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The impact of herbal treatments on cervicovaginal human 
papillomavirus infection: a systematic review and meta-analysis
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INTRODUCTION
According to the 2020 cancer statistics from the Global 
Cancer Observatory (GLOBOCAN) by the International 
Agency for Research on Cancer (IARC), cervical cancer is 
the fourth most common cancer globally1. Human papillo-
mavirus (HPV) is the most prevalent sexually transmitted 
infection and forms the foundation for the development of 
cervical cancer neoplasia. HPV is detected in 99.7% of cer-
vical cancer cases2. A large portion of HPV cases resolves 
spontaneously without any symptoms2,3. The World Health 
Organization (WHO) estimates the global prevalence of 
HPV to be between 9 and 13% of the population3,4. While 
prophylactic vaccines effectively prevent new infections, 
they do not eliminate existing infections5. HPV infections 
can be treated with methods such as laser, conization, and 
surgery. Invasive treatments are generally effective in high-
grade intraepithelial lesions (HSIL) cases. However, these 
invasive treatments may have various side effects, such as early 

delivery, late miscarriages, cervical stenosis, and the possibil-
ity of recurrence6. Therefore, there is a need for non-invasive 
treatments that can eliminate lesions and HPV infections7. 
As one of these non-invasive methods, herbal treatments are 
reported to be effective in clearing HPV and reducing abnor-
mal cytology associated with HPV8,9.

This systematic review and meta-analysis aimed to examine 
the impact of herbal treatments on cervicovaginal HPV infec-
tion. This study represents the first meta-analysis solely evalu-
ating the effectiveness of herbal treatments. The meta-analysis 
of randomized controlled trials (RCTs) on herbal treatments 
for patients with cervicovaginal HPV infection was conducted 
to obtain more concrete results.

METHODS
A systematic review and meta-analysis were conducted to 
evaluate the impact of herbal treatments on cervicovaginal 
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SUMMARY
OBJECTIVE: This systematic review and meta-analysis aimed to investigate the effects of herbal treatments on cervicovaginal human papillomavirus 

infection.

METHODS: A comprehensive literature search was conducted in PubMed, Scopus, Science Direct, and the Cochrane Library until December 2023, 

following Cochrane guidelines. Data were analyzed using the Review Manager computer program (Version 5.4.1).

RESULTS: Five randomized controlled trials involving a total sample size of 662 women were included in the study. The pooled odds ratio for individuals 

testing negative for human papillomavirus after herbal intervention among human papillomavirus-positive patients was 1.86 (95% confidence interval 

(CI) 0.64–5.43), according to the fixed-effects model. Three out of the five studies indicated a significant relationship. The relationship between positive 

human papillomavirus infection and herbal treatments, measured by the fixed-effects model, resulted in a pooled odds ratio of 0.41 (95%CI 0.17–

1.01), reporting a significant association (p=0.05). Subgroup analysis revealed a significant reduction in the relationship between herbal treatment 

and atypical squamous cells of undetermined significance (OR 0.16, 95%CI 0.03–0.88, p=0.04) but no significant impact on the relationship between 

herbal treatment and low-grade squamous intraepithelial lesion (OR 0.33, 95%CI 0.01–8.77, p=0.51).

CONCLUSION: The meta-analysis suggests that herbal treatments reduce human papillomavirus infections. While herbal treatments show a 

significant reduction in atypical squamous cells of undetermined significance, they do not significantly impact the regression of low-grade squamous 

intraepithelial lesions.
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HPV infection. The study aimed to address the following 
questions:

1.	 What is the effect of herbal treatments on the treatment 
of HPV infection?

2.	 What is the impact of herbal treatments on cytological 
regression?

Protocol registration
The PRISMA (preferred reporting items for systematic reviews 
and meta-analysis statement) guidelines was followed in pre-
paring this systematic review and meta-analysis. Throughout 
the study, there were no instances requiring deviation from the 
protocol, and the study was concluded following the protocol 
registered in the PROSPERO database (CRD42023491610).

Eligibility criteria
The selection of studies adhered to the following criteria 
(PICOS): Participant (P): Women with cervicovaginal HPV 
infection. Intervention (I): Herbal interventions, including 
(1) oral polyphenon E; (2) curcumin vaginal capsule; (3) vag-
inal spray containing olive oil; (4) myrtle vaginal suppository; 
(5) oral epigallocatechin gallate (EGCG); and (6) their com-
binations. Comparison (C): Comparison with a placebo or a 
group not receiving any treatment. Outcomes (O): (1) Results 
related to the effectiveness of herbal treatments on the treatment 
of HPV infection and (2) results related to the effectiveness 
of herbal treatments on cytological regression. Study Design 
(S): Experimental randomized controlled studies published 
in English and Turkish until December 2023 were included.

