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HIGHLIGHTS

• No therapy has proven durable efficacy in eradicating human papillomavirus infection.
• Some topical agents can treat human papillomavirus-related lesions in selected settings.
• Viral clearance and lesion regression require distinct clinical end points.
• Commercial human papillomavirus-clearing products often lack robust supporting evidence.
• Clear scientific standards are needed to guide practice and policy.

ABSTRACT

Human papillomavirus is the most common sexually transmitted infection and the necessary cause of cervical cancer, as well as a proportion of other 
anogenital and oropharyngeal cancers. Although most infections clear spontaneously, persistent oncogenic human papillomavirus infection may lead to 
precancer and cancer. There is therefore a need for effective and globally accessible therapies that either promote sustained clearance of human 
papillomavirus infection or safely treat human papillomavirus-related lesions, particularly in settings where ablative or excisional procedures are not 
readily available. However, no therapy has demonstrated proven and durable efficacy in eradicating human papillomavirus infection itself, although some 
non-ablative interventions have shown efficacy in treating specific human papillomavirus-related lesions.

We conducted a narrative review of currently available and emerging interventions promoted for the treatment of human papillomavirus infection or 
human papillomavirus-related lesions, including approved topical agents, oral formulations, immunotherapies, therapeutic vaccines, molecular inhibitors, 
and widely marketed commercial products. Evidence was synthesized from clinical trials, systematic reviews, clinical guidelines, health technology 
assessments, and policy recommendations, and assessed using a structured evidence-evaluation framework. Some agents, including immune modu-
lators and sinecatechins, are approved for external anogenital warts but do not reliably eliminate underlying human papillomavirus infection. Selected 
topical therapies, particularly 5-fluorouracil, have demonstrated efficacy in randomized trials for regression of cervical intraepithelial neoplasia in specific
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INTRODUCTION

Human papillomavirus (HPV) is the most common sexually trans-
mitted infection worldwide. Persistent infection with oncogenic 
HPV types is the necessary cause of cervical cancer and a pro-
portion of other anogenital and oropharyngeal cancers. 1 More than 
200 HPV genotypes have been identified, of which approximately 
12 are considered oncogenic or high-risk, notably HPV16 and 
HPV18, which are responsible for around 70% of cervical can-
cers. 2,3 Although most infections clear spontaneously, the global 
burden of HPV-related disease resulting from persistent infections 
remains substantial, particularly in low- and middle-income 
countries, where vaccination and cervical screening coverage 
continue to be limited or nonexistent. 4,5

At present, there is no antiviral treatment with proven efficacy to 
eradicate HPV infection itself; clinical management therefore fo-
cuses on the detection and treatment of precancerous lesions and 
cancer, as outlined in World Health Organization (WHO) guidelines. 6 

Effective prevention relies on prophylactic HPV vaccination and 
screening programs that enable the early detection and manage-
ment of HPV-induced precancerous lesions using ablative or exci-
sional methods and facilitate the diagnosis of cancers at earlier 
stages. Nevertheless, a growing number of products, ranging from 
prebiotics, probiotics, and dietary supplements to topical or sys-
temic agents, are marketed or promoted as HPV “treatments.” 7

Novel diagnostic tools are also emerging, some of which still lack 
adequate validation or regulatory approval. The widespread adop-
tion of HPV-based screening in many countries has resulted in a 
large and clinically challenging diagnostic category: women who 
test positive for high-risk human papillomavirus but have no cyto-
logical or histological evidence of precancer upon further evaluation 
and for whom there is currently no proven treatment. The proportion 
of HPV-positive individuals in screening populations can be sub-
stantial, often exceeding 10% overall and reaching approximately 
30% in younger cohorts. 8-10 As increasingly sensitive diagnostic 
tools identify HPV infections in asymptomatic individuals, more 
people are informed of persistent viral detection in the absence of 
available antiviral therapy. While improved detection is critical for 
cancer prevention, this situation, particularly when counseling and 
communication are insufficient, may inadvertently reinforce the 
perception that HPV infection itself requires medical treatment rather 
than guideline-recommended monitoring.

