification (IECC): A New
Pathogenetic Classification for Invasive Adenocarcinomas of the Endocervix.
Am J Surg Pathol. 2018; 42: 214-26.

12. Kojima A, Mikami Y, Sudo T, Yamaguchi S, Kusanagi Y, Ito M, Nishimura R.
Gastric morphology and immunophenotype predict poor outcome in
mucinous adenocarcinoma of the uterine cervix. Am J Surg Pathol. 2007; 31:
664-72.

https://lwww.jcancer.org



Journal of Cancer 2025, Vol. 16

405

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

33.

34,

Pirog EC, Kleter B, Olgac S, Bobkiewicz P, Lindeman J, Quint WG, et al.
Prevalence of human papillomavirus DNA in different histological subtypes
of cervical adenocarcinoma. Am J Pathol. 2000; 157: 1055-62.

Schiffman M, Kinney WK, Cheung LC, Gage JC, Fetterman B, Poitras NE, et al.
Relative Performance of HPV and Cytology Components of Cotesting in
Cervical Screening. Journal of the National Cancer Institute. 2018; 110: 501-8.
Perkins RB, Guido RS, Castle PE, Chelmow D, Einstein MH, Garcia F, et al.
2019 ASCCP Risk-Based Management Consensus Guidelines for Abnormal
Cervical Cancer Screening Tests and Cancer Precursors. Journal of lower
genital tract disease. 2020; 24: 102-31.

Massad LS, Einstein MH, Huh WK, Katki HA, Kinney WK, Schiffman M, et al.
2012 updated consensus guidelines for the management of abnormal cervical
cancer screening tests and cancer precursors. Journal of lower genital tract
disease. 2013; 17: S1-s27.

Nayar R WDe. The Bethesda System for Reporting Cervical Cytology:
Definitions, Criteria, and Explanatory Notes. 3rd edn. New York: Springer.
2015.

Pradhan D, Li Z, Ocque R, Patadji S, Zhao C. Clinical significance of atypical
glandular cells in Pap tests: An analysis of more than 3000 cases at a large
academic women's center. Cancer Cytopathol. 2016; 124: 589-95.

Hammoud MM, Haefner HK, Michael CW, Ansbacher R. Atypical glandular
cells of undetermined significance. Histologic findings and proposed
management. The Journal of reproductive medicine. 2002; 47: 266-70.

Toyoda S, Kawaguchi R, Kobayashi H. Clinicopathological Characteristics of
Atypical Glandular Cells Determined by Cervical Cytology in Japan: Survey of
Gynecologic Oncology Data from the Obstetrical Gynecological Society of
Kinki District, Japan. Acta cytologica. 2019; 63: 361-70.

Sawangsang P, Sae-Teng C, Suprasert P, Srisomboon J, Khunamornpong S,
Kietpeerakool C. Clinical significance of atypical glandular cells on Pap
smears: experience from a region with a high incidence of cervical cancer. The
journal of obstetrics and gynaecology research. 2011; 37: 496-500.

Shoji T, Takatori E, Takeuchi S, Yoshizaki A, Uesugi N, Sugai T, Sugiyama T.
Clinical significance of atypical glandular cells in the Bethesda system 2001: a
comparison with the histopathological diagnosis of surgically resected
specimens. Cancer investigation. 2014; 32: 105-9.

Aitken CA, Jansen EEL, Siebers AG, van Haaften-de Jong ALD, van Kemenade
FJ, de Kok I. Risk of Gynecologic Cancer after Atypical Glandular Cells Found
on Cervical Cytology: A Population-Based Cohort Study. Cancer
epidemiology, biomarkers & prevention: a publication of the American
Association for Cancer Research, cosponsored by the American Society of
Preventive Oncology. 2021; 30: 743-50.

Cheng WEF, Chen YL, You SL, Chen CJ, Chen YC, Hsieh CY, Chen CA. Risk of
gynaecological malignancies in cytologically atypical glandular cells:
follow-up study of a nationwide screening population. BJOG : an international
journal of obstetrics and gynaecology. 2011; 118: 34-41.

Jin Yan ZH, Huang Wangzhen. The diagnostic significance of atypical
glandular cells in cervical and endometrial lesions. Labeled Immunoassays
and Clinical Medicine | Lab Immun Clin Med. 2021; 28: 290-3.

Ronco G, Dillner J, Elfstrom KM, Tunesi S, Snijders PJ, Arbyn M, et al. Efficacy
of HPV-based screening for prevention of invasive cervical cancer: follow-up
of four European randomised controlled trials. Lancet (London, England).
2014; 383: 524-32.

Zeferino LC, Rabelo-Santos SH, Villa LL, Sarian LO, Costa MC, do Amaral
Westin MC, et al. Value of HPV-DNA test in women with cytological
diagnosis of atypical glandular cells (AGC). European journal of obstetrics,
gynecology, and reproductive biology. 2011; 159: 160-4.

Zhao C, Li Z, Austin RM. Cervical screening test results associated with 265
histopathologic diagnoses of cervical glandular neoplasia. American journal of
clinical pathology. 2013; 140: 47-54.

Katki HA, Schiffman M, Castle PE, Fetterman B, Poitras NE, Lorey T, et al.
Five-year risks of CIN 3+ and cervical cancer among women with HPV testing
of ASC-US Pap results. Journal of lower genital tract disease. 2013; 17: S36-42.
VerdoodtF, Jiang X, Williams M, Schnatz PF, Arbyn M. High-risk HPV testing
in the management of atypical glandular cells: A systematic review and
meta-analysis. International journal of cancer. 2016; 138: 303-10.

Chen L, Niu Y, Wan X, Yu L, Zhang X, Strickland AL, et al. Clinicopathological
features and outcomes in gastric-type of HPV-independent endocervical
adenocarcinomas. BMC Cancer. 2021; 21: 1095.

Norman I, Yilmaz E, Hjerpe A, Hortlund M, Elfstrém KM, Dillner J. Atypical
glandular cells and development of cervical cancer: Population-based cohort
study. International journal of cancer. 2022; 151: 2012-9.

Kim MK, Lee YK, Hong SR, Lim KT. Clinicopathological significance of
atypical glandular cells on cervicovaginal Pap smears. Diagnostic
cytopathology. 2017; 45: 867-72.

Castle PE, Fetterman B, Poitras N, Lorey T, Shaber R, Kinney W. Relationship
of atypical glandular cell cytology, age, and human papillomavirus detection
to cervical and endometrial cancer risks. Obstetrics and gynecology. 2010; 115:
243-8.

https://lwww.jcancer.org



