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ABSTRACT

Background: The risk of endometrial cancer (EC) in atypical endometrial
hyperplasia/endometrioid intraepithelial neoplasia (AEH/EIN) is highly
variable among different series. Recent studies suggested that histological

criteria may subdivide AEH/EIN into prognostically relevant groups.

Objective: To assess the risk of EC in AEH/EIN patients stratified

according to integrated histological parameters.

Methods: All women with AEH/EIN undergoing hysterectomy within 1
year from diagnosis without undergoing progestin treatment were
included. AEH/EINs were subdivided into 3 study groups, based on
nuclear atypia and on the presence of focal (<2 mm) stromal
disappearance (FSD): low-grade (LG)-AEH/EIN, high-grade (HG)-
AEH/EIN, and FSD-AEH/EIN. The rate of EC on the subsequent
hysterectomy was assessed in each study group, and differences between
study groups were assessed using Fisher’s exact test, with a significant p-

value<0.05. Reproducibility was assessed by using Cohen’s k.



Results: Ninety-six patients were included. Overall, 36/96 patients
(37.5%) had EC on the subsequent hysterectomy. The number of EC was
4/42 (9.5%) in LG-AH/EIN, 14/28 (50%) in HG-AH/EIN, and 18/26
(69.2%) in FSD-AEH/EIN. The rate of EC was significantly higher in HG-
AH/EIN than in LG-AEH/EIN (p<0.001), while it did not significantly
differ between HG-AEH/EIN and FSD-AEH/EIN (p=0.176). The
reproducibility among pathologists was moderate for LG-AEH/EIN vs
HG-AEH/EIN (k=0.58) and substantial for FGD-AEH/EIN vs LG-

AEH/EIN (k=0.63) and HG-AEH/EIN (k=0.63).

Conclusion: AEH/EIN can be stratified into prognostically relevant
groups based on integrated histological parameters, with a possible major

impact on patient management.



BIBLIOGRAPHIC SECTION



ENDOMETRIAL HYPERPLASIA AND

ENDOMETRIAL CANCER

EPIDEMIOLOGY

Endometrial hyperplasia (EH) is an hyperproliferative condition
characterized by increased gland-to-stroma ratio compared to normal
proliferative endometrium??,

The clinical importance of EH is due to its potential to progress to
endometrioid endometrial cancer (EC), with “atypical” types of EH
considered precancerous lesions?. In particular, the estimated progression
risk of EH in EC is 8-29%2.

Incidence of EH is estimated 133/100.000 among women, most
commonly observed in women aged 50-54, and rarely in women under
30%.

Most cases of EH result from high levels of estrogens, not balanced by
sufficient levels of progesterone®. Continuous estrogen stimulation of the

endometrium leads to proliferative changes in the glandular epithelium,



which includes glandular remodeling. This results in glands that vary in
shape and are irregularly arranged.

Risk factors for progression to EC include obesity, unopposed estrogen
therapy, tamoxifen use, polycystic ovary syndrome (PCOS), and
nulliparity®.

On the other hand, EC is the most common gynecological malignancy in
high-income countries’. Known risk factors for endometrial cancer are
high levels of estrogens without the protective effect of
progesterone/progestins (unopposed estrogens), obesity, early age at
menarche, nulliparity, late age at menopause, Lynch syndrome (i.e. a
hereditary syndrome resulting from germline mutations in DNA mismatch
repair genes, such as MLH1, MSH2, MSH6, and PMS2, and characterized
by familial clustering of colorectal, endometrial and other types of
cancer®), older age and tamoxifen use®. Due to a high prevalence of such
risk factors, the incidence of endometrial carcinoma has increased over

the past two decades in the US"1°,



RISK FACTORS

Specific risk factors for EH and EC are associated with a high estrogen
environment. Most patients typically present with a characteristic clinical
profile that includes a high body mass index (BMI), overweight (BMI: 25-
29.9 kg/m?) or obese (BMI > 30 kg/m?), often with other components of
the metabolic syndrome. Evidence that a higher body fat (assessed by
BMI, waist circumference measurements, and weight gain in adults) is a
risk factor for EC is compelling. Glycemic load is likely another risk factor
for EH and EC, while evidence suggesting that a sedentary lifestyle and
height are causes of endometrial cancer is limited*!.

Obesity is the most common cause of endogenous estrogen
overproduction. Excessive adipose tissue increases peripheral
aromatization of androstenedione to estrone. In premenopausal women,
elevated estrone levels trigger an abnormal feedback loop in the
hypothalamic-pituitary-ovarian axis. The clinical findings are oligo- or
anovulation. In the absence of ovulation, the endometrium is exposed to
virtually continuous estrogen stimulation without subsequent
pregestational effect and without menstrual withdrawal bleeding.
According to a meta-analysis involving 6 studies and 3132 cancer cases,

the relative risk (RR) for the development of EC in women with metabolic



syndrome is 1.89 [95% confidence interval (Cl) 1.34-2.67, P < 0.001].
Considering the individual components of the metabolic syndrome,
obesity is associated with the greatest increase in RR 0of 2.21 (P <0.001)*2.
The strength of the association between obesity and cancer risk increases
with increasing BMI: RR for overweight is 1.32 (95% CI 1.16-1.50) and
for obesity 2.54 (95% CI 2.11-3.06)*%. Other components of metabolic
syndrome linked to endometrial cancer include hypertension, with a RR
of 1.81 (P = 0.024) or an odds ratio (OR) of 1.77 (1.34-2.34)“.
Hypertriglyceridemia has a weaker but still significant association (RR
1.17, P < 0.001)®. Diabetes mellitus has long been considered an
independent risk factor for EH and EC, with an approximate doubling of
the risk (OR 2.1; 95% CI 1.40-3.41)%*. However, the fact that people with
type 11 diabetes mellitus (T2DM) tend to be obese is a confounding factor,
and a recent epidemiological study from the United States has questioned
the independent role of T2DM as a risk factor for endometrial cancer?®,
Our study showed that, in women diagnosed with EH, diabetes mellitus
was significantly associated with the risk of coexistent cancer?’.

Nulliparity and infertility are also classic risk factors for EH and EC.
Among the causes of infertility, polycystic ovary syndrome (PCOS)
appears to be the most important, with an almost threefold increased risk

(OR 2.79-2.89)%.



