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Abstract

Background: The purpose of this study is to investigate the effect of an adsorbent-antioxidant vaginal gel, which contains micronized silicon dioxide and antioxidant 
defl amin, on high-risk human papillomavirus (hr-HPV) clearance within the follow-up periods specifi ed in the guidelines.

Methods: In the study, the data of 52 patients infected with hr-HPV using vaginal gel for 3 months and 115 patients who were not using vaginal gel were analyzed 
retrospectively. Demographic characteristics, Liquid-Based Cytology (LBC) at the time of presentation, colposcopy fi ndings, and cervical biopsy results of both groups 
were investigated. After the LBC and hr-HPV results were evaluated at the end of the control period, both groups were compared in terms of hr-HPV clearance. The level 
of statistical signifi cance was taken as 0.05 in all tests.

Results: The two groups had similar demographic data, cytological fi ndings, colposcopy fi ndings, and cervical biopsy results (p > 0.05). During similar follow-up 
periods (13.6 ± 3.2 vs. 14.1 ± 3.4 months; p > 0.05), there was no signifi cant difference in terms of hr-HPV clearance (46.2% vs. 51.3%; p > 0.05). Furthermore, the initial 
and follow-up cytology results of the patients were similar (p > 0.05).

Conclusions: A signifi cant effect of the absorbent antioxidant vaginal gel on hr-HPV clearance at approximately 1-year follow-up could not be demonstrated.
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Introduction 

Cervical Cancer (CC) is the 4th most common cause of 
cancer-related deaths with an incidence of 6.5% in women, 
and its incidence and mortality are expected to increase in the 
next 20 years [1]. Persistent infection with high-risk human 
papillomavirus (hr-HPV) (16, 18, 31, 33, 35, 39, 45, 51, 52, 
56, 58, 59, 68) is the most signifi cant predictive factor for 
CC development following almost all cervical intraepithelial 
neoplasms (CIN) [2]. Although the lifetime risk of HPV 
exposure is 80%, studies have shown that approximately 90% 
of infections regress within 1-2 years [3]. The understanding of 
these features of HPV enabled it to be included in CC screening 

programs together with cytology and used as a screening test 
alone to determine follow-up intervals [4,5]. 

After understanding the role of persistent infection 
with hr-HPV in CIN and cancer development in cervical 
carcinogenesis, attention has focused on HPV prevention and 
CIN therapies [6]. Diffi culty in accessing vaccines, a decrease 
in protection at delayed ages, or the inability to completely 
prevent HPV transitions with the use of condoms stand out as 
an important problem (source). Surgical treatments applied 
in CIN were shown to be associated with complications such 
as preterm childbirth and cervical stenosis [7]. The usage of 
medical treatments, which have been tested to date, has not 
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continued due to serious side effects (Imiquimod, Interferon) 
or insuffi cient response (green tea, metronidazole-containing 
gel, 5-fl uorouracil (5-FU) vaginal cream) [8-10]. For these 
reasons, methods that could be an alternative treatment 
option in CINs and could increase HPV clearance are important 
research topics.

As a solution to this important problem, the adsorbent-
antioxidant vaginal gel was proposed as an alternative in recent 
years. This vaginal gel adsorbs pathogens (bacteria, viruses, 
fungi, cell debris, irritant particles) from the cervical surface 
with a high concentration of micronized silicon dioxide (SiO2) 
[11]. The antioxidant defl amin (a combination of biologically 
activated selenium-containing sodium selenite and citric acid) 
in its content neutralizes the absorbed and bound pathogens 
with its antioxidant properties [11]. It is reported that Vaginal 
Gel promotes remission in cases with abnormal cervical smears 
and CIN1-2, and there is a decrease in the prevalence of hr-
HPV three months after its use [12,13].

In this study, our purpose was to investigate the effect of 
the vaginal gel on hr-HPV clearance by comparing the hr-HPV 
test results of patients with and without absorbent-antioxidant 
vaginal gel usage following the detection of positive hr-HPV 
DNA.