Exclusion criteria encompassed individuals under 18 years 
old, pregnant and breastfeeding women, those with known or 
suspected cervical cancer, HIV-positive patients, individuals 
with known allergies to herbal methods, animal studies, stud-
ies with unavailable full texts, and all studies not related to 
herbal treatments and incorporated theoretical studies, edito-
rial comments, non-experimental studies such as only proto-
col studies and review papers, and articles using measurement 
tools with questionable validity. The inclusion of studies was 
limited to those with results or outcome tables available in 
English or Turkish.

Search strategy
For this systematic review, the literature search was conducted 
until December 20, 2023, using databases such as PubMed, 
Scopus, Science Direct, and the Cochrane Library.

The keywords included “HPV infection” OR “human 
papillomavirus” OR “cervicovaginal lesions” AND “curcumin” 
OR “polyphenon E” OR “myrtle” OR “epigallocatechin 

gallate” OR “herbal treatment.” Additionally, systematic 
reference lists of articles and previous systematic reviews 
were searched.

Selection of studies and data extraction
Data were extracted by one reviewer (DC) using a data extraction 
form and checked by a second reviewer (AYK). Discrepancies 
between the two were resolved by a third researcher (NG). 
General characteristics of the studies (e.g., author, country, 
publication year, and study design), average age of partici-
pants, sample size of groups, type of intervention, duration of 
follow-up, intervention method, and primary outcome vari-
ables were included for each study (Table 1).

Quality assessment
Bias risk was assessed for seven domains: random sequence 
generation, allocation concealment, blinding of participants 
and personnel, blinding of outcome assessment, incomplete 
outcome data, selective reporting, and other biases. Other bias 
sources of this study included fundamental group imbalances 
and potential confounding factors. The risk of bias for each 
study was assessed as low, high, or unclear. The bias assessment 
was independently conducted by two researchers (AYK and 
DC), and in case of disagreement, the researchers reviewed the 
full text together to reach a consensus.

Data analysis
The relationships between herbal treatments and HPV param-
eters were estimated using pooled odds ratios (OR) and 95% 
confidence intervals (CI) with the Mantel-Haenszel method. 
Heterogeneity between studies was assessed using Cochran’s 
Q test and Higgins’ I², where I² greater than 50% indicated 
significant heterogeneity. Random-effects results were consid-
ered when I² was greater than 50%, and fixed-effects results 
were considered when I² was less than or equal to 50%. Various 
sensitivity analyses were conducted to assess the robustness of 
our results, excluding some articles considered of low quality. 
All analyses were performed using Review Manager 5.4.1 (The 
Nordic Cochrane Center, Copenhagen, Denmark). All tests 
were two-tailed, and a p-value less than 0.05 was considered 
statistically significant.

RESULTS

Study selection
Figure 1 presents the PRISMA flowchart summarizing the 
literature search and study selection process. The remaining 
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Table 1. Features of the included studies.

References, 
country

Study 
design

Study 
period

Age Sample size
Interventıon 

type
Intervention time 

and method
Control 

group
Outcomes

Aragona 
et al.1, Italy

RCT

June 
2022 to 
August 
2022

Intervention: 
37.35±2.60

Control: 
37.65±2.48

Intervention: 
20

Control: 20

Pervistop® 
[200 mg 

epigallocatechin 
gallate (EGCG), 

400 μg folic 
acid (FA), 1 mg 

vitamin B12, 
and 50 mg 

hyaluronic acid 
(HA)]

Time: 3 months
Method: Oral 

Pervistop® 
(200 mg 

epigallocatechin 
gallate) once daily

Control

HPV clearance: 
Intervention group: 

17/20; Control 
group: 5/20
Cytological 
regression 

Intervention group: 
3/20; Control 
group: 15/20

Nikakhtar 
et al.7, Iran

RCT

November 
2016 to 

December 
2017

Intervention: 
31.12±7.92

Placebo: 
33.58±6.58

Intervention: 
27

Placebo: 25
Myrtle

Time: 3 months
Method: 20 vaginal 

suppositories 
for each month, 

60 vaginal 
suppositories in 

total

Placebo

HPV clearance: 
Intervention group: 

