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Abstract

Objectives: Oral lichen planus (OLP) is a cell‐mediated inflammatory mucosal

disorder and is classified as an oral potentially malignant disorder. Some research has

shown that apoptosis in OLP cells is similar to a viral infection such as human

papillomavirus (HPV). So, the aim of this case‐control study was to investigate the

association of high‐risk HPV with OLP.

Material and Methods: DNA was extracted from 25 formalin‐fixed, paraffin‐embedded

(FFPE) OLP tissues and 25 FFPE normal oral tissues as case and control groups,

respectively. The presence of high‐risk HPV16 and HPV18 DNA was investigated by

polymerase chain reaction (PCR). p‐value<.05 was considered significant.

Results: Twelve samples (48%) of OLPs were positive for HPV16, compared with six

samples (24%) of controls; although the difference was not significant, it was borderline

(p= .07). Three samples (12%) of OLPs were positive for HPV18 compared with one

sample (4%) of controls; the difference was not significant (p= .3). The total frequency of

both high‐risk HPV were 14 samples (56%) of OLPs and 7 samples (28%) of controls;

there was a significant association between the high‐risk HPV and OLP (p= .04). High‐risk

HPVs was more prevalent in erosive‐atrophic (EA) form of OLP as compared to non‐EA

form, although the difference was not significant (p= .13).

Conclusions: The results suggest a significant association between high‐risk HPVs

and OLP.
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1 | INTRODUCTION

Oral lichen planus (OLP) is a chronic inflammatory mucocutaneous

disorder, which reveals atrophy or thickening of the epithelial with or

without ulcers in 0.5%–2% of the general population, depending on

geographical differences (Boorghani et al., 2010; Gupta & Jawanda, 2015;

Ma et al., 2016). OLP is diagnosed based on clinical and histopathological

criteria (Warnakulasuriya et al., 2021). Even though the World Health

Organization classifies OLP as an oral potentially malignant disorder

(OPMD), the association between OLP and the potential precancerous

condition remains controversial since less than 1% of cases of OLP

progress to malignancy (Georgakopoulou et al., 2012; Y. Liu et al., 2010).

Clin Exp Dent Res. 2023;9:93–99. wileyonlinelibrary.com/journal/cre2 | 93

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,

provided the original work is properly cited.

© 2023 The Authors. Clinical and Experimental Dental Research published by John Wiley & Sons Ltd.

http://orcid.org/0000-0002-7443-0607
http://orcid.org/0000-0002-1262-4668
mailto:e.shafaei1986@yahoo.com
https://onlinelibrary.wiley.com/journal/20574347


All types of OLP can be divided into two clinical groups: erosive atrophic

form (EA‐OLP) and non‐erosive atrophic form (non‐EA‐OLP; Ma et al.,

2016). OLP is more commonly reported in the middle‐aged and is more

common in women (Boorghani et al., 2010). It is generally accepted that

OLP is a T‐cell‐mediated inflammatory disease, but the exact cause of

OLP is still unknown; various studies have shown risk factors including

genetics (Ognjenović et al., 1998), drugs (Fortuna et al., 2017), infectious

agents (Alves et al., 2011; Gorsky & Epstein, 2011; Yildirim et al., 2011),

autoimmunity (Abbate et al., 2006), trauma (Scully et al., 1998), diabetes,

and hypertension (Ahmed et al., 2012). Some research has shown that

apoptosis in OLP cells is similar to a viral infection, in which the virus acts

as a cytoplasmic antigen and causes the host cell protein profile

deformation (Shukla, 2014). Recent investigations support the association

of the human papillomavirus (HPV) with OLP etiopathogenesis (Ma et al.,

2016). The oral HPV prevalence is 6.1% in Iranian healthy people, among

these, high‐risk strains, HPV‐18 and HPV‐16 are the most common (Seifi

et al., 2013). The proven role of HPV in cervical cancer and oropharyngeal

squamous cell carcinoma (SCC) has been hypothesized that HPV,

especially its high‐risk strains, may also play a role in the development

of OLP (Neville et al., 2016). Due to disagreement on this issue, the aim of

this case‐control study was to investigate the association of high‐risk HPV

with OLP.

