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Abstract

Background: A correlation is suggested between oral lichen planus (OLP) and the human papillomavirus (HPV) with possible ma-
lignant transformation potential in OLP.
Objectives: The present study aimed at evaluating the prevalence of HPV-16 and HPV-18 as the most recognized oncogenic subtypes
and relatively recently introduced subtype HPV33 in OLP samples.
Methods: This retrospective study was carried out on 32 OLP samples (consisting of 12 reticular and 20 erosive forms) and 20 healthy
oral mucosa samples. Polymerase chain reaction (PCR) was undertaken to identify HPV Deoxyribonucleic Acid (DNA). Subsequently,
the samples positive for HPV DNA underwent PCR analysis again with the specific primers. The data were analyzed statistically by
Fisher’s exact test regarding the significance level of lower than 0.05.
Results: Eight out of 32 OLP samples (25%) and none of the 20 normal mucosa samples (0%) exhibited HPV DNA. The presence of HPV
in the OLP group was significantly higher than that in the normal mucosa (P = 0.014). Also, all the samples that exhibited HPV DNA
were registered as the erosive form. Besides, one sample (3.12%) exhibited the 873-bp band, which was attributed to HPV-18, and 7
samples (21.87%) exhibited the 300-bp band, which was attributed to HPV-33.
Conclusions: Based on the recent findings in the current study of the Iranian population, the presence of high-risk HPV subtypes,
whether primarily or as a secondary infection, can suggest the malignant transformation potential for the studied OLP samples.
The exclusive presence of these subtypes in the erosive type of this lesion and the noticeable presence of HPV-33 might reflect this
issue’s importance. However, further studies are necessary to evaluate the possibility of a higher proliferation rate of HPV in erosive
lichen planus and identify its possible malignant transformation mechanism.
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1. Background

Oral lichen planus (OLP) is a chronic disorder that af-
fects the oral mucosa and the skin, reproductive system,
scalp, and nails. The worldwide prevalence of OLP in adult
patients is noticeable with a reported rate of 1.08% to 2.3%
(1, 2). This variability has been reported to be much higher
in the Iranian population with a range of 0.7% to 76.9% (3,
4).

Clinically, OLP might appear in different forms, includ-
ing reticular, plaque, erosive, atrophic, papular, and bul-
lous forms (5, 6). The specific pathogenicity of this lesion
is still unknown. In scientific sources, it has been recog-
nized as an inflammatory and autoimmune lesion (7). One
of the critical points about OLP is its malignant potential,
especially in the erosive form. In some studies, the malig-

nant risk of OLP has been reported at 1.2% to 3.2% in 10-year
follow-ups, especially in the erosive form (8). Although
these lesions are classified as oral potentially malignant
disorders (OPMDs) (9, 10), the indirect role of other fac-
tors in the induction of malignant transformation of OLP
is possible, as well.

Questions on the malignant potential of lichen planus
are still unanswered. As early as 1987, the association be-
tween human papillomavirus (HPV) and OLP was intro-
duced (11). HPV comprises a large group of viruses with
double-stranded deoxyribonucleic acid (DNA) and belongs
to the Papillomaviridae family. HPV has a predilection for
squamous epithelium and might infect the skin or mu-
cosa. More than 130 types of HPV have been identified, with
> 30 types of which specifically affecting the oral mucosa.
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HPV might be associated with various benign, premalig-
nant, and malignant epithelial lesions and the majority of
the affected individuals are asymptomatic and do not ex-
hibit any clinical symptoms. (12) Unlike a higher rate of
HPV infections, malignant changes induced by HPV are rel-
atively rare and might be induced by some oncogenic sub-
types of this virus. HPV-16 and HPV-18 were the most rec-
ognized ones in this argument. However, the other related
subtypes, such as HPV-33, were presented recently for their
possible effect on malignant progression (13, 14).

Many researchers have studied the pathogenesis of
HPV in OLP lesions and reported different findings of the
prevalence of this virus and its subtypes in this lesion (15-
24). In one study published before 1998, 107 OLP samples
were studied, 23% of which were HPV-positive. Besides,
1929 normal oral mucosa samples were tested for HPV DNA,
and 11% were positive (25). The first 3 most prevalent HPV
types were HPV-6, -11, and -16, in which the last one (HPV-16)
has been reported to be a significant risk for oropharyn-
geal cancers and oral cavity malignancies (26). However,
the results have been conflicting, as some studies show
that HPV plays a vital role in the pathogenesis of OLP and
its malignant transformation (18, 23, 27-32). Based on these
studies, the correlation between HPV and OLP is still con-
sistently noticeable.

