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Purpose: This study investigates the effects of oral administration of Lactobacillus rhamnosus on the Paint your SmartPhone at the code
above. If you have a QR code reader the

clearance of high-risk human papillomavirus (HR-HPV) and cervical cytology outcomes. video abstract will appear. Or use:
https://youtu.be/oCnwHx6HFbc

Patients and Methods: In this retrospective observational study, histology results were analyzed from
patient files and pathology reports of 218 patients who were positive for cervical HR-HPV DNA and had no evidence of high-grade
cervical intraepithelial lesions. The study group (n=105) consisted of patients who had used V-Flora oral capsules containing
L. rhamnosus and zinc for three months. We compared HR-HPV DNA and cervical cytology results between the study and control
groups at 6 and 12 months.

Results: No significant differences were found in HR-HPV clearance or cervical cytology results between users and non-users of
L. rhamnosus at both 6 and 12 months (6 months hazard ratio: —0.0228, 95% CI: —0.1623 to 0.1167, p=0.777 and 12 months hazard
ratio: —0.1165, 95% CI: —0.3467 to 0.1088, p=0.295). The hazard ratios and p-values indicate no significant impact on HR-HPV
clearance or cytology outcomes, including in patients who remained HPV positive after 6 months (hazard ratio: —0.1167, 95%
confidence interval: —0.3500 to 0.1165; p=0.333).

Conclusion: The anticipated beneficial effects of oral administration of Lactobacillus thamnosus on HR-HPV clearance and cervical
cytology outcomes were not demonstrated in this study. Further research is needed to confirm these findings.
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Introduction

Human papillomavirus (HPV) is an oncogenic DNA virus playing a central role in the development of cervical cancer. Of
the more than 200 different HPV types identified, about 40 can infect the anogenital mucosa.' HPV 16 and HPV 18 are
responsible for approximately 70% of all cervical cancer cases.” However, studies have shown that HPV 16, 31, 51, 52
and 58 are among the most common genotypes found in cervical high-grade lesions.**

Following micro-traumas in the squamous epithelium of the cervix, the basal layer cells are exposed, allowing HPV
virus access.” Heparan sulfate proteoglycans serve as critical primary attachment factors for HPV in epithelial cells.®
Lactobacillus species play a key role in maintaining maintaining a low vaginal pH by producing lactic acid and hydrogen
peroxide. Alterations in the vaginal microbiota may impact the acquisition of cervical HPV infection by reducing cervical
mucus production, thereby decreasing viral capture.”® Additionally, many infective agents directly or indirectly affect the
immune response to HPV. Caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection induces
dysfunction in both innate and adaptive immune responses, impairing viral clearance mechanisms critical for HPV
control. Dysregulated interferon responses and reduced cytotoxic T lymphocyte activity observed in COVID-19 patients
may facilitate the survival and integration of HPV into host epithelial cells and may cause histopathological skin findings
similar to HPV infection.”'”

Vaginal microbiota (VM) can play both protective and detrimental roles in HPV acquisition, clearance, persistence
and development of preinvasive/invasive lesions. The predominance of Lactobacillus crispatus (L. crispatus) was
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protective against the development of bacterial vaginosis (BV) and was mostly observed in “healthy” women, while
L. iners was associated with the development of BV.'! King et al reported delayed clearance of HPV in women with
bacterial vaginosis.'? In another meta-analysis, BV was associated with increased rates of HPV infection.® In vitro studies
on BV-associated bacteria show that many of them influence proinflammatory responses by modulating immune
parameters. These proinflammatory responses can lead to tissue damage, which increases the oncogenic potential of
HPV.

Probiotic strains act on HPV clearance through three mechanisms. First, probiotic strains create a synergistic
environment through anti-microorganism effects and production of inhibitory compounds.'® Secondly, they enhance
innate and acquired immunity against viral infections.'* Third, a direct antiviral effect is exerted through the secretion of
specific metabolite.'