2 | MATERIALS AND METHODS

This study was approved by the ethics committee of the University

(ethics code: IR.BUMS.REC.1399.316).

2.1 | Tissue collection

Twenty‐five formalin‐fixed paraffin‐embedded (FFPE) tissues of

confirmed OLP (11 EA‐OLPs and 14 non‐EA‐OLPs) were obtained

from the oral pathology department as the case group. Another 25

FFPE tissue specimens were obtained as a control group from

patients referred for wisdom tooth surgery; the case and control

groups were age and sex‐matched. The OLP specimens were

examined by two experienced oral pathologists.

2.2 | DNA extraction

The DNA of all 50 paraffin‐embedded samples was extracted with a

high pure polymerase chain reaction (PCR) template preparation kit (Cat.

no: 11796828001, Roche Diagnostics GmbH, Penzberg, Germany),

according to the manufacturer's instructions for FFPE tissue specimens.

The quality and quantity of extracted DNA were evaluated by

NanoDrop 2000 (Thermo Fisher Scientific, Waltham, United States of

America) and stored at −20°C for molecular applications.

2.3 | PCR assay

PCR was used to investigate the presence of HPV16 and HPV18 in

200 ng of DNA template by previously described primers (Table 1).

Each PCR reaction contained 12.5 µl of 2× Taq DNA polymerase

Master Mix Red (Amplicon, Denmark), 1 µl of each 10 pM/µl forward

and reverse primers (Metabion GmbH, Germany), 200 ng of DNA

template, and Double Distilled water up to 25µl final volume. 2×

universal gradient thermocycler (PEQLAB, GmbH, Germany) was used

for DNA amplification, starting with the initial denaturation step for

5min at 94°C, followed by 35 cycles of denaturation at 94°C for 30 s,

annealing at 56°C for 30 s and extension at 72°C for 45 s. In the end,

the final extension was completed at 72°C for 10min. HPV16 and

HPV18 genomic DNA were used as positive controls. An image was

taken of the PCR products under UV light following 2% agarose gel

electrophoresis. The PCR product size (bp) was determined by

comparing it with 1 kb DNA ladder (Figure 1).

2.4 | Statistical analysis

All statistical analyses were run using the SPSS software version 22

(Chicago, United States of America). Associations were determined by

using the Chi‐Square test or Fisher's exact test. Statistical significance

was assumed if p< .05. All reported p values are two‐sided.

3 | RESULTS

Table 2 summarizes the demographic data of the studied samples

(Table 2). 56% of OLP specimens were of the non‐erosive‐atrophic

(non‐EA) subtype, and 44% were of erosive‐atrophic (EA) subtype.

Twelve of 25 (48%) of OLP tissue samples were positive for

HPV16, compared with 6 of 25 (24%) of normal control tissue

samples; although there was not any significant difference between

studied groups based on the frequency of HPV16, the difference was

borderline (p = .07). Our results showed the frequency of HPV16 in

the OLP group was twice as high as the control group (Table 3).

TABLE 1 Sequences of type‐specific HPV primers

Primer Primer sequence Amplicon size (bp) References

HPV‐18 F: 5′‐CACTTCACTGCAAGACATAGA‐3′
R: 5′‐GTTGTGAAATCGTCGTTTTTCA‐3′

322 Khabaz (2016)

HPV‐16 F: 5′‐TCAAAAGCCACTGTGTCCTGA‐3′
R: 5′‐CGTGTTCTTGATGATCTGCAA‐3′

120 Syrjänen et al. (1991)
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On the other hand, 3 of 25 (12%) of OLP tissue samples were

positive for HPV18, compared with 1 of 25 (4%) of normal control

tissue samples; there was not any significant difference between

studied groups based on the frequency of HPV18 (p = .3).

However, the total frequency of both HPV16 and HPV18 were

14 of 25 (56%) and 7 of 25 (28%) in OLP and normal control

tissue, respectively; there was a significant association between

the presence of high‐risk HPVs and OLP (p = .04). Simultaneous

presence of HPV16 and HPV18 was detected in a sample of the

non‐EA OLP subgroup.