Materials-methods

This study was carried out by the retrospective analysis 
of patients who underwent HPV-DNA screening in a tertiary 
center between January 2018 and September 2020. Patients 
who were hr-HPV DNA positive during this interval and used 
adsorbent-antioxidant vaginal gel for 3 months were included 
in the vaginal gel group. Among 1404 patients who had HPV-
DNA screening in the same period, patients in whom HPV 
genotype tests were performed twice and who were infected 
with at least one hr-HPV and did not use vaginal gel were 
included in the control group. 

In both groups, patients with additional malignancies, 
patients who had less than 6 months between the two HPV 
acquisition periods, those who had an HPV test once, and 
those who were infected with only low-risk HPV genotypes 
(6, 11, 26, 40, 42, 53, 54, 55, 61, 62, 64, 66, 67, 69, 70, 71, 
72, 73, 81, 82, 83, 84, CP6108) at the time of presentation, 
those who had immunosuppressive diseases or a history of 
using immunosuppressive drugs, those whose results were 
carcinoma in situ/adenocarcinoma in situ and those who had 
a suspicion of malignancy as a result of smear and cervical 
biopsy, those who were pregnant during the follow-up period, 
and those who underwent hysterectomy were excluded from 
the study. 

Gravidity, parity, additional systemic diseases, HPV 
vaccination status, smoking habits, and the number of 
cigarettes used in both groups were evaluated. Additional 
systemic diseases were grouped as HT ± DM and others. The 
vaccination statuses of the patients were examined. In the HPV 
test (Diege HC2 DNA collection device®) used in our center, 
37 different genotypes, namely 16, 18, 31, 33, 35, 39, 45, 51, 52, 

56, 58, 59, and 68 from the high-risk group and 6, 11, 26, 40, 
42, 53, 54, 55, 61, 62, 64, 66, 67, 69, 70, 71, 72, 73, 81, 82, 83, 
84, IS39, and CP6108 from the low-risk group are screened. 
HPV genotypes of both groups at the initial presentation were 
determined, and only patients with high-risk genotypes were 
included in the study. The results were collected in 2 groups 
as 16 ± 18 and others according to the American Society of 
Colposcopy and Cervical Pathology (ASCCP) guidelines [14]. 
The results of cervical smear tests performed with liquid-based 
cytology (LBC) at the initial and follow-up presentations of 
the patients were recorded as normal, infectious, insuffi cient, 
Atypical Squamous Cells Of Undetermined Signifi cance 
(ASCUS), Low-Grade Intraepithelial Lesion (LG-SIL), High-
Grade Intraepithelial Lesion (HG-SIL), and atypical squamous 
cells-cannot exclude high-grade squamous intraepithelial 
lesion (ASC-H) according to the Bethesda system. After the 
fi rst presentation, the results of the patients who underwent 
colposcopy according to the ASCCP guidelines were evaluated 
[14]. Colposcopy fi ndings were grouped as normal, inadequate 
(if transformation zone could not be evaluated due to cervical 
infl ammation, scar, postmenopause, bleeding, etc.), presence 
of acetowhite epithelium, and atypical vascularity. Cervical 
biopsy was performed in patients where deemed necessary 
according to their colposcopy fi ndings. Patients with 
insuffi cient colposcopy, patients with cervical biopsy results 
as CIN 2-3, and patients who underwent Loop Electrosurgical 
Excision Procedures (LEEP) in the presence of colposcopy 
fi ndings incompatible with cytological abnormality in LBC 
were determined.

During the follow-up presentation, if the HPV screening 
result was negative, or the HPV genotype present in the 
initial presentation was not detected, the case was accepted 
as ‘cleared’. Provided that the same genotypes were detected 
in both presentations, the existing genotype was maintained, 
or an additional genotype was detected, it was accepted as 
‘persisted’, and thus, HPV clearance was categorized.

Statistical analysis

The statistical analyses were performed by using the 
SPSS version 26.0 (SPSS, Inc. Chicago, IL) statistical software 
package. The data are expressed as median and range for the 
continuous variables. The binary variables are reported as 
frequencies and percentages. Chi-squared tests were used to 
evaluate the differences in the categorical variables between 
groups. Independent-samples t-test was used to compare the 
continuous variables that were normally distributed, and the 
Mann-Whitney U test was used to compare those that were 
non-normally distributed. The level of statistical signifi cance 
was set at p < 0.05.

