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ABSTRACT

Cervical cancer ranks fourth among all oncological diseases and second among reproductive system malignancies (13.3%),
following breast cancer (47.8%). Invasive adenocarcinoma, originating from glandular epithelium, accounts for 21-25% of
newly diagnosed cervical cancer cases. Human papillomavirus (HPV) is responsible for up to 92% of cervical cancer cases.
This review aims to summarize current approaches to the classification and treatment of cervical adenocarcinoma and
identify unresolved challenges. Modern treatment strategies rely on distinguishing HPV-associated and HPV-independent
tumors, allowing for more precise adenocarcinoma subtyping and tailored therapeutic strategies. Treatment algorithms
for conventional-type adenocarcinoma have been developed, taking into account its specific morphological features, which
enable appropriate adjuvant therapy at early disease stages. Significant progress has been made with the introduction
of immunotherapy and antibody—drug conjugates into systemic treatment. However, therapeutic advancements for
HPV-independent adenocarcinomas remain limited, except for Her2-positive tumors. Retrospective studies highlight differences
in cancer outcomes, whereas emerging genetic mutation data may pave the way for more targeted treatment approaches as
oncology moves into the era of precision medicine. Currently, treatment approaches for endocervical adenocarcinoma remain
similar to those used for squamous cell carcinoma.
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AHHOTALUA

PaK LeliKn MaTKu HaxoauTCsA Ha YeTBEPTOM MecTe Cpeay BCEX OHKONIOrMYeckux 3aboneBaHuii M Ha BTOPOM MecTe cpeay
nartonorui penponyktueHoi cuctembl (13,3%), ycTynas TonbKo paKy MonoyHom xenessl (47,8%). NHBasuBHas apeHoKap-
LMHOMa, pa3BUBaIOLLAACA U3 KeNe3ncToro anutenns, coctaensieT 21-25% BHOBb BbISBNIEHHbLIX Cly4aeB paKa LLUeKN MaTK!.
Bupyc nanunnoMbl YenoBeka OTBETCTBEHEH 3a pa3suTHe [0 92% cnyyaeB paka Lweiiku MaTku. Lenb 063opa — 0606wmTh
COBpEMEHHbIE MOAX0AbI K KNAacCMGBUKALMK 1 NeYEHMI0 afleHOKapLMHOMBI LLEHKM MaTKK, @ TaKXKe BbISBUTb HEPELUEHHbIE Npo-
6nembl. CoBpeMeHHble MOAX0/bI K IEYEHWH0 OCHOBaHbI Ha pasfesieHnn 0nyxonel Ha acCOLMMPOBAHHbIE C BUPYCOM Manuo-
Mbl YeJIOBEKA M HE3aBUCUMbIE, 4TO NoMoraeT boniee TOUHO KnaccuduUMpoBaTh MOATMMbI afleHOKApLMHOMBI U afanTUpoBaTh
TepaneBTUYECKMe cTpaTeruu. [Ins afeHOKapUMHOMbI 00bIYHOTO TUNa pa3paboTaHbl anropuTMbl IEYEHNS, YYUTLIBAKOLLME 0CO-
BeHHoCTU MOpdONIOrMYecKoi KapTuHBbI, YTO NO3BOMSET NPOBOAMTL AZIEKBATHYIO a[lblOBAHTHYIO TEPANMI0 HA PaHHWX CTaAMUAX
3aboneBaHus. 3HauMTeNIbHOE NPOABUMKEHME B NIEYEHUM CBA3AHO C BHEAPEHUEM UMMYHOTEPANUM M KOHBIOTaToB «aHTUTESNI0—
NIeKapCTBEHHOE CPEeLCTBO» B CUCTEMHYIO Tepanuio. OAHAKO ycnexu B IEYEHUM HE3ABUCUMBIX OT BUpYCa NanwioMbl YeJI0BEKa
afleHOKapLMHOM 0CTaloTCs OrpaHUYeHHBIMM, 3a UCKITOYeHeM Her2-no3uTuBHbIX onyxoneit. PeTpocneKTvBHbIE UCCeA0BaHNSA
YKa3bIBalOT Ha pa3nnums B UCXOAAX OHKONIOMMYecKUX 3ab0sieBaHNi, HOBbIE JaHHbIE 0 FEHETUHECKUX MyTaLMsAX MOTYT OTKPbITh
nyTb K Dosiee LieneHanpaBneHHOMY leYeHuto B ByayLLeM, N0 Mepe TOr0 KaK OHKOOMWS NMEpPEXoaUT B 3M0XY NPEeLMU3UOHHON
MeaMUMHBI. Ha ceromHAWwHWiA ieHb NoAX0Abl K NEYEHWK 3HAOLEPBUKANbHOM afleHOKApLMHOMBI OCTAKTCA aHanorMyHbIMMU
MeTofaM, UCMOMb3YeMbIM 181 IEYEHUS MITOCKOKIIETOYHOMO paKa.

