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Abstract
Background. Oral lichen planus (OLP) is a chronic immune-mediated mucocutaneous disease. During 
the COVID-19 pandemic, new cases and flares of OLP were reported after SARS-CoV-2 infection or vaccina-
tion. Immune activation and cytokine release triggered by infection or vaccines are proposed mechanisms, 
although current evidence is limited. Clarifying this relationship is important for improving patient counseling 
and management during vaccination efforts.

Objectives. The study aimed to explore the association with an increased occurrence of OLP flares following 
COVID-19 vaccination or infection.

Materials and methods. An 11-question survey was distributed to OLP patients. The questionnaire aimed 
to inquire about the history of COVID-19 vaccination and infection as it related to subjective flares of OLP 
(oral redness, ulcerations, pain, or discomfort). Associations with complications were assessed with Fisher’s 
exact or Wilcoxon tests.

Results. Seventy-six patients participated in the survey. Twenty percent of study participants reported 
experiencing a flare after COVID-19 vaccination (n = 13), and 33% after an infection (n = 13). Self-reported 
OLP flares were significantly associated with whether or not participants also reported vaccine side effects 
(p = 0.005). Among the 27 participants who reported experiencing systemic post-vaccination side effects 
(tiredness, headache, muscle pain, chills, fever, nausea), 37% (n = 10) also reported an OLP flare com-
pared with 8% (n = 3) of the 38 who did not report systemic side effects from the COVID-19 vaccination. 
Of the 63 participants who received a 2nd vaccine dose, 21% (n = 13) reported experiencing an OLP flare. 
Experiencing systemic side effects following the 2nd vaccination was again significantly associated with 
reporting an OLP flare (p = 0.048).

Conclusions. Overall, OLP flares were not reported at high rates with COVID-19 vaccination or infection. 
Within these limitations, the findings of the study suggest that participants who experience systemic side 
effects following a COVID-19 vaccine may be more susceptible to OLP flares. Experiencing an OLP flare 
following the 1st COVID-19 vaccination was significantly associated with experiencing a flare again after 
receiving the 2nd vaccination.

Key words: oral mucosal lesions, SARS-CoV-2, oral lichen planus, autoimmune mucosal disease, cytokine 
activation
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Background

Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), the virus responsible for COVID-19, is mainly 
transmitted through respiratory droplets from an infected 
person during coughing, sneezing, or talking, with an es-
timated incubation period of 2–14 days, and symptoms 
may persist following infection for weeks or  months.1 
In dental settings, aerosol-generating procedures have 
been recognized as a significant route of potential viral 
transmission, raising concerns regarding occupational 
exposure among dental healthcare workers.2 To control 
the  spread of  the  infection, most countries mandated 
COVID-19 vaccination, and a large part of the U.S. popu-
lation has been vaccinated with at least 1 of the U.S. Food 
and Drug Administration (FDA)-approved COVID-19 
vaccines. In response to the pandemic, several vaccines 
were developed utilizing one of the following technolo-
gies: mRNA-based vaccines, inactivated or whole virus 
vaccines, viral vector-based vaccines, and protein subunit 
vaccines.3 Among various vaccines, the mRNA-based vac-
cines were associated with a higher prevalence of  local 
(78.3%) and systemic side effects, including injection site 
pain, headache/fatigue, muscle pain, malaise, chills, and 
joint pain.4 Reports of adverse mucocutaneous lesions 
have emerged in the literature subsequent to COVID-19 
vaccination or infection in the past few years.5,6 Several 
cutaneous diseases reported following vaccination include 
vitiligo, pernio, zoster, morphea, bullous dermatoses, alo-
pecia, urticaria, psoriasis, and lichen planus (LP). A new 
incidence or an exacerbation of cutaneous diseases may 
be related to the activation of vaccination-induced innate 
immunity.7 Cutaneous reactions were most frequently 
observed following vaccination with Pfizer, AstraZeneca, 
and Moderna vaccines.8 The COVID-19 pandemic also 
highlighted the importance of infection control measures 
in dental settings, particularly in relation to aerosol-gen-
erating procedures.9