The combination of diagnostic identification and the lack of 
therapeutic options may create a demand-driven market for in-
terventions promoted as “HPV treatments,” despite limited or

absent supporting evidence. The spread of such non-evidence-
based interventions poses risks, including delayed access to 
appropriate care when individuals defer recommended follow-up, 
colposcopic evaluation, or treatment of precancerous lesions in 
favor of unproven therapies, as well as wasted resources and 
potential safety concerns. 11 At the same time, genuine innovation 
in therapeutics is ongoing, highlighting the need to differentiate 
promising scientific advances from unproven or misleading claims 
that may undermine confidence in vaccination, organized 
screening programs, and appropriate treatments, which remain 
the cornerstones of control of HPV-related diseases.

The International Papillomavirus Society (IPVS) is an interna-
tional scientific society dedicated to research on HPV-related 
diseases and therefore has a responsibility to provide clear guid-
ance. This narrative review aims to (1) review the current evidence 
on interventions promoted for the treatment of HPV infection or 
HPV-related lesions and (2) propose scientific criteria and stan-
dards for evaluating new interventions. The goal is to support 
health care professionals, policymakers, patients, and the general 
public by clarifying which interventions are supported by robust 
scientific evidence, which require further validation, and which 
have not been adequately evaluated using established scientific 
standards. Ultimately, fostering transparency, scientific rigor, and 
equitable access to proven preventive strategies is essential to 
reducing the global burden of HPV-related disease.

METHODS

We performed a structured narrative review of interventions 
described or promoted as treatments for HPV infection or HPV-
related lesions.

For each intervention category and specific therapy included in 
the review, targeted PubMed searches were conducted using the 
name of the intervention or therapy in combination with terms 
such as “clinical trial,” “randomized trial,” “HPV,” “HPV clear-
ance,” and the relevant HPV-related disease or lesion. Relevant 
systematic and narrative reviews identified through these searches 
were also examined, together with the reference lists of key 
publications, clinical guidelines, health technology assessments, 
and policy recommendations. For commercially promoted in-
terventions, publicly available scientific evidence supporting ther-
apeutic claims was reviewed where available. Commercial or 
promotional claims themselves were not considered evidence of 
efficacy.

clinical contexts, but do not represent validated antiviral eradication therapies. Photodynamic therapy, intralesional immunotherapy, therapeutic vaccines, 
and molecular inhibitors remain investigational, with insufficient evidence for routine clinical use. Probiotics, nutritional supplements, vaginal gels, and 
other commercially promoted products also lack robust evidence. In the absence of proven therapies that eradicate human papillomavirus infection, 
current management relies on surveillance, evidence-based treatment of precancerous lesions, vaccination, and screening. The proposed framework may 
support professional societies in evaluating emerging interventions and providing clear, evidence-based guidance to health care professionals, policy-
makers, patients, and the public.
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This work was not conducted as a formal systematic review 
and did not involve predefined inclusion and exclusion criteria, 
duplicate study selection, formal risk-of-bias assessment, or 
meta-analysis. Rather, it aimed to synthesize the current evidence 
landscape to support policy guidance.

In our narrative assessment, we considered the definition of the 
study population, study design and comparator, relevance and 
measurement of the reported end points, duration and durability of 
follow-up, safety, consistency of findings, and regulatory status.

STRUCTURED NARRATIVE REVIEW OF EXISTING AND 
EMERGING HPV-RELATED TREATMENTS

To date, no treatment has demonstrated proven efficacy in elim-
inating HPV infection itself. 6 Current management remains focused 
on primary prevention of HPV infection through vaccination and 
secondary prevention through cervical screening, detection of 
precancerous lesions, and treatment of identified lesions. 6 

Although ablative and excisional treatments for cervical intra-
epithelial neoplasia (CIN) may lead to reduced HPV detection 
following the destruction or removal of infected tissue, and HPV 
negativity is sometimes used as a marker of treatment adequacy, 
these procedures act primarily by ablating or excising affected 
cervical tissue rather than by directly targeting HPV replication. 12 

Although tissue removal may facilitate immune-mediated viral 
clearance in some cases, these interventions are not antiviral 
therapies per se.