Other risk factors for EH and EC include estrogen therapy alone (in the
absence of adequate progestin balance), estrogen-producing tumors, and
early menarche/late menopause. Estrogen therapy without adequate
balance increases the risk of endometrial cancer by 10- to 30-fold if
treatment continues for 5 years or more!®. Estrogen-producing tumors, or
ovarian granulosa tumors, and theca tumors carry an increased risk of EC,
with up to 20% of women with these tumors having simultaneous
endometrial cancer. Both early menarche and late menopause are
associated with a 2-fold increased risk for endometrial cancer. The RR is
2.4 for women <12 years versus >15 years and is 1.8 for women >55
versus <50 years?,

Family history is another risk factor: endometrial carcinoma is the most
common extracolonic manifestation in Lynch syndrome (hereditary
nonpolyposis colorectal cancer [HNPCC]). This autosomal dominant
syndrome results mainly from mutations in mismatch repair genes. The
mismatch repair genes associated with Lynch syndrome are MLH1,
MSH2, MSH6 and PMS2%, Genetic mutation prevents the repair of base
pairing errors, which are commonly produced during DNA replication.
Inactivity of this DNA repair system leads to mutations that can promote
carcinogenesis. Mutation carriers have a 40 to 60% risk of developing

endometrial carcinoma. Among women, the risk of endometrial



carcinoma exceeds that of colorectal carcinoma, and it often develops at a
young age. Of the cases of endometrial carcinoma, 2 to 5 percent are
attributable to Lynch syndrome?2. In general, most familial cases develop
in premenopausal women?3, Women carrying mutations in the BRCA1
and BRCA2 genes have an increased risk of breast and ovarian cancer.
They may also have a slightly elevated risk of endometrial cancer, but
only because breast cancers are often treated with tamoxifen?*,

Tamoxifen causes a two- to three-fold increased risk of developing
endometrial cancer because of its modest "unbalanced" estrogenic effect
on the endometrium. The increased risk of endometrial cancer almost
exclusively affects postmenopausal women, and cancer incidence rates
increase linearly with the duration and cumulative dose of tamoxifen
therapy. Consequently, women taking tamoxifen should be monitored for
endometrial risk and should report any spotting and vaginal bleeding.
Routine endometrial surveillance does not increase early diagnosis rates,
except in cases where a patient treated with tamoxifen does not present
such symptoms or is identified as being at high risk of endometrial

cancer®.



PROTECTIVE FACTORS

The use of combined oral contraceptives (COCs) for at least 1 year leads
to 30-50% reduction in the risk of EH and EC, and the risk reduction
extends over 10 to 20 years®. This most likely results from a preventive
chemotherapeutic effect on the endometrium provided by the progestin
component. Of course, the progesterone intrauterine device (IUD) also
confers long-term protection from EH and EC. Similar protective effects
have been found with copper-based 1UD types?.

Smokers have a lower risk of developing EH and EC. The biological
mechanism is multifactorial, but is partly related to lower circulating
estrogen levels due to reduced body weight, earlier menopause and altered

hormone metabolism?’.

CLASSIFICATION

EH can be classified in two different entities according to World Health

Organization Classification for Female Genital Tract Tumors of 2020:

non-atypical hyperplasia (NAH, benign endometrial hyperplasia) and

10



atypical endometrial hyperplasia (AEH), also known as endometrioid

intraepithelial neoplasia (EIN)?.

New term

Hyperplasia without
atypia

Atypical hyperplasiaf
endometrioid intra-
epithelial neoplasia

Synonyms

Benign endometrial hyperplasia; simple
non-atypical endometrial hyperplasia;
complex non-atypical endometrial hy-
perplasia; simple endometrial hyperpla-
sia without atypia; complex endometrial
hyperplasia without atypia

Complex atypical endometrial hyperpla-
sia; simple atypical endometrial hyper-
plasia; endometrial intraepithelial neo-
plasia (EIN)

Genetic changes

Low level of somatic mutations in
scattered glands with morphology on
HE staining showing no changes

Many of the genetic changes typical for
endometrioid endometrial cancer are
present, including: micro satellite insta-
bility; PAX2 inactivation; mutation of

Coexistent invasive
endometrial carci-
noma

<1%

25-33% [5]
59% [3]

PTEN, KRAS and CTNNBT (B-catenin)

Figure 1: WHO 2020 classification of EH?,

This classification represents an evolution from the previous system
proposed in 1994, which identified four categories of EH, based on two
characteristics: cytological atypia (loss of polarity, nuclear enlargement
and rounding, and presence of nucleoli) and glandular complexity (closely
packed glands with irregular profile)®.

In detail, these categories were:

simple hyperplasia without atypia (SH);

simple hyperplasia with atypia (SAH);

complex hyperplasia without atypia (CH);

complex hyperplasia with atypia (CAH).

11

Progression
to invasive
carcinoma
RR:1.01-1.03

RR: 14-45



In fact, several studies demonstrated that EH has a dual nature, including
benign proliferation reactive to unopposed action of estrogens, as well as
precancerous lesions®.
In order to distinguish between these two entities, alternative classification
systems were developed:
- Endometrial Intraepithelial Neoplasia (EIN) system
The EIN system is based on three histomorphologic parameters,
glandular crowding, lesion diameter >1 mm, and cytology different
from adjacent endometrium, that allow differentiation between
benign hyperplasia and EIN22%31,
- The European Working Group of Experts (EWG) system
In this classification, Authors combined AEH and well
differentiated adenocarcinoma in one category named endometrioid
neoplasia (EN), and simple and complex hyperplasia without atypia
in another category named benign hyperplasia®2.
With the 2020 revision, the WHO system has conceptually accepted the
EIN system, recognizing the presence of only two categories of
endometrial hyperplasia: one benign (non-atypical hyperplasia, NAH)
and one premalignant (AEH/EIN). In particular, NAH is clearly defined

as reactive proliferation and benign hyperplasia is reported as a synonym
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of NAH. On the other hand, AH is defined as a premalignant lesion and
EIN is reported as a synonym of AH.

However, there is no unanimous consensus on a recommended system.
The American College of Obstetricians and Gynecologists (ACOG) and
the Society of Gynecologic Oncology (SGO) recommend the use of the
EIN system to distinguish premalignant lesions3*34, On the other hand, in
2016, joint guidelines from two committees, the Royal College of
Obstetricians and Gynecologists (RCOG) and the British Society for
Gynecological Endoscopy (BSGE), regarding the management and
classification of hyperplasia were published, recommending the WHO
classification®.

However, despite being equated to the EIN system, the WHO
classification does not accurately describe the changes adopted to define
premalignancy. In fact, some definitions such as “crowded aggregates of
cytologically altered glands” refer to the EIN system, while other ones,
such as “cytologic atypia superimposed on NAH defines AH”, seem to
refer to the previous WHO criteria. Furthermore, SH and CH are listed as
synonyms of NAH, while SAH and CAH are listed as synonyms of AH.
In this way, cytologic atypia might appear as the only crucial parameter
for recognizing precancer; this would define the WHO 2020 system as a

collapsed version of the 1994 one.
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A meta-analysis on eight studies with 1352 hyperplasias was performed
to assess congruence between WHO 1994 and EIN classification systems
of endometrial hyperplasia, finding that WHO 1994 system is in fact not
congruent with the EIN system and cannot be directly translated into a
dual classification *°.

