
Academic Editor: Jane Shen-Gunther

Received: 18 April 2025

Revised: 23 May 2025

Accepted: 28 May 2025

Published: 29 May 2025

Citation: Porcaro, G.; Pavone-Cossut,

M.R.; Moretti, S.; Bilotta, G.; Aragona,

C.; Unfer, V. Oral Treatment with

EGCG, Folic Acid, Vitamin B12, and

Hyaluronic Acid Improves HPV

Clearance and Counteracts Its

Persistence: A Clinical Study. Int. J.

Mol. Sci. 2025, 26, 5251. https://

doi.org/10.3390/ijms26115251

Copyright: © 2025 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license

(https://creativecommons.org/

licenses/by/4.0/).

Article

Oral Treatment with EGCG, Folic Acid, Vitamin B12, and
Hyaluronic Acid Improves HPV Clearance and Counteracts Its
Persistence: A Clinical Study
Giuseppina Porcaro 1, Maria Rosaria Pavone-Cossut 2, Sonia Moretti 2, Gabriele Bilotta 3, Cesare Aragona 4

and Vittorio Unfer 5,*

1 Department of Gynecology and Obstetrics, Women’s Health Centre, 05100 Terni, Italy
2 National HIV/AIDS Research Center, Istituto Superiore di Sanità, 00161 Rome, Italy
3 IVF Clinic, Alma Res Fertility Center, 00198 Rome, Italy
4 Systems Biology Laboratory, Department of Experimental Medicine, Sapienza University, 00198 Rome, Italy
5 Department of Gynecology and Obstetrics, UniCamillus—Saint Camillus International University of Health

Sciences, 00131 Rome, Italy
* Correspondence: vunfer@gmail.com

Abstract: Human papillomavirus (HPV) infection represents one of the most common
sexually transmitted infections worldwide. However, the lack of effective therapeutic
strategies to counteract viral infection and its persistence still makes the management of
HPV a medical concern. Persistence is indeed a crucial issue in the context of HPV, as
it may increase the risk of viral DNA integration into the host genome, thus exposing
patients to tumoral progression. This clinical study aims to evaluate the effectiveness of a
dietary supplement containing epigallocatechin gallate (EGCG), folic acid (FA), vitamin B12
(B12), and hyaluronic acid (HA) in improving HPV clearance and HPV-induced cervical
lesions, and in counteracting viral persistence. A total of 106 patients who tested positive
for HPV DNA were enrolled in this study and were treated daily for 6 months with a tablet
containing EGCG (200 mg), FA (400 µg), B12 (1 mg), and HA (50 mg) (Pervistop®, Lo.Li.
Pharma, Rome, Italy). A 6-month treatment with such combined molecules demonstrated a
viral clearance in 85.8% of enrolled patients, while 92.3% of participants exhibited no more
cervical lesions. Furthermore, 71.8% of patients with persistent infection tested negative
to HPV DNA test after 6 months of treatment. The obtained data in this large population
strongly support previous evidence on the efficacy of such molecules in the management
of HPV infection by improving both viral clearance and related cervical lesions, and by
targeting viral persistence.

Keywords: HPV; clearance; persistence; cervical lesions; EGCG; folic acid; vitamin B12;
hyaluronic acid

1. Introduction
Human papillomavirus (HPV) contributes to a high global incidence of sexually

transmitted infections (STIs), with over 80% of sexually active individuals expected to be
exposed to HPV during their lifetime. Despite its high prevalence, counteracting HPV
infection still remains a significant medical challenge on a global scale.