Vaginal microbiota likely plays an important role in the development of immune responses in association with anti-
HPV vaccination.'® However, the vaginal microbiota likely plays an essential role in immune responses associated with
anti- HPV vaccination. Recent data suggest that VM has an important role in the development of immune responses.'’
Today, the vaginal microbiome can be modulated through the use of probiotics. Although the VM is generally considered
to be protected from most gut microbiota species, gut microbiota may act as a reservoir for VM.'® Probiotics, when used
orally, have the ability to colonize the vaginal area from the gut. Reid et al reported evidence that L. rhamnosus can be
delivered to the vagina following oral ingestion.'® L. rhamnosus is considered to be a true probiotic due to its ability to
colonize the intestinal/vaginal ecosystem and provide health benefits to the host,'” and it has been successfully used as
a commercial pharmaceutical product for over 20 years.

Considering the role of vaginal flora in HPV acquisition and persistence, it is conceivable that the use of L. rhamnosus
may have a positive role in HPV clearance. Prospective, observational studies are needed to determine the role of vaginal
flora alteration in HPV acquisition, clearance, prevention of persistence and regression of cervical preinvasive lesions. In
our retrospective, non-randomized study, the effects of oral administration of Lactobacillus rhamnosus on HR-HPV
clearance and cervical smear results will be investigated.

Material and Methods
Study Participants

Patients who were HR-HPV DNA positive and had either no cervical dysplasia or only a low-grade lesion detected in
colposcopic biopsy was considered for inclusion in the study. Eligible participants were women aged 30 to 65 years who
had not received HPV vaccination, had no history of partial or total cervical excision, no systemic disease or medication
use that could affect the vaginal flora, no symptomatic cervico-vaginal infection, and no gastrointestinal dysfunction.

Patients with other sexually transmitted diseases (STDs) outside of HPV were excluded from the study. During the
study, patients were excluded if they received HPV vaccination, became pregnant, were diagnosed with a cervical high-
grade lesion or cervical cancer, underwent cervical excisional, destructive, or ablational procedures, or were taking
medication that could affect the vaginal flora.

The use of medication was not at the discretion of the clinician. The study group consisted of patients who used
V-Flora oral capsules (Assos Pharmaceuticals, Umraniye, Istanbul) twice a day for the first 10 days and then once a day
for a total of 3 months (each V-Flora oral capsule contains L. rhamnosus (Lcr) 11.25 mg and Zinc 7.5 mg). HPV DNA
and Pap smear results were recorded at baseline, and at 6 and 12 months after diagnosis in the study group. In the
L. rhamnosus group, results were also noted from the beginning of treatment. We used the HPV Genotyping Detection
Kit (Fluorescence Polymerase Chain Reaction-PCR Method), which has a detection limit of 1000 copies/mL. The liquid-
based cytology preparation was conducted using the NOVAprep”® system from Novaprep Inc., Russia, and the Max-
prep® system from Corebiotech Co., Ltd., Korea. HPV DNA was subsequently identified and classified using the
QIAscreen HPV PCR kit (Qiagen Inc., Germany). Colposcopy was performed in HR-HPV positive and/or abnormal
smear results. Patients with a cervical high-grade lesion reported on colposcopic biopsy were excluded from the study.

Finally, a total of 326 women were evaluated for eligibility. Sixty-six individuals were excluded because they did not
meet the criteria. The remaining 260 women with HR-HPV infection were enrolled (130 patients in the study group and

3490 https: International Journal of Women’s Health 2025:17



Sahin and Ceylan

130 patients in the control group). Seventeen women in the control group and 25 women in the study group were further
excluded from analysis due to lost follow-up or discontinued treatment. The study was completed with a total of 218
patients: 105 in the study group and 113 in the control group. The process flow chart for selecting patients is shown in
Figure 1.