In particular, this difference was partially attributable to the complexity of
glandular architecture. Indeed, in the NAH subgroups, the rate of EIN
diagnosis was only 6% in SH but over 50% in CH.

Therefore, complexity of glandular architecture appears as a crucial
parameter in the risk of progression to EC, as demonstrated by our meta-
analysis which showed that, in the absence of cytologic atypia, complexity
of glandular architecture significantly increases the risk of progression of
EH to cancer, with a risk increase of almost 5-fold?'.

In addition, it was demonstrated that in CH, the risk of occult EC is
significantly higher than in SH (12.4% VS 2%)%.

This means that, by applying EIN criteria, SH is congruently benign, while
more than half of CH (which using EIN criteria would have been declared
NAH) is premalignant and 1 out of 10 is malignant, highlighting that the
presence of a complex glandular architecture may be a crucial

premalignant feature, independent from the presence of overt cytologic
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atypia. Based on this evidence, complexity of glandular architecture
should not be disregarded in the classification of EH.

An application of the WHO system based on only cytologic atypia would
cause many precancers to be missed, with a significant risk of progression
to malignancy.

In order not to miss premalignant lesions, we have proposed an integration
of WHO system with EIN system. Basically, we have suggested using
EIN criteria to recognize premalignant EH, substratifying them based on
the presence of overt cytologic atypia. According to such approach, three
EH category would be identified: benign EH (polyclonal); EIN without
overt atypia (premalignant, but with lower risk of cancer); EIN with overt
atypia (premalignant, with higher risk of cancer)®.

In fact, many pathologists are reluctant to make a diagnosis of
premalignancy in the absence of evident atypia, especially considering
that the adjective “atypical” is included in “AEH/EIN”. In the routine
pathology practice, it is not uncommon to encounter foci of crowded
glands with no overt atypia, in which distinguishing between non-atypical
hyperplasia and AEH/EIN is challenging.

In addition, it was demonstrated a poor correlation between pre-operative

endometrial sampling and final diagnosis®®, highlighting that a differential
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diagnosis among NAH, AEH/EIN and EC is challenging, especially in the
pre-operative setting.

Therefore, identifying additional criteria to predict the risk of EC in
AEH/EIN appears clinically relevant.

An attempt in this field was made by Zhang et al., who subdivided
AEH/EIN into type A (showing foci of stroma disappearance <2 mm) and
type B (showing intervening stroma among glands). The authors found
that type A AEH/EIN had a significantly increased risk of EC on
hysterectomy performed within 6 months. However, type B AEH/EIN still
showed a relatively high risk of EC (26.2%)%, comparable to that of
previously published series of AEH/EIN“, Therefore, a category of low-
risk premalignant lesions was not identified.

In 2019, we performed a meta-analysis of the literature regarding the
prognostic significance of two different systems for the classification of
AEH/EIN, i.e., the 1994 WHO system (which was based on nuclear
atypia) and the EIN system (which was based on glandular crowding and
cytological demarcation, not requiring overt atypia). We included only
patients who underwent hysterectomy within 1 year from index diagnosis.
We found that the EIN system was more sensitive in stratifying the risk of
EC, while the 1994 WHO system was more specific. Our conclusion was

that the integration of the two systems would lead to a more accurate
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stratification of the risk of EC in AEH/EIN, with potential benefits in
terms of a more tailored management. We proposed to subdivide
AEH/EIN into “EIN without overt atypia” (premalignant lesion at lower
risk of EC) and “EIN with overt atypia” (premalignant lesion at higher
risk of EC). However, we did not assess in detail the objectivity of the
criteria to define the presence of overt atypia®.

In 2021, D’ Angelo et al. tried to provide objective criteria to grade atypia
in AEH/EIN. The authors subdivided 79 cases of AEH/EIN into low-
grade AEH and high-grade AEH, the latter characterized by loss of
polarity and rounded enlarged nuclei with prominent nucleoli in most
cells, with brisk mitotic activity. They found that no case of low-grade
AEH showed EC at hysterectomy performed within 1 year from diagnosis,
supporting that the grade of atypia provides crucial prognostic

information®2.

MOLECULAR FACTORS

Histologic classifications may be affected by several problems, such as
low reproducibility, tissue inadequacy, artefact changes, or ambiguous

features®.
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In order to improve the reliability of the differential diagnosis, several

diagnostic molecular markers have been proposed.

PTEN

Great emphasis has been given to the loss of expression of the tumor
suppressor protein phosphatase and tensin homolog (PTEN)?, since the
mutation of PTEN is the most common molecular alteration found in
endometrial carcinogenesis®® and occurs in an early phase. Inthe 2021
ESGO guidelines, the immunohistochemical assessment of PTEN
expression is recommended to recognize endometrial precancerous
lesion®,

PTEN gene is located at chromosome 10023 and encodes a
phosphatase which acts as a tumor suppressor. It has a lipid
phosphatase activity, which induces cell cycle arrest, upregulates
AKT-dependent proapoptotic mechanisms and downregulates Bcl-2-
dependent antiapoptotic mechanisms, acting in opposition to PI3K.
Moreover, PTEN has also a protein phosphatase activity, which is
involved in the inhibition of focal adhesion formation, cell spread and
growth-factor-stimulated MAPK signaling®.

In the four categories of endometrial cancer identified by the Cancer

Genome Atlas Research Network (ultramutated, hypermutated, copy

18



number low, copy number high), PTEN mutations were found in 94%,
88%, 77% of and 15% of cases respectively*®.

Although a loss of PTEN function is involved in endometrial
carcinogenesis, we performed a meta-analysis of 18 studies that
showed that immunohistochemical evaluation of PTEN expression has
a low diagnostic usefulness in the differential diagnosis between
benign and premalignant EH*’. On the other hand, other studies
demonstrated that PTEN may have a prognostic value for progression
of EH to EC, and for the presence of a coexistent EC after a diagnosis
of EH*®%, This was recently confirmed by our meta-analysis.
However, PTEN evaluation does not appear as a reliable tool in
differentiating benign and premalignant EH, demonstrating low

sensitivity and specificity®°.

ARID1A
ARID1A/BAF250 is a nuclear protein that participates in forming the
SWI/SNF chromatin remodeling complex. The protein is involved in
important cellular functions including transcription modulation, DNA
damage repair, DNA synthesis and DNA methylation. ARID1A acts
as a tumor suppressor. Inactivating mutations of ARID1A result in loss

of ARID1A protein expression, a common condition in EC®L,
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ARID1A is one of the immunohistochemical marker proposed by the
ESGO guidelines to differentiate premalignant EH from benign
hyperplasia®*.  However, the  diagnostic  accuracy  of
immunohistochemistry for ARID1A is anything but defined.