All procedures performed in the study were in accordance 
with the ethical standards of the institutional research 
committee and the 1964 Declaration of Helsinki and its later 
amendments. This study was approved by Başkent University 
Institutional Review Board (No. KA KA21/102).

Results

A total of n: 52 (31.1%) patients were included in the vaginal 
gel group, and n: 115 (68.9%) patients were included in the 
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control group in the study. The mean age of the vaginal gel 
group was 40.9 ± 9.6 years, while the mean age of the control 
group was 43.8 ± 9.6 years (p > 0.05). The gravidity and parity 
values of the two groups were similar (p > 0.05). The patients 
in the two groups had similar additional systemic diseases in 
their histories. The smoking statuses of the patients and the 
numbers of cigarettes consumed per day were also similar in 
the two groups (p > 0.05) (Table 1). There were no patients who 
had HPV vaccines in either group.

In the groups, 16 ± 18 and other hr-HPV genotype 
distributions in the control vs. vaginal gel groups during the 
initial presentation were found to be 51 (44.3%) vs. 33 (63.5%) 
and 64 (55.7%) vs. 19 (36.5%), respectively (p < 0.05). There 
was no statistically signifi cant difference between colposcopy 
fi ndings after LBC in the initial presentation or cervical biopsy 
results. The number of LEEP procedures applied to both groups 
was similar (p > 0.05). The mean interval between hr-HPV 
genotype evaluation at the initial and control presentations was 
14.1 ± 3.4 months in the control group and 13.6 ± 3.2 months 
in the vaginal gel group (p > 0.05). The control vs. vaginal 
gel group distribution of hr-HPV genotypes at the follow-
up presentation was 26 (22.6%) vs. 17 (32.7%) in the 16 ± 18 
group and 48 (41.7%) vs. 21 (40.4%) in the other group. It was 
observed that 41 (35.7%) vs. 14 (26.9%) patients had negative 
HPV-DNA test results at the follow-up presentation (p > 0.05). 
Follow-up LBC results were similar in the two groups (p > 
0.05) (Table 2).

In the comparisons of the results of the HPV-DNA tests 
performed at the follow-up presentation and those at the 
initial presentation, clearance was detected in 51.2% of the 
patients in the control group, while it was detected in 46.2% 
of the patients in the vaginal gel group (p > 0.05) (Table 3). In 
the time plot of the clearance rates, it was observed that the 
vaginal gel group and the control group were similar (Graph 1).

Discussion

The role and importance of primary hr-HPV DNA screening 
in CC have become prominent. In this study, hr-HPV DNA 
positive patients were screened retrospectively, and patients 
who used adsorbent-antioxidant vaginal gel and those who did 
not use it were compared in terms of HPV-DNA clearance. A 

similar rate of clearance was detected in the follow-up HPV-
DNA tests of the patients with similar demographic data, LBC, 
colposcopy fi ndings, and cervical biopsy results.

Table 1: Demographic data.
Control

n: 115 (68.9%)
Vaginal Gel

n: 52 (31.1%)
p

Age (years) 43.8 ± 9.6 40.9 ± 9.6 0.066

Gravidity* 2 (min: 0 max: 10)
2 (min: 0 max: 

6)
0.667

Parity* 2 (min: 0 max: 8)
2 (min: 0 max: 

4)
0.305

Smoking (yes) 41 (38.7%) 22 (42.3%) 0.662

Number of cigarettes
(daily)

1-10 12 (11.3%) 5 (9.6%)

0.886
10-20 19 (17.9%) 12 (23.1%)
20-40 10 (9.4%) 5 (9.6%)

Comorbidities
None 90 (78.3%) 40 (77.8%)

0.198
DM ± HT 14 (12.2%) 3 (5.8%)
Others 11 (9.6%) 9 (17.3%)

Abbreviations: DM: Diabetes Mellitus; HT: Hypertension

Table 2: Initial and follow-up presentation hr-HPV, histological, and cytological 
fi ndings.