There was no significant association between the prevalence of

high‐risk HPVs in studied groups based on gender (Table 4).

Comparison of the OLP subgroups showed that the high‐risk

HPVs were more prevalent in EA‐OLP as compared to non‐EA,

although no statistically significant association was found

(p = .13; Table 5).

4 | DISCUSSION

This study aimed to investigate the association of high‐risk HPV with

OLP; although the difference in HPV16 prevalence in OLP and

control groups was not significant, it was borderline. The difference

in HPV18 prevalence in the studied groups was not significant.

However, there was a significant association between both high‐risk

HPVs and OLP.

A significant percentage of oral cancers are preceded by visible

oral mucosal changes as white or red patches (namely OPMDs). A

strong association between HPV infection and OPMD development

has been proposed. OLP is a chronic cell‐mediated inflammatory

mucosal disorder and is classified as OPMD (McCartan & Healy,

2008). So, HPV detection and genotype determination are of great

clinical importance, especially for cancer prevention and diagnosis

(Poulopoulos et al., 2017).

In fact, confirming a definitive role for HPV in the development

or malignant transformation of OLPs will support virus screening,

HPV vaccination, and antiviral therapy combined with conventional

F IGURE 1 HPV type‐specific polymerase chain reaction (PCR); 1:
DNA marker (1 kb), 2: HPV‐16 PCR product (120 bp), 3: HPV‐18 PCR
product (322 bp), and 4: Negative control. HPV, human
papillomavirus.

TABLE 2 Study characteristics

Group variable Control, n (%) Oral lichen planus, n (%) p value

Gender

Male 13 (52%) 12 (48%) .77

Female 12 (48%) 13 (52%)

Age (mean ± SD) 44.08 ± 4.28 48.28 ± 6.33 .11

Type of lesion Normal oral tissue Non‐erosive‐atrophic Erosive‐atrophic

25 (100%) 14 (56%) 11 (44%) –

TABLE 3 Prevalence of high‐risk human papillomavirus
(HPV) DNA in oral lichen planus and control groups

Group HPV
subtype

Oral lichen planus,
N (%) Control, N (%) p value

HPV16

Not present 13 (52%) 19 (76%) .07

present 12 (48%) 6 (24%)

HPV18

Not present 22 (88%) 24 (96%) .305

Present 3 (12%) 1 (4%)

HPV16 and
HPV18

Not present 11 (44%) 18 (72%) .04

Present 14a (56%) 7 (28%)

aSimultaneous presence of HPV16 and HPV18 was detected in a sample

of the oral lichen planus group.
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treatments in OLP patients (along with improvement in OLP

prognosis; Vijayan et al., 2021).