Among the concerns associated with HPV infection, the risk of promoting cancer
represents a crucial aspect. According to their oncogenic potential, HPVs are classified
into low-risk (LR) genotypes, which usually cause benign lesions (e.g., warts, condylomas,
and recurrent respiratory papillomatosis) or precancerous lesions, and high-risk (HR) HPV

Int. J. Mol. Sci. 2025, 26, 5251 https://doi.org/10.3390/ijms26115251

https://doi.org/10.3390/ijms26115251
https://doi.org/10.3390/ijms26115251
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/ijms
https://www.mdpi.com
https://orcid.org/0000-0002-1805-3181
https://doi.org/10.3390/ijms26115251
https://www.mdpi.com/article/10.3390/ijms26115251?type=check_update&version=1


Int. J. Mol. Sci. 2025, 26, 5251 2 of 12

genotypes, which are associated with the development of cancer of the lower genital tract,
anus, and oropharynx both in men and women [1]. This classification is largely based on
differences and similarities in the viral DNA sequence, particularly within the L1 open
reading frame (ORF) gene region, where sequence similarity does not exceed 45% between
subfamilies or 60% between genera. Among the most clinically relevant types, high-risk
HPVs include HPV 16, 18, 26, 31, 33, 35, 39, 45, 51, 52, 53, 56, 58, 59, 66, 68, 73, and 82, while
low-risk types include HPV 6, 11, 40, 42, 44, 54, 55, 61, 62, 71, 74, 81, 84, and 89 [2].

A critical stage in tumoral progression is represented by the integration of viral
DNA into the host genome, which may occur in cases of persistent HPV infection [3]. In
particular, the persistence of HR-HPV infection represents the primary etiological factor,
leading to immune evasion mechanisms and contributing to the subsequent promotion of
tumor development and progression. Indeed, about 90% of cervical and anal cancers are
attributed to persistent HR-HPV infections [4].

As reported by Koshiol and colleagues, different definitions have been proposed for
describing persistent HPV infections. In particular, most of the analyzed studies describe
the minimum duration of HPV consecutive detection in a time frame between 6 and
12 months [5]. Several factors may contribute to the promotion of HPV persistence. For
instance, female gender, HR-HPV infection, smoking, and co-infection with Ureaplasma
spp. are just some of the factors associated with the persistence of genital HPV infection [6],
reflecting the multifactorial etiopathogenesis of this condition. Although not all HPV
genotypes integrate into the host genome, when integration occurs, the risk of developing
cancer greatly increases. Viral DNA integration into the host genome may alter regular
gene expression patterns, thus leading to chromosome instability [7]. In particular, once
the viral genome is integrated, a breakpoint in the E2 viral genetic sequence occurs. As
a consequence, this leads to the activation of the viral oncoproteins E6 and E7, which
impact the activity of two main tumor suppressors, the transcription factor p53 and the
retinoblastoma protein (RB) [8,9].

Preventing HPV infection and the potential associated risk of cancer is a crucial
issue for public health. So far, vaccination and screening programs represent key public
health strategies, with vaccination primarily aimed at preventing HPV infection, while
screening focused on the early detection and management of pre-cancerous lesions before
they progress into cancer. Providing a combined approach, ranging from vaccination
and screening programs to the research of new therapeutic strategies, is a crucial topic
considering that HPV infection and its persistence remain an unsolved medical problem.

Scientific research focused on finding novel therapeutic approaches to target the un-
derlying mechanisms of infection to reduce viral load and improve patient care. Currently
available treatments against HPV infection target only the clinical signs of infection, includ-
ing condylomas or cervical lesions, but no specific therapies are able to counteract viral
clearance and its persistence.

Recent evidence has reported promising results regarding the efficacy of some
molecules in counteracting HPV infection, potentially addressing this therapeutic gap.
Epigallocatechin gallate (EGCG) is a natural molecule with antiproliferative activity on
cervical cancer cells by interfering with the HPV life cycle and suppressing the E6 and E7
oncoproteins, which are responsible for the viral oncogenic activity and cancer develop-
ment [10,11]. In addition, EGCG may stimulate the Interferon (IFN) pathway, which is one
of the escape mechanisms of HPV, thus reinforcing the innate anti-viral immunity against
HPV [12].