While we did not perform a formal risk-of-bias assessment or 
grade the certainty of evidence using Grading of Recommenda-
tions Assessment, Development and Evaluation (GRADE), our 
narrative assessment drew on both primary studies and evidence 
syntheses, including randomized and other clinical trials, sys-
tematic reviews, clinical guidelines, health technology assess-
ments, and expert recommendations. We considered the definition 
of the study population, study design and comparator, relevance 
and measurement of the reported end points, duration and dura-
bility of follow-up, safety, consistency of findings, and regulatory 
status.

When interpreting the available evidence, we distinguished 
between interventions intended to promote clearance of HPV 
infection and those intended to treat established HPV-related le-
sions, as these indications require different outcomes and stan-
dards of evaluation. For interventions claiming to promote HPV 
clearance, relevant considerations included the use of validated 
HPV testing, clear definition of the HPV-positive population, type-
specific outcomes where available, and sufficient follow-up to 
distinguish sustained clearance from transient non-detection or 
spontaneous resolution. For interventions intended to treat pre-
cancerous lesions, greater emphasis was placed on histologically 
confirmed regression or resolution, appropriate comparator 
groups, the method of pathological assessment, and follow-up 
adequate to evaluate persistence or recurrence. These consider-
ations informed our narrative interpretation of the interventions 
summarized below.

Within this context, we reviewed interventions marketed or 
promoted as HPV “treatments,” ranging from approved topical 
agents for anogenital warts to experimental therapeutic

approaches and widely commercialized products with limited or 
absent supporting evidence (Table 1). 6,13-26

Overall, the evidence base for interventions claiming to 
eliminate HPV infection remains weak. Randomized trials have 
nevertheless provided preliminary evidence that intravaginal 5-
fluorouracil may be effective for the treatment of biopsy-confirmed 
CIN in selected clinical settings. In a randomized trial among young 
human immunodeficiency virus (HIV)-negative women with biopsy-
confirmed CIN2, intravaginal 5-fluorouracil was evaluated as pri-
mary treatment against observation and resulted in histological 
regression in 93% of participants, compared with 56% in the 
observation arm (p�.01). 14 In a separate randomized trial among 
women living with HIV who had already undergone standard 
ablative or excisional treatment for high-grade cervical disease, 
adjuvant intravaginal 5-fluorouracil reduced CIN2/3 recurrence to 
8%, compared with 31% among women undergoing observation 
after standard treatment (p�.014). 13 More recently, a South Af-
rican randomized, placebo-controlled phase 2b trial evaluated 
adjuvant self-administered intravaginal 5-fluorouracil following 
loop electrosurgical excision procedure in women living with HIV. 
Overall regression to CIN1 or less was observed in 96.3% of 
participants receiving 5-fluorouracil, compared with 82% receiving 
placebo (difference, 95% confidence interval [CI], 5.3% to 23.3%). 
Among women with positive surgical margins, regression rates 
were 88% and 60%, respectively (difference, 95% CI, 4.3% to 
50.0%). 27 These trials evaluated 5-fluorouracil either against 
observation as primary treatment or as an adjunct following 
standard ablative or excisional treatment. None directly compared 
5-fluorouracil as primary therapy with excisional or ablative 
treatment. Therefore, the available evidence does not establish 5-
fluorouracil as equivalent or superior to the current standard of 
care, and adequately powered head-to-head comparative trials 
would be required before it could be recommended as a 
replacement for excision or ablation. Across the three trials, 
intravaginal 5-fluorouracil was generally well tolerated, with pre-
dominantly mild adverse events and no drug-related grade 3 or 
higher adverse events reported. Its potential effect on genital HIV 
shedding, however, warrants further investigation.