KnioueBble cnoBa: ajeHOKapuWMHOMa LUEMKM MaTKKM; BMPYC ManuNOMbl YeNOBEKa; UMMYHOTEpanus; AMArHoCTUKa;
Mopdonorus; TapreTHas Tepanus; Knaccudukaums; aAeHoKapuMHoMa.
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INTRODUCTION

Among all causes of death in Russia, malignant neo-
plasms ranked second (13.6%) after cardiovascular diseases
(43.9%). In the structure of cancer diseases, female repro-
ductive system cancers accounts for 18.2%. Cervical can-
cer (CC) ranks fourth among all cancers and second among
reproductive system malignancies (13.3%), following breast
cancer (47.8%) [1]. The cervix is composed of two distinct
types of cells: squamous cells located in the ectocervix
and glandular epithelial cells located in the endocervix. The
transition between these two cell types is referred to as the
transformation zone. The majority of newly diagnosed CCs
are squamous cell carcinomas (SCCs), accounting for 66%-—
72% of all cases [2, 3]. Invasive adenocarcinoma (AC), which
develops from glandular epithelium, accounts for 21%-25%
of newly diagnosed CCs [4, 5]. Human papillomavirus (HPV)
is responsible for the development of up to 92% of CCs [6,
71. Almost all cases of cervical SCC are HPV-related, where-
as only 80% of cervical ACs show evidence of HPV infection
[8]. The implementation of CC screening programs, beginning
with the Papanicolaou (Pap) smear, followed by cervical cy-
tology, and culminating in HPV testing, has contributed to a
substantial decrease in the incidence of new cases of CC.
Despite the overall decrease in the incidence of CC, there has
been an increase in the relative incidence of AC [3].

The study aimed to summarize current approaches to
the classification and treatment of cervical AC and to identify
unresolved issues.

DATA SEARCH METHODOLOGY

The authors searched for publications in the electronic
databases PubMed and Google Scholar. The following key-
words and their combinations in both Russian and English
were used to search for studies: adeHokapuuHoma wieliku
mamku / cervical adenocarcinoma, eupyc nanunnomsl
yesnosexa / human papillomavirus, umMmyHomepanus / im-
munotherapy, duazHocmuka / diagnosis, mopgonoaus /
morphology, mapzemnas mepanus / targeted therapy,
knaccuguxayus / classification, adeHokapuurHoma / adeno-
carcinoma. The authors independently analyzed the articles
by title and abstract, and then extracted the full text of the
studies corresponding to the topic of this review. The selec-
tion of articles was primarily focused on publications over
the last five years, including earlier studies in cases where
their scientific value was deemed to be significant. Finally,
91 articles were included in the review.

ADENOCARCINOMA IN SITU

Adenocarcinoma in situ (AIS) is a precancerous condition
affecting the glandular cells of the endocervix, which is asso-
ciated with HPV [9]. According to the 2019 American Society
for Colposcopy and Cervical Pathology (ASCCP) guidelines,

Tom 12, N2 1, 2025

DOl https://doiorg/10.17816/a0g643484

ApxuB aKyLlepcTsa v rvHexonorm um. B®. CHervpéesa

diagnostic excision should be performed to confirm the diag-
nosis of AIS unless there is clear evidence of invasive cancer
[10, 11]. Taking into account the anatomical location of AIS in
the endocervical canal, it is critical to obtain an unfragmented
specimen with a minimum depth of 10 mm. Furthermore,
following the cone biopsy procedure, it is essential to con-
duct an endocervical curettage to assess the endocervical
canal beyond the designated excision zone. Consequently,
the ASCCP advocates for the implementation of cold-knife
conization as an alternative to loop electrosurgical excision
procedure [10]. Despite the presence of negative resection
margins and endocervical curettage, occult foci of cervical
AC may be present, resulting in a 20% risk of persistent AC
despite an intact excision specimen with negative resection
margins [10]. A retrospective analysis of data from 217 pa-
tients with AIS who underwent conization at a medical center
was performed. The cumulative recurrence rates of severe
squamous epithelial lesions over three, five, and ten years
were found to be 1.0%, 1.5%, and 2.0%, respectively. No sig-
nificant risk factors for recurrence were identified, includ-
ing resection margin status and hysterectomy [12]. Despite
negative margins on the excision specimen, a simple hys-
terectomy is recommended for optimal treatment in women
who have completed childbearing, with subsequent follow-up
of the cervical stump for a period of 25 years [11]. If the
excision shows evidence of invasive cancer, the guidelines
recommend treatment regimens for invasive cancer that con-
sider fertility and the extent of tumor spread.

The diagnosis and treatment of AIS requires a compre-
hensive approach. The specific localization and biological
behavior of this precancerous condition must be considered.
AIS is often asymptomatic, which requires a thorough eval-
uation with advanced diagnostic modalities such as cytology
and HPV testing. In cases of suspected AlS, it is important to
rule out invasive cancer, as early diagnosis and appropriate
treatment may prevent disease progression and improve pa-
tient prognosis.