The role of HPV as a potential factor in the OLP development

and progression of malignant transformation has been examined in

some studies. There is a considerable variation reported on HPV

prevalence in OLP in different parts of the world. The results of our

study showed that the cumulative frequency of the high‐risk HPVs

was significantly higher in the OLP group as compared with the

normal control group. HPV16 was a more frequent genotype (85%) in

both OLP and control groups. Also, the frequency of HPV16 in the

OLP group was two times as high as in the control group. In a

systematic review study by Syrjanen et al. (2011), the overall

prevalence of HPV was significantly higher in OLP patients than in

the healthy control; this correlation was greater in the HPV16

genotype. Our result is in line with Gonzalez et al. (2007) study that a

statistically significant association was observed between the

presence of HPV and OLP samples by PCR method. In the present

study, the HPV16 and HPV18 DNA were detected in 6/25 (24%) and

1/25 (4%) of the normal control group, respectively. The pooled HPV

detection rate is 13% of normal oral mucosa based on a previous

systematic review study (Syrjänen et al., 2011). However, in some

studies, there was no evidence of HPV presence in the normal oral

mucosa (Campisi et al., 2004; González et al., 2007; Sameera et al.,

2019; Sand et al., 2000). In Sand et al.'s (2000) study, HPV DNA was

detected in 27% and 0% in the OLP and healthy control groups,

respectively; in the Swedish cohort, 83% of OLP samples were

positive for HPV18 by PCR method. In another study on the Indian

population, the HPV18 detection rates were 86% of OLP samples

and 0% of controls (Sameera et al., 2019). Older studies have found

no significant association between the presence of HPV and OLP

(Miller et al., 1993; Young & Min, 1991). In the present study, no

significant association was found in HPV prevalence in OLP and

control groups based on gender. Our result is in line with Della Vella

et al.'s (2021) study, and differed from the results of Sameera et al.'s

(2019) study. The present study showed that the high‐risk HPVs

were more prevalent in EA‐OLP as compared to non‐EA, although no

statistically significant relationship was found. EA‐OLP has more

malignant potential than non‐EA OLP. In a study conducted by

Campisi et al. (2004), HPV DNA was found in 18.5% of non‐EA OLP

and 20.4% of EA OLP, without any significant association. In a study

by Mattila et al. (2012), HPV was detected in 15.9% of EA‐OLP

samples, but the importance of the presence of HPV in EA‐OLP was

somewhat obscure due to the predominance of low‐risk HPV

genotypes.

According to the contradictory results obtained from previous

studies regarding the association between HPV infection and OLP, in

recent years (especially the last 5 years), more and more studies have

focused on investigating this association. A summary of these studies

is presented in Table 6 to get a better understanding of the current

situation in this field (Table 6). Overall, the detection rate of HPV

varied from 0%–86.6% in OLP samples and 0%–28% in control

(normal oral mucosa) samples in these studies. There are still

conflicting results about the association between HPV infection

and OLP; while some report the high detection rate (DR) of HPV virus

in OLP lesions or the significant difference in the frequency of the

virus between OLP and normal mucosa (Della Vella et al., 2021;

Farhadi et al., 2020; Kaewmaneenuan et al., 2021; T. Liu et al., 2018;

Poulopoulos et al., 2017; Sameera et al., 2019; Vijayan et al., 2022),

others report the low detection rate of the virus or the nonsignificant

difference in the frequency of the virus between OLP and normal

mucosa (Bar et al., 2021; Gomez‐Armayones et al., 2019; Illeperuma

et al., 2021; Jabar, 2017; Nafarzadeh et al., 2017; Panzarella et al.,

2017; Zare et al., 2022). According to Table 6, the association of HPV

and OLP varied significantly by geographic population; even in

different area of the same country, this relationship is associated with

varied results (present study; Farhadi et al., 2020; Nafarzadeh et al.,

TABLE 4 Prevalence of high‐risk human papillomavirus (HPV) DNA based on sex in oral lichen planus and control groups

Group HPV subtype
Control Oral lichen planus
Men, N (%) Women, N (%) p value Men, N (%) Women, N (%) p value

HPV16 5 (38.5) 1 (8.3) .41 6 (50) 6 (46) .85

HPV18 0 1 (8.33) 1 2 (16.6) 1 (7.6) .59

HPV16 and HPV18 5 (38.5) 2 (16.6) .22 7a(58.3) 7 (53.8) .82

aSimultaneous presence of HPV16 and HPV18 was detected in a sample of OLP group.

TABLE 5 Prevalence of high‐risk human papillomavirus (HPV) DNA in erosive‐atrophic and non‐erosive‐atrophic forms of oral lichen
planus (OLP)

OLP subtype HPV subtype Non‐erosive‐atrophic, N/total (%) Erosive‐atrophic, N/total (%) p value

HPV16 6/14 (42.8) 6/11 (54.5) .56

HPV18 1/14 (7) 2/11 (18.2) .40

HPV‐16 and HPV‐18 6/14a (42.8) 8/11 (72.7) .13

aSimultaneous presence of HPV16 and HPV18 was detected in a sample of lichen planus group.
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2017; Zare et al., 2022). The type of HPV detected in OLP lesions

also seems to be geographically dependent, although high‐risk HPVs,

especially HPV‐18, was the predominant subtype in most of the

studies (present study; Kaewmaneenuan et al., 2021; T. Liu et al.,

2018; Sameera et al., 2019; Vijayan et al., 2022). Although the

correlation between HPV and OLP subtype is debatable, most of the

studies with significant results report that HPV detection in erosive‐

atrophic subtype is well above that of non‐erosive‐atrophic subtype

of OLP (Farhadi et al., 2020; Kaewmaneenuan et al., 2021; Vijayan

et al., 2022).