Lichen planus is a chronic inflammatory disorder of un-
known etiology that can involve the skin and basal kerati-
nocytes in the epidermis, along with other less well-known 
antigens.10,11 Onset of LP has been associated with viral 
diseases such as hepatitis C.10 A potential association be-
tween LP and COVID-19 infection and vaccination has 

been identified, likely mediated by overstimulation of T cell 
responses and pro-inflammatory cytokine production. 
Numerous case reports emerged in the post-COVID-19 
pandemic period.5,6,12,13 A recently published review cap-
tured case reports and series of 152 post-vaccination LP 
cases and 12 post-infection cases.14

Besides systemic mucocutaneous adverse effects, re-
ports of adverse oral events in adult individuals emerged 
following COVID-19 vaccination from many countries. 
Most reports came from Europe, followed by India, China, 
Australia, Thailand, Iran, Egypt, Japan, Turkey, Israel, and 
the USA. These reports of adverse oral events in adult in-
dividuals include erosive oral ulcers on the gingiva and 
palate, burning pain in the mouth, xerostomia, tongue 
fissuring and glossitis, palatal petechiae, diffuse erythema-
tous lesions and loss of smell, primary herpetic gingivosto-
matitis, Stevens–Johnson syndrome, Bell’s palsy, erythema 
multiforme, pemphigus, idiopathic thrombocytopenic 
purpura, unilateral hypoglossal nerve palsy, trigeminal 
neuralgia, and oral lichen planus (OLP) (16.3%).15 Addi-
tional reports on vaccine-related side effects with oral in-
volvement include conditions such as pemphigus vulgaris, 
bullous pemphigoid, herpes zoster, and Behçet’s disease.16

The incidence of OLP and oral lichenoid lesions (OLL) 
was found to be significantly higher in vaccinated patients 
relative to unvaccinated patients.17 Oral lichen planus has 
been reported as the most common COVID-19 vaccine-
related oral adverse condition.18 It is a subset of LP that 
manifests in the oral mucosa with various clinical presen-
tations and symptoms, including white reticular or ery-
thematous lesions, papules, plaques, and painful erosions. 
The classic mild disease presents with symmetrical, well-
defined white striations coupled with a sense of muco-
sal roughness. Pain and discomfort can arise from areas 
of erosions, ulcerations, atrophy, and desquamation. Spicy 
and acidic foods can elicit symptoms, and hyposalivation 
can intensify symptoms. Approximately 2/3 of patients 
experience discomfort.1 Patients may describe periods 
of symptom exacerbations as flares. Chronic, severe ul-
cerative disease can result in reduced mucosal flexibility 
and limited mouth opening, significantly affecting quality 
of life.19 Prevailing hypothesized mechanisms of etiopatho-
genesis of OLP include hypersensitivity and autoimmune 
reactions.20 Oral lichen planus more frequently affects 

Highlights
	• Some patients with established OLP retrospectively reported flare-like oral symptoms after COVID-19 vaccination 
or a positive SARS-CoV-2 test.

	• Reporting systemic post-vaccination symptoms was associated with reporting an OLP flare, although estimates 
were imprecise.

	• The questionnaire relied on retrospective self-report, and flare episodes were not clinically confirmed.
	• The findings do not establish a causal relationship between vaccination, infection, and OLP exacerbation.
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females and individuals aged >40 years.21 Potential triggers 
for OLP include: 1) local and systemic factors that induce 
cell-mediated hypersensitivity; 2) stress; 3) autoimmune 
response to epithelial antigens; and 4) microorganisms.22 
Diagnosis of OLP involves a thorough examination and 
a biopsy. Histological studies show patterns of hyperpara-
keratosis, hyperorthokeratosis, and Civatte bodies, as well 
as lymphocytic infiltration of the lamina propria.23 These 
microscopic features are similar to those seen in other 
oral conditions such as lupus erythematosus or lichenoid 
reactions.24 Direct immunofluorescence serves as a supple-
mentary diagnostic tool in confirming a diagnosis of OLP 
and distinguishing it from autoimmune blistering diseases, 
such as mucous membrane pemphigoid and pemphigus 
vulgaris.25 With no definitive cure for OLP, patient educa-
tion and regular monitoring are imperative, with the main 
treatment goal being to reduce the level of inflammation 
and relieve symptoms.

