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Abstract

high-grade lesions until postpartum.

Cervical dysplasia management is evolving with 2023 ASCCP risk-based guidelines, personalizing care for intraepithelial neo-
plasia and high-grade lesions. Primary HPV screening demonstrates superior detection, while emerging technologies and biomarkers
enhance diagnosis and prognosis. Immunotherapies offer new treatment avenues. Global screening disparities highlight the need for
equitable HPV vaccination and follow-up. Understanding HPV’s natural history and addressing vaccine uptake barriers are crucial
for effective prevention. Managing abnormal cytology in pregnancy balances maternal and fetal health, often deferring treatment for
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Introduction

Recent guidelines from the American Society for Colposcopy and
Cervical Pathology (ASCCP) in 2023 have significantly updated
the management of cervical dysplasia. These guidelines introduce
arisk-based approach that moves beyond older histological classifi-
cations, offering a more dynamic framework. This updated system
considers a patient’s current screening results along with their past
medical history to accurately quantify their future risk of cervical
cancer. The goal is to guide highly individualized surveillance or
treatment decisions, which in turn optimizes clinical outcomes and
makes better use of healthcare resources [1].

Building on this risk-based philosophy, the 2023 ASCCP

guidelines for managing high-grade squamous intraepithelial lesion
(HSIL) also provide a modern, updated perspective. The guidelines
emphasize immediate treatment for most HSIL cases, recognizing
the considerable risk of these lesions progressing to invasive can-
cer. They integrate crucial factors like the patient’s age, Human
Papillomavirus (HPV) status, and previous medical history into the
decision-making process. This represents a significant shift from a
generic, one-size-fits-all strategy towards a truly personalized care
model for individuals with HSIL [2].

Beyond updated management strategies, the effectiveness of
primary HPV screening continues to gain recognition. Evidence in-
dicates primary HPV screening offers superior sensitivity for detect-
ing both high-grade cervical dysplasia and invasive cancer when di-
rectly compared to traditional cytology alone. A systematic review
underscores its remarkable effectiveness in cervical cancer preven-
tion. This suggests a compelling shift towards adopting HPV-based
strategies as a more accurate and efficient initial screening tool in
clinical practice [3].

The landscape of diagnostic and management technologies for
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cervical precancer is evolving at a rapid pace, promising transfor-
mative changes in patient care. Here’s the thing, new innovative
tools are emerging, including colposcopy enhanced with artificial
intelligence, various molecular markers, and novel non-invasive de-
tection methods. These advancements hold the potential to greatly
improve the accuracy of diagnosis, refine risk stratification, and en-
able more personalized treatment strategies, ultimately enhancing
cervical cancer screening programs across the globe [4].

A foundational understanding of the natural history of HPV
infection and its progression to cervical intraepithelial neoplasia
(CIN) remains essential for developing effective prevention and
screening programs. Most HPV infections and instances of low-
grade dysplasias naturally resolve on their own without interven-
tion. However, it’s critical to acknowledge that persistent infection
with high-risk HPV types is a crucial precursor for progression to
high-grade CIN and, eventually, invasive cancer. This fact strongly
highlights the importance of targeted surveillance strategies for at-
risk individuals [5].

Immunotherapeutic approaches for cervical intraepithelial neo-
plasia (CIN) are showing increasing promise as a potential new
treatment avenue. A systematic review and meta-analysis of various
clinical trials provide strong evidence of their efficacy. These ther-
apies work by aiming to enhance the host immune response specif-
ically against HPV-infected cells. This could potentially lead to the
regression of high-grade lesions and reduce the need for more inva-
sive surgical procedures, offering a less burdensome and innovative
treatment option [6].

Examining global cervical cancer screening programs reveals
varied levels of effectiveness. This variation is primarily at-
tributable to significant disparities in how programs are imple-
mented, the availability of necessary resources, and overall cov-
erage rates. A comprehensive review highlights the urgent need
for equitable access to HPV vaccination, widespread primary HPV
screening, and timely follow-up care for precancerous lesions. Such
concerted efforts are vital to significantly reduce the global inci-
dence of cervical cancer, particularly in regions with limited re-

sources [7].

Biomarkers present substantial potential in accurately predict-
ing the progression or regression of cervical intraepithelial neopla-
sia (CIN), paving the way for more personalized patient manage-
ment strategies. Specific markers, such as p16/Ki-67 dual staining,
HPV viral load, and various methylation markers, can improve risk
stratification. This helps clinicians identify lesions most likely to
advance to cancer, thereby avoiding unnecessary and potentially
harmful interventions for those lesions that are likely to regress

spontaneously [8].

Managing abnormal cervical cytology and histology in pregnant
patients requires particularly careful consideration to strike a deli-
cate balance between safeguarding maternal health and ensuring fe-
tal well-being. A narrative review points out that most low-grade
lesions can safely be observed throughout pregnancy. However,
high-grade lesions may necessitate deferred treatment until the post-
partum period. Colposcopy, an essential diagnostic procedure, is
generally considered safe during pregnancy for close monitoring of
these conditions [9].

Understanding the various barriers and facilitators to HPV vac-
cine uptake is absolutely crucial for successfully increasing vacci-
nation coverage and, consequently, preventing cervical dysplasia.
A systematic review and meta-analysis identified common barriers,
including parental concerns regarding vaccine safety and its per-
ceived necessity, a lack of consistent healthcare provider recom-
mendations, and logistical challenges. In contrast, strong recom-
mendations from medical professionals and the implementation of
school-based vaccination programs emerged as key facilitators for
improving uptake rates among adolescents [10].