25/27; Placebo 
group: 17/25

Baleka 
Mutombo 
et al.6, Congo

RCT
July 2015 

to July 
2017

Intervention: 
41.6±10.6

Placebo: 
42.4±11.1

Intervention: 
168

Placebo: 
159

Antiviral AV2®
Time: 6 months

Method: spraying 
spray on cervix

Placebo

HPV clearance: 
Intervention group: 

73/168; Placebo 
group: 61/159

Cytological 
regression 

Intervention group: 
5/168; Placebo 
group: 13/159

Garcia 
et al.17, 
United States 
of America

RCT N/A

Intervention: 
28.48±8.78

Placebo: 
28.27±8.05

Intervention: 
41

Placebo: 41
Polyphenon E

Time: 4 months
Method: oral once 
daily, Polifenon E 

800 mg

Placebo

HPV clearance: 
Intervention group: 

10/41; Placebo 
group: 12/41

Basu et al.18, 
India

RCT N/A

Intervention: 
37.5  

(35.8–39.2)
Placebo: 38.3 
(35.7–38.9)

Intervention: 
79

Placebo: 82
Curcumin

Time: 4 months
Method: Curcumin 

vaginal capsule 
(500 mg per 
application)

Placebo

HPV temizleme: 
Intervention group: 

75/79; Placebo 
group: 81/82

RCT: randomized control trials; N/A: data not reported.

21 full-text articles were assessed for eligibility, and five arti-
cles that met the criteria for RCTs were included in the anal-
ysis (Figure 1).

Study characteristics
This systematic review and meta-analysis encompass five stud-
ies involving a total of 662 women, aiming to examine the 
impact of herbal treatments on cervicovaginal HPV infection. 
The studies were conducted in India10, the United States11, 
Iran7, Congo12, and Italy13. The study design for all included 
studies was RCTs. Table 1 provides a summary of the char-
acteristics of the studies. In all studies within the scope of 
this review, herbal treatments were applied to women in the 
intervention group. The efficacy of herbal treatments on cer-
vicovaginal HPV infection was assessed in all studies. In the 

control group, Aragona et al.1 did not administer any inter-
vention, while the other four studies7,10-12 implemented a pla-
cebo intervention.

Quality of bias assessment
Except for one study13, all studies established a sufficient 
method for randomly assigning participants to cognitive-be-
havioral intervention groups. Therefore, we assessed the risk 
of bias as low in this domain for these studies. Except for 
Aragona et al.,1 all studies reported sufficient allocation con-
cealment for randomization and were evaluated as having a 
low risk of bias, except for one study11 where dropouts were 
balanced between intervention and control groups or were 
considered to have a low risk of bias due to the small number 
of dropouts that would not significantly impact the study. 
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In three studies included in the meta-analysis10-12, we con-
sidered a high risk of bias because they discussed significant 
results, including adverse outcomes, and matched the reports 
in their records. For each included study, we explained sig-
nificant concerns about other potential sources of bias not 
addressed in the above categories. Specifically, we sought a 
conflict of interest statement and a funding source. None of 
the studies reported any other bias risk.

Meta-analysis
The meta-analysis results depicting the relationship between 
herbal interventions and HPV infection in women were pre-
sented as a forest plot. All included studies reported an asso-
ciation between herbal interventions and testing negative 
for HPV after the application to individuals initially testing 
positive. The measurements of the relationship between HPV 
and herbal treatments in the selected studies varied between 
0.23 (95%CI 0.03–2.12) and 17.00 (95%CI 3.46–83.44). 
These studies showed a significant degree of heterogene-
ity (I2:76, p=0.002). According to the fixed-effects model, 
the pooled OR was 1.86 (95%CI 0.64, 5.43). Among the 
five studies, three demonstrated a significant relationship 
between herbal treatment and HPV infection (Figure 2a). 