We found that ARID1A loss was very little sensitive for premalignant
EH. This finding resulted in a suboptimal diagnostic accuracy, making
ARID1A inadequate as a diagnostic marker. On the other hand, the
specificity of ARID1A as a marker of premalignancy was almost
perfect (99%). For this reason, ARID1A does not appear adequate as a
stand-alone diagnostic marker of premalignant EH, but it may be
useful as a “rule-in” test for diagnosis of precancer, due to its excellent

specificity®2.

PAX2
PAX2 gene is a member of a paired box gene family consisting of nine
components (PAX1 to PAX9), especially expressed during the
embryonic development and organogenesis®3. However, PAX proteins
are also involved in several malignancies, acting as proto-oncogenes
by transactivating promoters of target genes which regulate cell
growth, self-sufficiency, apoptosis and cellular transformation®*. In

particular, PAX2 protein has anti-apoptotic effects binding to the
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regulatory region at the 5'end of P53 gene and inhibiting its protein
production at the transcriptional level. The expression of PAX2 is
upregulated indirectly by the estrogen receptor o pathway®.
Nevertheless, the role of PAX2 and its changes of expression in
endometrial carcinogenesis are still unclear, with the common
suggestion that PAX2 expression decreases in endometrial cancer and
precancer.

We found that both complete loss and decrease of PAX2 expression
were significantly more common in EC and precancerous EH than
benign EH%,

Pathway models for the possible tumor suppressor activity of PAX2 in
endometrial carcinogenesis might be suggested by studies about
carcinogenesis in other tissues. In particular, several mechanisms have
been proposed for tumor suppressor activity of PAX2 in ovarian
carcinogenesis. PAX2 knockdown in fallopian tube epithelial cell lines
increased expression of the stem cell markers CD44 and SCA1 and
reduced the capability of these cells to form differentiated epithelial
luminal structures®’. It has been showed in murine oviductal epithelial
cells that wild type p53 improves PAX2 transcription, while mutant
p53 decreases®™. In a fallopian tube model of ovarian cancer with

PAX2 and PTEN loss, re-expression of PAX2 repressed the oncogenic
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properties of these cells and extended survival®®. On the other hand,
PAX2 expression in a spontaneous ovarian surface epithelium derived
model of high-grade serous ovarian carcinoma reduced proliferation
and metastasis by increasing COX2 and reducing HTRAL
expression®®. Altogether, these results suggest PAX2 loss may be an
early molecular event in ovarian cancer progression that predisposes
cells to further mutations that can drive tumorigenesis, regardless of
cell of origin®. Such mechanisms might underlie also endometrial

carcinogenesis.

BCL2

The anti-apoptotic protein B-cell lymphoma 2 (Bcl-2) is upregulated
through the actions of estrogens, and its expression has been observed
to increase in proliferative endometrium and in benign EH. Several
studies have found a loss of Bcl-2 expression in neoplastic endometrial
samples (premalignant EH and EC)®. Therefore, Bcl-2 loss has been
proposed as a marker to detect intraepithelial neoplasia in endometrial
specimens®?,

Our meta-analysis on twenty studies showed that Bcl-2 loss was
significantly associated with premalignant features of EH, while no

significant differences were found between proliferative endometrium
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and benign EH, and between premalignant EH and EC. These findings
strongly suggest that Bcl-2 loss may be a marker of endometrial

neoplasia, and are compatible with scientific evidence on Bcl-2

physiology®2.

CLINICAL PRESENTATION

The clinical onset of EH and EC is represented, in most cases, by abnormal
uterine bleeding, whether it is vaginal blood loss during menopause or
unexpected bleeding compared to normal menstrual flow during
childbearing age. Abnormal uterine bleeding in the premenopausal
population includes a spectrum of disorders that may include
menorrhagia, metrorrhagia, and oligomenorrhea®.

Very rarely, in fact, the neoplasia is asymptomatic and the diagnosis is
made accidentally.

Given the increased incidence of endometrial carcinoma and the younger
age of onset, it is necessary to subject all patients of childbearing age who
present with intermenstrual metrorrhagia to clinical and instrumental
examinations. Pain and leucoxanthorrhea are generally due to necrotic

colliquative phenomena, typical of the more advanced stages of the
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disease. Significant lymph node involvement can cause edema of the
lower limbs, pubic area and vagina. Abdominal, pelvic, lumbosacral and
gluteal pain, sub-occlusive syndromes, bone pain and dyspnea are late

signs of metastatic spread of the disease®?.

SCREENING AND PREVENTION

Currently, mass screening of an asymptomatic premenopausal and
postmenopausal population for the early diagnosis of EH and EC is not
feasible. Studies conducted on ectocervical sampling have shown a false
negative rate of approximately 40-50% because the exfoliated endometrial
cells, having undergone the action of the vaginal environment, present
alterations that cause them to lose the characteristics that allow the
differentiation of the tumor cell from the normal one.

On the other hand, the prognosis of EC is strictly linked to the early
diagnosis, in fact, 5-year survival decreases drastically from 78-98% in
the case of diagnosis at stage | to 3-10% in the case of diagnosis at stage
\Vaad

Screening is recommended only for high-risk groups, such as those with

type 2 Lynch syndrome with the desire to preserve fertility, before
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prophylactic hysterectomy performed at a later age®. In these cases,
endometrial surveillance is performed by biopsy and transvaginal
ultrasound starting at age 35 (annually until hysterectomy). Prophylactic
surgery (hysterectomy and bilateral salpingo-oophorectomy), preferably
with a minimally invasive approach, should be considered as an option at
age 40 for Lynch syndrome type 2 mutation carriers to prevent
endometrial and ovarian cancer®.

Most cases of endometrial cancer cannot be prevented, but reducing risk
factors and introducing protective lifestyle factors, when possible, can
reduce the risk of developing the disease. All women should be informed
of the risks and symptoms of endometrial cancer and strongly encouraged
to engage in regular physical activity and adopt an active lifestyle that can
help achieve and maintain an ideal weight, as well as reduce other risk
factors for endometrial cancer such as high blood pressure and diabetes.
The use of combined oral contraceptives is significantly associated with a
reduction in endometrial cancer in all users, the benefit increasing with

increasing duration of treatment®®,

DIAGNOSIS
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Both EH and EC are most commonly diagnosed following abnormal
uterine bleeding.

In any woman complaining of abnormal vaginal bleeding, the first test to
be performed is a transvaginal ultrasound (TVUS, Trans-Vaginal
Ultrasonography)®’. This exam allows to evaluate endometrial thickness,
which is higher in women at risk of EH or EC. There is no consensus on
the cutoff of endometrial thickness to predict the risk of EH or EC,
however it should be considered suspicious if >5 mm in postmenopause,
while in the fertile period it can vary between 1 and 14 mm, depending on
the period of the menstrual cycle®. Another suspicious sign is the presence
of focal thickening®’. The addition of color and Power Doppler allows to
accurately study the blood perfusion of normal endometrium and the
expansive processes affecting it

In cases of TVUS suspicion of EH or EC, the diagnosis of AEH and EC
is based primarily on the evaluation of endometrial tissue obtained
through targeted biopsy +/- combined with hysteroscopy®, which
represent the diagnostic gold standard*. Hysteroscopy is the
recommended approach, compared to blinded curettage, as it allows to
visualize the uterine cavity and perform a targeted biopsy on areas of

altered endometrium?®®,
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A histopathological diagnosis of AEH/EIN does not require any additional
workup aside from the evaluation of perioperative risk.