Description

The field of cervical precancer management is undergoing a sig-
nificant transformation, with the 2023 ASCCP guidelines introduc-
ing a comprehensive risk-based approach for cervical dysplasia and
high-grade squamous intraepithelial lesion (HSIL) management [1,
2]. These guidelines move beyond traditional histological classifi-
cations, instead using a patient’s current screening results and past
history to quantify future cervical cancer risk. This allows for indi-
vidualized surveillance or treatment decisions, optimizing clinical
outcomes and resource utilization. For HSIL, specifically, there’s
a strong emphasis on immediate treatment due to the high risk of
progression to cancer, with decisions tailored to patient age, Hu-
man Papillomavirus (HPV) status, and prior history, shifting away
from a one-size-fits-all strategy [2].

A critical component of effective prevention is screening, where
primary HPV screening has proven to be superior in sensitivity for
detecting high-grade cervical dysplasia and invasive cancer com-
pared to cytology alone [3]. This highlights a growing consensus to-
wards HPV-based strategies as a more accurate and efficient initial
screening tool. Understanding the natural history of HPV infection
is also fundamental; here’s the thing, while most HPV infections
and low-grade dysplasias regress spontancously, persistent high-
risk HPV infection is a crucial prerequisite for progression to high-
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grade cervical intraepithelial neoplasia (CIN) and invasive cancer,
underscoring the importance of targeted surveillance [5].

Innovations in diagnostic and management technologies are
rapidly advancing. New tools, such as Artificial Intelligence (AI)-
enhanced colposcopy, molecular markers, and non-invasive de-
tection methods, are poised to improve the accuracy of diagno-
sis, enhance risk stratification, and support personalized treatment
strategies globally [4]. Complementing these technological leaps,
biomarkers offer significant potential in predicting the progression
or regression of CIN. Markers like p16/Ki-67 dual staining, HPV vi-
ral load, and methylation markers can refine risk assessment, help-
ing identify lesions most likely to progress while avoiding unnec-
essary interventions for those likely to regress spontaneously [8].

Beyond diagnostics, therapeutic avenues are also expanding.
Immunotherapeutic approaches for CIN are showing promise, as
evidenced by systematic reviews and meta-analyses of clinical tri-
als. These therapies aim to boost the host immune response against
HPV-infected cells, potentially leading to the regression of high-
grade lesions and reducing the need for invasive procedures, offer-
ing a valuable new treatment option [6]. This development points
towards a future with more diverse and less invasive treatment
modalities.

However, the global landscape of cervical cancer prevention is
not without its challenges. Varying effectiveness in screening pro-
grams worldwide is largely attributed to disparities in implementa-
tion, resource availability, and coverage [7]. What this really means
is there’s a critical need for equitable access to HPV vaccination,
primary HPV screening, and timely follow-up for precancerous le-
sions, especially in low-resource settings, to significantly reduce
global incidence. Furthermore, addressing barriers to HPV vaccine
uptake, such as parental concerns about safety and necessity, lack of
healthcare provider recommendations, and logistical issues, is cru-
cial. Conversely, strong recommendations and school-based pro-
grams act as key facilitators for increasing adolescent vaccination
coverage [10].

Special populations, such as pregnant patients with abnormal
cervical cytology and histology, require careful, nuanced manage-
ment. The focus is always on balancing maternal health with fetal
well-being. Most low-grade lesions can be safely observed through-
out pregnancy, while high-grade lesions may require deferred treat-
ment until postpartum. Colposcopy is considered a safe procedure
during pregnancy for close monitoring, ensuring appropriate care
without undue risk to the pregnancy [9]. This demonstrates the
evolving and adaptive nature of clinical protocols to ensure com-
prehensive patient care across various scenarios.

Conclusion

Recent advancements in cervical dysplasia management emphasize
risk-based approaches, moving past traditional classifications. This
framework uses current screening and patient history to gauge fu-
ture cancer risk, guiding individualized surveillance and treatment.
Notably, the 2023 ASCCP guidelines advocate for risk-based man-
agement of cervical intraepithelial neoplasia (CIN) and high-grade
squamous intraepithelial lesion (HSIL), often recommending im-
mediate treatment for HSIL due to its high progression risk. These
guidelines personalize care by considering patient age and Human
Papillomavirus (HPV) status.

Primary HPV screening demonstrates superior sensitivity for
detecting high-grade dysplasia and invasive cancer compared to cy-
tology, leading to a shift toward HPV-based screening as a more ac-
curate initial tool. Understanding the natural history of HPV, where
most low-grade dysplasias regress, but persistent high-risk HPV
is crucial for progression, underpins effective prevention. Emerg-
ing technologies, including Al-enhanced colposcopy and molec-
ular markers, promise to refine diagnosis and risk stratification.
Biomarkers like p16/Ki-67 dual staining further aid in predicting
CIN progression or regression, personalizing management.

Global cervical cancer screening programs face disparities,
stressing the need for equitable access to HPV vaccination and
screening. Immunotherapeutic approaches for CIN also show
promise, aiming to boost the host immune response and potentially
reduce invasive procedures. For pregnant patients, management of
abnormal cervical cytology involves careful observation for low-
grade lesions, deferring treatment for high-grade lesions until post-
partum, with colposcopy being safe during pregnancy. Finally, ef-
forts to increase HPV vaccine uptake involve addressing parental
concerns and leveraging strong healthcare provider recommenda-
tions and school-based programs.
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