The literature on the onset of OLP following COVID-19 
vaccination is growing. Early publications were limited 
mostly to case reports and series.5,23,26,27 A growing num-
ber of reports of OLP and reviews on adverse mucocu-
taneous reactions following COVID-19 vaccination have 
added to the body of evidence.8 Reviews of vaccine-related 
oral adverse effects indicate that OLP and oral lichenoid 
reactions represent a recurrent pattern among reported 
immune-mediated oral manifestations after COVID-19 
vaccination, especially in women and recipients of mRNA 
vaccines.28

Objectives

Less is known about exacerbation of existing OLP fol-
lowing COVID-19 vaccination. Previous studies have ex-
plored the potential exacerbation of OLP associated with 
vaccinations, particularly hepatitis B and influenza vac-
cines.29,30 Understanding the relationship between OLP 
and COVID-19 is  important for providing effective pa-
tient management and improving care, awareness, and 
quality of life for patients. This study aimed to determine 
the self-reported prevalence of OLP flares associated with 
COVID-19 vaccination or infection. Specifically, it sought 
to evaluate how various patient characteristics (such as age 
and gender) and clinical factors (including vaccine brand 
and response to  vaccination) influence the  likelihood 
of experiencing a flare after vaccination. Additionally, this 
study aimed to gather knowledge about whether patients 
experience flares after exposure to the virus, and whether 
vaccination status or patient or clinical factors play a role.

Materials and methods

This cross-sectional survey study included patients with 
a previous diagnosis of OLP by a board-certified oral and 

maxillofacial pathologist. The study was conducted as par-
tial fulfillment of the thesis requirements for the master’s 
degree in dentistry.31 A self-reported survey asked about 
experiences with COVID-19 vaccination or infection and 
experiences of flares (oral redness, oral ulcerations, and/
or oral pain/discomfort) shortly after infection or vaccina-
tion. All work was conducted in accordance with the Dec-
laration of Helsinki. The Institutional Review Board (IRB) 
at Virginia Commonwealth University (VCU; Richmond, 
USA) determined that the research study qualified for ex-
emption (approval No. HM20024074). The study popu-
lation was identified by searching the dental electronic 
health record system, axiUm (Exan Software, Coquitlam, 
Canada), for patients of the VCU Oral Medicine Clinic 
seen within the last year with an ICD-10 diagnosis code 
for OLP. All patients were over the age of 18. Email invita-
tions were sent to subjects a maximum of 4 times between 
October 2022 and January 2023. Each email contained 
a unique link to complete the survey, so only those who 
had not responded received subsequent email invitations. 
Participants were informed of the purpose of the study, vol-
untary participation, anonymous responses, and the time 
required to take the survey. None of the questions were 
mandatory, and responses were only stored if the survey 
was submitted. Partial completion was not captured un-
less questions were skipped and the respondent submitted 
an incomplete survey.

Study data were collected and managed using Research 
Electronic Data Capture (REDCap) electronic data capture 
tools hosted at Virginia Commonwealth University. RED-
Cap is a secure, web-based application designed to support 
data capture for research studies, providing: 1) an intuitive 
interface for validated data entry; 2) audit trails for tracking 
data manipulation and export procedures; 3) automated 
export procedures for seamless data downloads to com-
mon statistical packages; and 4) procedures for importing 
data from external sources.32

The survey was an original, 11-item questionnaire aimed 
at gathering preliminary information on patient-reported 
experiences following COVID-19 vaccination or infection 
(Fig. 1–4). Before being distributed to patients, the survey 
was internally tested to determine the completion time and 
clarity of the questions. The 1st part of this process involved 
a small group of periodontology residents and non-clinical 
researchers who were representative of the target popu-
lation in terms of familiarity with the pathophysiology 
of OLP. The 2nd evaluation of the survey was conducted 
by an experienced oral pathologist with extensive experi-
ence treating the target patient population and knowl-
edge of OLP. This final review and approval step focused 
on the clinical validity of the questions and answer choices 
as well as the overall scope of patient experiences that 
could be captured by the survey.