All included studies reported an association between herbal 
interventions and a positive assessment for HPV infections. 
Measurements of the relationship between HPV and herbal 
treatments in the selected studies varied between 0.06 
(95%CI 0.01, 0.29) and 1.28 (95%CI 0.48, 3.42). These 
studies exhibited a significant degree of heterogeneity (I2:68, 
p=0.01). According to the fixed-effects model, the pooled 
OR was 0.49 (95%CI 0.16–1.45). Among the five studies, 
three demonstrated a significant relationship between herbal 
treatment and HPV infection (Figure 2b). Two included 
studies reported an association between herbal interventions 
and atypical squamous cells (ASCUS). Measurements of the 
relationship between herbal treatments and ASCUS in the 
selected studies varied between 0.06 (95%CI 0.01–0.29) and 
0.34 (95%CI 0.12–0.99). These studies showed a significant 
degree of heterogeneity (I2:70, p=0.07). According to the 
fixed-effects model, the pooled OR was 0.16 (95%CI 0.03, 
0.88). Two studies demonstrated a significant relationship 
between herbal treatment and ASCUS (p=0.04) (Figure 2c). 
One included study reported an association between herbal 
interventions and low-grade squamous intraepithelial lesions 
(LSIL). Measurements of the relationship between herbal 
treatments and LSIL in the selected studies varied between 

Figure 1. Preferred reporting items for systematic reviews and meta-analysis 2020 flow diagram for new systematic reviews which included 
searches of databases and registers only.
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Figure 2. Forest plots showing the association between herbal treatment and (a) negative human papillomavirus, (b) positive human papillomavirus, 
(c) Atypical squamous cells rate, and (d) Low grade squamous intraepithelial lesions rate.

0.06 (95%CI 0.01–0.29) and 1.68 (95%CI 0.48–5.87). 
These studies exhibited a significant degree of heterogeneity 
(I2:91, p=0.001). According to the fixed-effects model, the 
pooled OR was 0.33 (95%CI 0.01, 8.77). It indicated no 
significant difference between herbal treatments and LSIL 
(p=0.51) (Figure 2d).

DISCUSSION
This systematic review and meta-analysis delved into the 
efficacy of herbal treatments on cervicovaginal HPV infec-
tion. According to the meta-analysis results, herbal treat-
ments were found to be effective in treating HPV infection. 
Furthermore, secondary outcomes indicated the effectiveness 
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of herbal treatments in terms of ASCUS. However, they 
did not show a significant effect in regressing lesions con-
cerning LSIL.

While HPV infection can be treated with invasive meth-
ods14, there is a substantial need for acceptable, safe, cost-ef-
fective, and non-surgical treatments to prevent cervical can-
cer. Herbal treatments emerge as one of these non-invasive 
methods15,16. In this study, herbal treatments were determined 
to be effective in clearing HPV infection (p=0.05). Although 
there is no meta-analysis specifically evaluating the effective-
ness of herbal treatments in HPV treatment in the literature, 
a meta-analysis found a significant impact of biological and 
herbal studies on HPV clearance in a subgroup analysis sim-
ilar to this study (p=0.01)11.

A literature search identified meta-analysis studies eval-
uating the efficacy of non-surgical treatments on HPV. The 
results, similar to this study, indicated a significant effect 
on clearing HPV: Xiong et al.10 (p<0.00001), Huang et al.5 
(p <0.0001), and Zhuang and Yang11 (p<0.01). While these 
studies are up-to-date, providing a comprehensive assessment 
of non-surgical treatment methods, this study is crucial for 
focusing exclusively on the impact of herbal treatments and 
obtaining more specific data.

This study evaluated the regression of ASCUS and LSIL 
with herbal treatment methods as a secondary outcome. 
A regression in lesions concerning ASCUS was determined 
with herbal treatments (p=0.04). However, a significant effect 
concerning LSIL (p=0.51) could not be determined. In their 
subgroup analysis of a meta-analysis, Xiong et al.5 found a 
significant impact of biological and herbal studies on cyto-
logical regression similar to this study (p=0.02). The same 
study found the overall effectiveness of non-surgical treat-
ments on cytological regression to be significant (p=0.001). 
In a meta-analysis15, it was determined that non-surgical 
treatment methods had a significantly higher level of regres-
sion in mild abnormal cytology compared with the control 
group (p<0.00001). The inability to obtain significant results 
regarding LSIL in this study may be due to the limited num-
ber of studies considered for evaluation.

Strengths and limitations
One of the robust aspects of this study is that this is the first 
meta-analysis examining the efficacy of herbal treatments on 
HPV infection. The study aimed to provide less heteroge-
neous data by solely analyzing herbal treatments, contributing 
valuable insights to the field and literature. Another strength 
lies in the diverse participant background, with individuals 
from studies representing various income levels and different 
advantage-disadvantage groups, enhancing the generalizabil-
ity of the findings.

