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such as genital warts, which impose significant psychosocial 
and economic burdens on affected individuals.1 

The development and widespread availability of prophylactic 
HPV vaccines represent a major advance in public health. 
These vaccines, particularly the quadrivalent and nonavalent 
formulations, provide near-complete protection against 
the most oncogenic HPV types. By preventing persistent 
HPV infection, vaccination effectively reduces the incidence 
of cervical intraepithelial neoplasia, cervical cancer, and 

INTRODUCTION

Human papillomavirus (HPV) is one of the most prevalent 
sexually transmitted infections worldwide, affecting 
individuals of all genders and age groups. Persistent infection 
with high-risk HPV types, particularly HPV-16 and HPV-18, 
is the primary etiological factor for cervical cancer, which 
remains the leading cause of cancer-related mortality in 
women globally. HPV is also implicated in other anogenital 
malignancies, including vulvar, vaginal, and anal cancers, 
as well as a growing proportion of oropharyngeal cancers. 
In addition to malignancies, HPV causes benign conditions 

ABSTRACT
This review highlights the epidemiological significance, immunological function, and economic feasibility of Human 
papillomavirus (HPV) immunization, emphasizing both its benefits and challenges. Addressing vaccine hesitancy, ensuring 
equitable access, and expanding vaccination coverage for both genders are crucial to maximizing public health benefits. HPV 
is a highly prevalent infection with significant implications for global public health, particularly in obstetric and pediatric 
populations. Persistent infection with high-risk HPV genotypes, such as HPV-16 and HPV-18, is a leading cause of cervical 
cancer, a major contributor to cancer-related mortality worldwide. Beyond cervical malignancies, HPV is etiologically linked 
to anal, vulvar, vaginal, penile, and oropharyngeal carcinomas. Additionally, it is responsible for benign but distressing 
conditions such as genital warts, imposing substantial psychosocial and economic burdens. Prophylactic HPV vaccines 
have significantly improved the prevention of HPV-associated diseases. The currently available bivalent, quadrivalent, and 
nonavalent vaccines target high-risk oncogenic HPV types and provide near-complete protection against vaccine-included 
genotypes. These vaccines function by eliciting a robust immune response, effectively neutralizing HPV before it establishes an 
infection. However, despite their well-documented benefits, challenges such as vaccine hesitancy, misinformation, economic 
barriers, and global disparities in vaccine access persist. This review provides a comprehensive analysis of HPV immunization 
within obstetrics and pediatrics, emphasizing its epidemiological impact, immunological mechanisms, efficacy, safety, and 
implementation strategies. Furthermore, we explore existing barriers to vaccine uptake, disparities in global access, and 
potential future advancements, including next-generation vaccines and therapeutic interventions. Addressing these challenges 
through targeted public health initiatives, healthcare provider education, and equitable vaccine distribution strategies is 
essential to maximizing the public health impact of HPV immunization and reducing the global burden of diseases associated 
with HPV. 
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other diseases associated with HPV. Yet extensive evidence 
demonstrating their safety and efficacy, global vaccine uptake 
remains inadequate. Multifactorial barriers including socio-
cultural stigma, misinformation, cost, and disparities in 
healthcare infrastructure continue to hinder equitable access 
and acceptance of the vaccine in many regions.2

This review provides a comprehensive analysis of HPV 
immunization within the fields of both obstetrics and 
pediatrics, focusing on its role in reducing disease burden, 
improving reproductive health, and preventing HPV-related 
conditions in adolescents. It also explores challenges to 
implementation and highlights prospective advancements, 
such as next-generation vaccines and therapeutic 
interventions, that aim to mitigate the global impact of 
diseases associated with HPV in future.

METHODS

This review was conducted through a comprehensive analysis 
of peer-reviewed studies, systematic reviews, and meta-
analyses published in the past two decades. A systematic 
literature search was performed using databases such as 
PubMed, Scopus, and Web of Science, focusing on HPV 
immunization in obstetrics and pediatrics. Selection criteria 
included studies on vaccine efficacy, safety, immunological 
mechanisms, public health implementation strategies, and 
obstacles to vaccine supply. Key articles were reviewed for 
relevance, with an emphasis on recent high-impact research.