The  survey questions included demographics, vac-
cine history, infection history, and experience with OLP 
flares. Respondents indicated which COVID-19 vaccine 
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Fig. 1. Survey instrument, page 1
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Fig. 2. Survey instrument, page 2
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Fig. 3. Survey instrument, page 3
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they received from the choices: Moderna, Pfizer, John-
son & Johnson, or other. Participants were asked if they 
experienced “tiredness, headache, muscle pain, chills, fe-
ver, nausea” after receiving a vaccination. Those who re-
sponded “Yes” to this question were categorized as having 
experienced side effects from the vaccine. Side effects and 
OLP flares were separate categories defined by responses 
to  separate questions that clearly delineated an  OLP 
flare from the more common side effects of the vaccines. 
The severity of a flare was described subjectively by par-
ticipants as mild, moderate, or severe. Respondents also 
indicated the extent (oral and/or extraoral), duration (days 
or weeks), and timing (days since vaccination or infection) 
of their flare. To distinguish a flare potentially attribut-
able to stress, the survey included a question regarding 
the participant’s external stressors at the time of vacci-
nation or a positive COVID-19 test. Respondents were 
able to skip questions, and the survey utilized branching 
logic to avoid asking participants irrelevant subsequent 
questions. For example, if participants responded “No” 
to receiving a 2nd vaccination, they were not asked if they 
experienced a flare after a 2nd vaccine. Therefore, the num-
ber of responses varies by question. All available data were 
used for each calculation, resulting in varying sample sizes 
across analyses. 

Statistical analyses

Responses were summarized using counts and percent-
ages, or medians and interquartile ranges (IQRs) based 
on the response format. In order to determine associations 
between flares and vaccination, assessment with Fisher’s 
exact test was performed for the following variables: gen-
der, brand of vaccine, whether or not other side effects were 
reported, and age was assessed using the nonparametric 
Wilcoxon test. Associations between flares after a positive 
case were assessed with Fisher’s exact test for gender, vac-
cination status at the time of the positive test, and whether 
or not the individual experienced a flare with the 1st or 2nd 
vaccine, and age was assessed using the Wilcoxon test. 
The significance level was set at 0.05. SAS EG v. 8.2 (SAS 
Institute, Cary, USA) was used for all analyses.

The patient pool was based on recruitment from exist-
ing patients of record with a previous diagnosis of OLP 
by a board-certified oral and maxillofacial pathologist, 
and consisted of 124 patients. Because the patient popula-
tion included active patients, we anticipated at least a 50% 
response rate. A sample size of 62 would be able to esti-
mate the prevalence of experiencing a flare within ±0.1 
at the 0.05 level with 80% power, assuming that the preva-
lence of a flare was 20%.

Fig. 4. Survey instrument, page 4
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Results

A total of 124 participants were identified in the dental re-
cords, and 76 responded to the survey, resulting in an over-
all response rate of 61%. The median age of participants was 
70.5 years and ranged from 21 to 91 years. The majority were 
female, accounting for 76% (n = 58), and the remaining 24% 
were male (n = 18). Demographics are included in Table 1.

Most participants (n = 69, 91%) indicated that they had 
received at least 1 COVID-19 vaccine, with the most com-
mon being Moderna (n = 29, 37%) and Pfizer (n = 37, 49%). 
A small number also reported receiving the Johnson & 
Johnson vaccine (n = 2, 3%), and 1 was unsure. There were 7 
(9%) participants who reported not receiving any vaccines. 
A slightly lower percentage reported receiving a 2nd dose 
of the vaccine (n = 63, 83%). More than half of the partici-
pants reported testing positive for COVID-19 at least once 
(n = 42, 56%) (Table 1).

Overall, a  total of 24 patients reported experiencing 
at  least 1 flare (32%, 95% confidence interval (95% CI): 
21.4–43.3%). Thirteen participants reported a flare after 
receiving their 1st vaccine (20%). Of those, 6 indicated that 
the flare began 2 or more days later, 5 felt it began within 
1–2 days, and 2 responded that it began within 0–1 day. 

Half of the participants believed that the flare was related 
to the vaccine (n = 6, 50%) (Table 2). Self-reported flares 
were significantly associated with whether or not side ef-
fects were also reported (p = 0.005). Among those who 
reported experiencing side effects (tiredness, headache, 
muscle pain, chills, fever, nausea), 37% (n = 10) also re-
ported a flare compared with 8% (n = 3) of those who did 
not report side effects. There was also marginal evidence 
of an association between the type of vaccine and flares, 
with 32% (n = 9) of those who indicated that their vaccine 
was Moderna compared with 11% (n = 4) of those who 
reported Pfizer (p = 0.113). Neither of the 2 individuals 
who reported receiving the Johnson & Johnson vaccine 
also indicated experiencing a flare (Table 3).