Various factors, including age, parity, use of intrauterine devices (IUDs), educational level, menopausal status,
smoking habits, and oral contraceptive use, were compared between the two groups. Additionally, we compared smear
results, HR-HPV type, and colposcopy outcomes. Specific comparisons included HPV DNA status (positive or negative),
smear results categorized as NILM (Negative for intraepithelial lesion or malignancy), ASC-US (Atypical Squamous
Cells of Undetermined Significance), LSIL (Low-grade Squamous Intraepithelial Lesion), ASC-H (Atypical squamous
cells-cannot exclude high-grade squamous intraepithelial lesion), HSIL (High-grade Squamous Intraepithelial Lesion),
and Unsatisfactory. Histology results (Normal, CIN1, CIN2, and CIN3) were also compared between patients in the
V Flora group post-treatment and those in the control group.

HPV infection was detected using polymerase chain reaction (PCR) amplification of viral DNA followed by dot
hybridization to identify relevant subtypes. Cervico-vaginal smear (cytology) was evaluated by expert pathologists.
Cervical biopsies (histology) were evaluated by expert pathologists using the Bethesda system (TBS) and the cervical
intraepithelial neoplasia (CIN) classification terminology.?’ Colposcopy assessment was performed on the basis of the
terminology introduced by the Nomenclature Committee of the International Federation for Cervical Pathology and
Colposcopy in 2011.%!

Data Collection Process
The study was a retrospective, non-randomized study conducted in the gynecologic oncology surgery clinic of Ankara
City Hospital, Ankara, Turkey between May 15, 2021, and November 15, 2022. This study complies with the Declaration

Patients evaluated for eligibility (n=266)

Excluded (n=44)

A 4

-Not meeting inclusion criterian(=44 )

v
Included (n=222)

A A 4

Assigned to unvaccinated group (n=110) Assigned to vaccinated group (n=110)

A y

Stopped treatment (n=5)
Lost to follow-up (n=10) Lost to follow-up (n=3)
A 4 A 4
Analysed (n=100) 6 months later Analysed (n=102)

Figure | Patient selection flow chart. Flow chart showing the selection process of study participants. The diagram illustrates the systematic approach used to identify and
enroll eligible patients from the initial screening population. Starting from 266 patients who were initially screened, the chart demonstrates the step-by-step exclusion
criteria applied and the final number of participants included in the study analysis. Each box represents a distinct stage in the selection process, with exclusion criteria and
numbers clearly indicated at each decision point. The final study population consisted of 202 patients who met all inclusion criteria and completed the 6-month follow-up
period.
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of Helsinki. Informed consent was obtained from all patients. Data were obtained from the electronic database system,
patient files and pathology reports.

To achieve 75% power at a 0.05 significance level, an overall sample size of at least 180 subjects was necessary (90 in
the control group and 90 in the treatment group). With an alpha (o) of 0.05 for the type I error level and a beta (B) of 0.10
for the type II error level, the study’s power was 0.90, and the number of samples determined for inclusion in the study
was n=210.

Statistical Analysis

Compatibility of quantitative variables with normal distribution was examined by Shapiro Wilk test. For variables that
conform to a normal distribution, independent two-group comparisons were analyzed using the independent samples
t-test. For variables that did not conform to normal distribution, independent two-group comparisons were performed
with Mann Whitney u-test. Differences between frequency distributions according to groups in qualitative variables were
analyzed with Chi Square test and Fisher exact test. Statistical significance was accepted as p<0.05. Statistical parameters
were expressed as mean, standard deviation, median (25% quartile-75% quartile), n (number) and % (percentage). IBM
SPSS version 22 (IBM SPSS for Windows version 22, IBM Corporation, Armonk, New York, United States) program
was used to evaluate the data.

Results

The mean age of the control group was 39.9+10.1 years and ranged between 30 and 63 years. The mean parity of the
patients was 1.85+1.21. There were 25 (22.1%) IUD users, 52 (46%) patients with a bachelor’s degree or higher, 88
(77.9%) in premenopause, 44 (38.9%) smokers, and 32 (28.3%) oral contraceptive users. There were 64 (46.6%) patients
with NILM and 49 (43.4%) with AS-CUS/LSIL. There were 16 (14.2%) with HPV 16, 13 (11.5%) with HPV 18 and 84
(74.3%) with other HR-HPV types. In colposcopy, there were 65 (47.5%) patients with normal and 34 (40.1%) with
CIN1 (Table 1).