Pre-operative mandatory work-up includes: family history; general
assessment and inventory of co-morbidities; geriatric assessment, if
appropriate; clinical examination, including pelvic examination; expert
transvaginal or transrectal ultra- sound or pelvic magnetic resonance

imaging (MRI)*.

TREATMENT

Hysterectomy is the preferred treatment for women with AEH/EIN
because, over time, the risk of progression to cancer approaches 29%.
There is also a high detection rate of concomitant invasive cancers
coexisting with atypical hyperplasia®. Obstetric and gynecological
specialists performing hysterectomy for AEH/EIN should be aware of the
possibility of coexistence with invasive cancers and the possible need for
surgical staging, for which peritoneal washings would be indicated before
performing a hysterectomy.

The standard treatment for atypical hyperplasia associated with the best
survival is total hysterectomy, bilateral salpingo-oophorectomy, and

optional lymph node staging* .
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Two randomized prospective studies comparing minimally invasive with
open surgeries showed similar survival with quicker recovery with the
minimally invasive approach’?73, therefore, minimally invasive surgery is
the standard approach.

Lymph node assessment has been a part of surgical staging for EC since
1988 ™, but its role in EIN remains debated. Given the clear risk of hidden
carcinoma at the time of an EIN diagnosis—with up to 36% presenting as
grade 2—-3 tumors and up to 47% showing deep myometrial invasion (stage
IB%), LN assessment during hysterectomy is still under consideration.
Sentinel Lymph Node (SLN) biopsy has progressively become the
preferred technique for lymph node assessment in EC, offering a reduction
in morbidity while still providing essential staging information®.
Although the likelihood of LN involvement in EIN is low, several factors
support including SLN in the staging approach for this condition: 1) SLN
analysis aids in making informed decisions about adjuvant therapy, 2)
SLN sampling is associated with minimal morbidity, a high negative
predictive value, and a short procedure time, 3) a completion surgery in
the presence of carcinoma in final pathology is challenging given the post
hysterectomy lymphatic disruption’’7,

This technique might be useful in cases of occult EC in AEH/EIN, since

it would guarantee a proper surgical staging and avoid additional surgery
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in case of diagnosis of EC on the surgical specimen. However, in a single
center retrospective study including 162 patients, the majority of patients
(92%) underwent a SLN dissection that did not add value to their care and
could be associated with morbidity, such as prolonged surgical time,
vessel/nerve injury, lymphocyte formation and lymph-edema, as well as
higher costs’®. Therefore, SLN biopsy in AEH/EIN, although being the
standard in early-stage EC, is still debated in literature and further studies

are needed.

Fertility-sparing treatment

The diagnosis of AEH/EIN in young women of childbearing age is rare.
Although endometrial carcinoma is the most common gynecological
neoplasm in developed countries, its incidence in childbearing age is less
than 20% and this percentage drops to less than 5% for women under 40
years of age”™. However, the change in the concept of conceptional age in
recent years means that the number of nulliparous women wishing to have
children who may be diagnosed with AEH/EIN and who require fertility

preservation is no longer unusual, also considering modern assisted
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reproduction techniques. Therefore, fertility sparing program should be
proposed to these patients.

Patients must be informed that the fertility sparing approach is a non-
standard treatment, and that they must be willing to accept close follow-
up during and after treatment, that in case of treatment failure or early
recurrence, hysterectomy should be considered, which should also be
suggested after a possible pregnancy.

Conservative management of AEH/EIN is based on medical treatment
with progestins and hysteroscopic resection®.

The most used and described progestins in the literature are
medroxyprogesterone acetate and megestrol acetate; other therapies have
also been used such as GnRH analogues, hydroxyprogesterone, letrozole,
tamoxifen, oral contraceptives and Levonorgestrel intrauterine device
(LNG-1UD).

There are also some works in the literature that propose hysteroscopic
resectoscopy of the tumor combined with oral progestins or with the
placement of a LNG-1UD?®!,

The recent ESGO/ESHRE/ESGE guidelines of 2023 recommend a
combined approach consisting of hysteroscopic tumor resection, followed
by oral progestins and/or LNG-IUD, as the most effective fertility-sparing

treatment both for complete response rate and live birth rate, compared
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with other treatment options, while gonadotropin-releasing hormone
analogues should not be considered as a first-line treatment®.
Recommended dose of progestins are®:
- Orally administered megestrol acetate at a dose of 160-320 mg/ day
or medroxyprogesterone acetate at a dose of 400-600 mg/ day
- Allevonorgestrel-intra-uterine device at a dose of 52mg, alone or in
combination with oral progestins
It has been shown that the majority of patients respond within 6 months
of treatment (about 75%) with only a small additional benefit for
extending the treatment up to 12 months®4,
The recommended duration of therapy is 6-12 months, within which a
complete response should be achieved. The maximum time to achieve
complete response should not exceed 15 months®,
After the start of treatment, follow-up evaluation should be performed
every 3-6 months by hysteroscopy and adequate biopsy until pregnancy is
achieved, also through assisted reproduction techniques. Once pregnancy
is achieved, total hysterectomy with bilateral salpingectomy and optional
bilateral oophorectomy should be suggested®.
If therapy is ineffective and there is no pathological response,

hysterectomy with bilateral salpingectomy should be suggested. Bilateral
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oophorectomy may be omitted if the patient is young (<45 years), and
without signs of extrauterine disease.

The recurrence rate after conservative therapy for endometrial cancer is
reported to be between 30% and 40%, with a median time to manifestation
of 12-18 months and a range between 4 and 66 months.

It seems that recurrence increases in relation to time for at least 5 years®?.

Molecular predictors of fertility-sparing treatment response

A considerable percentage of patients do not respond to conservative
treatment or show relapses after an initial remission, with the consequent
risk of progression to invasive disease. For this reason, in recent years
numerous studies have been conducted on clinical, imaging, histological
and molecular aspects that could influence the outcome of treatment.
Immunohistochemistry has played a major role in this area. Although a
large number of immunohistochemical markers have been evaluated, their
usefulness is still unclear, and no predictive marker is actually
recommended by international guidelines.

The search for predictive markers on pretreatment biopsy has the

interesting aim of preventively identifying cases of failure to respond to
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conservative treatment, avoiding the risk of disease progression related to
ineffective therapy. Despite the large number of markers evaluated, only
a few of them have been found to have significant associations.