Of the 63 participants who reported receiving a 2nd 
vaccine, 13 reported experiencing a flare (21%). Similarly, 
most indicated that the flare started at  least 1 day fol-
lowing vaccination, and about half felt that it was related 
to the vaccine (n = 6, 46%) (Table 2). Again, experiencing 
side effects was significantly associated with reporting 
a flare (p = 0.048). Among those who reported side ef-
fects, 36% (n = 8) reported a flare compared with 13% 

Table 2. Summary of flares by event (vaccination or infection)

Variable Flare occurrence n %

1st vaccination (n = 67)

Side effects
no 39 58

yes 28 42

Flare

no 52 80

yes, 0–1 days later 2 3

yes, 1–2 days later 5 8

yes, 2 or more days later 6 9

Do you think 
the flare was related 
to the vaccine? (n = 12)

yes 6 50

no 6 50

2nd vaccination (n = 63)

Side effects
no 41 65

yes 22 35

Flare

no 49 79

yes, 0–1 days later 3 5

yes, 1–2 days later 6 10

yes, 2 or more days later 4 6

Do you think 
the flare was related 
to the vaccine? (n = 13)

yes 6 46

no 7 54

Tested positive (n = 40)

Timing of diagnosis

before vaccine 9 23

after vaccine 29 73

unknown 2 5

Flare

no 27 68

yes, 0–1 days later 2 5

yes, 1–2 days later 2 5

yes, 2 or more days later 9 23

Table 1. Summary of responding patient characteristics (age [years]: 
median = 70.5, IQR: 59–75)

Variable n %

Gender

Female 58 76

Male 18 24

1st vaccination

Moderna 29 38

Pfizer 37 49

Johnson & Johnson 2 3

Other/unknown 1 1

None 7 9

2nd vaccination

Moderna 28 37

Pfizer 33 43

Other/unknown 2 3

None 13 17

Tested positive

Yes 42 56

No 33 44

Major stressors at the time of the flare

Yes 3 13

No 20 87

Severity of flare (n = 21)

Mild 8 38

Moderate 7 33

Severe 6 29

IQR – interquartile range (1st quartile–3rd quartile).
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significantly associated with reporting a flare during an in-
fection (p = 0.003). Among those who experienced a flare 
with their 2nd vaccine, 86% (n = 6) also experienced a flare 
with the infection compared with 20% (n = 5) of those 
who did not experience a flare with their 2nd vaccination. 
Vaccination status at the time of infection was not signifi-
cantly associated with reporting a flare (p = 0.432). Among 
participants who tested positive for COVID-19 before 
receiving a vaccine (i.e., unvaccinated COVID-19 cases), 
44% (n = 4) reported experiencing a flare associated with 
the corresponding COVID-19 infection. In comparison, 
29% (n = 8) of those who tested positive after being vac-
cinated (i.e., vaccinated COVID-19 cases) reported a flare 
associated with the infection (Table 5).

Discussion

COVID-19 vaccines were approved by the FDA in 2020 
and reported >94% effectiveness in preventing COVID-19 
for 119 days.33 Vaccines, however, can produce side effects 
at the injection site and systemically. Side effects caused 
by Moderna and Pfizer vaccines begin within the 1st day 
and present similarly following the initial and 2nd vaccina-
tion.34 The mRNA-based vaccines have been associated 
with a higher prevalence of local and systemic side effects,3 
and of the 2 mRNA-based vaccines, a lower incidence has 
been reported for the Pfizer vaccine.21 Most participants 
in this study received Moderna or Pfizer vaccines, both 
2-dose vaccines with the 2nd dose administered 3–4 weeks 
following the initial vaccination. Participants in this study 
receiving the Moderna vaccine were more likely to report 

Table 5. Factors associated with reporting a lichen planus flare after 
infection with COVID-19

Variable Yes (n = 13) No (n = 27) p-value

Gender

Male 4 (40%) 6 (60%)
0.700

Female 9 (30%) 21 (70%)

Timing of diagnosis

Before vaccine 4 (44%) 5 (56%)
0.432

After vaccine 8 (29%) 20 (71%)

Flare after the 1st vaccination (n = 34)

Yes 2 (33%) 4 (67%)
0.148

No 7 (27%) 19 (73%)

Flare after the 2nd vaccination (n = 33)

Yes 6 (86%) 1 (14%)
0.003

No 5 (20%) 20 (80%)

Age, median (IQR) 62 (54–71) 71 (62–75) 0.118

The p-values were obtained using Fisher’s exact test for categorical 
variables and the Wilcoxon rank-sum test for age. IQR – interquartile 
range (1st quartile–3rd quartile); sample size varied depending on patient 
participation in vaccination (n = 34 received 1st vaccine and n = 33 
received 2nd); data were incomplete for the timing of diagnosis (n = 3), flare 
after the 1st vaccination (n = 2), and flare after the 2nd vaccination (n = 1).