Some agents such as the immunomodulatory agent imiquimod 
or sinecatechins are approved for the treatment of external ano-
genital warts, and imiquimod has also been investigated for the 
management of select high-grade intraepithelial lesions (eg, CIN2/ 
3) in specific clinical contexts; however, these agents act on 
clinical manifestations rather than directly eradicating underlying 
HPV infection. 15,17,18 Similarly, topical cidofovir has been evaluated 
in randomized controlled trials, demonstrating efficacy in reducing 
genital wart burden; however, its use remains investigational. 28 

Experimental approaches such as photodynamic therapy, intrale-
sional immunotherapy, therapeutic vaccines, and molecular in-
hibitors show scientific promise, but remain investigational. 20-24 

Widely marketed products such as probiotics, prebiotics, nutri-
tional supplements, and vaginal gels lack robust evidence. 7,25,26 

Evidence for probiotics, prebiotics, nutritional supplements, and 
other commercially promoted products remains limited and 
inconsistent. Available studies are generally small and heteroge-
neous, often include selected populations, and frequently rely on 
short-term HPV non-detection, cytological changes, or composite 
surrogate end points rather than sustained type-specific HPV
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Table 1 Overview of HPV-Related Treatments Classified by Level of Clinical Evidence

Intervention category Examples Level of clinical evidence Regulatory/authorization 
context

Clinical/practice position

Ablative/excisional
procedures

Cryotherapy, thermal 
ablation, laser, 
electrosurgery, excision

High: established standard 
of care. 6

Established medical 
procedures; requirements 
vary by procedure and 
jurisdiction.

Standard treatment for eligible 
precancerous lesions; not 
antiviral.

Topical 5-fluorouracil 
(5-FU)

Self-administered 
intravaginal 5-FU

Moderate—High: RCT 
evidence for CIN2 
regression and reduced 
recurrence after LEEP. 13,14

Authorized for other 
indications; cervical use is 
off-label or investigational.

Promising lesion-directed 
therapy in selected settings; 
not proven to eradicate HPV 
or replace standard treatment.

Topical immune 
response modifier

Imiquimod 2.5%, 3.75%, 
and 5%

Moderate: RCT evidence 
for external anogenital 
warts; limited controlled 
evidence for CIN2/3. 15—17

Authorized in some 
jurisdictions for external 
genital/perianal warts; 
cervical use is off-label or 
investigational.

Established for anogenital 
warts; investigational for 
cervical precancer.

Sinecatechins 
(Polyphenon E)

10—15% green tea extract Moderate: RCT evidence 
for external anogenital 
warts. 18

Authorized in some 
jurisdictions for external 
genital/perianal warts.

Option for anogenital warts; 
not an HPV-eradication 
therapy.

Photodynamic therapy Topical or light-activated 
agents

Limited: small RCTs with 
heterogeneous results. 19

Status depends on 
product, device, 
indication, and jurisdiction.

Investigational; insufficient 
evidence for routine use.

Intralesional
immunotherapy

Candida antigen, MMR, 
Mycobacterium w

Limited: case series and 
small studies. 20,21

Generally off-label or 
investigational for HPV-
related lesions.

Not standard of care; further 
controlled trials required.

Cidofovir/other
antivirals

Topical or intralesional 
formulations

Limited/inconsistent: 
clinical evidence remains 
uncertain. 22

Cidofovir is authorized for 
other antiviral indications; 
HPV-related use is off-
label or investigational.

Insufficient evidence for 
routine use.

Therapeutic vaccines DNA, peptide, or viral-
vector vaccines targeting 
E6/E7

Early phase: 
immunogenicity 
demonstrated; clinical 
efficacy not established. 23

No therapeutic HPV 
vaccine is authorized for 
routine clinical use.

Investigational use.

Molecular inhibitors E1/E2 helicase inhibitors, 
E6/E7 blockers

Preclinical/very early 
phase. 24

No authorized HPV-
directed molecular 
inhibitor.

Not available for routine 
clinical use.

Pseudo-therapies/OTC
products

Probiotics, prebiotics, 
nutritional supplements, 
vitamins, herbal or 
homeopathic remedies, 
ozone

No reliable clinical 
evidence: studies are small 
or methodologically 
limited. 7,25

Usually marketed as 
foods, supplements, 
cosmetics, or other non-
medicinal products.

Not recommended for HPV 
treatment or eradication.

Vaginal medical-device 
formulations

Coriolus versicolor-based 
gel; polycarbophil plus 
carboxymethyl-β-glucan

Low: small, heterogeneous 
studies with short follow-
up and surrogate 
outcomes. 7,26

Some are marketed as 
medical devices; this does 
not constitute 
authorization as HPV-
eradication therapy.