Table | Demographic and Clinico-Pathologic Characteristics of the Control Group and
the Oral L. rhamnosus Group

Characteristics Use of Oral L. Rhamnosus p value
No Mean £SD | Yes Mean tSD
Age 39.9£10.1 40.611.3 0.661
Parity 1.85%1.21 2.05+1.04 0.544
n (%) n (%)
IUD presence 25 (22.1) 30 (28.5) 0.432
Education level (Bachelor’s degree and above) 52 (46) 43 (41) 0.450
Menopausal status (premenopause) 88 (77.9) 85 (80.9) 0.574
Smoking 44 (38.9) 49 (46.6) 0.248
Use of oral contraceptives 32 (28.3) 27 (25.7) 0.665
Smear NILM 64 (46.6) 57 (54.3) 0.423
AS-CUS/LSIL 49 (43.4) 42 (40.0)
Unknown 0(0) 6 (5.7)
(Continued)
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Table | (Continued).

Characteristics Use of Oral L. Rhamnosus P value
No Mean £SD | Yes Mean £SD

HR-HPV type 16 16 (14.2) 22 (21) 0.398
18 13 (11.5) 9 (8.5)
Others HR-HPV 84 (74.3) 74 (70.5)

Colposcopy biopsy Normal 65 (47.5) 62 (59.1) 0.544
CINI 34 (40.1) 33 (31.4)
Unknown 14 (12.4) 10 (9.5)

Notes: Chi-Square test; Exact test; p: 0.05.

Abbreviations: n, Number of patients; SD, Standard deviation; |UD, Intrauterine device; p, Significance value;
NILM, Negative for intraepithelial lesion or malignancy; AS-CUS, Atypical squamous cells of undetermined
significance; LSIL, Low-grade squamous intraepithelial lesion; CINI, Cervical intraepithelial neoplasia I; HR-HPYV,
High-risk human papilloma virus.

The mean age of the L. rhamnosus group was 40.6+11.3 years and ranged between 30 and 65 years. The mean parity
of the patients was 2.05+1.04. There were 30 (28.5%) IUD users, 43 (41%) with a bachelor’s degree or higher, 85
(80.9%) in premenopause, 49 (46.6%) smokers, and 27 (25.7%) oral contraceptive users. There were 57 (54.3%) NILM
patients and 42 (40%) with AS-CUS/ LSIL. There were 22 (21%) with HPV 16, 9 (8.5%) with HPV 18 and 74 (70.5%)
with other HR-HPV types. While 62 (59.1%) patients had normal histopathology in colposcopy biopsy, CIN1 was
detected in 33 (31.4%) patients. The demographic and clinico-pathologic characteristics of the control and oral admin-
istration of Lactobacillus rhamnosus groups are summarized in Table 1. There were no statistically significant differences
between the control and L. rhamnosus groups in terms of age, parity, presence of intrauterine device (IUD), education
level, menopausal status, smoking, oral contraceptive use, smear, HPV type, colposcopy (p=0.582, p= 0.544, p=0.432,
p=0.450, p=0.574, p=0.248, p=0.665, p=0.423, p=0.398, p=0.544 respectively).

After 6 months, there were 79 (69.9%) patients with NILM results, 28 (24.8%) with AS-CUS and 6 (5.3%) with LSIL
in the control group. There were 73 (64.6%) HPV negative and 40 (35.4%) HPV positive patients. There were 15
(13.3%) with HPV 16, 3 (2.7%) and 22 (19.4%) with other HR-HPV types. On colposcopy biopsy, there were 10 (50%)
patients with normal histopathology, 9 (45%) with CIN1, and 1 (5%) with CIN2 (Table 2).