(n = 5) of those who did not indicate experiencing side 
effects. Those who experienced a flare with their 1st vac-
cine were significantly more likely to experience a flare 
with the 2nd vaccine (p < 0.001). Among those who re-
ported a  f lare with their 1st vaccine, 75% (n = 9) also 
reported a flare with their 2nd, compared with 8% (n = 4) 
of those who did not report a flare with the 1st vaccine 
dose (Table 4).

Of the 40 participants who reported testing positive for 
COVID-19, 33% indicated experiencing a flare at the time 
of  their infection (n = 13). The majority reported that 
the flare began 2 or more days later (n = 9, 69%). Most 
of  the  infections occurred after vaccination (n  =  29, 
73%). Experiencing a flare after the 2nd vaccination was 

Table 3. Factors associated with reporting a lichen planus flare after 
1st vaccine dose

Variable Yes (n = 13) No (n = 52) p-value

Gender

Male 4 (24%) 13 (76%)
0.672

Female 9 (19%) 39 (81%)

Type of vaccine

Pfizer-BioNTech 4 (11%) 31 (89%)

0.113Johnson & Johnson 0 (0%) 2 (100%)

Moderna 9 (32%) 19 (68%)

Experienced side effects

Yes 10 (37%) 17 (63%)
0.005

No 3 (8%) 35 (92%)

Age, median (IQR) 70 (53–74) 70 (62–75) 0.734

The p-values were obtained using Fisher’s exact test for categorical 
variables and the Wilcoxon rank-sum test for age. IQR – interquartile range 
(1st quartile–3rd quartile).

Table 4. Factors associated with reporting a lichen planus flare after 
2nd vaccine dose

Variable Yes (n = 13) No (n = 49) p-value

Gender

Male 4 (27%) 11 (73%)
0.716

Female 9 (19%) 38 (81%)

Type of vaccine

Pfizer-BioNTech 4 (13%) 28 (88%)
0.195

Moderna 8 (29%) 20 (71%)

Experienced side effects

Yes 8 (36%) 14 (64%)
0.048

No 5 (13%) 35 (88%)

Flare after the 1st vaccine

Yes 9 (75%) 3 (25%)
<0.001

No 4 (8%) 45 (92%)

Age, median (IQR) 71 (57–74) 71 (60–76) 0.596

The p-values were obtained using Fisher’s exact test for categorical 
variables and the Wilcoxon rank-sum test for age. IQR – interquartile 
range (1st quartile–3rd quartile); data were incomplete for the type 
of the 2nd vaccine (n = 2) and flare after the 1st vaccination (n = 1).
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side effects than those receiving other vaccines. Our find-
ings further align with published reports of less than 50% 
of patients experiencing systemic side effects following 
the 1st and 2nd vaccinations, most commonly reporting 
a sore arm, lethargy, body aches, and swelling.34 A majority 
(91%) of the participants had received at least 1 COVID-19 
vaccine at the time of this survey, and most had also received 
the 2nd vaccination. This limits the data available for char-
acterizing the relationship between OLP and COVID-19 
infection among the unvaccinated population, making 
it difficult to draw robust comparisons. The 61% response 
rate from the identified cohort of OLP patients was high 
for a self-report survey, suggesting good engagement from 
the target population. Over 50% of participants reported 
that they had at some point tested positive for COVID-19; 
however, this was a cross-sectional study and included 
a sample of a more susceptible group of participants.

A potential association between OLP and COVID-19 
infection and vaccination has emerged since the pandemic, 
and our study explored this association. Evidence suggest-
ing OLP/OLL lesions arising after COVID-19 vaccination 
is mostly based on case reports and series regarding ex-
acerbation of OLP or lichenoid lesions after COVID-19 
immunization. Several case reports described patients 
experiencing oral symptoms suggestive of OLP after re-
ceiving a COVID-19 vaccine,35,36 even with histopathologi-
cally confirmed OLP within a week of the administration 
of the COVID-19 vaccination.27 Consistent with already 
published evidence, over half of the participants in this 
study reported a flare after the 2nd vaccination and expe-
rienced symptoms for weeks.