From reviewing the recent literature, it can be concluded that

some factors may affect the relationship between HPV and OLP,

including sampling method (biopsy vs. cytobrush; biopsy possibly has

more HPV detection rate than cytobrush; Della Vella et al., 2021),

sample storage and preservation (e.g., dry storage had better HPV

detection rate than lysis buffer preservation; Poulopoulos et al.,

2017) and hyperkeratinization (the presence of hyperkeratosis in

keratotic variants of OLP may be a possible cause of difficult

detection of HPV; Panzarella et al., 2017).

Considering the oncogenic potential of high‐risk HPVs, it is

recommended to perform future studies on dysplastic subtypes of

OLPs and on OLP lesions that have progressed to oral squamous cell

carcinomas (OSCC; Vijayan et al., 2021). Also, since the HPV‐positive

cases were not tested for HPV E6/E7 mRNA expression in most

studies, it is recommended to test mRNA expression in future studies

to ensure the true role of HPV in OLP etiopathogenesis; it is

noteworthy that mRNA expression is considered the gold standard

for identification of HPV as a risk factor for oral cancer (Gomez‐

Armayones et al., 2019).

The small sample size was the major limitation of this study.

5 | CONCLUSION

High‐risk HPV can be one of the etiological factors in OLP lesions and

possibly the cause of malignant transformation. HPV16 has a greater

role in OLP pathogenesis, especially the EA‐OLP subtype, than

HPV18. The results show that there is no relationship between sex

and HPV in OLP patients. The obtained results require a review of

longitudinal studies and more samples.

AUTHOR CONTRIBUTIONS

Maryam Mohammadi, Hamid Abbaszadeh, Nooshin Mohtasham, and

Ebrahim Shafaie have made substantial contributions to conception

and design of the study. Maryam Mohammadi, Hamid Abbaszadeh,

Nooshin Mohtasham, Hamid Salehiniya, and Ebrahim Shafaie have

been involved in data collection and analysis. Hamid Abbaszadeh and

Ebrahim Shafaie have been involved in the data interpretation and

drafting of the manuscript. Maryam Mohammadi, Hamid Abbaszadeh,

Nooshin Mohtasham, Hamid Salehiniya and Ebrahim Shafaie have

critically revised the manuscript. All authors have given final approval

of the version to be published.

ACKNOWLEDGMENT

This research was supported by the Research Vice‐chancellor of

Birjand University of Medical Sciences (Grant number: 5420).

CONFLICTS OF INTEREST

The authors declare no conflicts of interest.

DATA AVAILABILITY STATEMENT

All data related to this study are within the text.

ORCID

Hamid Abbaszadeh http://orcid.org/0000-0002-7443-0607

Nooshin Mohtasham http://orcid.org/0000-0002-1262-4668

REFERENCES

Abbate, G., Foscolo, A. M., Gallotti, M., Lancella, A., & Mingo, F. (2006).
Neoplastic transformation of oral lichen: Case report and review of the
literature. Acta otorhinolaryngologica Italica: organo ufficiale della Societa

italiana di otorinolaringologia e chirurgia cervico‐facciale, 26(1), 47–52.

Ahmed, I., Nasreen, S., Jehangir, U., & Wahid, Z. (2012). Frequency of oral

lichen planus in patients with noninsulin dependent diabetes mellitus.
Journal of Pakistan Association of Dermatologists, 22(1), 30–34.

Alves, M. O., Almeida, J., & Cabral, L. G. (2011). Association between
hepatitis C virus and oral lichen planus. Hepatitis Monthly, 11(2),
132–133.