The most studied predictive markers in the pretreatment phase are
progesterone and estrogen receptors. Although the results are variable, a
high expression of these receptors is predictive of a good response to
treatment in several studies. Furthermore, the isoforms of these receptors,
in particular the progesterone receptor B, seem more promising. The loss
of PTEN seems to predict a poor response to conservative treatment only
if associated with low expression of phospho-AKT; on the contrary, the
isolated loss of PTEN is not significant. As regards mismatch repair
proteins (MMR), an anomalous expression pattern (including MLH1,
MSH2, MSH6, PMS2) strongly predicts a poor response to treatment.
MLH1 considered individually is not significant. A high expression of
Dusp6 seems associated with a good response to treatment, on the contrary
a high expression of GRP78 is predictive of a poor response.

The evaluation of post-treatment markers and their changes during follow-
up aims to evaluate the efficacy of the therapy and to investigate the
mechanisms of action and resistance. In this regard, predicting individual
response early in therapy may allow to adapt the timing of follow-up and,

if necessary, modify treatment.
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In the follow-up phase, PR, ER and their isoforms seem to show a down
regulation in cases of good response, a stable expression in cases of non-
response to treatment. In cases of good response, an increased expression
of Fas, NCoR, stromal Bcl2 and Dusp6 is observed, and a reduced
expression of Bcl2, survivin, Ki67, HE4 and SPAG9. In cases of non-
response, an increased expression of GRP78, Nrf2 and AKRI1Cl,
survivin, PAX2 and loss of PTEN associated with high expression of
phospho-mTOR is observed.

In conclusion, PR and ER were the most studied predictive markers both
in the pre-treatment and follow-up phase, showing conflicting results. The
study of PR and ER isoforms may lead to better results; PRB appeared to
be the most promising. MMR, Dusp6, GRP78 and PTEN combined with
phospho-AKT or phospho-mTOR showed significant results, but further

studies are needed to define their accuracy®.
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INTRODUCTION

Atypical hyperplasia/endometrioid intraepithelial neoplasia (AEH/EIN) is
regarded as the precursor lesion of endometrial carcinoma (EC) of
endometrioid type?®. On this account, the standard treatment for AEH/EIN
is total hysterectomy with bilateral salpingo-oophorectomy and optional
sentinel lymph node biopsy; in young patients, a progestin-based
conservative treatment can be performed. Histologically, AEH/EIN is
characterized by crowded glands and cytological demarcation (i.e.,
cytological difference from the background endometrium)?4°. However,
the spectrum of AEH/EIN is broad and includes cases with relatively
bland nuclei and low mitotic activity as well as cases with marked nuclear
atypia and high mitotic activity. Moreover, the extent of glandular
confluence needed to make a diagnosis of EC is still undefined; the most
used cutoff is 2 mm. Interestingly, there is a high variability in the
percentage of concurrent EC among the several published series of
AEH/EIN. In some cases, this percentage is very high (>50%), raising the
question whether EC was already present in the index biopsy and

misdiagnosed as AEH/EIN based on the adopted criteria3%4042,
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It is reasonable to hypothesize that refining histological criteria of
AEH/EIN may allow identifying prognostically relevant subgroups with
different risk of cancer.

In this regard, Zhang et al. found that AEH/EIN showing microscopic foci
of glandular molding with disappearance of stroma among glands had a
higher risk of concurrent EC*. In our previous meta-analysis, we
suggested to subdivide AEH/EIN based on the presence of nuclear atypia,
since cases with overt atypia had a higher risk of EC in the short term®,
D’Angelo et al. proposed a similar stratification and provided objective
criteria to grade atypia in AEH/EIN; they found that AEH/EIN with low-
grade atypia showed no progression to EC within 1 year*?,

In this study, we assessed the prognostic value of a combined grading
system for AEH/EIN, based on the criteria proposed by Zhang et al.,

D’Angelo et al. and our previous study.
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METHODS

Study protocol and patients’ selection criteria

The study followed an a priori defined study protocol and was designed
as multicentric observational retrospective cohort study. The study
received approval by the Ethical Committee of the University of Naples
Federico Il (no. 8/20) and was reported following the STrengthening the
Reporting of OBservational studies in Epidemiology (STROBE)
guidelines and checklist®,

Electronic databases of the Pathology Unit of the IRCCS Azienda-
Ospedaliero Universitaria di Bologna, University of Bologna, Italy, and
University Federico Il of Naples, Italy, were searched for all patients who
received a histological diagnosis of AEH/EIN within the period January
2009 - December 2019. Only patients who underwent hysterectomy
within 1 year from the diagnosis of AEH/EIN were included in the study.
Patients who were treated conservatively for AEH/EIN were excluded.
Patients with AEH/EIN were subdivided into 3 study groups, based on (i)
the grade of nuclear atypia and (ii) the presence of foci of confluent glands
(FCG): low-grade (LG)-AEH/EIN, high-grade (HG)-AEH/EIN, and
FCG-AEH/EIN. The rate of endometrial carcinoma on the subsequent

hysterectomy was compared among the study groups, and reproducibility
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among pathologists in diagnosing LG-AEH/EIN, HG-AEH/EIN, and

FCG-AEH/EIN was assessed.

Histological assessment

Histological slides of the index biopsies and hysterectomy specimens
were independently reviewed by two panels of gynecological pathologists
(1%t panel: A.T.,P.C.and L.I.; 2" panel: D.A., A.S., and G.F.Z.) who were
blinded to the outcomes.

Histological assessment was based on the criteria recommended by the
World Health Organization (WHO)!. A diagnosis of AEH/EIN was made
in the presence of an area >1 mm of glandular crowding (gland-to-stroma
ratio >1) with altered cytology®!. AEH/EIN was further subdivided into
three groups: LG-AEH/EIN, HG-AEH/EIN and FCG-AEH/EIN.
LG-AEH/EIN and HG-AEH/EIN were diagnosed when glands were
crowded but there still was intervening stroma among glands; they were
differentiated based on the presence of high-grade atypia as described by
D’Angelo et al. (loss of polarity, rounded enlarged nuclei with prominent
nucleoli in most cells, brisk mitotic activity)*2.

FCG-AEH/EIN was defined by the presence of at least one focus of
confluent glands with no intervening stroma measuring at least 1 mm but

not exceeding 2 mm. Confluent glands were defined as back-to-back
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glands (with glands occupying >95% of the focus), maze-like structures,
and/or cribriform structures. In the presence of at least one focus of
confluent glands > 2 mm, a diagnosis of endometrial carcinoma was made,
in agreement with previously reported criteria®!.

Hysterectomy specimens were subdivided into two groups based on the

presence of endometrial carcinoma.