Flares occurred almost exclusively in the oral cavity, 
with 1 respondent reporting an extraoral presentation. 
The definition of an OLP flare (oral redness, ulcers, pain, 
discomfort) is subjective and relies on patient interpreta-
tion, which may vary. Although the diagnosis of OLP was 
confirmed, the flares themselves were self-reported and 
not clinically verified by a healthcare provider at the time 
of  their occurrence. The  lack of clinical confirmation 
of flare episodes represents the study’s most significant 
weakness. Although participants provided detailed de-
scriptions of their symptoms, no real-time assessment 
or photographic documentation was available. This limits 
diagnostic certainty and reduces the ability to distinguish 
true OLP exacerbations from other oral conditions, such 
as traumatic ulcers, lichenoid reactions, or nonspecific 
mucosal inflammation. This introduces variability in how 
patients interpreted redness, ulceration, and discomfort 
and may lead to both under- and over-reporting of flare 
events. Consequently, the strength of associations ob-
served in this study should be interpreted with caution, 
as patient-reported outcomes may not fully reflect clini-
cally validated disease activity. In other studies, cutane-
ous reactions occurred on average 2–3 weeks following 
injection of the COVID-19 vaccines.12 Nonlocal cutane-
ous adverse events were reported within the first 10 days 

following COVID-19 vaccination.37 The  development 
of OLL/OLP within 6 days following COVID-19 vaccina-
tion with mRNA- and adenovirus vector-based vaccines 
established the association of OLP/OLL as a rare adverse 
drug reaction to COVID-19 vaccines, especially to mRNA 
vaccines.17 The discrepancies in the onset of adverse reac-
tions may be related to different study populations and 
vaccine types.

The observation that systemic adverse events correlate 
with OLP flares supports the hypothesized immunopatho-
genesis. The consistent association between systemic post-
vaccination adverse events and OLP flares further supports 
the hypothesis that heightened immune activation – rather 
than psychological stress – may act as a trigger in suscep-
tible individuals. This aligns with the current understanding 
of the immunopathogenesis of OLP, in which dysregulated 
T-cell activity and pro-inflammatory cytokine release play 
central roles. Vaccinations take advantage of the humoral im-
mune response by activating T and B cells to promote adap-
tive immunity. Although not fully understood, the etiology 
of OLP is theorized to be a cell-mediated process involving 
T cells as the main drivers of pathogenesis.38 The primary 
cell population within OLP lesions consists of CD4+ and 
CD8+ T cells. Once an antigen has been presented by den-
dritic cells in the innate immune system, T cells respond 
instantaneously. Observations suggest that patients who 
receive vaccines may be significantly more at risk of devel-
oping OLL/OLP lesions compared with those who were un-
vaccinated and had COVID-19 exposure. This is likely due 
to the stronger spike in viral proteins following vaccination 
and the initiation of a dysregulation that enables the patho-
genesis of OLL/OLP.17 The immune response to 2 doses 
of  the  BNT162b1 SARS-CoV-2 vaccine, compared with 
natural immunity, resulted in robust antibody production 
with significantly higher levels of antibodies compared with 
the unvaccinated group recovering from the disease. Serum-
neutralizing antibody levels against COVID-19 were con-
sistently up to 3.5 times higher in vaccinated patients than 
in the control population, even 43 days after vaccination.39

The comprehensive 11-item survey collected detailed 
information on vaccination history, infection status, sys-
temic adverse events, and characteristics of OLP flares, but 
did not capture all information potentially related to OLP 
and the immune activation process, such as other immu-
nopathological diseases or vitamin D levels. Importantly, 
the survey did not capture information on systemic im-
mune status, autoimmune comorbidities, vitamin D levels, 
or other immunopathological conditions. Vitamin D defi-
ciency has been implicated both in altered immune func-
tion and in the clinical course of OLP40 and COVID-19,41 
and may influence susceptibility to flare events. The ab-
sence of these data represents a meaningful limitation and 
highlights the need for future studies integrating labora-
tory markers and systemic health variables.