The study’s meticulous approach to scanning multiple data-
bases and involving multiple researchers in the data extraction 
process ensures low bias and error. In addition, the methodolog-
ical quality of the included studies was collaboratively assessed 
independently by each researcher, reaching a consensus after 
individual evaluations. However, one notable limitation is the 
inclusion of only English or Turkish publications, potentially 
excluding relevant studies published in other languages.

CONCLUSION
According to the meta-analysis results, herbal treatments demon-
strated a reduction in HPV infections. While herbal treatments 
were effective in decreasing atypical squamous cells of unde-
termined significance, no significant impact was observed in 
the regression of low-grade squamous intraepithelial lesions. 
Nevertheless, further meta-analyses considering the effective-
ness of herbal treatments require more RCTs to draw a more 
conclusive result.

AUTHORS’ CONTRIBUTIONS
NG: Data curation, Formal Analysis, Investigation, Resources, 
Software, Validation, Visualization, Writing – original draft, 
Writing – review & editing. AYK: Conceptualization, Data 
curation, Formal Analysis, Investigation, Software, Supervision, 
Validation, Visualization, Writing – original draft, Writing – review 
& editing. DC: Data curation, Formal Analysis, Investigation, 
Resources, Validation, Visualization, Writing – review & editing.

REFERENCES
1.	 Aragona C, Bezerra Espinola MS, Bilotta G, Porcaro G, Calcagno 

M. Evaluating the efficacy of Pervistop®, a new combination based 
on EGCG, folic acid, vitamin B12 and hyaluronic acid on patients 
with human papilloma virus (HPV) persistent infections and cervical 
lesions: a pilot study. J Clin Med. 2023;12(6):2171. https://doi.
org/10.3390/jcm12062171

2.	 Arbyn M, Xu L. Efficacy and safety of prophylactic HPV vaccines.  
A Cochrane review of randomized trials. Expert Rev Vaccines. 2018;17(12): 
1085-91. https://doi.org/10.1080/14760584.2018.1548282

3.	 Eisenberg MC, Campredon LP, Brouwer AF, Walline HM, Marinelli 
BM, Lau YK, et al. Dynamics and determinants of HPV infection: the 
Michigan HPV and oropharyngeal cancer (M-HOC) study. BMJ Open. 
2018;8(10):e021618. https://doi.org/10.1136/bmjopen-2018-021618

https://doi.org/10.3390/jcm12062171
https://doi.org/10.3390/jcm12062171
https://doi.org/10.1080/14760584.2018.1548282
https://doi.org/10.1136/bmjopen-2018-021618


7

Rev Assoc Med Bras. 2024;70(6):e20240141

Gençtürk N et al.

4.	 Bruno MT, Ferrara M, Fava V, Barrasso G, Panella MM. A 
prospective study of women with ASCUS or LSIL pap smears 
at baseline and HPV E6/E7 mRNA positive: a 3-year follow-up. 
Epidemiol Infect. 2018;146(5):612-8. https://doi.org/10.1017/
S0950268818000250

5.	 Huang S, Qi Y, Chen S, He B, Chen X, Xu J. Effect of heat-clearing 
and dampness-eliminating Chinese medicine for high-risk 
cervical cancer papillomavirus infection: a systematic review 
and meta-analysis of randomized controlled trials. Front Med 
(Lausanne). 2023;10:1022030. https://doi.org/10.3389/
fmed.2023.1022030

6.	 Baleka Mutombo A, Tozin R, Kanyiki H, Geertruyden JP, 
Jacquemyn Y. Impact of antiviral AV2 in the topical treatment 
of HPV-associated lesions of the cervix: results of a phase 
III randomized placebo-controlled trial. Contemp Clin Trials 
Commun. 2019;15:100377. https://doi.org/10.1016/j.
conctc.2019.100377

7.	 Nikakhtar Z, Hasanzadeh M, Hamedi SS, Najafi MN, Tavassoli 
AP, Feyzabadi Z, et al. The efficacy of vaginal suppository based 
on myrtle in patients with cervicovaginal human papillomavirus 
infection: a randomized, double-blind, placebo trial. Phytother 
Res. 2018;32(10):2002-8. https://doi.org/10.1002/ptr.6131

8.	 Przybylski M, Pruski D, Millert-Kalinska S, Zmaczynski A, Baran 
R, Horbaczewska A, et al. Remission of HPV infection after LEEP-
conization - a retrospective study. Ginekol Pol. 2022. https://doi.
org/10.5603/GP.a2021.0164