HPV AND ITS IMPACT ON WOMEN’S 
HEALTH

HPV is recognized as a significant oncogenic virus and 
the primary causative agent of cervical cancer, responsible 
for nearly 99% of cases globally.3 Cervical cancer remains 
one of the leading causes of cancer-related morbidity and 
mortality among women, particularly in low- and middle-
income countries where access to preventive healthcare is 
often limited. Beyond cervical neoplasia, HPV is strongly 
associated with other malignancies, including cancers of the 
vulva, vagina, anus, and oropharynx. These non-cervical 
HPV-associated cancers are becoming increasingly prevalent, 
particularly among women who lack access to HPV 
immunization or regular screening programs.4

In addition to its oncogenic potential, HPV infections are 
a significant cause of benign conditions such as persistent 
genital warts. Although they are non-life-threatening, these 
warts carry substantial psychosocial consequences, including 
stigma, embarrassment, and reduced quality of life for 
affected individuals.5 Furthermore, the management and 
treatment of these benign conditions impose an economic 
burden on healthcare systems worldwide.

The morbidity and mortality associated with diseases 
associated with HPV underscore the urgent need for effective 
prophylactic strategies. HPV immunization has emerged 
as a transformative public health measure. Clinical trials 
and real-world studies have consistently demonstrated the 
vaccines’ efficacy in preventing high-risk HPV infections 
and reducing the prevalence of cervical precancerous lesions 
and invasive cancers. Vaccinated populations have shown a 

marked decline in cervical abnormalities, genital warts, and 
even HPV prevalence at the community level, indicating the 
potential for herd immunity when vaccine coverage is high.6

Moreover, as the incidence of non-cervical HPV-associated 
cancers rises, the broader protective effects of HPV 
immunization become increasingly evident. These findings 
reinforce the importance of widespread vaccination efforts 
to improve women’s health outcomes and reduce the global 
burden of diseases associated with HPV.

HPV VACCINATION IN OBSTETRICS

The role of HPV immunization in obstetrics is critical, 
given its potential to prevent infections that could negatively 
impact pregnancy outcomes. In women of reproductive age, 
persistent HPV infections are associated with an increased 
risk of adverse obstetric events, including preterm labor, 
low birth weight, premature rupture of membranes, and 
even miscarriage. Research indicates that the presence of 
high-risk HPV types during pregnancy may contribute to 
localized inflammation and structural changes in the cervix, 
increasing the likelihood of complications.7

HPV immunization prior to conception has been shown to 
have no adverse effects on fertility or pregnancy outcomes. 
While clinical trials and observational studies affirm the 
safety and efficacy of vaccines in non-pregnant women, 
limited data exist regarding their administration during 
pregnancy. As a precautionary measure, HPV vaccines are 
not recommended for use during pregnancy. If vaccination 
occurs inadvertently during pregnancy, remaining doses 
should be deferred until after delivery.8 However, no evidence 
currently suggests teratogenic effects or adverse fetal 
outcomes resulting from accidental vaccination.

Preconception vaccination is particularly crucial for 
women planning to conceive, as it not only reduces the 
risk of cervical precancerous lesions and cancer but also 
lowers the likelihood of HPV-related complications during 
pregnancy. Obstetric healthcare providers have a pivotal role 
in advocating for HPV immunization among their patients. 
By educating women on the long-term health benefits of 
immunization, clinicians can address vaccine hesitancy and 
misconceptions, particularly those surrounding fertility and 
pregnancy safety.9

Furthermore, integrating HPV immunization counseling into 
routine obstetric care, including prenatal visits, provides an 
ideal opportunity to increase vaccine awareness and uptake. 
This proactive approach ensures that women receive adequate 
protection against HPV infections, ultimately contributing to 
better maternal and neonatal health outcomes.10