CERVICAL ADENOCARCINOMA STAGING

Diagnosis and staging of cervical AC are consistent with
SCC. In addition to clinical examination, radiographic and
pathological and anatomical data are used to determine the
clinical stage of cervical AC. The staging system is based
on the International Federation of Gynecologists and Ob-
stetricians (FIGO) criteria, which were updated in 2018 [13].
A significant progression in the staging process was the in-
troduction of advanced imaging modalities such as positron
emission tomography-computed tomography (PET-CT) and
magnetic resonance imaging (MRI) of the pelvis [13]. In ad-
dition, data on surgical pathology was included in the updat-
ed staging criteria. This may include biopsy with imaging,
minimally invasive surgical techniques, or laparotomy [13].
Stage IB, previously subdivided into stages IB1 and IB2, was
expanded to stage IB3 to include lesions >4 cm in diameter or
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large tumors confined to the cervix [13]. Finally, a new stage
Il with substages IlIC1 and llIC2 was introduced to emphasize
the prognostic significance of lymph node metastasis [13].

Accurate staging plays a key role in selecting the optimal
treatment plan and assessing the prognosis for each patient.
Advanced imaging modalities (MRI and PET-CT) allow more
accurate determination of tumor spread and detection of me-
tastases, helping the physician make an informed decision
about the need and extent of surgery, as well as the feasi-
bility of radiation or chemotherapy. Surgical pathology data
is included to help assess the risks and benefits of differ-
ent surgical approaches, facilitating individualized treatment
planning. Each woman with CC is unique, and her treatment
should consider not only the stage of her tumor, but also
related factors such as age, general health, and fertility de-
sires.

MORPHOLOGY AND CLASSIFICATION

A recent revision to the classification of CCs involves a
re-evaluation of the histological component. In the World
Health Organization (WHO) classification of female genital
tumors in 2014, CC was divided into different morpholog-
ical types: SSC and AC with different histological subtypes
[14]. Subsequently, the International Endocervical Criteria and
Classification (IECC) proposed a subdivision of ACs according
to their association with HPV [15]. The authors stated that
the prior diagnostic criteria with multiple subtypes exhibited
low reproducibility and lacked clinical prognostic value due
to their inability to identify the underlying pathogenic factor,
such as HPV infection [16]. This approach has been adopted by
the WHO: the 2020 Classification categorizes SCC and AC as
HPV-associated and HPV-independent, respectively, which is
the preferred terminology for clinicians and pathologists [17].

This approach to classifying CC based on HPV association
has important clinical implications. Classifying tumors as ei-
ther HPV-associated or HPV-independent allows clinicians
to make more precise treatment decisions based on specific
tumor characteristics. For example, HPV-associated tumors
have a higher response rate to antiviral therapy, whereas
HPV-independent tumors may require alternative therapeutic
modalities such as immunomodulation or targeted therapy.

HPV-Associated Cervical Adenocarcinoma

The demographic distribution of these conditions sug-
gests that HPV-associated ACs occur predominantly in young
to middle-aged women (around 42 years of age), whereas
HPV-independent ACs are more common in older women
(around 55 years of age) [15]. HPV-associated ACs are char-
acterized by the presence of mitotic figures and apoptotic
cells, which may be observed at moderate magnification,
and show diffuse block-type immunoreactivity against the
p16 protein [17]. HPV-associated ACs are classified into two
primary histological subtypes: usual-type ACs and mucinous
ACs. Usual-type AC exhibits a prevalence of 0%-50% of cells
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with intracellular mucin, whereas mucinous AC demonstrates
a prevalence of more than 50% of cells with intracellular mu-
cin. Previously described histological features such as micro-
papillary and villoglandular ACs are now recognized as part
of the spectrum of usual-type ACs. The histotypes of enteric
carcinoma, signet ring cell carcinoma, and invasive stratified
mucin-producing carcinoma are collectively designated as
mucinous ACs. The WHO establishes histological subtypes
exclusively in the presence of evidence demonstrating dif-
ferences in clinical outcomes. This approach is based on the
prevailing perspective that reporting whether the tumor is
keratinizing, non-keratinizing, or basaloid might be devoid of
clinical significance [17].

HPV-Independent Cervical Adenocarcinoma

Histologically, non-HPV-associated ACs include gastric
adenocarcinoma (GAC), clear cell adenocarcinoma (CCAC),
and mesonephric-like adenocarcinoma (M-LAC). GAC is the
most common form of HPV-independent AC, accounting for
approximately 10% of all ACs in the United States [15, 16, 18].
In Japan, the incidence of all cervical ACs is as high as 29%
[19, 20]. The accurate estimation of statistics is challenging
due to historical changes in classification and terminology.
Previously, this type of AC was known as minimal deviation
adenocarcinoma (MDA), a well-differentiated subtype, and
malignant adenoma [17]. According to the 2014 WHO clas-
sification, GAC is regarded as a single entity encompassing
the entire spectrum of morphologic manifestations, including
MDA and malignant adenoma [14, 21].