9.	 Quinlan JD. Human papillomavirus: screening, testing, and prevention. 
Am Fam Physician. 2021;104(2):152-9. PMID: 34383440

10.	 Xiong Y, Cui L, Bian C, Zhao X, Wang X. Clearance of human 
papillomavirus infection in patients with cervical intraepithelial 
neoplasia: a systemic review and meta-analysis. Medicine 
(Baltimore). 2020;99(46):e23155. https://doi.org/10.1097/
MD.0000000000023155

11.	 Zhuang Y, Yang H. The significance of nonsurgical therapies for 
cervical infection of high-risk human papilloma virus: a systematic 

review and meta-analysis. J Obstet Gynaecol Res. 2023;49(9):2213-
31. https://doi.org/10.1111/jog.15726

12.	 Sundaram N, Voo TC, Tam CC. Adolescent HPV vaccination: 
empowerment, equity and ethics. Hum Vaccin Immunother. 
2020;16(8):1835-40. https://doi.org/10.1080/21645515.2019
.1697596

13.	 Phumaphi J, Gautam KC, Mason E. Increased production and 
comprehensive guidelines needed for HPV vaccine. Lancet. 
2020;395(10221):319-21. https://doi.org/10.1016/S0140-
6736(19)32976-9

14.	 McClung NM, Gargano JW, Park IU, Whitney E, Abdullah N, 
Ehlers S, et al. Estimated number of cases of high-grade cervical 
lesions diagnosed among women - United States, 2008 and 2016. 
MMWR Morb Mortal Wkly Rep. 2019;68(15):337-43. https://doi.
org/10.15585/mmwr.mm6815a1

15.	 Rodriguez AM, Zeybek B, Vaughn M, Westra J, Kaul S, Montealegre 
JR, et al. Comparison of the long-term impact and clinical outcomes 
of fewer doses and standard doses of human papillomavirus vaccine 
in the United States: a database study. Cancer. 2020;126(8):1656-
67. https://doi.org/10.1002/cncr.32700

16.	 Basu P, Dutta S, Begum R, Mittal S, Dutta PD, Bharti AC. et al. 
Clearance of cervical human papillomavirus infection by topical 
application of curcumin and curcumin containing polyherbal 
cream: a phase II randomized controlled study. Asian Pacific J 
Cancer Prevent. 2013;14(10):5753-9. https://doi.org/10.7314/
apjcp.2013.14.10.5753

17.	 Garcia FA, Cornelison T, Nuño T, Greenspan DL, Byron JW, Hsu 
CH, et al. Results of a phase II randomized, double-blind, placebo-
controlled trial of Polyphenon E in women with persistent high-risk 
HPV infection and low-grade cervical intraepithelial neoplasia. 
Gynecol Oncol. 2014;132(2):377-82. https://doi.org/10.1016/j.
ygyno.2013.12.034

18.	 Shanmugasundaram S, You J. Targeting persistent human 
papillomavirus infection. Viruses. 2017;9(8):229. https://doi.
org/10.3390/v9080229

https://doi.org/10.1017/S0950268818000250
https://doi.org/10.1017/S0950268818000250
https://doi.org/10.3389/fmed.2023.1022030
https://doi.org/10.3389/fmed.2023.1022030
https://doi.org/10.1016/j.conctc.2019.100377
https://doi.org/10.1016/j.conctc.2019.100377
https://doi.org/10.1002/ptr.6131
https://doi.org/10.5603/GP.a2021.0164
https://doi.org/10.5603/GP.a2021.0164
https://doi.org/10.1097/MD.0000000000023155
https://doi.org/10.1097/MD.0000000000023155
https://doi.org/10.1111/jog.15726
https://doi.org/10.1080/21645515.2019.1697596
https://doi.org/10.1080/21645515.2019.1697596
https://doi.org/10.1016/S0140-6736(19)32976-9
https://doi.org/10.1016/S0140-6736(19)32976-9
https://doi.org/10.15585/mmwr.mm6815a1
https://doi.org/10.15585/mmwr.mm6815a1
https://doi.org/10.1002/cncr.32700
https://doi.org/10.7314/apjcp.2013.14.10.5753
https://doi.org/10.7314/apjcp.2013.14.10.5753
https://doi.org/10.1016/j.ygyno.2013.12.034
https://doi.org/10.1016/j.ygyno.2013.12.034
https://doi.org/10.3390/v9080229
https://doi.org/10.3390/v9080229