2. Objectives

Therefore the present study was undertaken to evalu-
ate the prevalence of HPV-16 and HPV-18 as the most rec-
ognized oncogenic subtypes and relatively recently intro-
duced subtype HP-V33 in OLP samples.

3. Methods

3.1. Sample Selection

This retrospective study was conducted on 32 paraf-
fin blocks with definite histopathological diagnosis of OLP
based on “modified World Health Organization (WHO) cri-
teria” (33). The samples were obtained from the archives
of the Department of Oral and Maxillofacial Pathology, Fac-
ulty of Dentistry, Tehran Medical Sciences, Islamic Azad
University. Based on the Institutional Ethics Committee
approval (code: IR.IAU.DENTAL.REC.1395,1), 20 normal mu-
cosa paraffin blocks were also included. The samples were
re-evaluated by two oral pathologists, and the histopatho-
logic diagnosis was re-confirmed, using microscopic sec-
tions with hematoxylin-eosin staining. The normal mu-
cosa samples were obtained from non-pathological oral
surgical procedures such as the application of dental im-
plants or extraction of the third molar teeth. All the sam-
ples were placed in a similar age group. Also, none of the

samples had a history of HPV-related pathological lesions,
such as squamous papilloma and warts. The selected sam-
ples were re-evaluated by an oral pathologist, and after
meeting the scientific criteria and the quality of the tissue,
8 sections with 10µm thickness for each one were prepared
from the middle portion of every paraffin block sample.

The samples were, then, transferred to the Laboratory
of the Cellular and Molecular Biology Research Center, Fac-
ulty of Medicine, Shahid Beheshti University of Medical Sci-
ences, Tehran, Iran.

3.2. DNA Extraction and Primer Design

In the next stage, to identify HPV virus in the paraf-
fin samples, firstly, the DNA of the whole tissue was ex-
tracted with the use of QIAamp DNA FFPE Tissue Kit (QIA-
GEN, USA) and after its confirmation with electrophoresis,
polymerase chain reaction (PCR) was applied for 18S rDNA
gene.

For HPV detection, firstly, the specific general primers
of HPV were designed, with the capacity to identify all the
virus subtypes. Samples positive for HPV were confirmed
by PCR, using specific primers and Amplicon PCR Master
Mix (Ampliqon, Denmark).

PCR was applied with the use of the designed primers
by considering the alignment of more than 10 sequences
from HPV proteins containing E1, E2, E4, E5, E6, E7, L1, and
L2 in 35 HPV genotypes. Human Building Computer Inter-
action (HBCI) and National Center for Biotechnology Infor-
mation (NCBI) databases were used to determine the se-
quences of HPV (NCBI Reference Sequence: NC-001526.4)
(34). Comparisons were made, using the Clustal W server,
and the following primers were designed to identify differ-
ent subtypes of HPV (Table 1).

Table 1. Primers Designed for Detection of HPV Subtypes

Type of Virus PCR Fragment,
bp

Primer Sequences (5’ - 3’)

HPV 18 873
F: TGCCGCCACGTCTAATGTTT

R: CACCAAAGTTCCAATCCTCTA

HPV 16 550
F: AAACTAAGGGCGTAACCG

R: CAGGACACAGTGGCTTTTG

HPV 33 300
F: GAGGTATATGATTTTGCATTTG

R: CCCTGCCCAACGACCCGAAAT

HPV 11 446
F: GGCCAGCAGCACGTCCG

R: CATCTTCTCCTTCATAGAC

Abbreviatons: HPV, human papillomavirus; PCR, polymerase chain reaction.
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3.3. HPV Detection by Multiplex (PCR)

The primers used were prepared in a mix for applica-
tion in multiplex PCR. The optimal annealing temperature
for PCR was considered 52°C, and the proliferated products
were loaded on a 2% agar gel agarose and compared with
the molecular weight marker. The product of the samples
containing the relevant band was used as a pattern and re-
proliferated, using specific primers to make sure of the ac-
curacy of the band.

The PCR was carried out in Eppendorf gradient equip-
ment, consisting of one cycle for 5 minutes at 90°C for ini-
tial denaturation. Totally, 40 cycles were carried out for 30
seconds at 94°C for denaturation, 60 seconds at 52°C for an-
nealing, 60 seconds at 72°C for the extension, and one cycle
at 72°C for the final extension.