Folic acid (FA) and vitamin B12 (B12) are two micronutrients whose plasmatic levels
correlate with increased risk of cervical cancer and with the frequency of HR-HPV asso-
ciated diagnosis: subjects with higher levels of folate and B12 are less likely (in 73% of
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cases) to test positive for HR-HPV types and more likely to test negative [13,14]. In addi-
tion, a consistent negative association between folate assumption and HPV infection was
observed in a recent publication involving over 6700 HPV-positive women [15]. Moreover,
low serum folate levels have been associated with an increased risk of CIN1 persistence
and progression [16].

Transmission of HPV infection primarily occurs through sexual intercourse, commonly
via skin–skin or skin–mucosal contact [17]; losing continuity in the epithelia represents
the main strategy allowing the viral particles to penetrate and infect cells [18]. Therefore,
molecules such as low- and very-low-weight molecular hyaluronic acid (LMWHA and
vLMWHA), which promote the wound-healing process by stimulating the production
of pro-inflammatory cytokines, play a crucial role in accelerating the re-epithelization
process [19–21], thus preventing new reinfections.

Considering the large body of evidence supporting the activity of each of these
molecules in the context of HPV [22], different preclinical and clinical studies have started
to evaluate the beneficial effects of their combined use against HPV infection. Noteworthy,
an in vitro study on HPV-positive cervical cancer cells (HeLa cells) highlighted for the first
time the synergistic effect of EGCG, FA, B12, and HA in increasing apoptosis of tumoral
cells by upregulating p53 and downregulating E6/E7 gene expression, respectively [23].

Recent clinical studies have started to explore the potential therapeutic effect of such
molecules as oral administration for the recovery of HPV infection, reporting promising
results in the resolution of the infection and cervical lesions. A pilot study by Aragona and
colleagues highlighted that 17 out of 20 patients with HPV infection exhibited complete
viral clearance and reported no cytological or histological evidence of lesions following the
treatment [24].

In addition, a more recent clinical trial carried out by Tinelli and colleagues demon-
strated that the use of an oral supplement containing EGCG, FA, B12, and HA reduced
HPV positivity and improved related cervical lesions. In detail, a total of 86 patients orally
treated with the combination of such molecules exhibited HPV clearance at 3 months as
compared to the control untreated group [25]. In addition, cervical lesions improved after
treatment, while in the control group, a small portion of patients developed HSIL cytol-
ogy [25]. In addition to this, some case reports of patients with persistent HPV infection
have supported the beneficial effects of this combination of molecules in reducing HPV
presence and improving cervical-induced lesions [26].

The aim of this clinical study is to corroborate the effectiveness of the oral adminis-
tration of EGCG, FA, B12, and HA in promoting HPV clearance and resolution of HPV-
associated lesions, as well as counteracting HPV persistence in a larger number of patients.

2. Results
A total of 106 patients were enrolled and followed between August 2024 and February

2025, completing the 6-month intervention period. All enrolled patients completed the full
6-month treatment period, with no dropouts or missing data, and were included in the
final analysis. Required inclusion criteria confirmed cervical infection, and all the patients
analyzed presented a positive test result for HR-HPV. All patients’ baseline characteristic
data, including age, presence of lesions, type of lesions, years of persistence, and anatomical
site of infection, are summarized in Table 1. The effects of the 6-month treatment regimen
consisting of EGCG, FA, B12, and HA were evaluated in terms of HPV clearance, clinical
regression of related lesions, and clearance of persistent infections. Notably, none of the
patients experienced any adverse effects during the treatment, suggesting good tolerability
of the regimen.
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Table 1. Baseline characteristics of patients enrolled in the study.