Bar, J. K., Cierpikowski, P., Lis‐Nawara, A., Duc, P., Hałoń, A., & Radwan‐
Oczko, M. (2021). Comparison of p53, HSP90, E‐cadherin and HPV
in oral lichen planus and oral squamous cell carcinoma. Acta

Otorhinolaryngologica Italica, 41(6), 514–522.

Boorghani, M., Gholizadeh, N., Taghavi Zenouz, A., Vatankhah, M., &

Mehdipour, M. (2010). Oral lichen planus: Clinical features, etiology,
treatment and management; A review of literature. Journal of Dental
Research, Dental Clinics, Dental Prospects, 4(1), 3–9.

Campisi, G., Giovannelli, L., Aricò, P., Lama, A., Di Liberto, C.,
Ammatuna, P., & D'Angelo, M. (2004). HPV DNA in clinically
different variants of oral leukoplakia and lichen planus. Oral Surgery,

Oral Medicine, Oral Pathology, Oral Radiology, and Endodontology,
98(6), 705–711.

Della Vella, F., Lauritano, D., Pannone, G., Del Prete, R., Di Stasio, D.,
Contaldo, M., & Petruzzi, M. (2021). Prevalence of HPV in patients
affected by oral lichen planus: A prospective study using two

different chair‐side sampling methods. Journal of Oral Pathology &

Medicine: Official Publication of the International Association of Oral

Pathologists and the American Academy of Oral Pathology, 50(7),
716–722.

Farhadi, S., Sadri, D., Bandehpour, M., Akbari, M., Jafarzadeh, E., &

Hashemi, M. (2020). Detection of human papillomavirus 33 in
erosive oral lichen planus. International Journal of Cancer

Management, 13(10), e101488.
Fortuna, G., Aria, M., & Schiavo, J. H. (2017). Drug‐induced oral lichenoid

reactions: A real clinical entity? A systematic review. European

Journal of Clinical Pharmacology, 73(12), 1523–1537.
Georgakopoulou, E. A., Achtari, M. D., Achtaris, M., Foukas, P. G., &

Kotsinas, A. (2012). Oral lichen planus as a preneoplastic inflamma-
tory model. Journal of Biomedicine and Biotechnology, 2012, 1–8.

Gomez‐Armayones, S., Chimenos‐Küstner, E., Marí, A., Tous, S., Penin, R.,
Clavero, O., Quirós, B., Pavon, M. A., Taberna, M., Alemany, L.,
Servitje, O., & Mena, M. (2019). Human papillomavirus in pre-
malignant oral lesions: No evidence of association in a Spanish
cohort. PLoS One, 14(1), e0210070.

98 | MOHAMMADI ET AL.

http://orcid.org/0000-0002-7443-0607
http://orcid.org/0000-0002-1262-4668


González, J. V., Gutiérrez, R. A., Keszler, A., Colacino Mdel, C.,
Alonio, L. V., Teyssie, A. R., & Picconi, M. A. (2007). Human
papillomavirus in oral lesions. Medicina, 67(4), 363–368.

Gorsky, M., & Epstein, J. B. (2011). Oral lichen planus: Malignant

transformation and human papilloma virus: A review of potential
clinical implications. Oral Surgery, Oral Medicine, Oral Pathology, Oral

Radiology, and Endodontology, 111(4), 461–464.
Gupta, S., & Jawanda, M. (2015). Oral lichen planus: An update on

etiology, pathogenesis, clinical presentation, diagnosis and manage-

ment. Indian Journal of Dermatology, 60(3), 222.
Illeperuma, R., Baddevithana, A., Jayasinghe, R., Siriwardana, B., &

Tilakaratne, W. (2021). Human papilloma virus infection and
correlation with expression of P16 gene in oral potentially malignant
disorders and oral cancer. Oral Surgery, Oral Medicine, Oral Pathology

and Oral Radiology, 132(1), e21.
Jabar, S. K. (2017). Prevalence of human papilloma virus in oral lichen

planus. Medical Journal of Babylon, 14(2), 368–373.
Kaewmaneenuan, N., Lekawanvijit, S., Pongsiriwet, S., Chatupos, V., &

Iamaroon, A. (2021). High prevalence of human papillomavirus type

18 in oral potentially malignant disorders in Thailand. Asian Pacific

Journal of Cancer Prevention, 22(6), 1875–1881.
Khabaz, M. N. (2016). HPV and the development of colorectal cancer.