Table 2 Smear, HPV, and Colposcopy Results After 6 months for the Control Group and the Oral
L. rhamnosus Group (n=113 and n=105, Respectively)

Characteristics Use of Oral L. Rhamnosus 95% CI p value
No n (%) Yes n (%)
Smear NILM 79(69.9) 70(66.7) 0.875
AS-CUS 28(24.8) 29(27.6)
LSIL 6(5.3) 6(5.7)
ASC-H 0(0) 00
HSIL 0 (0) 0(0)
HR-HPV status Negative 73(64.6) 70(66.7) -0,0228 (—0.1623-0.1167) | 0.777
Positive 40(35.4) 35(33.3)
(Continued)
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Table 2 (Continued).

Characteristics Use of Oral L. Rhamnosus 95% CI P value
No n (%) Yes n (%)

HR-HPV type 16 15(13.3) 9(8.6) 0.585
18 3(2.7) 4(3.8)
Other HR-HPV 22(19.4) 22(20.9)

Colposcopic biopsy | Normal 10(50) 5(31.8) 0.172
CINI 9(45) 531.3)
CIN2 1(5) 531.3)
CIN3 0 (0) 1(6.3)

Notes: Mann Whitney U-Test; Chi-Square test; Exact test; p: 0.05; The difference between the groups is statistically significant.
Abbreviations: Cl, Confidence Interval; NILM, Negative for intraepithelial lesion or malignancy; AS-CUS, Atypical squamous cells of
undetermined significance; LSIL, Low-grade squamous intraepithelial lesion; ASC-H, Atypical squamous cells-cannot exclude high-
grade squamous intraepithelial lesion; HSIL, High-grade squamous intraepithelial lesion; HR-HPV, High-risk human papilloma virus;
CINI, Cervical intraepithelial neoplasia I; CIN2, Cervical intraepithelial neoplasia 2; CIN3, Cervical intraepithelial neoplasia 3.

After 6 months, there were 70 (66.7%) patients with NILM results, 29 (27.6%) with AS-CUS and 6 (5.7%) with CIN1
in the L. rhamnosus group. There were 70 (66.7%) HPV negative and 35 (33.3%) HPV positive patients. There were 9
(8.6%) patients with HPV 16, 4 (3.8%) and 22 (20.9%) with other HR-HPV types. On colposcopy biopsy, there were 5
(31.8%) patients with normal histopathology, 5 (31.3%) with CIN1, 5 (31.3%) with CIN2 and 1 (6.3%) with CIN3 in the
L. rhamnosus group. The smear, HR-HPV and colposcopy results of patients in the control and oral administration of
Lactobacillus rhamnosus groups after 6 months are summarized in Table 2 (n=113 and n=105, respectively). After 6
months, no statistically significant difference was found between the groups in terms of smear results (p=0.875), HPV
status (hazard ratio: —0.0228, 95% confidence interval: —0.1623 to 0.1167; p=0.777), HPV types (p=0.585), and
colposcopy results (p=0.172) between L. rhamnosus non-users and users.

After 6 months, since 1 patient with CIN2 in the control group, 5 patients with CIN2 and 1 patient with CIN3 in the
study group underwent excisional procedures, the data of these patients were not included in the results after 12 months.

After 12 months, there were 93 (83%) patients with NILM results, 16 (14.3%) with AS-CUS and 3 (2.7%) with LSIL
in the control group. There were 94 (83.9%) HPV negative and 18 (16.1%) HPV positive patients. There were 4 (3.6%)
with HPV 16 and 12 (10.7%) with other HR-HPV types (Table 3).

Table 3 Smear and HPV Results After 12 months for the Control and Oral L. rhamnosus Groups
(n=112 and n=99, Respectively)

Characteristics Use of Oral L. Rhamnosus 95% CI P value
No Yes
n (%) n (%)
Smear Negative 93 (83) 84 (84.8) 0.525
AS-CUS 16 (14.3) 15 (15.2)
LSIL 3(27) 0 (0)
HSIL 0 (0) 00
(Continued)
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Table 3 (Continued).