Parameters Treatment Group

Number of patients (n) 106
Anatomical sites Cervical
Age (years) 44.5 ± 8.9
Viral persistence

- Patients total (n) 39

- 1 year 5
- 2 years 20
- 3 years 9
- 4 years 2
- 5 or more years 3
HPV Genotype

- HR genotype (n) 106

- Classification 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, 68
Cervical Lesions

- Patients positive for lesions (n) 39

- Number of lesions 46
- Patient negative for lesions 67
Cytology

- LSIL/CIN1 36

- ASCUS 5
- HSIL/CIN2/CIN3 5
- Conization 5

2.1. Clearance of HPV After 6 Months of Treatment

At baseline, all women tested 100% positive for HPV. After 6 months of treatment, a
significant HPV clearance (p < 0.001) was observed, with an 85.8% reduction (n = 91/106)
in HPV positivity compared to baseline levels. Only 14.2% of patients (n = 15/106) were
tested positive for HR-HPV genotypes (Figure 1A). To further explore the impact of such
treatment across different age groups, we stratified patients into three age ranges (26–35,
36–45, and >46 years), ensuring a uniform distribution. Complete (100%; n = 25) and a
nearly total (91.1%; n = 41/45) HPV clearance was observed at the extreme of the age
spectrum, 26–35 and >46 years, respectively. Although the clearance rate was lower in
the 36–45 age group (69.4%; n = 25/36), the results were statistically significant (p < 0.001)
compared to baseline (Figure 1B).

2.2. Resolution of HPV-Induced Cervical Lesions After 6 Months of Treatment

At baseline, ThinPrep Papanicolaou Test (Pap test) analysis identified 46 HPV-induced
cervical lesions among 39 patients (36.8%), while 67 patients (63.2%) showed no lesions
(Figure 2A). The distribution of such lesions at baseline was as follows: LSIL/CIN1
(n = 36/41), ASCUS (n = 5/41) (Figure 2B). All patients with HSIL cytology (n = 5) had
undergone surgery before the study began, so they were included only for HPV clearance
assessment. After 6 months of treatment with the combination of EGCG, FA, B12, and
HA, regression of cervical lesions was observed in 36 out of 39 patients (92.3%), while
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the remaining 3 out of 39 patients (7.7%) still exhibited cervical lesions (Figure 2C). These
unresolved lesions included two lesions classified as LSIL/CIN1 and one as ASCUS, repre-
senting 20% (2 out of 36) and 5.5% (1 out of 5), respectively, of the total unresolved lesions
compared to baseline (Figure 2D).

Figure 1. The effect of 6-month treatment with EGCG, FA, B12, and HA on HPV clearance. Graphical
representation of the effect of EGCG, FA, B12, and HA on HPV clearance (A) and in different age
ranges (B). At baseline (black columns), all patients tested positive for HPV DNA (100%). After
the 6-month-treatment (white columns), HPV clearance statistically improved. Data are reported as
means ± standard error of the mean. Statistical significance was evaluated using the Mann–Whitney
U test for non-parametric comparison; *** p < 0.001.

Figure 2. The effect of 6-month treatment with EGCG, FA, B12, and HA on HPV-induced cervical
lesions. Baseline distribution of cervical lesions in HPV-positive patients undergoing a 6-month
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treatment regimen (A), and stratified by cytological classification (B). Graphical representation of the
effect of EGCG, FA, B12, and HA on HPV-induced cervical lesions (C), then stratified by cytological
classification (D). All patients included in the statistical analysis initially presented HPV-induced
cervical lesions, with the baseline condition (black column) of lesion presence set at 100%. After
6 months of treatment (white column), 92.3% (36 out of 39 patients) showed resolution of HPV-
induced lesions, while 7.7% (3 out of 39 patients) continued to exhibit cervical lesions (C). Data are
reported as means ± standard error of the mean. Statistical significance was evaluated using the
Mann–Whitney U test for non-parametric comparison; *** p < 0.001. Abbreviations: ASCUS (atypical
squamous cells of undetermined significance); LSIL (low-grade squamous intraepithelial lesion); and
CIN1 (cervical intraepithelial neoplasia grade 1).