CCAC and M-LAC are rare types, accounting for 3.0% and
0.3% of cervical ACs, respectively [15]. CCAC may be p16
positive in 17% of cases [15]. There is a historical association
between CCAC and diethylstilbestrol (DES); however, prior
exposure to DES is rare in the contemporary gynecologic
population. In populations not exposed to DES, CCAC typically
manifests in the endocrine system [22]. The sensitivity of the
Pap smear for this cell type is low [23]. Recent studies show
that liquid-based (Liqui-PREP) cytology revealed abnormal
findings in 66% of GAC cases [24]. While GAC and CCAS may
rarely be HPV positive, M-LAC is never associated with HPV
infection [22]. M-LACs develop in the posterior cervix and are
believed to originate from residual mesonephric ducts, which
occur in 22% of women [22]. Mesonephric lesions manifest in
a variety of forms, ranging from invasive and voluminous to
exophytic. Clinically, this type of cancer is aggressive and has
a high tendency to metastasize rapidly to distant organs [22].

Other Adenocarcinomas

One of the most important aspects highlighted in the 2018
IECC system is the rarity of cervical endometrioid AC [5, 18].
In a study of 90 patients with confirmed ACs, none of the
endometrioid ACs were classified as such, but rather as clas-
sic ACs because endometrioid ACs have limited amounts of
intracytoplasmic mucin [5, 18]. The WHO 2020 classification
categorizes this morphology as “other ACs” and recommends
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that this type of AC should be diagnosed only after careful
evaluation of the uterine body and exclusion of endometrial
malignancy [17]. Other causes of serous histology found in
the cervix include secondary involvement due to direct ex-
tension of the endometrial lesion or metastasis from the
tubo-ovarian system [15, 17]. Therefore, it remains unclear
whether malignant AC is an independent neoplasm that may
develop in the cervix or it is always a metastasis of uterine
or tubo-ovarian origin.

GRADING AND PATTERN CLASSIFICATION

Currently, there is no official classification system for
HPV-independent cervical ACs. This tendency is attributable
to their aggressive nature. However, the College of Ameri-
can Pathologists has proposed a three-stage classification
system based on tumor structure. However, the system is
regarded as subjective due to the absence of explicit crite-
ria for diagnosing cervical AC. The importance of grading
(categories of histologic malignancy) as a prognostic factor
remains controversial, as many studies have combined dif-
ferent types of AC into one group, including aggressive forms
such as GAC [25].

The main types of ACs are as follows:

+ HPV-associated high-grade ACs include subtypes
such as micropapillary AC, mucinous AC, and invasive
stratified mucin-producing carcinoma [25];

» HPV-independent ACs, such as CCAC, M-LAC, and
GAC, have a high malignancy rate [25].

The Silva pattern classification is designed to evaluate
lymph node metastasis in invasive ACs. It is based on three
major criteria:

1. Destructive stromal invasion

2. Lymphovascular invasion (LVI)

3. Degree of cellular atypia

The Silva system categorizes ACs into three patterns:

» Pattern A: well-defined glands without LVI; patients
with this pattern rarely have lymph node metastasis
and may not need lymph node dissection;

« Pattern B: limited early destructive stromal invasion
with possible LVI;

+ Pattern C: diffuse destructive stromal invasion with
LVI; this pattern is associated with a high risk of lymph
node metastasis and poor prognosis [26].

Although the Silva classification has shown a high degree
of agreement between pathologists (up to 85%) [26-31], it
has not yet been incorporated into treatment standards and
requires further research. Its primary function is to facili-
tate the selection of less invasive treatment options for ear-
ly-stage invasive ACs [14].

TREATMENT

The European Society of Gynecological Oncology recent-
ly published a white paper that presents updated treatment
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guidelines for CC. The treatment guidelines depend on the
clinical stage of the disease, which is categorized as follows:
limited CC, locally advanced CC, and metastatic or recurrent
CC. The treatment of cervical AC does not differ from that
of SCC. This hypothesis was challenged by the difference in
outcomes between HPV-associated and HPV-independent
tumors. HPV-associated CC shows a statistically significant
improvement in overall rates of 5-year survival (odds ratio
[OR]: 0.06; 95% confidence interval [CI]: 0.017-0.17) [16].