Characteristics Use of Oral L. Rhamnosus 95% CI p value
No Yes
n (%) n (%)
HR-HPV status Negative 94 (83.9) 89 (89.9) —0.1165 (—0.3467-0.1088) | 0.295
Positive 18 (16.1) 10 (10.1)
HR-HPV type 16 4 (3.6) 3(03) 0.567
18 2(1.8) 00
Other HR-HPV 12 (10.7) 7(7)
Colposcopic biopsy | Normal 14 (12.5) 8 (8.1) 0.390
CINI 4 (3.8) 2(2)
CIN2 0 (0) 0 (0)
CIN3 0 (0) 0 (0)

Notes: Chi-Square test; Exact test; p: 0.05.
Abbreviations: Negative, Negative for intraepithelial lesion or malignancy; AS-CUS, Atypical squamous cells of undetermined
significance; LSIL, Low-grade squamous intraepithelial lesion; HSIL, High-grade squamous intraepithelial lesion; HR-HPV, High-risk
human papilloma virus; CINI, Cervical intraepithelial neoplasia I; CIN2, Cervical intraepithelial neoplasia 2; CIN3, Cervical intrae-
pithelial neoplasia 3; Cl, Confidence Interval.

After 12 months, there were 84 (84.8%) patients with NILM results and 15 (15.2%) patients with AS-CUS in the
L. rhamnosus group. There were 89 (89.9%) HPV negative patients and 10 (10.1%) HPV positive patients. There were 3
(3%) patients with HPV 16 and 7 (7%) with other HR-HPV types. The smear and HPV results of the control and oral
administration of Lactobacillus rhamnosus groups after 12 months are summarized in Table 3. After 12 months, no
statistically significant difference was detected in the smear results (p=0.525), HPV status (hazard ratio: —0.1165, 95%
confidence interval: —0.3467 to 0.1088; p=0.295), HPV types (p=0.567) and colposcopic biopsy (p=0.390) between
L. rhamnosus non-users and users (Table 3).

In HPV-positive patients after 6 months, no statistically significant difference was found between L. rhamnosus users
and non-users in terms of HPV clearance rates after 12 months (hazard ratio: —0.1167, 95% confidence interval:
—0.3500 to 0.1165; p=0.333). The HPV results after 12 months in patients who remained HPV positive after 6 months
are summarized in Table 4.

Discussion

L. rhamnosus is a true probiotic due to its ability to colonize the intestinal and vaginal ecosystem and confer health
benefits to the host. In addition to its positive probiotic activity, L. rhamnosus is known to inhibit the growth of
Gardnerella vaginalis.?*> Forestier et al showed that L. rhamnosus has antibacterial activity against various pathogens.*?

Table 4 HR-HPV Results After 12 months in the Control and Oral L. rhamnosus Groups for Those Who Remained HR-HPV
Positive After 6 months (n=39 and n=29, Respectively)

Result After 6 Months Result After 12 Months 95% CI p value
HR-HPV Negative | HR-HPV Positive
HR-HPV Positive | Use of oral L. rhamnosus | No (n, %) 21 (53.8) 18 (46.2) —0.1167 (—0.3500-0.1165) 0.333
Yes (n, %) 19 (65.5) 10 (34.5)

Notes: Chi Square test; p: 0.05.
Abbreviations: Cl, Confidence Interval; HR-HPV, High-risk human papilloma virus.
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Although the vaginal flora is partially protected from the intestinal flora, the latter appears to serve as a reservoir for
the former.'® Contamination of the vagina by intestinal flora may occur through the neighborhood. These results suggest
that oral administration of Lactobacillus rhamnosus use may have an auxiliary role in HPV clearance. In our study, we
found no statistically significant difference in HPV clearance, smear and colposcopy biopsy results after 6 months and 12
months in oral administration of Lactobacillus rhamnosus users compared to non-users (p=0.777, p=0.295, p=0.875,
p=0.525 and p=0.172, p=0.390, respectively). There was no statistically significant difference in the rate of HPV
clearance after 12 months in those who used L. rhamnosus and were still HPV positive after 6 months (p=0.333).

