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Abstract
Background: Lichen planus is a common chronically relapsing autoimmune skin condition with poorly 
understood etiology. Apart from cellular immunity, presence of various antibodies has been hypothesized. 
Various studies have found the presence of serum anti‑nuclear antibody, anti‑mitochondrial antibody, 
anti‑desmoglein 1 and 3 antibodies, anti‑keratinocyte antibody and anti‑thyroglobulin antibody in patients 
of cutaneous and oral lichen planus.
Aim: To study the prevalence of autoantibodies and the clinical spectrum of disease in an Indian patient 
subpopulation with lichen planus.
Methods: A  cross‑sectional epidemiological study comprising 100 lichen planus patients was 
conducted in the dermatology outpatient department of Seth G.S Medical College and King Edward 
Memorial Hospital, Mumbai, Maharashtra, India. Serum concentrations of circulating anti‑nuclear 
antibodies, anti‑desmoglein 1 antibody, anti‑desmoglein 3 antibody, anti‑keratinocyte antibodies, 
anti‑mitochondrial antibodies and anti‑thyroglobulin antibodies were determined by indirect 
immunofluorescence. Pairs of groups were compared using “Student’s t‑test” for normally distributed 
continuous data. The “χ2‑test” was used for the categorical variables as needed. Statistical significance 
was set at P < 0.05.
Results: It was found that 65 (65%) patients showed the presence of at least one of the six autoantibodies 
that we studied, while 35 (35%) tested negative for all six of them. Positivity of anti‑keratinocyte antibody 
in 26 (26%), anti‑nuclear antibody in 22 (22%), anti‑desmoglein 1 antibody in 19 (19%), anti‑desmoglein 
3 antibody in 16 (16%), anti‑mitochondrial antibody in 9 (9%) and anti‑thyroglobulin antibody in 6 (6%) 
patients was detected. It was observed that 55 (71.4%) patients of cutaneous lichen planus, 6 (46.1%) 
patients of mucosal lichen planus and 4 (40%) patients of cutaneous and mucosal lichen planus overlap 
showed presence of at least one autoantibody.
Conclusion: This study provides the serological parameters of a population of lichen planus from 
western India. Presence of autoantibodies in lichen planus suggests the possible role of humoral immunity 
in lichen planus. Identifying antibodies linked to lichen planus may help in identifying suitable diagnostic 
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Introduction
Lichen planus is a common, pruritic, inflammatory disease 
of skin, mucous membranes and hair follicles. The natural 
history of lichen planus is highly variable and dependent on 
the site of involvement and the clinical pattern. Recurrences 
are frequently seen. The etiology of lichen planus is 
poorly understood and autoimmunity is proposed. Recent 
evidence suggests the role of humoral immunity in the 
pathogenesis of lichen planus. This study mainly focuses 
on the immunological profile of  lichen planus patients from 
western India to understand the etiopathogenesis of lichen 
planus from an autoimmune point of view by detecting 
various autoantibodies such as anti-nuclear antibody, anti-
desmoglein 1 antibody, anti-desmoglein 3 antibody, anti 
keratinocyte antibody, anti-mitochondrial antibodies and 
anti-thyroglobulin antibody

Methods
The aims of the study were:  (1) to detect the presence of 
autoantibodies in lichen planus patients, (2) to investigate the 
association and the prevalence of auto‑antibodies in lichen 
planus and (3) to study the clinical spectrum of lichen planus 
and correlate it with the antibodies.

Inclusion criteria
All cases of newly diagnosed lichen planus of either sex and 
any age group were enrolled in the study.

Exclusion criteria
Patients who were unwilling to give informed consent for the 
study were excluded.

Study design
A cross‑sectional epidemiological study was conducted in 
the dermatology outpatient department of Seth G.S Medical 
College and King Edward Memorial Hospital, Mumbai, India 
during a period of 1 year. It was approved by the Institutional 
Ethics Committee and was conducted in accordance with the 
Declaration of Helsinki principles. Hundred patients with 
lichen planus were identified and diagnosed based on clinical 
features. The screened patients meeting the inclusion criteria 
were explained the details of the study and their written 
informed consent was taken. A  detailed history was taken 
and physical examination was performed. Lichen planus was 
diagnosed clinically and was confirmed by histopathology 
wherever necessary.