Cervix-Confined Adenocarcinoma

Surgery remains the primary treatment for early-stage
CC. When treating stage IA1 CC without LVI in those who
wish to preserve fertility, cold knife cone biopsy may be
enough. Other options include trachelectomy combined with
pelvic lymphadenectomy or sentinel lymph node dissection
to reduce morbidity in patients with FIGO stage 1A2-IB1 tu-
mor [32]. Modified radical hysterectomy combined with pel-
vic lymphadenectomy or sentinel lymph node dissection is
recommended as a treatment option that does not preserve
fertility [32]. The question arises whether radical hysterec-
tomy should be performed in low-risk patients. Patients are
designated as low risk if their tumor size is <2 cm and their
invasion is <10 mm in the absence of LVI [33]. A study of 100
patients (56 undergoing simple hysterectomy and 44 under-
going conization) demonstrated a recurrence rate of 3.5%
[34]. In March 2024, the National Comprehensive Cancer
Network (NCCN) guidelines were changed to reflect simple
hysterectomy for women who meet the specified criteria [35].
Notably, this study included only patients with stage 1 or 2
AC, whereas those with stage 3 AC were excluded [34]. The
number of eligible candidates for extrafascial hysterectomy
may be further expanded in accordance with the results of
a randomized study published in February 2024. The SHAPE
(simple hysterectomy and pelvic node assessment) study in-
cludes all stages of AC as well as LVI [36]. This study involv-
ing 700 women similarly demonstrated a recurrence rate of
3.8% in those who underwent simple hysterectomy compared
with 3.2% in those who underwent radical hysterectomy. The
incidence of pelvic recurrences was 2.5% and 2.2%, respec-
tively, indicating no statistically significant difference. The
authors note that the small number of patients with stage
3 AC (2.7%) may limit the applicability of the results to this
specific population, and additional data are needed.

Ovarian metastases are rare in SCC confined to the cer-
vix. The incidence in AC ranges from 2.6% to 5.3% [37-39].
In cases where the uterus is not preserved for pregnancy,
ovarian transposition may be discussed with the patient when
deciding on surgery or the initiation of chemoradiotherapy
(CRT). Laparotomy is regarded as the preferred surgical
approach for hysterectomy, as evidenced by a randomized
controlled trial that revealed a 99.0% increase in three-year
overall survival with open surgery and a 93.8% increase with
minimally invasive surgery [40]. The findings of a retrospec-
tive cohort study provide further support for these results,
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indicating a higher mortality risk four years after diagnosis
in the minimally invasive surgery group compared with the
open surgery group (9.1% vs. 5.3%) [41]. The clinical staging
of CC underwent modifications in 2018, particularly with the
integration of advanced imaging modalities, resulting in a de-
cline in the number of patients undergoing surgical resection.
A cohort study of 1282 patients with CC who underwent fluo-
rodeoxyglucose positron emission tomography demonstrated
that 46% of patients had the same disease stage based on
the 2009 FIGO classification, although this number decreased
to 28% under the 2018 FIGO classification changes [42].

Some high-risk patients may be referred for adjuvant
radiotherapy after major surgery. The selection of these
subjects is facilitated by the Sedlis criteria, which include
data from a randomized clinical trial involving 277 women.
Recurrence-free survival has been shown to increase after
radiotherapy [43]. Importantly, the proportion of ACs was
<10% in all study participants. During long-term follow-up,
recurrences occurred in 44.0% of patients who did not re-
ceive radiotherapy and in 8.8% of patients who received
radiotherapy [44]. Another important aspect is the depth of
invasion and the presence of LVI, which play a key role in
determining the likelihood of AC recurrence. For example, in
SCC and AC, the indices of invasion depth and absence of LVI
have different significance in predicting recurrence: 25% and
15%, respectively [45]. Taking into account the differences in
recurrence rates, the development of a nomogram for plan-
ning adjuvant therapy is recommended.

Fertility Preservation in Cervical
Adenocarcinoma

Tumors involving the cervix may significantly affect a
woman'’s ability to conceive and bear a child. Fertility pres-
ervation becomes an important part of treatment, especially
for young women, as the average age of diagnosis for CC is
about 38 years [46]. This means that many patients still plan
to become pregnant after treatment.

Research indicates that a significant proportion of women
with cervical AC seek fertility preservation. For example, a
meta-analysis of several retrospective and one prospective
study found that of 1256 patients diagnosed with cervical AC,
265 chose fertility-preserving procedures [46]. These data
suggest that more than 20% of women with this diagnosis
wish to have children in the future.

Fertility-preserving treatment options are available for
those planning to have a child; however, these options ne-
cessitate a well-informed decision and adherence to specific
clinical criteria. The feasibility of these methods is deter-
mined by pathological study, as certain tumor types (e.g.,
usual-type AC) are more amenable to sparing treatment
modalities.

Conservative treatment is not typically recommended for
patients with certain tumor types, such as CCACs, small cell
neuroendocrine tumors, or GACs, due to their aggressive
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nature and poor prognosis, even with standard therapeutic
approaches [47]. Nonetheless, some forms of AC (stage 1
or 2 AC) may be considered as candidates for organ-sparing
procedures aimed at preserving fertility [32].

However, the classification of cervical ACs remains chal-
lenging, and different specialists may interpret the results of
histologic examination differently [25]. Nevertheless, tumor
stage does not always determine the treatment strategy, al-
though it may influence the choice of a specific fertility-pre-
serving method. The proponents of the Silva classification
system believe that standardization of treatment approaches
may improve clinical outcomes [26].