The procedure consisted of 30 reactions. The volume
and concentration of the material used for the procedure
were as follows: Master mix (15 µ, X1), primers (2µ, pmol),
DNA (1 µL, 100 ng), and DW (12 µL, up to 30 µL). After the
application of PCR and determination of the positive cases,
the sequences of the segments extracted were determined
for definitive confirmation.

3.4. Statistical Analysis

The data were analyzed, using Fisher’s exact test at a sig-
nificance level of P < 0.05.

4. Results

4.1. Demographic Findings

The evaluated samples consisted of 32 OLP (12 reticu-
lar and 20 erosive types); 67.3% and 32.7% belonged to fe-
males and males, respectively, with a mean age of 43.8 ±
2.78 years. Also, 23 of 32 OLP samples were obtained from
the buccal mucosa, with 9 from the gingiva, whereas, all
the normal samples were from the gingiva.

4.2. HPV Detection

Also, 8 of 32 OLP samples (25%) and none of the 20 nor-
mal mucous samples (0%) contained HPV DNA. The results
showed a significantly higher rate of HPV in OLP than nor-
mal mucous samples (P = 0.014). The samples containing
HPV DNA belonged to females (62.5%) and males (37.5%).
Also, all the samples containing HPV DNA were of the ero-
sive form of OLP, and all of them were obtained from the
buccal mucosa.

Among the samples containing HPV’s DNA, 7 samples
contained a 300-bp band attributed to HPV-33 and one con-
tained an 850-bp band attributed to HPV-18 (Figure 1 and
Table 2).

Figure 1. HPV fragment PCR product. Lane M, 100 bp DNA ladder, lane 1, 850 bp prod-
uct for HPV18; lane 2, 300 bp product for HPV33.

Figures 1 and 2 show the results of the PCR of the sam-
ples in the present study. The PCR products were confirmed
by sequencing.

5. Discussion

As early as 1987, the correlation between HPV and OLP
was reported (11), but many studies were conducted af-
ter presenting different prevalence rates of HPV in this le-
sion. In this field, the findings of the present study, in-
dicating the presence of 25% of HPV DNA, might be com-
parable to the results of some other studies (15-22), which
reported an HPV incidence rate of 15.4% to 42.6% for OLP
and 0% to 7% for normal mucosa samples. However, lower
incidence rates of 0.02% and 0.32% were also reported by
Arirachakaran et al. (35) and Szarka et al. (36), respectively.
In addition to the possible explanation of different find-
ings mentioned earlier, different sampling methods and
variations of technical procedures could be mentioned.
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Table 2. Data on OLP Samples in Terms of The Presence of The HPV Genome

Number Age Sex OLP Type Location HPV Detection The Length of The Segments Resulting from
PCR Reaction, bp

Genome Attributed to HPV Subtype

1 62 M E B

2 57 F E B

3 31 M H B

4 45 F E B + 300 HPV-33

5 52 F H B

6 76 F E G

7 29 M H B

8 55 F E G

9 55 F H B

10 50 F H B

11 40 F H B

12 59 M E B

13 35 F H G

14 80 F E B

15 36 F E B

16 33 M E B + 800 HPV-18

17 57 M H G

18 48 F E B + 300 HPV-33

19 44 M E G

20 58 M H G

21 41 F E B

22 62 M E B + 300 HPV-33

23 51 M E B +

24 59 F H G

25 49 F H G

26 45 F E B + 300 HPV-33

27 37 F E B

28 61 F E G

29 61 F E B

30 65 M H B

31 61 F E B + 300 HPV-33

32 70 F E B + 300 HPV-33

Abbreviatons: B, buccal mucosa; E, erosive oral lichen planus; F, female; h, hyperkeratotic Oral Lichen planus; G, gingiva; HPV, human papillomavirus; M, Male.

The calculation of OR would help better explain HPV preva-
lence in OLP samples; the calculated numeric value shows
the risk of exposure to HPV contamination for the stud-
ied samples compared to normal mucosal samples. In this
field, the OR ranged from 2.43 to 132.04 in the scientific re-
ports related to different geographic populations (37).