Control
n: 115 (68.9%)

Vaginal Gel
n: 52 (31.1%)

p

Initial HPV type
16 ± 18 51 (44.3%) 33 (63.5%)

0.022
Others 64 (55.7%) 19 (36.5%)

Initial LBC

Unapplied 10 (8.7%) 4 (7.7%)

0.183

Normal 34 (29.6%) 16 (30.8%)
ASC-US 25 (21.7%) 9 (17.3%)

Infection 20 (17.4%) 11 (21.2%)
LSIL 16 (13.9%) 8 (15.4%)

ASC-H 4 (3.5%) -
Unsatisfactory - 3 (5.8%)

HSIL 6 (5.2%) 1 (1.9%)

Colposcopy

Unapplied 19 (19.2%) 6 (12.2%)

0.378

Normal 22 (23.4%) 19 (38.8%)
Acetowhite 
epithelium

39 (41.5%) 17 (34.7%)

Atypical 
vascularity

10 (10.6%) 5 (10.2%)

Unsatisfactory 4 (4.3%) 2 (4.1%)

Cervical Biopsy 
Result

Unapplied 51 (44.3%) 17 (32.7%)

0.296

Normal 8 (7.0%) 8 (15.4%)
Infection 24 (20.9%) 11 (21.2%)

CIN1 15 (13.0%) 11 (21.2%)
CIN2 14 (12.2%) 4 (7.7%)
CIN3 3 (2.6%) 1 (1.9%)

LEEP 27(30.23%) 11 (23.4%) 0.392
Follow-Up Time (months) 14.1 ± 3.4 13.6 ± 3.2 0.520

Follow-Up HPV 
Type

Negative 41 (35.7%) 14 (26.9%)

0.323
16 ± 18 26 (22.6%) 17 (32.7%)
Others 48 (41.7%) 21 (40.4%)

Follow-Up LBC

Unapplied 7 (6.1%) 4 (7.7%)

0.767

Normal 74 (64.3%) 35 (67.3%)
ASC-US 9 (7.8%) 3 (5.8%)

Infection 16 (13.9%) 7 (13.5%)
LSIL 6 (4.3%) -

ASC-H 2 (1.7%) 2 (3.8%)
Unsatisfactory 1 (0.9%) 1 (1.9%)

HSIL 1 (0.9%) -

Table 3: Hr-HPV DNA clearance rates.

Cleared Persisted p
Control 59 (51.3%) 56 (48.7%)

 0.538
Vaginal Gel 24 (46.2%) 28 (53.8%)

Graph 1: Clearence percentage over time in vaginal gel and control groups.
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Women experience intense anxiety after learning that 
they are infected with HPV, during the therapy-free watchful 
waiting period after abnormal cervical cytological fi ndings, or 
with the possibility of recurrence after the surgical treatment 
of CIN [15]. The search for non-invasive medical treatments to 
support the remission of cervical lesions and clearance of HPV 
infection continues.

Although the histological regression rates of 179 CIN 2-3 
and 62 CIN-1 patients after 8 weeks of ablation treatment with 
85% trichloroacetic acid were reported as 87.7% and 80.3%, 
and HPV 16-18 clearance rates were reported as 73.5% and 
75.0%, respectively, the usage of ablative therapy is limited due 
to the possibility of invasive cancer [16]. In a study comparing 
different doses of hexaminolevulinate (HAL), photodynamic 
therapy (PDT), and placebo, it was shown that HAL 5% provided 
83% vs. 33% clearance in HPV16-18 at the end of 6 months 
[17]. In a study that compared 59 patients who used the plant 
product Gene-Eden-VIR/Novirin for 2-12 months and external 
follow-up patients in studies reporting HPV cluster times in 
the literature, the median time in HPV clearance in the former 
group was found to be 3.5 months, while in the external follow-
up patients, it was reported to vary between 6.9 to 20 months 
[18]. In another study evaluating hr-HPV clearance after the 
intravaginal application of a zinc-citrate compound for 3 
months, clearance was found to be 64.47% in the treatment 
group, while it was 15.25% (p: 0.000) in the control group [19]. 
The common result of the aforementioned studies is that HPV 
clearance was evaluated in 3-6 months after treatment.