In addition, a tumor size influences the selection of treat-
ment modalities. For example, small lesions (<3 mm) may be
treated conservatively, including cervical conization, if there
is no evidence of LVI [32]. For tumors up to 2 cm and invasion
depth of up to 10 mm, a conservative approach, involving the
excision of the tumor lesion followed by lymph node exam-
ination, is a viable option.

Patients with infiltrative lesions and no LVI may be of-
fered radical trachelectomy with lymph node dissection. This
option is appropriate for cases of usual-type SCC or AC with
invasion depth of <10 mm and no resection margin lesions
[48-50]. Such approaches allow minimizing the risk of dis-
ease recurrence and preserving the chance of successful
delivery [47].

Previously, patients with tumors >2 cm were considered
contraindicated for fertility-preserving surgery. However,
recent studies have shown that extension of the selection
criteria to 4 cm may enable up to 30% of patients to under-
go fertility-preserving treatment [51]. In this case, surgery
includes a radical trachelectomy accompanied by lymph-
adenectomy and a thorough intraoperative evaluation. This
evaluation involves the removal of tumor margins and di-
lation and scraping of the uterine fundus to detect possible
residual pathology. The decision to proceed with this proce-
dure is made jointly by the physician and the patient after an
individual discussion of all risks and benefits.

Consequently, advanced treatment options offer the hope
of preserving fertility for many women with cervical disease.
It is important to consider each patient's individual character-
istics, desire to have children in the future, and disease pro-
gression to determine the most appropriate treatment plan.

Locally Advanced Cervical Cancer

Locally advanced CC has historically been addressed
through a combination of external beam radiotherapy and a
one-week course of cisplatin followed by brachytherapy [32,
52]. This approach was predicated on data from five pivotal
trials conducted in the 1990s, which demonstrated that the
combination of radiosensitizing chemotherapy with radiation
exposure increased overall survival [53-57]. In 1999, the
NCCN issued an updated guideline that introduced the use
of platinum-based chemotherapy along with radiation, and
this protocol remained the standard of care for more than
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two decades [32]. However, attempts to improve survival by
increasing the chemoradiation regimen have proven to be in-
effective. For example, a randomized phase 3 trial comparing
the efficacy of four cycles of carboplatin and paclitaxel after
chemotherapy showed no significant difference in overall
survival rates (71% vs. 72% at 5 years) [58].

Recently, immunotherapy has made a significant break-
through in the treatment of late-stage and recurrent CC,
although preliminary findings showed no significant chang-
es. An international phase 3 trial investigating the use of
durvalumab in combination with CRT showed no difference
in disease progression-free survival (PFS) in a population
not selected by specific biomarkers [59]. On the other hand, a
randomized phase 3 study published in 2024 demonstrated a
statistically significant improvement in PFS of 67.8% with pem-
brolizumab versus 57.3% with placebo over 24 months, with no
significant increase in the toxic profile unrelated to immuno-
therapy [60]. The differences in outcomes are due to the patient
populations and the mechanisms of action of the specific drugs
used in the durvalumab and pembrolizumab trials. Although
overall survival data are still lacking, the progress in PFS
represents an important step forward in the treatment of lo-
cally advanced CC. Additional phase 1 and 2 clinical trials of
immunotherapeutic agents are underway to further explore
the role of immunotherapy in this area [61-64].

A new strategy in the treatment of locally advanced CC is
the use of induction chemotherapy before the main course.
The European Society for Medical Oncology presented the
results of a randomized controlled phase 3 trial showing a
significant survival benefit when six weekly courses of car-
boplatin and paclitaxel were added to CRT. A study in 500
patients with different cancer stages (FIGO 2008 IB1 with
positive nodes, 1B2, II, 1lIB, and IVA) showed a 9% improve-
ment in PFS (73% vs. 64% with induction chemotherapy plus
CRT and CRT alone at 5 years, respectively) [65]. In addition, a
39% improvement in overall survival was observed (OR: 0.61;
95% CI: 0.40-0.91). At the time of writing the article, detailed
information on the proportion of patients with AC was not
available; however, it is expected to increase as only 82%
of the participants had SSC. The results of this study may
lead to a change in treatment practice with the potential to
improve overall survival. An analysis of long-term data on
the efficacy of pembrolizumab in combination with chemo-
therapy is ongoing.

Metastatic/Recurrent Cervical Cancer

Despite the advances in contemporary medicine, meta-
static and recurrent CC remains a serious problem. Plati-
num-based chemotherapy remains a key component of the
systemic treatment of this disease. This is based on the re-
sults of a randomized phase 3 clinical trial comparing the
efficacy of cisplatin monotherapy with a combination of cis-
platin and paclitaxel in patients with SCC alone. The find-
ings indicated that combination therapy led to a substantial
enhancement in PFS [66]. Subsequent studies in AC patients
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evaluated various combinations of cisplatin with other drugs,
including topotecan, vinorelbine, and gemcitabine. However,
these combinations did not demonstrate superiority over the
combination of cisplatin and paclitaxel [67].