Statistical analysis

The rate of cases with endometrial carcinoma on hysterectomy specimen
was calculated in each index diagnosis group. Fisher’s exact test was used
to assess the difference between groups, with a significant p-value < 0.05.
Cohen’s « was used to assess the concordance between pathologists.
Statistical analysis was performed using Statistical Package for Social

Science (SPSS) 18.0 package (SPSS Inc., Chicago, IL, USA).

RESULTS

A total of 117 patients with a diagnosis of AEH/EIN who underwent
hysterectomy within 1 year were identified. Twenty-one cases were

excluded at histological review (9 case were non-atypical hyperplasia, 10
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were reclassified as endometrial carcinoma, one as serous carcinoma, one
as clear cell carcinoma). Finally, 96 cases were included in the study.

Forty-two cases (43.7%) were classified as LG-AEH/EIN, 28 cases
(29.2%) were classified as HG-AEH/EIN, and 26 cases (27.1%) were

classified as FCG-AEH/EIN (Figure 2).

Figure 2: Histological appearance of atypical endometrial hyperplasia/endometrioid

intraepithelial neoplasia (AEH/EIN) (hematoxylin-eosin stain). A) low-grade AEH/EIN
showing crowded glands separated by intervening stroma, in the absence of overt nuclear
atypia (nuclei are ovoidal and polarized) (magnification 200X). B) high-grade AEH/EIN

showing crowded glands separated by intervening stroma, with overt nuclear atypia
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(nucleomegaly, stratification, nucleolation, loss of polarity) (magnification 200X). C):
Confluent glands with loss of intervening stroma (magnification 200X). D) AEH/EIN showing

multiple foci of confluent glands < 2 mm (yellow arrows) (magnification 40X).

Overall, 36/96 patients (37.5%) had endometrial carcinoma on the
subsequent hysterectomy performed within 1 year from diagnosis. The
number of endometrial carcinomas was 4/42 (9.5%) in LG-AH/EIN,
14/28 (50%) in HG-AH/EIN, and 18/26 (69.2%) in FCG-AEH/EIN. The
rate of endometrial carcinoma was significantly higher in HG-AH/EIN
than in LG-AEH/EIN (p<0.001) and in FCG-AEH/EIN than in LG-
AEH/EIN (p<0.001), while it did not significantly differ between HG-
AEH/EIN and FCG-AEH/EIN (p=0.176).

Reproducibility among pathologists was moderate in distinguishing
between LG-AEH/EIN and HG-AEH/EIN (agreement=80%; k=0.58) and
substantial in distinguishing between HG-AEH/EIN and FCG-AEH/EIN
(agreement=81.48%; k=0.63) and between LG-AEH/EIN and FCG-
AEH/EIN (agreement=82.35%, k=0.63).

Results are summarized in Table 1.
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No. of patients

96

Age mean (range)

55.7 years (32-93)

Classification

e LG-AEH/EIN

e HG-AEH/EIN

e FCG-AEH/EIN

42196 (43.7%)
28/96 (29.2%)

26/96 (27.1%)

EC at hysterectomy
e LG-AEH/EIN
e HG-AEH/EIN

e FCG-AEH/EIN

36/96 (37.5%)
4142 (9.5%)
14/28 (50%)

18/26 (69.2%)

Difference in EC risk

o LG-vs HG-AEH/EIN

e LG-vs FCG-AEH/EIN

e LG-vs HG-AEH/EIN

p<0.001
p<0.001

p=0.176

Reproducibility

e LG-vs HG-AEH/EIN

e LG-vs FCG-AEH/EIN

e LG-vs HG-AEH/EIN

moderate (k=0.58)
substantial (k=0.63)

substantial (k=0.63)

Table 1. Summary of results.
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AEH/EIN: atypical endometrial hyperplasia/endometrioid intraepithelial
neoplasia; LG: low-grade; HG: high-grade; FCG: foci of confluent glands;

EC: endometrial carcinoma.

DISCUSSION

Summary of the main results

This study showed that the 1-year rate of endometrial carcinoma was
significantly higher in HG-AEH/EIN (50%) and FCG-AEH/EIN (69.2%)
than in LG-AEH/EIN (9.5%), with moderate-to-substantial

reproducibility of this combined grading system among pathologists.

Results in the context of published literature

The classification of endometrial hyperplasia has changed over time. The
1994 WHO classification identified four groups: simple, complex, simple
atypical, and complex atypical hyperplasia; the presence of nuclear atypia
was considered as a crucial feature to predict the risk of endometrial
carcinoma?®,

The current classification identifies two groups: NAH, which is a benign

proliferation caused by an unopposed action of estrogens, and AEH/EIN,
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which is a premalignant lesion. This classification does not require the
presence of overt nuclear atypia for a diagnosis of AEH/EIN, but it is
sufficient the presence of a crowded area of at least 1 mm exhibiting
“cytological demarcation”, i.e., different cytological features from
background non-crowded endometrium?*-36:4042,

While this approach may have simplified the approach to endometrial
hyperplasia, there are some issues that are still unresolved. In fact, the
“cytological demarcation” criterion is based on the assumption that
AEH/EIN is a clonal lesion, whereas non-atypical hyperplasia is a
functional proliferation. However, clonality in endometrial glands does
not necessarily indicate premalignancy and may be found in benign
lesions and even in normal endometrium38, Moreover, “cytological
demarcation” might also manifest as increased nuclear polarization
compared to the background endometrium?®®, which appears in contrast
with the premalignant nature of AEH/EIN. In fact, many pathologists are
reluctant to make a diagnosis of premalignancy in the absence of evident
atypia, especially considering that the adjective “atypical” is included in
“AEH/EIN”. In the routine pathology practice, it is not uncommon to
encounter foci of crowded glands with no overt atypia, in which
distinguishing between non-atypical hyperplasia and AEH/EIN is

challenging. Such a differential diagnosis will have serious implication on
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the patient management; in fact, missing an AEH/EIN may expose the
patient to the risk of developing endometrial carcinoma, while an
erroneous diagnosis of AEH/EIN may lead to overtreatment with
unnecessary hysterectomy. Identifying additional criteria to predict the
risk of endometrial carcinoma in AEH/EIN appears therefore clinically
relevant.

An attempt in this field was made by Zhang et al., who subdivided
AEH/EIN into type A (showing foci of confluent glands with no
intervening stroma measuring < 2 mm) and type B (showing glands
separated by intervening stroma). The authors found that type A AEH/EIN
had a significantly increased risk of endometrial carcinoma on
hysterectomy performed within 6 months. However, type B AEH/EIN still
showed a relatively high risk of endometrial carcinoma (26.2%)%,
comparable to that of previously published series of AEH/EIN*.
Therefore, a category of low-risk premalignant lesions was not identified.
In 2019, we performed a meta-analysis of the Literature regarding the
prognostic significance of two different systems for the classification of
AEH/EIN, i.e., the 1994 WHO system (which was based on nuclear
atypia) and the “EIN” system (which was based on glandular crowding
and cytological demarcation, not requiring overt atypia). We included

only patients who underwent hysterectomy within 1 year from index

46



diagnosis. We found that the EIN system was more sensitive in predicting
the risk of endometrial carcinoma, while the 1994 WHO system was more
specific. Our conclusion was that an integration of the two systems would
lead to a more accurate stratification of the risk of endometrial carcinoma
in AEH/EIN, with potential benefits in terms of a more tailored
management. We proposed to subdivide AEH/EIN into “EIN without
overt atypia” (premalignant lesion at lower risk of endometrial carcinoma)
and “EIN with overt atypia” (premalignant lesion at higher risk of
endometrial carcinoma). However, we did not assess in detail the
objectivity of the criteria to define the presence of overt atypia®.