Not guideline-endorsed; 
durable HPV clearance or 
prevention of CIN2+ 

progression not established.

Regulatory and authorization pathways vary by product, indication, and jurisdiction. The information presented summarizes the general regulatory context relevant to the therapeutic 
claims discussed and should not be interpreted as an exhaustive review of authorization status in all countries. Authorization for a specific lesion-related indication does not imply 
authorization or demonstrated efficacy for eradication of HPV infection. Evidence categories represent a narrative assessment developed for this policy statement and do not 
constitute a formal GRADE evaluation. “High” indicates consistent evidence from multiple adequately powered controlled studies and/or established guideline-supported clinical 
practice. “Moderate—High” indicates evidence from more than one controlled trial with generally consistent clinically relevant findings, but with remaining limitations regarding the 
populations studied, comparators, durability, or generalizability. “Moderate” indicates controlled clinical evidence supporting a defined indication, with limited evidence for other 
indications or outcomes. “Limited” indicates evidence from small controlled studies, inconsistent findings, observational studies, or case series. “Low” indicates evidence from 

small or heterogeneous studies, frequently using surrogate outcomes or short follow-up. “No reliable clinical evidence” indicates the absence of adequate controlled evidence 
supporting the promoted therapeutic claim.
Abbreviations: CIN, cervical intraepithelial neoplasia; CIN2+, cervical intraepithelial neoplasia grade 2 or worse; DNA, deoxyribonucleic acid; 5-FU, 5-fluorouracil; GRADE, Grading of 
Recommendations Assessment, Development and Evaluation; HPV, human papillomavirus; LEEP, loop electrosurgical excision procedure; MMR, measles, mumps, and rubella 
vaccine; OTC, over-the-counter; RCT, randomized controlled trial.
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clearance or histologically confirmed prevention of CIN2+ pro-
gression. Follow-up is often insufficient to distinguish treatment-
related effects from spontaneous viral clearance, and independent 
replication is limited. 7,25 Studies evaluating vaginal medical-device 
formulations, including barrier or immunomodulatory gels, have 
reported short-term changes in HPV detection, cytology, or com-
posite clinical outcomes. However, interpretation is limited by 
heterogeneous study designs and inclusion criteria, relatively short 
follow-up, limited histological outcome data, lack of comparison 
with established clinical management, and frequent manufacturer 
involvement. These studies do not establish durable HPV eradi-
cation or prevention of clinically significant disease. 7,26 Accord-
ingly, there is currently insufficient evidence to recommend any 
intervention specifically for the eradication of HPV infection it-
self. 6,7 Evidence-based treatments for established HPV-related 
lesions should continue to be used according to their approved 
indications and applicable clinical guidelines, whereas products 
promoted as HPV-clearing therapies without adequate evidence 
should be discouraged.

Low- and middle-income countries account for approximately 
90% of global cervical cancer mortality yet face substantial con-
straints in delivering ablative and excisional therapies due to 
limited infrastructure and shortages of trained providers. In this 
setting, safe and effective topical therapies for cervical precancers 
could serve as an important complementary strategy, particularly if 
self-administered approaches prove feasible, acceptable, and 
scalable. Such therapies would need to demonstrate efficacy 
comparable to established standards of care and may function as 
primary treatment in carefully selected patients, as a temporizing 
option while awaiting ablative or excisional procedures where wait 
times are long, or as adjuvant therapy in individuals at elevated 
risk of recurrence, including women living with HIV. 29-31

By expanding treatment capacity beyond procedure-based 
models, these approaches could strengthen cervical cancer pre-
vention programs and accelerate progress toward elimination in 
high-burden settings. Rigorous, well-powered clinical trials con-
ducted in low- and middle-income country contexts are urgently

needed to define their safety, efficacy, and implementation 
potential.