The combination of cisplatin and paclitaxel remained
the standard of care until the results of a 2014 randomized
clinical trial in which bevacizumab therapy was used. The
addition of bevacizumab increased the median survival to
17 months compared with 13.3 months with cisplatin and
paclitaxel alone [68]. Even more progress was made with
the Keynote-826 trial, which added immunotherapy to the CC
armamentarium for the first time. Pembrolizumab, a check-
point inhibitor specific for the programmed death 1 (PD-1)
receptor, has become a target for the treatment of patients
with PD-L1-positive cancer. The addition of pembrolizum-
ab to platinum-based chemotherapy, either with or without
bevacizumab, led to a 38% reduction in the risk of disease
progression or mortality among patients with PD-L1-positive
tumors [69]. The evaluation of HPV-negative AC showed that
approximately 32% of cases had a combined positive score
(CPS) =1, which is the clinical threshold for pembrolizumab
prescription [70]. Consequently, approximately one-third of
patients diagnosed with AC may be eligible for immunother-
apy as part of a comprehensive treatment.

Despite the inclusion of immunotherapy in treatment
regimens for recurrent CC, unsatisfactory results require the
search for new treatment methods. One of the most promis-
ing directions is the use of antibody-drug conjugates (ADCs),
which are complex molecules consisting of a monoclonal
antibody, a cytotoxic drug, and a linker providing their con-
nection. The monoclonal antibody targets a specific antigen
on the surface of cancer cells and delivers cytotoxic drugs
directly to the tumor site. In a phase 3 study, tizotumumab
vedotin (TV) was used as a monotherapy for the treatment of
recurrent CC after second- or third-line chemotherapy, with
overall survival as the endpoint [71]. The results showed a
significant improvement in overall survival with TV, with a
median survival rate of 11.5 months vs. 9.5 months observed
with conventional chemotherapy. In addition, PFS improved:
4.2 months vs. 2.9 months, respectively. Subgroup analysis
showed that patients with AC and adenoplastic cell tumor
(representing 36.9% of the study population) did not show
a significant improvement in overall survival with TV (OR:
0.75; 95% Cl: 0.45-1.10); however, the improvement in PFS
remained pronounced (OR: 0.63; 95% Cl: 0.44-0.89). This is
an important observation, as this is the group of patients with
the least satisfactory outcomes following conventional sec-
ond- and third-line treatment modalities.

Furthermore, the combination of bevacizumab, carbopla-
tin, or pembrolizumab with TV has been studied in the context
of treating recurrent metastatic CC [72]. A phase 1b/2 study
demonstrated the efficacy of combination therapy with TV,
exhibiting encouraging outcomes with overall response rates
ranging from 35.3% to 54.5% across three different groups.
However, further investigation is necessary to evaluate the
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role of TV in combination therapy as a potential component
of first- or second-line treatment.

In April 2024, the U.S. Food and Drug Administration ap-
proved a new ADC for the treatment of CC. The ADC, known
as trastuzumab deruxtecan (T-DXd), was investigated in a
basket trial that included patients with Her2-positive ad-
vanced or metastatic cancers of the biliary tract, bladder,
cervix, endometrium, ovaries, pancreas, and other solid tu-
mors. The main aim of the study was to determine the overall
response rate to therapy [73]. The study participants were
those patients whose Her2 expression level was 3+ or 2+
according to the results of immunchistochemical reaction.

The group of patients with CC showed some of the best
overall response rates of any tumor type, making T-DXd a
very promising treatment for patients with Her2 expression.
Although only 40 patients participated in the study, the authors
considered this number sufficient to obtain reliable results. The
response rate in the group of patients with CC was 50.0%.

Additional data on the distribution between SCC and AC
are not yet available. A systematic review showed that ele-
vated Her2 expression levels occur in approximately 5.7% of
patients. However, this result was based on criteria estab-
lished in 2007, 2013, or 2018 for breast or gastric cancer,
indicating significant heterogeneity in the data [74]. This may
result in an underestimation of the proportion of Her2-posi-
tive patients with gastric criteria who are potentially eligible
for this treatment. A separate pathological study of 109 fe-
male patients with AC showed that 29% were Her2 positive
(3+ or 2+) as per the immunohistochemical reaction data
when evaluated by gastric criteria [75]. Therefore, T-DXd
may prove to be an effective treatment option for a significant
proportion of patients with AC.

HPV-Independent Cervical Adenocarcinoma

HPV-independent cervical ACs are a special category
of tumors that differ from usual-type HPV-associated ACs.
These ACs are characterized by a high degree of aggressive-
ness, which leads to worse overall survival and PFS com-
pared with usual-type ACs [19, 76]. The peculiarity of GAC is
the propensity for rapid growth and progression, frequently
accompanied by metastasis to distant organs even at the
time of diagnosis [14, 74]. A comparative analysis of ACs
reveals that GAC is more frequently diagnosed at stage |l
according to the FIGO classification system [13]. The median
overall survival for FIGO stage II-IV disease is 17 months,
compared with 111 months for stage | disease [77].