HPV VACCINATION IN PEDIATRICS

HPV immunization during early adolescence is a cornerstone 
of effective disease prevention strategies. The Centers for 
Disease Control and Prevention (CDC) and the World 
Health Organization (WHO) recommend routine HPV 
immunization for both females and males between the ages 
of 9 and 14, ideally before the initiation of sexual activity. 
Administering the vaccine at this age not only ensures that 



70

Journal of 

Controversies in Obstetrics & Gynecology and Pediatrics
Gürbüz et al.  HPV vaccines in obstetrics and pediatrics

   J Controv Obstetr Gynecol Ped. 2025;3(3):68-73

individuals are protected prior to potential exposure but 
also takes advantage of the robust immunogenic response 
elicited in younger recipients.11 Studies show that the immune 
response to HPV immunization is significantly stronger in 
pre-adolescents compared to older adolescents or adults, 
resulting in higher levels of long-term protection.12

Although HPV has traditionally been associated with cervical 
cancer in women, its impact on males is also significant. 
HPV is linked to various cancers in males, including 
oropharyngeal, anal, and penile cancers. Immunizing boys 
is therefore critical for reducing overall HPV transmission 
within the population and providing direct protection against 
HPV-associated malignancies in males.13 This gender-neutral 
vaccination strategy enhances herd immunity, ultimately 
benefiting the entire population.

Pediatric healthcare providers play a pivotal role in 
advocating for HPV immunization. By educating parents on 
the vaccine’s safety, efficacy, and benefits, they can address 
common misconceptions and hesitancy. Misunderstandings, 
such as concerns about vaccine-related adverse effects or the 
misbelief that vaccination encourages early sexual activity, 
remain significant barriers to vaccine uptake. Transparent 
communication from trusted healthcare professionals is the 
key to overcome these challenges.

School-based vaccination programs have emerged as one of 
the most effective approaches to increasing coverage rates 
among adolescents. These programs eliminate logistical 
barriers, such as transportation difficulties and lack of access 
to healthcare facilities, and provide a structured framework 
for timely vaccine delivery. Implementing such initiatives 
on a broader scale could substantially increase global HPV 
immunization rates, ensuring better protection for future 
generations.14

A recent study found that patients who research vaccination 
issues on the Internet are likely to encounter sophisticated 
anti-vaccination Web sites.15 In addition, press coverage of 
vaccination also can, at times, have an anti-immunization 
slant.16 However, when media reporting on medical issues 
is balanced and accurate, it can be an excellent source of 
corrective information for patients.17 Providers should be 
prepared to direct patients to accurate news and Web-based 
information about immunization in general and HPV 
infection and immunization in particular.

EFFICACY AND SAFETY OF HPV 
VACCINES

Extensive clinical trials and real-world studies provide 
compelling evidence of the high efficacy of HPV vaccines 
in preventing HPV-related infections and associated 
malignancies.18 The quadrivalent and nonavalent HPV 
vaccines, in particular, have demonstrated nearly 100% 
protection against the high-risk oncogenic HPV types 
responsible for the majority of cervical, vaginal, vulvar, 
and anal cancers.19 These vaccines are also highly effective 
in preventing high-grade cervical intraepithelial neoplasia 
(CIN2+), a well-recognized precursor to invasive cervical 
cancer. By interrupting the progression from persistent 
HPV infection to malignancy, HPV immunization has the 

potential to drastically reduce cervical cancer incidence 
globally, especially in populations with high vaccine coverage.