In 2021, D’ Angelo et al. tried to provide objective criteria to grade atypia
in AEH/EIN. The authors subdivided 79 cases of AEH/EIN into low-
grade AEH and high-grade AEH, the latter characterized by loss of
polarity and rounded enlarged nuclei with prominent nucleoli in most
cells, with brisk mitotic activity. They found that no case of low-grade
AEH showed endometrial carcinoma at hysterectomy performed within 1
year from diagnosis, supporting that the grade of atypia provides crucial

prognostic information®?.
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Strengths and Weaknesses

In our study, we assessed a series of 96 AEH/EIN using the criteria
proposed by both Zhang et al. and D’Angelo et al. We defined three
categories, named LG-AEH/EIN, HG-AEH/EIN, and FCG-AEH/EIN. In
agreement with our previous meta-analysis and the study by D’ Angelo et
al., we found that patients with HG-AEH/EIN had a significantly
increased risk of endometrial carcinoma within 1 year compared to LG-
AEH/EIN. In fact, we found that 50% of HG-AEH/EIN cases had
endometrial carcinoma on hysterectomy specimen. This percentage is
relatively similar to that reported by D’Angelo et al. (61%)*. These
results suggest that the grade of atypia in AEH/EIN is of great importance
in predicting the risk of endometrial carcinoma and should therefore be
assessed as it is routinary made in other districts such as the uterine cervix.
FCG-AEH/EIN cases showed an even higher risk of endometrial
carcinoma (69.2%), which appears similar to that found by Zhang et al. in
type A AEH (75.9%)%. Such a high percentage suggests that areas of
confluent glands represent small endometrial carcinoma foci even if their
diameter does not exceed 2 mm. These foci were identified with
substantial reproducibility by pathologists in our study, and it appears

clinically relevant to indicate their presence in the pathology report. It
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should be remarked that the 2 mm cutoff is not universally accepted
among gynecological pathologists®.

Interestingly, the percentage of endometrial carcinoma was not
significantly different between HG-AEH/EIN and FCG-AEH/EIN.
Considering the high risk of concurrent endometrial carcinoma in both
groups, we suggest that a diagnosis of HG-AEH/EIN or FCG-AEH/EIN
on endometrial biopsy may have similar clinical implication to a low-
grade endometrial carcinoma diagnosis. It might be reasonable to perform
ultrasonography or magnetic resonance imaging in these cases to exclude
myometrial/adnexal involvement#464,

Regarding LG-AEH/EIN, our result was different from that of D’ Angelo
et al. In fact, no case of LG-AEH/EIN showed endometrial carcinoma in
their series, leading them to diminish the clinical significance of this
entity*2. In our series, 9.5% of LG-AEH/EIN cases showed endometrial
carcinoma at hysterectomy. Despite being significantly lower than that of
HG-AEH/EIN, such percentage is not without clinical significance. In our
previous study, we found that complex hyperplasia without atypia had a
significant risk of concurrent endometrial carcinoma (11.2%). We
postulated that most of those cases diagnosed as complex hyperplasia
without atypia according to 1994 WHO criteria would fall in the AEH/EIN

category as defined by the EIN criteria, in the absence of overt atypia®’. In
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this view, those cases would overlap with the LG-AEH/EIN category of
our current study; this hypothesis can be supported by the similar risk of
endometrial carcinoma. While HG-AEH/EIN and FCG-AEH/EIN could
be clinically comparable to an early endometrial carcinoma, LG-
AEH/EIN appears more in keep with a premalignant condition (as
AEH/EIN is supposed to be). Remarkably, all the previous studies and the
current one only included patients who underwent hysterectomy in the
short term (within 1 year from index diagnosis)®*®4%42, In the Literature,
endometrial carcinomas detected within 1 year from an endometrial
hyperplasia diagnosis have usually been regarded as concurrent with the
hyperplasia®”. Therefore, these studies could not assess the risk of
progression to endometrial carcinoma in the long term. In our previous
meta-analysis on complex hyperplasia without atypia, we found that 13
out of 157 patients (8.3%) with a follow-up > 1 year developed
endometrial carcinoma . We might hypothesize that a similar percentage
of LG-AEH/EIN will progress to endometrial carcinoma in the long term.
Despite being at lower risk compared to HG-AEH/EIN, LG-AEH/EIN
still showed a clinically significant percentage of concurrent endometrial
carcinoma; a change of treatment compared to the current guidelines for

AEH/EIN might not be justified in this category®.
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It should be considered that the amount of tissue might be a factor
affecting the accuracy of AEH/EIN stratification. In fact, inadequate
sampling may lead to underestimate the risk of endometrial carcinoma. In
our series, we did not find evident differences in the amount of tissue
among different AEH/EIN groups at a subjective evaluation. However, a
computerized morphometric analysis would be necessary for an objective
quantification of the amount of tissue. Further studies are necessary in this

regard.

Implications for Practice and Future Research

We hope further studies may achieve a more accurate risk stratification of
AEH/EIN. In fact, identifying cases of AEH/EIN at low risk of
progression may allow patients to be followed carefully to prevent
endometrial carcinoma, without undergoing unnecessary hysterectomies
(especially in the case of contraindications to surgery). In this field, the
combined assessment of histology and immunohistochemistry may be
useful, since immunohistochemical markers appeared helpful as both
diagnostic and prognostic markers in AEH/EIN#7052%688 The role of

molecular analysis in this field has yet to be defined.
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CONCLUSION

The assessment of nuclear atypia and of FCG may allow stratifying
AEH/EIN into prognostically relevant subgroups. In detail, HG-AEH/EIN
shows a high risk of concurrent endometrial carcinoma and might be
managed similar to low-grade endometrial carcinoma. On the other hand,
LG-AEH/EIN showed a lower but still significant risk of endometrial
carcinoma, appearing more in keep with a precursor lesion and with the
current guidelines for the management of AEH/EIN. Cases of FCG-
AEH/EIN may represent microscopic foci of endometrial carcinoma.

Further studies may further refine the risk stratification of AEH/EIN
through an integrated clinicopathological, immunohistochemical and, if

necessary, molecular analysis.
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