Global Journal of Health Science, 9(4), 251.

Liu, T., Zhang, H., Yang, X., Li, X., Shi, Y., Niu, W., & Liu, T. (2018). Study on
expression of p16 and human papillomavirus 16 and 18 (E6) in OLP
and its malignant transformation. Pathology – Research and Practice,
214(2), 296–302.

Liu, Y., Messadi, D. V., Wu, H., & Hu, S. (2010). Oral lichen planus is a

unique disease model for studying chronic inflammation and oral
cancer. Medical Hypotheses, 75(6), 492–494.

Ma, J., Zhang, J., Zhang, Y., Lv, T., & Liu, J. (2016). The magnitude of the
association between human papillomavirus and oral lichen planus: A
meta‐analysis. PLoS One, 11(8), e0161339.

Mattila, R., Rautava, J., & Syrjänen, S. (2012). Human papillomavirus in oral
atrophic lichen planus lesions. Oral Oncology, 48(10), 980–984.

McCartan, B. E., & Healy, C. M. (2008). The reported prevalence of oral lichen
planus: A review and critique. Journal of Oral Pathology & Medicine:

Official Publication of the International Association of Oral Pathologists and

the American Academy of Oral Pathology, 37(8), 447–453.
Miller, C. S., White, D. K., & Royse, D. D. (1993). In situ hybridization

analysis of human papillomavirus in orofacial lesions using a
consensus biotinylated probe. The American Journal of

Dermatopathology, 15(3), 256–259.
Nafarzadeh, S., Yahyapour, Y., Khazaei, M., Abbasszadeh, H., & Sadeghi, F.

(2017). Detection of human papillomavirus in oral lichen planus
using real time PCR. International Journal of Advanced Biotechnology

Research, 8(3), 2070–2074.
Neville, B. W., Damm, D. D., Allen, C. M., & Chi, A. C. (2016). Oral and

maxillofacial pathology (4th ed.). Elsevier.
Ognjenović, M., Karelović, D., Cindro, V. V., & Tadin, I. (1998). Oral lichen

planus and HLA A. Collegium Antropologicum, 22, 89–92.
Panzarella, V., Capra, G., Giovannelli, L., & Campisi, G. (2017). Human

papillomavirus (HPV) detection in keratotic variants of oral lichen
planus: Negative results in a preliminary open study. ARC Journal of

Dental Science, 2(1), 13–17.
Poulopoulos, A., Hempel, M., Karakitsos, G., Fakis, A., & Andreadis, D.

(2017). Assessment of HPV screening methods and sample storage

in oral lichen planus lesions. Translational Research in Oral Oncology,
2, 2057178X1772767.

Sameera, A., Kotikalpudi, R., Patel, R. K., Reddy, K. K., Prasanna, M., &
Erugula, S. R. (2019). Molecular detection of human papillomavirus

DNA in oral lichen planus patients. Journal of Clinical & Diagnostic

Research, 13(1), ZC20–ZC24.
Sand, L., Jalouli, J., Larsson, P. A., & Hirsch, J. M. (2000). Human papilloma

viruses in oral lesions. Anticancer Research, 20(2B), 1183–1188.
Scully, C., Beyli, M., Ferreiro, M. C., Ficarra, G., Gill, Y., Griffiths, M.,

Holmstrup, P., Mutlu, S., Porter, S., & Wray, D. (1998). Update on
oral lichen planus: Etiopathogenesis and management. Critical

Reviews in Oral Biology and Medicine: An Official Publication of the

American Association of Oral Biologists, 9(1), 86–122.
Seifi, S., Asvadi Kermani, I., Dolatkhah, R., Asvadi Kermani, A., Sakhinia, E.,

Asgarzadeh, M., Dastgiri, S., Ebrahimi, A., Asghari Haggi, A.,
Nadri, M., & Asvadi Kermani, T. (2013). Prevalence of oral human
papilloma virus in healthy individuals in East Azerbaijan province of
Iran. Iranian Journal of Public Health, 42(1), 79–85.