Moreover, population-level studies have documented 
significant reductions in the prevalence of genital warts 
and cervical abnormalities among vaccinated cohorts. For 
instance, countries with robust national HPV immunization 
programs, such as Australia, have reported declines in genital 
warts of up to 90% among young women and men within 
a decade of vaccine implementation. This highlights the 
profound impact of HPV vaccines not only on individual 
health but also on public health outcomes through herd 
immunity.20

The safety profile of HPV vaccines has been rigorously 
evaluated in both pre-licensure clinical trials and post-
licensure surveillance. Data from these studies demonstrate 
no significant increase in the risk of severe adverse events 
compared to other routinely administered vaccines.21 

The most commonly reported side effects are minor and 
transient, including localized pain, swelling, redness at the 
injection site, and mild fever.22 Importantly, long-term safety 
studies have further confirmed that HPV vaccines are not 
associated with increased risks of autoimmune disorders, 
infertility, or adverse neurological outcomes. These findings 
have been consistently upheld across diverse populations and 
age groups, underscoring the vaccines’ safety and reliability.23

Despite their proven efficacy and safety, addressing 
vaccine hesitancy remains a critical challenge. Proactive 
communication strategies emphasizing the vaccines’ 
benefits and robust safety profile are essential for increasing 
acceptance and achieving higher global vaccination rates. 
This will further solidify HPV immunization as a cornerstone 
of cancer prevention worldwide.

Challenges and barriers to HPV vaccine uptake 
cost-effectiveness analysis studies indicate that HPV 
immunization is a highly cost-efficient intervention 
in preventing HPV-related cancers. Long-term 
healthcare savings and economic benefits should be 
emphasized to support widespread vaccine adoption. 
Economic evaluations indicate that HPV vaccination is highly 
cost-effective, preventing costly treatments for HPV-related 
cancers and associated healthcare burdens. Expanding the 
discussion on long-term cost-benefit analyses would strengthen 
the manuscript.24

Although the benefits of HPV immunization are well 
established, its global coverage remains suboptimal.

Misinformation, amplified by social media and anti-vaccine 
movements, exacerbates these challenges. Misleading 
narratives that question vaccine efficacy or propagate false 
claims about long-term side effects contribute to hesitancy 
and refusal. Cultural and religious beliefs also play a role, 
particularly in conservative societies where discussing 
sexually transmitted infections is a taboo. These societal 
norms can hinder educational campaigns and limit open 
discussions about the importance of HPV immunization.25

Economic constraints present another significant barrier, 
particularly in low-and middle-income countries. The cost of 
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HPV vaccines can be prohibitive for families and healthcare 
systems in resource-limited settings. While programs such 
as Gavi, the Vaccine Alliance, have made significant strides 
in reducing vaccine costs, gaps in funding and infrastructure 
persist. Disparities in healthcare access, including a lack of 
trained healthcare providers and vaccination facilities in 
rural and underserved areas, further exacerbate inequalities 
in coverage.26

Addressing these challenges requires a multifaceted 
approach. Public awareness campaigns that provide clear, 
evidence-based information about the benefits and safety of 
HPV vaccines are essential. These campaigns should leverage 
trusted community figures, such as healthcare providers, 
religious leaders, and educators, to dispel myths and promote 
acceptance. Integrating HPV immunization into routine 
school-based immunization programs has proven effective 
improving coverage, as it reduces logistical barriers and 
ensures widespread access.

In addition to outreach efforts, financial barriers must be 
addressed through sustained investments in immunization 
programs. Subsidizing vaccine costs and strengthening 
healthcare infrastructure in resource-limited settings 
are critical steps toward equitable vaccine distribution. 
Collaborations with global health organizations, such as the 
WHO and Gavi, can help bridge funding gaps and support 
vaccine delivery in underserved regions.27

Ultimately, overcoming these barriers will require 
coordinated efforts among governments, healthcare 
providers, and international organizations. A unified strategy 
that combines education, advocacy, and resource allocation 
has the potential to significantly increase HPV immunization 
rates, reduce the global burden of HPV-associated diseases, 
and advance health equity.28

GLOBAL HPV VACCINATION POLICIES 
AND FUTURE PERSPECTIVES

HPV immunization has been a cornerstone of cancer 
prevention efforts worldwide, with numerous countries 
achieving significant progress by integrating HPV vaccines 
into their national immunization programs. This strategy 
has been particularly successful in reducing the prevalence 
of diseases associated with HPV, including cervical cancer, 
genital warts, and other HPV-associated malignancies.29