2.3. HPV Persistence After 6 Months of Treatment

Among the enrolled patients, 63.2% (n = 67) exhibited no persistent infection, while
the remaining 36.8% (n= 39) exhibited HPV persistence, which is distributed as follows:
1 year (4.7%; n = 5), 2 years (18,9%; n = 20), 3 years (8.5%; n = 9), 4 years (1.9%; n = 2), and 5
or more years (2.8%; n = 3) (Figure 3A). By analyzing data according to HPV persistence,
among the 39 patients with persistent infection for more than one year, 28 participants
(71.8%) tested negative after the 6-month-treatment regime for any HPV genotypes, while
11 out of 39 patients (28.2%) remained positive on the HPV DNA test (Figure 3B).

Figure 3. The effect of 6-month treatment with EGCG, FA, B12, and HA on persistent HPV infections.
(A) Distribution of persistence of HPV infection according to the years of persistence indicated at
baseline. (B) Percentage of patients with persistent infection who cleared the HPV infection.

3. Discussion
This open-label, single-arm clinical trial supports the effectiveness of oral administra-

tion of EGCG, FA, B12, and HA in counteracting HPV infection and its persistence, as well
as improving related cytological lesions.

Several previous studies have evaluated the positive effects and efficacy of the in-
dividual molecules described in the context of HPV infection. In particular, EGCG has
antiproliferative and proapoptotic activity, which mediates the activation of E6/E7, thus
counteracting viral integration [12,27,28]; B12 and FA are methylation agents involved in
blocking viral proliferation and persistence [29]; and HA may prevent HPV infection by
restoring the integrity of the epithelium [21,30]. Notably, a recent in vitro study demon-
strated for the first time the synergistic effect of these molecules in counteracting HPV
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infection by increasing apoptosis and p53 expression in HPV-infected cervical cells [23],
thus paving the way for more comprehensive clinical evaluations.

The data obtained in this study are in line with previous clinical results, demonstrating
that administration of this combination of molecules improved HPV clearance and cervical
lesions, evaluated at both 3 months and 6 months [24–26]. As reported in our Supple-
mentary Materials, preliminary ongoing results revealed a significant positive effect of the
molecules on HPV clearance already after a 3-month treatment (Figure S1). However, given
the limited number of patients, further analyses are needed to draw definitive conclusions
at this specific time point.

In addition to HPV DNA testing, enrolled patients underwent Pap test analysis to
evaluate cervical lesions. After 6-month treatment with the compound containing EGCG,
FA, B12, and HA, almost all patients reported no lesions, with only 3 still presenting
ASCUS or LSIL. This is a crucial result considering the management of cervical lesions in
clinical practice and the lack of effective therapeutic strategies. Indeed, to date, clinical
guidelines recommend only monitoring patients with low-grade lesions until they either
spontaneously clear the infection or develop cervical neoplasia. On the other hand, in the
case of high-grade lesions, surgery is the main strategy, even though it may not guarantee
the complete clearance of the virus and/or the recurrence of new lesions [31]. In light of
this, having molecules able to improve cervical lesions represents a great option to prevent
tumoral progression. In addition, by targeting HPV clearance, such a combination of
molecules represents a promising medical tool for improving clinical therapeutic outcomes
in patients with HPV infection.

To date, vaccination and screening programs are the main options to prevent HPV
infection. Indeed, the World Health Organization (WHO) recommends including HPV
vaccines in national immunization programs, highlighting the importance of considering
the prevention of cervical carcinoma and other HPV-associated diseases as a public health
priority [32].

Notably, as reported in the Supplementary Materials Section, our ongoing preliminary
data revealed a positive effect of EGCG, FA, B12, and HA supplementation on cervical
lesions already after 3 months of treatment (Figure S2). However, as mentioned before,
further analysis is needed to confirm these trends and draw definitive conclusions regarding
the positive effect of these molecules at this specific timeframe.

Interestingly, the analysis of HPV clearance according to the age of the enrolled
women revealed a statistically significant improvement across all age groups, although
it was slightly less pronounced in the 36–45 age group. This probably correlates with the
fact that the 36–45 range may represent a more challenging timeframe to counteract HPV
infection, potentially due to factors such as age-related changes in immune response or
prolonged exposure risks [33].