The use of some Lactobacillus species in the treatment of bacterial vaginosis may be beneficial. Studies by Kumari
et al, Chew et al, and Ho et al, showed that bacterial vaginosis regressed with the use of L. rhamnosus and Lactobacillus
reuteri (L. reuteri).”®**-** Verhoeven et al found a significant decrease in abnormal cervical smear results when oral
Lactobacillus Shirota was given to patients with HPV positive and low-grade cervical lesions (p=0.05).>> However, there
was no statistically significant difference in HPV clearance rates (p=0.41). However, the small sample size is the most
important disadvantage of this study, and it would be appropriate to evaluate the results on this scale.

Zeng et al showed that vaginal Lactobacillus and interferon treatment may increase HPV clearance in patients.*
Palma et al compared two groups with active bacterial vaginosis or fungal vaginitis who received vaginal L. rhamnosus
for 3 months and 6 months after standard anti-infective therapy.”’” HPV clearance was significantly increased in those
who used L. rhamnosus for at least 6 months (p=0.044) and the reduction in abnormal smear rates was significant
(p=0.041). The study by Palma et al is significant as it demonstrates that long-term vaginal L. rhamnosus use after
standard anti-infective therapy may aid in HPV clearance and regression of the cervical smear abnormalities.”” Unlike
the study by Palma et al, which administered vaginal L. rhamnosus, in our study, only oral L. rhamnosus was
administered to the patient group. In contrast to anti-infective therapy, patients using medications that could affect the
vaginal flora or those with symptomatic cervico-vaginal infections were not included in the study. In our study, there was
no difference between the groups in HPV clearance and smear results. Differences in vaginal and oral use of
Lactobacillus rhamnosus or the administration of anti-infective therapy may have affected HPV clearance and smear
results.

However, there are very few studies evaluating the relationship between oral administration of Lactobacillus
rhamnosus use and HPV clearance and smear results in HPV positive patients. In the study by Ou et al, in which oral
administration of Lactobacillus thamnosus and L. reuteri versus placebo was given to the control group, there was no
statistically significant difference in HPV clearance rates between the groups (p=0.741).® However, abnormal cervical
smear results were significantly reduced in the group given L. rhamnosus and L. reuteri (p=0.017). Our study is
the second to investigate HPV clearance and smear results with oral administration of Lactobacillus rhamnosus,
following the study by Ou et al. It is more comprehensive in terms of the number of patients. The limitation of Ou
et al’s study is that factors affecting HPV clearance such as BV status, smoking and oral contraceptive use were not
included in the analysis. Unlike Ou et al’s study, our study also analyzed age, parity, presence of an IUD, education level,
menopause status, smoking, or oral contraceptive use, and there were no differences between the groups.

In the study by Perisic et al, the reduction in abnormal cervical smear results was significant in the group of patients
receiving additional anti-infective treatment with oral administration of Lactobacillus rhamnosus and L. reuteri.?’
A similar result was obtained anti-infective treatment with vaginal use of probiotics in the study by Palma et al.*’
These results suggest that anti-infective treatments may help probiotic effects.

Probiotics well-known for their role in the treatment and prevention of BV and vulvovaginal candidiasis, but their role
in HPV infection has not been fully elucidated. Although increased HPV clearance with vaginal L. rhamnosus use has
been shown in a limited number of studies, the results of these studies are contradictory. Similarly, although a few studies
have shown a decrease in abnormal cervical smear results with oral administration of Lactobacillus rhamnosus, no study
has demonstrated an increase in HPV clearance. The type, route of administration, dose, duration and mechanisms of
action of the probiotic should be clarified.

Our study is the most comprehensive study investigating the relationship between oral administration of Lactobacillus
rhamnosus and HR-HPV clearance and smear results. There were no significant limitations in our study, as the sample
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size and follow-up period were adequate compared to similar studies. Risk factors that may be associated with HPV
persistence in patients were also included in the analysis.

Conclusion

The anticipated beneficial effects of oral administration of Lactobacillus rhamnosus on HPV clearance have not been
conclusively demonstrated in empirical studies. While some studies suggest a positive impact on smear results, these
findings remain inconsistent. Future studies should aim to elucidate the optimal type of probiotic, route of administration,
dosage, and duration, as well as the underlying mechanisms of action, to provide clearer insights.
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