Australia is often regarded as a global leader in HPV 
immunization. Its comprehensive school-based vaccination 
program, introduced in 2007, has resulted in vaccination 
rates exceeding 80% among adolescents. Within a decade of 
implementation, Australia reported a marked reduction in the 
prevalence of HPV infections and related diseases, including 
a dramatic decrease in cervical intraepithelial neoplasia and 
genital warts. These outcomes highlight the effectiveness of 
universal vaccination programs in achieving population-level 
benefits and advancing towards the elimination of cervical 
cancer as a public health issue.20

In low-income settings, Rwanda has emerged as a success 
story for HPV immunization. Through strong political 
commitment, strategic partnerships with global organizations 

like Gavi, and community-based outreach, Rwanda achieved 
vaccination coverage of over 90% in eligible girls. This 
achievement demonstrates the potential for resource-limited 
countries to overcome barriers and implement successful 
vaccination programs when supported by strong governance 
and adequate resources.30

Despite these successes, significant challenges remain. 
Global disparities in vaccine access, particularly in low- 
and middle-income countries, hinder progress toward 
widespread HPV eradication. High vaccine costs, limited 
healthcare infrastructure, and logistical barriers to vaccine 
distribution are persistent issues. Addressing these inequities 
requires sustained investments, international collaborations, 
and targeted efforts to improve healthcare delivery systems. 
Organizations like the WHO and Gavi play critical roles 
in subsidizing vaccine costs and supporting vaccination 
initiatives in underserved regions.31

Future advancements in HPV prevention hold great promise. 
Ongoing research into next-generation HPV vaccines aims to 
enhance their efficacy, extend protection to additional HPV 
types, and reduce dosing schedules to improve accessibility. 
Moreover, the development of therapeutic vaccines targeting 
existing HPV infections represents a groundbreaking 
approach to managing persistent infections and preventing 
progression to malignancy. Research into booster doses is 
also critical to determine the duration of immunity and 
ensure long-term protection.

Integrating HPV immunization with other adolescent 
health initiatives, such as routine immunizations and sexual 
health education, could further streamline vaccine delivery 
and improve coverage rates. Public awareness campaigns 
addressing vaccine hesitancy and misinformation remain 
vital for increasing acceptance and achieving higher uptake. 
By addressing these challenges and leveraging innovative 
solutions, the global community can make significant strides 
toward the ultimate goal of eradicating diseases associated 
with HPV and advancing public health equity.32

CONCLUSION

It is crucial for obstetric and pediatric health, effectively 
preventing cervical cancer, genital warts, and HPV-related 
malignancies.

Despite the substantial progress achieved through HPV 
immunization programs, several barriers continue to hinder 
widespread vaccine uptake. Vaccine hesitancy, driven by 
misinformation, cultural misconceptions, and concerns 
about vaccine safety, remains a significant challenge. These 
issues are further exacerbated by inequities in healthcare 
access, particularly in low-and middle-income countries 
where the economic burden of vaccination and inadequate 
infrastructure limit vaccine distribution. Addressing these 
challenges requires comprehensive and coordinated efforts 
that include public education campaigns, policy interventions, 
and financial support for vaccination programs.

Strengthening global immunization efforts is critical to 
maximizing the public health impact of HPV immunization. 
Investments in healthcare infrastructure, innovative vaccine 
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delivery models, and international collaborations are 
essential to achieving equitable access. Moreover, advancing 
research on next-generation vaccines and therapeutic options 
holds promise for improving efficacy, extending protection to 
additional HPV types, and addressing existing infections.

The eradication of diseases associated with HPV is an 
attainable goal with sustained commitment from healthcare 
providers, policymakers, and community leaders. Their 
collaboration will be instrumental in overcoming barriers, 
enhancing vaccine coverage, and fostering public trust. By 
prioritizing HPV immunization as a global health initiative, 
significant strides can be made in reducing HPV-associated 
morbidity and mortality, thereby improving the quality of 
life for millions worldwide. Achieving this vision will require 
persistent efforts over the coming decades but promises 
substantial rewards for future generations.
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