Considering the crucial role of persistence in HPV infection and tumoral progression,
we focused on the subgroup of the study population presenting persistent HPV infection.
Persistence is a crucial risk factor for tumoral progression as it may increase the possibility
of viral DNA integration into the host genome, leading to the activation of E6/E7 proteins
and the potential progression toward cancer. In light of the obtained results in counteracting
HPV persistence after 6 months of treatment, the studied molecules become highly relevant
in the management of the infection. Targeting HPV persistence can also contribute to
reducing the risk of tumoral progression. These data are strongly in line with a previous
study in which the authors demonstrated the positive effects of such molecules in improving
viral persistence in 5 women with persistent HPV infection [26]. Furthermore, a previously
published case report highlighted the effectiveness of this treatment even in a case of a
9-year HPV persistent infection, paving the way for further studies [34].
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As above mentioned, clinical guidelines for managing HPV infection provide a “wait
and see” approach relying on viral spontaneous regression. As reported in the Supplemen-
tary Materials Section (Figure S3), we compared our results with extrapolated spontaneous
regression data from previously published articles [35–38], thus overcoming the lack of
a control group in our investigation, which could represent a limitation to the observed
findings. It is worth noting that these studies differ in terms of the number of involved
patients, patients’ ethnicity, and age range, which may limit the applicability of these
findings to current clinical contexts. Furthermore, such studies are outdated, relying on
older diagnostic techniques that may not necessarily meet modern standards. Concomitant
factors, including vaccination programs, changes in sexual behavior, and advancement in
public health standards, may potentially influence the rate of spontaneous HPV clearance.
Therefore, to address these limitations, we also compared our findings with extrapolated
data from control patients in more recently published studies [24,25], which are more
reliable since they employ more contemporary methodologies and reflect current popu-
lation dynamics. The development of therapeutic options that may accelerate the HPV
healing process represents a promising advancement in managing HPV clearance and
its prevention. Considering the crucial role of immune markers in HPV persistence and
progression—as reported in the recent publication by Guo et al. 2025 [39]—further studies
should incorporate immune profiling and viral load monitoring to better understand the
biological pathways influenced by the molecules in this dietary supplement. In addition,
further clinical studies should also investigate differential treatment responses across HPV
genotypes to better understand potential variations in viral clearance and lesion regression.

In conclusion, considering the high incidence of HPV infection and the lack of effective
therapeutic strategies to counteract its persistence, the use of these combined molecules
represents a crucial step forward in the daily care of HPV-positive patients.

4. Materials and Methods
4.1. Patients

This study is a single-arm, open-label clinical trial. Participants were followed from
August 2024 to February 2025 according to standard clinical practice and in compliance
with the Declaration of Helsinki. The study was approved by the Internal Review Board
of Clinica ALMA RES (Approval No. 014/2022) and registered on ClinicalTrials.gov (Ref.
No. NCT06661083). An informed consent document was signed by all participants before
starting the study.

Women older than 18 years and positive for HPV DNA at baseline were enrolled
in this study. Exclusion criteria were as follows: (i) ongoing pregnancy or breastfeeding,
(ii) use of other products containing EGCG or green tea, and (iii) primary or pharmaco-
logically induced immunodeficiency. The specific objective of this study was to evaluate
whether the combination of EGCG, FA, B12, and HA improves HPV clearance and pro-
motes cervical lesion regression. The primary outcome of this study was the clearance
of HPV infection, evaluated as negative HPV DNA test results after 6 months-treatment.
Secondary outcomes included the improvement or disappearance of cervical lesions and
clearance of persistent HPV infection at the end of the oral treatment period.

4.2. Treatment Regimen

All enrolled patients followed an oral treatment regimen consisting of 1 tablet/day of a
dietary supplement containing a combination of 4 molecules. Each tablet contained 200 mg
of EGCG, 400 µg of FA, 50 mg of HA, and 1 mg of B12 (Pervistop®, Lo.Li Pharma s.r.l,
Rome, Italy). The supplement was delivered orally, with each patient self-administering the
tablet on an empty stomach. No group-based administration was used, and all participants
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received the same dosage. The intervention did not include any incentives for patient
participation.