PROPOSAL FOR SCIENTIFIC CRITERIA AND STANDARDS

The current landscape of reputed HPV treatments is highly het-
erogeneous. Some interventions, such as imiquimod and sineca-
techins, have regulatory approval for the management of external 
anogenital warts but cannot be considered treatments for HPV 
infection itself. 21,32 Others, including therapeutic vaccines and 
molecular inhibitors, remain in early stages of investigation and 
have yet to demonstrate clinical benefit. 23,24 Finally, a wide array 
of pseudo-therapies and over-the-counter products continue to be 
aggressively marketed as HPV treatments despite the absence of 
robust scientific evidence and appropriate evaluation to support 
such claims. 7,25,26,33 These products are typically not endorsed or 
supported by public health systems and are often accessed 
outside formal clinical pathways. While some individuals may seek 
them to reduce anxiety following an HPV diagnosis, the lack of 
clear communication regarding their limited or absent evidence 
raises concerns about informed decision-making. This diversity 
underscores the urgent need for transparent and standardized 
criteria to evaluate existing and emerging interventions according 
to their intended indication and claimed outcome.

A fundamental distinction is required between HPV infection 
and HPV-related disease. Detection of HPV DNA indicates the 
presence of viral genetic material, whereas detection of viral 
ribonucleic acid or proteins may provide evidence of transcriptional 
or biological activity. None of these findings, on its own, estab-
lishes the presence of a clinically significant lesion or determines 
an individual’s risk of progression to cancer. HPV detection may 
represent a newly acquired or transient infection, persistent 
infection, reactivation, or fluctuating viral detectability. In contrast, 
HPV-related precancer is established through histopathological 
evidence of epithelial abnormalities, such as CIN grade 2 or worse, 
and carries a different clinical significance requiring lesion-specific 
management. Accordingly, interventions claiming to treat HPV

Table 2 Proposed Criteria for Evaluating Reputed HPV Treatments

Criterion Definition Implication for clinical use

Clinical effectiveness Benefit on meaningful outcomes, including sustained HPV 
clearance, CIN2+ regression, or prevention of progression, 
compared with appropriate controls

Consider only interventions with 
proven clinical benefit

Quality of evidence Adequately powered controlled studies with predefined end points, 
appropriate comparators, and transparent reporting

Small, uncontrolled, or poorly 
designed studies are insufficient

Safety Robust short- and long-term safety data in relevant populations Required before clinical adoption

Biological plausibility Coherent mechanistic rationale supported by translational evidence Strengthens confidence in 
observed effects

Regulatory evaluation Assessment through regulatory pathways appropriate to the 
therapeutic claim (FDA, EMA, WHO)

Should precede clinical 
implementation

Equity, feasibility, scalability, 
and system impact

Accessible, affordable, feasible to implement, scalable, and 
compatible with established prevention programs

Required for equitable and 
sustainable implementation

These criteria are conceptually aligned with established health technology assessment (HTA) frameworks used by agencies such as AQuAS and other HTA bodies, while tailored to 
the specific challenges of evaluating interventions promoted as treatments for HPV infection. 36

Abbreviations: AQuAS, Agència de Qualitat i Avaluació Sanitàries de Catalunya; CIN2+, cervical intraepithelial neoplasia grade 2 or worse; EMA, European Medicines Agency; FDA, 
US Food and Drug Administration; HPV, human papillomavirus; HTA, health technology assessment; WHO, World Health Organization.
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infection should be evaluated using clearly defined and durable 
virological end points, whereas interventions intended to treat 
HPV-related lesions should be assessed using clinically meaningful 
outcomes such as histologically confirmed regression, resolution, 
recurrence, or prevention of progression. 34,35 These two objectives 
should not be conflated in product claims, clinical counseling, or 
scientific evaluation.