Shukla, A. (2014). Potentially malignant disorders of the oral cavity: A
clinical study. Indian Journal of Otolaryngology and Head and Neck

Surgery: Official Publication of the Association of Otolaryngologists of

India, 66(1), 79–85.
Syrjänen, S., Andersson, B., Juntunen, L., & Syrjänen, K. (1991). The use of

polymerase chain reaction in generation of biotinylated human
papillomavirus DNA probes for in situ hybridization. Journal of

Virological Methods, 31(2–3), 147–159.
Syrjänen, S., Lodi, G., Von Bültzingslöwen, I., Aliko, A., Arduino, P.,

Campisi, G., Challacombe, S., Ficarra, G., Flaitz, C., Zhou, H.,
Maeda, H., Miller, C., & Jontell, M. (2011). Human papillomaviruses
in oral carcinoma and oral potentially malignant disorders: A
systematic review. Oral Diseases, 17, 58–72.

Vijayan, A., Muthukrishnan, A., Nair, A., Fathima, S., Nair, P., & Roshan, J.

(2022). PCR‐based evaluation of human papillomavirus genotypes in
oral lichen planus. Journal of Pharmacy and BioAllied Sciences,
14(5), 449.

Vijayan, A., Muthukrishnan, A., Vidyadharan, M., & Nair, A. (2021). Role of
human papilloma virus in malignant transformation of oral lichen

planus: A systematic review. Journal of Pharmacy and BioAllied

Sciences, 13(Suppl 1), 62.
Warnakulasuriya, S., Kujan, O., Aguirre‐Urizar, J. M., Bagan, J. V., González‐

Moles, M. Á., Kerr, A. R., Lodi, G., Mello, F. W., Monteiro, L.,
Ogden, G. R., Sloan, P., & Johnson, N. W. (2021). Oral potentially

malignant disorders: A consensus report from an international seminar
on nomenclature and classification, convened by the WHO Collabo-
rating Centre for Oral Cancer. Oral Diseases, 27(8), 1862–1880.

Yildirim, B., Sengüven, B., & Demir, C. (2011). Prevalence of herpes simplex,

Epstein Barr and human papilloma viruses in oral lichen planus. Medicina

Oral, Patologia Oral, Cirugia Bucal, 16(2), e170–e174.
Young, S. K., & Min, K. W. (1991). In situ DNA hybridization analysis of

oral papillomas, leukoplakias, and carcinomas for human papilloma-
virus. Oral Surgery, Oral Medicine, Oral Pathology, 71(6), 726–729.

Zare, R., Ghazi, N., Mohajertehran, F., Asfiaee, N., Argani, P., Khodaeni, N.,
& Akhondian, S. (2022). Prevalence of human papillomavirus in
tissue lesions of oral lichen planus patients. Reviews in Clinical

Medicine, 9(3), 128–133.

How to cite this article: Mohammadi, M., Abbaszadeh, H.,

Mohtasham, N., Salehiniya, H., & Shafaie, E. (2023). The

association between high‐risk human papillomavirus and oral

lichen planus. Clinical and Experimental Dental Research, 9,

93–99. https://doi.org/10.1002/cre2.707

MOHAMMADI ET AL. | 99

https://doi.org/10.1002/cre2.707

	The association between high-risk human papillomavirus and oral lichen planus
	1 INTRODUCTION
	2 MATERIALS AND METHODS
	2.1 Tissue collection
	2.2 DNA extraction
	2.3 PCR assay
	2.4 Statistical analysis

	3 RESULTS
	4 DISCUSSION
	5 CONCLUSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENT
	CONFLICTS OF INTEREST
	DATA AVAILABILITY STATEMENT
	ORCID
	REFERENCES