In a randomized controlled study evaluating the usage 
of absorbent-antioxidant vaginal gel for three months, the 
histological/cytological regression rates in the gel vs. control 
groups after the 3rd month were found to be 72.2% vs. 25%, 
and the hr-HPV DNA regression rates were 54.3% vs. 10.6%, 
respectively (p < 0.001)[13]. In a retrospective study evaluating 
the effect of the vaginal gel on cytological changes, 77% vs. 
6% (PAP III) and 71% vs. 11% (PAP III D) regression rates were 
reported [12]. Both studies demonstrated the positive effect of 
the vaginal gel on early cytological results. Most HPV infections 
(~90%) are known to disappear within 6-18 months of 
acquisition without any clinical signs or symptoms (transient 
infections) [20]. In our study, no difference was observed in the 
groups in terms of cytological changes and hr-HPV clearance 
in the follow-up periods recommended by ASCCP. However, 
looking at the HPV clearance curves of the control and vaginal 
gel groups in our study and the outcomes of 2 studies regarding 
the usage of vaginal gel in the literature, it may be considered 
that vaginal gel can accelerate early hr-HPV clearance.

Studies have clearly shown that there are signifi cant 
differences in the microbial structure, diversity, and 
composition of species between HPV-negative and HPV-
positive women and between healthy women and women 
with HPV-related diseases [21]. The vaginal microbiota is an 
important component of local cervical immunity, and this plays 
an important role in the pathogenicity of HPV infection and the 
progression of cervical lesions [22]. The fact that micronized 
silicon dioxide in the contents of vaginal gel is not a selective 

absorbent against pathogens on the cervical surface suggests 
that it has no effect on the vaginal microbiota.

The three available HPV vaccines, which are Cervarix® (HPV 
16, 18), Gardasil4® (HPV 16, 18, 6, 11), and Gardasil9® (HPV 
6, 11, 16, 18, 31, 33, 45, 52, 58) provide almost 100% protection 
against infection with different HPV genotypes [23-25]. In 
the study by Hildesheim et al., in which 1,901 (954 vaccine 
arm; 947 control arm) hr-HPV patients were evaluated, it was 
shown that the bivalent vaccine did not alter viral clearance 
and progression to preneoplastic lesions [26]. The effect of 
vaccines on HPV clearance has not been demonstrated, while 
in a randomized controlled study by Zarchi et al. regarding the 
therapeutic effect of vaccines, a 58.7% reduction in CIN 1-3 
recurrence was reported in women who received two or more 
doses of the quadrivalent evaluation of the data of international 
double-blind randomized controlled trials (FUTURE 1-2) of 
the quadrivalent HPV vaccine, the recurrence rate in patients 
who underwent surgery for CIN 2-3 was 6.6% vs. 12.2% in the 
vaccine vs. control group, respectively, while in the bivalent 
vaccine study (PATRICIA), these ratios were reported as 
0.5% vs. 3.4%, respectively [27,28]. In our study, the vaginal 
gel did not affect HPV clearance, and furthermore, its effect 
on histological and cytological results regarding therapeutic 
effects could not be demonstrated.

In this study, all records and demographic characteristics of 
the patients in both groups were obtained from medical records, 
and strict inclusion criteria were applied. The limitation of total 
number of patients in both groups and the retrospective design 
are the main limitations of this study. Furthermore, the side 
effect profi le, anxiety scores, and patient compliance during the 
waiting period of the patients in both groups are not presented. 
However, to the best of our knowledge, our study is the fi rst 
study in the literature to present HPV clearance performed in a 
single center with the longest follow-up intervals.

HPV will continue to be one of the most threatening 
infectious causes of women’s health issues today and in the near 
future. Therefore, the search for treatments that will reduce 
HPV pathogenicity without systemic side effects continues. 
Although the absorbent-antioxidant vaginal gel seems to be 
a treatment that can be used in the waiting and follow-up 
periods of HPV infection, our study could not differentiate its 
effect on HPV clearance between patients who used the gel 
and those who did not use the gel in a follow-up interval of 
approximately 1 year. Studies that investigate the longer-term 
effects of absorbent-antioxidant vaginal gel in preventing the 
development of CC and cervical preinvasive lesions are needed. 
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