From a scientific and clinical standpoint, core principles should 
guide the assessment of interventions targeting HPV infection and 
HPV-related lesions (Table 2). 36 The following principles represent 
an original synthesis developed by the IPVS expert group for the 
evaluation of interventions promoted as treatments for HPV 
infection or HPV-related lesions. They are informed by established 
approaches to evidence evaluation, clinical guideline development, 
and health technology assessment. 37,38 First, clinical relevance is 
essential. An intervention must demonstrate an impact on clinically 
meaningful outcomes. For interventions targeting HPV infection, 
this may include sustained clearance of type-specific persistent 
HPV infection, defined a priori using standardized time-based 
criteria and appropriate control arms. For interventions targeting 
HPV-related lesions, relevant outcomes include histologically 
confirmed regression of cervical intraepithelial neoplasia grade 2 
or worse (CIN2+) and prevention of progression to invasive can-
cer. Second, scientific rigor is required: evidence must be 
generated through well-designed, unbiased studies with appro-
priate control groups, predefined end points, and independent 
validation. Publication alone is insufficient; reproducibility, critical 
appraisal, and methodological quality are essential. Third, mech-
anistic plausibility is important: a clear biological rationale, ideally 
supported by mechanistic studies, strengthens confidence in 
observed effects. Above all, interventions must demonstrate safety 
and sustained clinical efficacy, including long-term follow-up, 
before consideration for recommendation.

Considerations related to feasibility of implementation, such as 
scalability, affordability, and accessibility, are important for public 
health impact and equity, but do not replace the fundamental 
requirement for safety and efficacy. While availability may differ 
across health care settings, including differences between high-
income and low- and middle-income countries, scientific stan-
dards for evidence of benefit and safety should remain consistent.

Specific standards apply to different categories of interventions. 
For emerging therapies, such as therapeutic vaccines, immuno-
therapies, and molecular inhibitors, demonstrating immunogenicity 
alone is not sufficient; clinically meaningful benefit, such as sus-
tained viral clearance or histologically confirmed lesion regression or 
resolution, should be established. For experimental approaches, 
including 5-fluorouracil, photodynamic therapy, and intralesional 
immunotherapy, standardization of protocols, multi-center collab-
oration, and comparative effectiveness studies are required before 
clinical recommendations can be made. For pseudo-therapies and 
marketed products, the standard is less clear: no intervention should 
be promoted as an HPV treatment without robust evidence of effi-
cacy and safety that has been demonstrated in clinical trials and 
approved by appropriate regulatory authorities, including agencies 
responsible for medicinal products, such as the European Medicines 
Agency (EMA) and the US Food and Drug Administration (FDA), rather 
than bodies evaluating food or nutritional supplements.

Protecting patients and health care providers from misinfor-
mation and false expectations is essential to ensure that clinical 
practice and patient management remain grounded in the best 
available evidence.

In clinical and research practice, we propose a tiered approach 
to evaluate novel treatment interventions. Only interventions 
supported by robust evidence and approved by appropriate 
pharmaceutical regulatory authorities, rather than those evaluated 
under food or nutritional frameworks, should be endorsed and 
recommended to patients. Promising but unproven therapies 
should be identified as research priorities, with guidance on the 
types of studies needed to evaluate and establish efficacy. Patients 
should be informed of ongoing research efforts and advised that 
such therapies are outside standard treatment recommendations. 
Unvalidated and pseudo-scientific interventions should be explicitly 
discouraged, particularly when counseling patients. When patients 
approach clinicians with unvalidated interventions, counseling 
should be non-judgmental and educational, explaining to patients 
the steps required and the evidence needed to safely recommend 
a treatment. Such guidance will not only clarify the current evi-
dence landscape but also set clear benchmarks for future 
innovation.

Ultimately, aligning research, regulation, clinical guidance, 
and clear patient communication will be essential to ensure that 
HPV treatment is evidence-based, equitable, and fully consistent 
with global cervical cancer elimination goals. We acknowledge 
that significant scientific gaps remain regarding medical thera-
pies targeting HPV infection and HPV-related oncogenesis, as 
well as our understanding of the natural history of HPV infection. 
The absence of proven antiviral treatments may create a land-
scape in which unvalidated or misleading interventions can 
proliferate, particularly when individuals seek solutions for 
persistent HPV infection without clear therapeutic options. 
Addressing this phenomenon requires proactive engagement 
from the scientific community, including rigorous research, 
transparent communication of uncertainties, clear regulatory 
standards, and timely guidance to clinicians and the public. 
Research gaps should be used to stimulate high-quality inno-
vation, not to enable unsupported claims or exploitation of patient 
vulnerability.
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