Screening tests such as Pap smears are often ineffective
in detecting GAC because the primary focus of the disease is
in the proximal endocervix [78]. GAC has distinctive imaging
features, including its location in the upper portion of the cer-
vical canal, involvement of the uterine body, and infiltrative
endophytic growth [79]. The presence of small cystic masses
is also indicative of the condition [79]. GAC is distinguished by
its resistance to radiotherapy, with a response rate of only 50%
compared with 82% in usual-type ACs [19]. The response to
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chemotherapy is also lower, with a 46% response rate com-
pared with 85% in patients with usual-type AC [80].

Molecular biological studies have shown that most GACs
increase Her2 expression [22]. The use of trastuzumab in
patients with this mutation has been reported [77]. There
are no specific recommendations for the treatment of CCACs
and M-LACs in clinical guidelines. Consequently, physicians
rely on their experience and knowledge to choose the best
treatment among the approved methods. For example, some
patients with CCAC may have PD-1 expression with CPS >1,
thus validating the use of pembrolizumab, although these
patients were previously excluded from relevant trials [69,
70]. In addition, genetic diagnosis is becoming increasingly
important in this population with the availability of advanced
mutation detection tests. CCAC still has few known targets
for targeted therapy, but a small study of 13 CCAS cases
showed that Her2 amplification occurs in 50% [22, 81]. T-DXd
is the first biomarker-specific targeting agent for patients
with metastatic or recurrent forms of cancer.

FUTURE PERSPECTIVES

As personalized therapies are developed, issues related
to the classification of HPV-associated and HPV-independent
ACs are becoming increasingly important. One example is
ongoing research of therapeutic HPV vaccines, which are be-
ing considered as stand-alone treatment or in combination
with systemic approaches such as immunotherapy [82-84].
A study was conducted to evaluate the impact of vaccination
and surgical intervention on early-stage CC [85]. The differ-
entiation of treatment based on HPV status may contribute
to more precise therapy of HPV-associated tumors. Howev-
er, it may lead to an increased emphasis on the treatment
of HPV-associated cancer compared with those that are not
associated with HPV. Trials focusing on specific treatment
regimens for ACs have mostly yielded negative results [86,
87]. Studies of rare histological types are ongoing. An obser-
vational study of GACs aims to establish a comprehensive
clinical and pathological report, including molecular profiling
[88], whereas registration of cervical neuroendocrine carci-
nomas will help to characterize treatment and outcomes [89].
There are ongoing phase 2 trials in patients with GAC [90] and
small cell neuroendocrine carcinoma [91]. Given the increas-
ing prevalence of HPV-independent histotypes, an increase
in the number of developing therapies should be expected.

Immunotherapy is becoming an integral part of clinical
practice in the treatment of CC. The pivotal Keynote-826
study in persistent recurrent/metastatic CC showed that the
addition of pembrolizumab to carboplatin and paclitaxel with
or without bevacizumab significantly prolonged PFS. Addi-
tional clinical benefits were reported when pembrolizumab
was added to standard CC treatment regimens, as shown in
the Keynote-18 trial. The impact on overall survival remains
the subject of further research. ADCs show great promise
in the treatment of recurrent CC. Tizotumumab vedotin in
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recurrent/metastatic CC has shown significant improvement
in overall survival in cases previously considered incurable
and primarily served a palliative function. Trials are under-
way to evaluate its use in combination with carboplatin,
which may clarify its role as a monotherapy or in combination
with chemotherapeutic agents. Therapies targeting specif-
ic biomarkers, such as Her2-positive CC, are now available
with trastuzumab, thereby opening new treatment options for
high-risk disease previously excluded from pembrolizumab
or TV trials. The treatment of the 25% of ACs that are not of
the usual type remains an unresolved issue.

CONCLUSION

Cervical AC is a complex and dynamic disease. Current
treatment strategies rely on distinguishing HPV-associated
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and HPV-independent tumors, allowing for more precise AC
subtyping and tailored therapeutic strategies.

Treatment algorithms have been developed for usual-
type AC, taking into account its specific morphological fea-
tures, which allows using adequate adjuvant therapy at ear-
ly stages of the disease. Significant advances in treatment
are associated with the introduction of immunotherapy and
ADC into systemic therapy. Nevertheless, progress in the
treatment of HPV-independent ACs, including GAC and other
highly aggressive histological types, remains restricted, ex-
cept for Her2-positive tumors. Retrospective studies suggest
differences in cancer outcomes, and new data on genetic mu-
tations may lead to more targeted treatments in the future as
oncology moves into the era of precision medicine. Currently,
treatment approaches for endocervical AC remain similar to
those used for SCC.
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