Psychological disorders and increased stress may be as-
sociated with OLP. Anxiety and depression are suggested 
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as possible triggers for exacerbation of OLP.42 Patients 
with healthy coping mechanisms, independent of gender, 
are less susceptible to OLP and the occurrence of flares.43 
As  the majority of participants reported no major life 
stressors occurring at  the time of an OLP flare in our 
survey, stress was deemed unlikely to have contributed 
significantly to the etiology of the flares. Consequently, 
direct immune activation from the vaccine or infection 
may have been the primary driver associated with OLP 
flares in this cohort.

The demographic characteristics of participants in this 
study are not consistent with the literature reporting that 
OLP occurs most frequently in females over the age of 30.20 
Males were more likely to experience a flare than females. 
Although the overall rate of OLP flares after vaccination 
or infection was not high, the identified associations high-
light a vulnerable subgroup of patients with OLP for whom 
these events are clinically significant. Almost ¾ of the pa-
tient population reported COVID-19 infection after vac-
cination and, of those with infection, 32% reported a flare. 
One-fifth of the patients reported a flare after the 1st vac-
cination. Patients susceptible to systemic side effects after 
vaccination were significantly more likely to experience 
an OLP flare, accounting for 37% of participants. Those 
who reported a flare with the 1st vaccination were more 
likely to report it also following the 2nd vaccination and 
COVID-19 infection, and the relationship was statisti-
cally significant. Despite the low incidence, it is important 
to emphasize the monitoring of oral health in patients with 
OLP after COVID-19 vaccination or infection. Clinicians 
may use this information to communicate to patients who 
are vulnerable to lengthy periods of exacerbations of OLP 
that there is a risk of exacerbation of oral lesions after 
immunization. Informing patients with a history of post-
vaccination flares about this increased risk of relapse may 
help them manage expectations when receiving new vac-
cinations and prepare accordingly. A consensus statement 
from the American College of Rheumatology (ACR) can 
be used as a reference for practitioners advising patients 
regarding COVID-19 vaccination; it suggests that despite 
limited evidence, patients with rheumatic and muscu-
loskeletal conditions may be at risk of a flare event after 
receiving COVID-19 immunization.44

Limitations of the study

This study relied on self-reported data, which carries 
several limitations. The main limitation is the reliance 
on self-report data, as the survey was conducted over a year 
after the vaccines first reached the public, which could 
skew the results due to participants’ memory. This could 
have introduced potential recall bias regarding the timing, 
duration, and even occurrence of OLP flares and systemic 
adverse events. The participants may remember a flare 
occurring after the vaccination; however, they may not 
correctly recall details of the time or duration precisely 

or may not attribute flares accurately. Although associa-
tions were found, a prospective study would provide stron-
ger evidence. The cross-sectional nature of the study lim-
its the ability to definitively establish causality, as it only 
explored the relationship between flares and COVID-19 
in those already diagnosed with OLP. The study popula-
tion was drawn from a single oral medicine clinic, which 
may limit the generalizability of the results to broader OLP 
populations with distinct demographic or clinical profiles. 
Because all participants were recruited from a single aca-
demic oral medicine clinic, the findings may not be fully 
generalizable to community settings or diverse patient 
populations with different demographic or clinical profiles. 
Selection bias resulting from the inclusion of participants 
who experienced OLP flares or significant adverse events 
may have potentially overestimated the incidence of flares 
and introduced response bias among participants affected 
by OLP flares. In addition, patients who previously expe-
rienced significant flares or systemic adverse events may 
have been more motivated to respond, introducing both 
selection and response bias. This could artificially elevate 
the observed prevalence of reported flares compared with 
the broader OLP population. Studies looking at the devel-
opment of lichenoid mucositis following COVID-19 infec-
tion or vaccination would be helpful to further characterize 
the relationship and could include patients with other oral 
conditions such as pemphigus vulgaris, mucous membrane 
pemphigoid, and lupus erythematosus.

Conclusions

The results of this study suggest that there is a low rate 
of OLP exacerbations following COVID-19 vaccination 
or infection. Oral lichen planus patients who experience 
systemic adverse events after COVID-19 vaccination are 
at a significantly increased risk of OLP flares. This suggests 
that a strong immune response, whether from vaccina-
tion or infection, may trigger OLP flares. An OLP flare 
after the 1st COVID-19 vaccination significantly increases 
the likelihood of a flare after the 2nd vaccination, as well 
as during a subsequent COVID-19 infection. Clinicians 
should inform patients with a history of post-vaccination 
flares about this increased risk of relapse.
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