Concerning the association between malignant

changes of OLP and HPV, Szarka et al. (36) and Gorsky et
al. (38) reported that the high-risk subtypes HPV-16 and
HPV-18 might be a risk factor for malignant changes of OLP.
Recently, Debanth et al. (28) and Feher et al. (39) reported
the presence of HPV-33 in OLP samples in line with the
present study. The present finding was consistent with
other studies; it was reported that the higher potential
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Figure 2. The PCR product of positive control in agarose gel electrophoresis.

of changes leading to malignancy in oral erosive lichen
planus could be attributed to the presence of high-risk
HPV subtypes (35, 40). However, comparing the given
subtypes, our findings would be comparable to studies
conducted by O. flatharta et al. (15) and Campisi et al. (16),
with a report of the most frequent subtypes, i.e., HPV-16
and HPV-33. However, in studies carried out by Kato et
al. (17) and Vasper et al. (18), in addition to subtypes 16
and 33, other subtypes, including subtypes 31 and 18, were
detected.

Furthermore, Jontell et al. (19) showed the presence
of HPV-6 and HPV-16 in the erosive form of OLP; Saheb-
jamiee et al. (20) detected subtypes of HPV-16 and HPV-
18, and Siribang-on (22) reported that the most frequent
subtypes were 16, 18, and 33. The existing results are con-
sistent with the present findings. The sensitivity of the
PCR technique, the sampling method, inclusion and exclu-
sion criteria, type of OLP, sample location, and ethnicity
might explain the differences between the results of dif-
ferent studies. Also, the findings of HPV-33 in the studied
Iranian population are consistent with other reports. How-
ever, its higher rate in the present study, compared to pre-
vious studies, might be justified.

Besides, another interesting finding of the present

study is that all the samples containing HPV DNA were reg-
istered as the erosive form of OLP. The etiology of OLP is
not clear yet; however, it is generally accepted as a T cell-
mediated inflammatory disease (8). The reaction of these
specific CD8+ T cells is similar to what occurs during viral
infections (41). Therefore, viral involvement seems to be
possible in the pathogenicity of OLP. On the other hand,
it has been reported that HPV can influence the prolifer-
ation of epithelium by affecting the basal cells and pene-
tration through the corneum layer, breached due to mu-
cosal or cutaneous injury to reach the basal cells in the
basal cell layer. Once the basal cells are contaminated with
HPV, the viral particles are incorporated into them as a
part of the normal cell cycle, proliferating along with these
cells and remaining inside to differentiate into the spinous
layer cells. When the contaminated cells reach the gran-
ular tissue, they approach their final differentiation, and
HPV rapidly increases in number, from a few to thousands,
and the mature viruses are released into the spinous layer
(42, 43).

Regarding the above consideration, it might be as-
sumed that HPV can easily invade the cells in the OLP lesion
through the injured mucous area and infect it. In this con-
text, Nishimura et al. (44) reported that HPV might be de-
tected in the oral mucosa of patients with subsequent ep-
ithelial erosion, and the erosive mucosa might be the etio-
logic factor for such contamination. However, since all the
samples contaminated with HPV in the present study were
erosive lichen planus samples, this hypothesis might be
supported that HPV could contaminate the lichen planus
lesions secondarily through the injured oral mucosa. How-
ever, Viguier et al. (40) suggested that HPV infection ex-
hibits a function consistent with the proliferation of TCD8
cells; therefore, inflammation in OLP can have a possible
role in the direct induction of HPV genome proliferation.

Also, as another explanation, it has been reported that
the use of topical steroids, which is common in the treat-
ment of OLP and increasing the oxidative stress in ulcer-
ative mucosa, can decrease immunity and activates HPV.
This finding indicates that mucosal ulceration or erosion
in OLP and frequent use of steroids in the treatment of
OLP might lead to HPV infection (7). Besides, since in the
present study, samples with a history of topical steroid use
were not excluded, it might be possible to attribute the
reciprocal effect between HPV proliferation and atrophic
epithelium in erosive OLP samples to the use of topical
steroids.

In a comprehensive evaluation, the presence of high-
risk HPV subtypes in OLP, either primarily or secondarily,
might lead to the alteration and transformation of the oral
mucosa, which can be crucial. However, more evaluation is
recommended for a better explanation.
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5.1. Conclusions

Based on the recent findings of this study on an Ira-
nian population, the presence of high-risk HPV subtypes
might suggest the malignant transformation potential for
the studied OLP samples. Also, the exclusive presence of
these subtypes in the erosive type of this lesion and notable
presence of HPV-33, whether primarily or as a secondary in-
fection, might increase the importance of this result. How-
ever, further studies might be needed to evaluate the pos-
sibility of a higher proliferation of HPV in erosive lichen
planus and identify its probable mechanism of malignant
transformation.
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