Patients enrolled in the study were then classified clinically 
into three groups: those having cutaneous lichen planus (77%), 
the second group included patients with mucosal lichen 
planus  (13%) and the third group included patients having 
both skin as well as mucosal lesions  (10%). The skin and 
mucosal lesions were further classified according to the 
morphology of the lesions.

Four milliliters of blood was drawn in a sterile syringe with all 
aseptic precautions. Antibodies including anti‑nuclear antibody, 
anti‑desmoglein 1 antibody, anti‑desmoglein 3 antibody, 
anti‑keratinocyte antibody, anti‑mitochondrial antibody and 
anti‑thyroglobulin antibody were assayed in serum samples 
by indirect immunofluorescence according to commercially 
available testing kits from Medical and Biological Labs, 
Japan for desmoglein 1 antibody and desmoglein 3 antibody, 
Bio‑Rad, USA for anti‑nuclear antibody (Hep‑2) and Immco, 
USA for anti‑keratinocyte antibody, anti‑mitochondrial 
antibody and anti‑thyroglobulin antibody.

Statistical analysis
Pairs of groups were compared using “Student’s t‑test” for 
normally distributed continuous data. The “χ2‑test” was used 
for the categorical variables as needed. Statistical significance 
was set at P < 0.05.

Results
The mean age of the patients in the study population was 
found to be 36.18 years. The distribution of patients stratified 

Table 1: Age‑sex‑wise distribution of lichen planus patients

Age group Frequency, n (%)

Men Women Total
<20 years 10 (10) 13 (13) 23 (23)
21‑40 years 19 (19) 19 (19) 38 (38)
41‑60 years 18 (18) 13 (13) 31 (31)
>60 years 3 (3) 5 (5) s 8 (8)
Total 50 (50) 50 (50) 100 (100)
Mean age: 36.18 years, SD: 16.43 years. SD: Standard deviation

Table 2: Duration of lichen planus

Duration Frequency (%)
≤6 months 45 (45)
>6 months to 1 year 27 (27)
>1 year 28 (28)
Total 100 (100)

tests and therapeutic targets. Well‑controlled studies with larger sample size are the need of the hour to 
confirm the role of humoral immunity in lichen planus.
Limitations: Studies with a larger number of patients as well as controls should be undertaken to further 
evaluate the role of autoantibodies in lichen planus.

Key words: Anti‑desmoglein 1 antibody, anti‑desmoglein 3 antibody, anti‑keratinocyte antibodies, 
anti‑mitochondrial antibodies, anti‑nuclear antibodies, anti‑thyroglobulin antibodies, autoantibodies, lichen planus
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by age at onset is shown in [Table  1]. The mean duration 
of lichen planus in our study population was < 6 months in 
45 (45%) cases, 6 months to 1 year in 27 (27%) patients and 
more than 1 year in 28 (28%) patients [Table 2]. The most 
common presenting complaints of the patients were itching 
in 82  patients; 13  patients experienced pain; 1  patient had 
hair loss and 7 patients were completely asymptomatic. The 
risk factors were stress in 54  (54%) patients and metallic 
crown caps in 20 (20%) patients. Chronic diseases including 
hypertension, diabetes, hepatitis, HIV, malignancy were 
present in 13  (13%), addictions in 13  (13%), history of 
jaundice  in 6  (6%), history of blood transfusion in 2  (2%) 
patients and family history of autoimmune disease was found 
in 8 (8%) patients. The initial site of involvement included 
lower extremity in 60  (60%) patients, upper extremity in 
20 (20%), oral cavity in 12 (12%), trunk in 5 (5%) patients 
and genitals, scalp and nails in 1 (1%) each.