4.3. Cervical Cytology

Cervical cytological analysis of HPV-induced lesions was performed using the Thin-
Prep Papanicolaou Test (Pap test). Cervical cells were collected by inserting the central
bristles of the brush and spatula (Cytobrush Plus GT and Pap Perfect Plastic Spatula;
CooperSurgical, Trumbull, CT, USA) into the endocervical canal and rotating the brush in
a clockwise direction. The spatula containing the scraped cervical cells was then quickly
placed into a vial containing 20 mL of PreservCyt® Solution (Cytyc Corp., Marlborough,
MA, USA) for cytological analysis. The 2001 Bethesda System for cervical cytology report-
ing was used to classify the cytological analysis [40].

4.4. HPV DNA Test

Detection of HPV DNA was performed using the validated BD OnclarityTM HPV
Assay (BD, Franklin Lakes, NJ, USA), following the manufacturer’s instruction. Briefly, the
cervical cells (0.5 mL) were collected using a swab and transferred into a BD solution pre-
loaded LBC tube to reach a final volume of 2.2 mL. Then, 0.8 mL of viral DNA was sampled
and automatically extracted using the BD FOX ™ (BD, Franklin Lakes, NJ, USA) machine.
From the final 400 µL of eluted DNA, 50 µL was used for real-time PCR analysis. Detection
of the endogenous human beta-globin sequence was used as sample validity control to
confirm sample appropriateness, evaluate the efficiency of the extraction process, and en-
sure amplification performances, as described elsewhere [41,42]. The quality management
system implemented at the laboratory is certified according to the reference [43].

4.5. Statistical Analysis

Statistical analysis was performed using GraphPad Prism software (version 8.0.1,
GraphPad Software, San Diego, CA, USA). To compare data at baseline (100% positivity)
and after 6 months of treatment, the non-parametric Mann–Whitney U test was used, as
the data did not assume a Gaussian distribution. A p-value of less than 0.05 was considered
statistically significant. All data are presented as mean ± standard error of the mean (SEM).

4.6. Safety Evaluation of EGCG: Insights from EFSA Scientific Opinion

In 2018, the European Food Safety Authority (EFSA) conducted a comprehensive safety
assessment of EGCG [44]. A prolonged intake (more than 12 months) at a concentration
above 866 mg daily may be correlated with hepatoxicity, as indicated by increased levels of
transaminases. However, 800 mg EGCG/day is largely outside the range of the daily mean
dosage (90 to 300 mg/day) and the daily dose used in this clinical study. Indeed, no side
effects were reported at the dosage of 200 mg/day [44].

5. Conclusions
HPV management still represents a great challenge in clinical practice due to the

absence of effective therapeutic treatments aimed at counteracting infection and its persis-
tence. To date, the prevention and management of HPV infection rely on vaccination and
screening programs. Unfortunately, HPV persistence remains an unresolved challenge, and
new strategies are needed to address this therapeutic gap.

In this study, we provided further evidence supporting the positive effects of a combi-
nation of molecules, including EGCG, FA, B12, and HA, in improving HPV clearance and
related cervical lesions, and in counteracting HPV persistence in a large pool of patients
compared to previously published studies. Although preliminary ongoing data at 3 months
need further analysis to draw definitive conclusions, the positive outcomes obtained after
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6 months of treatment corroborate previous evidence in the literature. This study under-
scores the therapeutic effect of the combination of EGCG, FA, B12, and HA in enhancing
HPV clearance and resolving HPV-induced lesions. Furthermore, by counteracting HPV
persistence, this approach becomes highly important in reducing exposure of patients to the
viral infection and in preventing HPV-associated complications, such as the development
of more serious cervical lesions and/or tumoral progression.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/ijms26115251/s1.
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