The number of patients with cutaneous lichen planus was 
77, mucosal lichen planus was 13 and overlap of cutaneous 
and mucosal lichen planus was 10. Various morphological 
subtypes were seen in each type of lichen planus. Of the 
patients with cutaneous lichen planus, 58 had classical 
flat‑topped lesions and 25 had hypertrophic lesions. Annular, 
follicular, perforating and erosive lesions were found in 
1 patient each. The varied subtypes of mucosal lichen planus 
included reticular lesions in 13  patients, erosive lesions 
in 9  patients, plaque type lesions in 4  patients and mixed 
type  (reticular and erosive) in 1  patient. Total number of 
patients with nail involvement was 11. Many patterns of nail 
involvement were seen: pitting in 4  patients, longitudinal 
ridges in 4  patients, 20 nail dystrophy in 1  patient and 
isolated nail dystrophy in 2 patients. Of the study population 

of 100  patients, 65  (65%) showed the presence of at least 
one of the six autoantibodies that we studied, while 35 (35%) 
tested negative for all six of them [Table 3 and Figure 1]. The 
overall frequencies of autoantibodies were anti‑keratinocyte 
antibody (26%), anti‑nuclear antibody (22%), anti‑desmoglein 
1 antibody  (19%), anti‑desmoglein 3 antibody  (16%), 
anti‑mitochondrial  antibody  (9%) and anti‑thyroglobulin 
antibody (6%) [Figure 2].

In cutaneous lichen planus, 55/77  patients  (71.4%) had 
at least one autoantibody in their sera. In mucosal lichen 
planus, 6/13  patients  (46.1%) showed presence of at least 
one autoantibody, whereas in cutaneous and mucosal 
lichen planus, 4/10  patients  (40%) had an autoantibody in 
their sera  [Table  3]. The frequency of presence of serum 
autoantibodies was more in cutaneous lichen planus than in 
mucosal or cutaneous and mucosal lichen planus. The χ2‑value 
was 6.17 and the P  value  =  0.046  (<0.05). Frequencies of 
presence of autoantibodies seen in Indian lichen planus 
patients were anti‑keratinocyte antibody  >  anti‑nuclear 
antibody  >  desmoglein 1 antibody  >  desmoglein 3 
antibody > anti‑mitochondrial antibody > anti‑thyroglobulin 
antibody.

Discussion
The pathogenesis of lichen planus has not yet been fully 
elucidated. However, an autoimmune etiology with cellular 
immunity playing a role is postulated. The steps involved 
in the pathogenesis of lichen planus include recognition 
of the lichen planus‑specific antigen by CD4+ T cells and 
NK cells, cytotoxic T cell activation and keratinocyte 
apoptosis.1 Other mechanisms which may possibly be 
operative in the pathogenesis of lichen planus include 
activated fibrinogen cascade,2 neoangiogenesis3,4 and 
nonantigen‑mediated mechanisms, including activation 
of matrix metalloproteinases and mast cell degranulation.5 
Many studies hypothesizing the role of circulating antibodies 
have been described in lichen planus recently. In 1984, 
Olsen et al. demonstrated the presence of antibody to lichen 
planus‑specific antigen which was present only in the stratum 
granulosum and spinosum.6 Many similar studies performed 

Table 3: Analysis of autoantibody positivity in lichen planus

Type of lesions Antibodies status, n (%) Total

Positive Negative
LP skin 55 (71.4) 22 (28.6) 77
LP mucosal 6 (46.1) 7 (53.9) 13
LP skin + mucosa 4 (40) 6 (60) 10
Total 65 (65) 35 (35) 100
χ2=6.17, df=2, P=0.046, significant. LP: Lichen planus

Figure 1: Morphological type of lichen planus with antibody positivity.
LP- Lichen planus

Figure 2: Total antibody positivity in the study. ANA- anti-nuclear antibody, 
DSG 1, 3- anti-desmoglein 1 and 3 antibodies, AMA- anti-mitochondrial 
antibody, AKA- anti-keratinocyte antibody and TGA- anti-thyroglobulin 
antibody
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with direct and indirect immunofluorescence in cutaneous 
and mucosal lichen planus using autologous, analogous or 
fetal skin later gave evidence of circulating autoantibodies 
against an lichen planus‑specific antigen in granular layer.7 
Lichen planus specific antigen is specific for lichen planus 
and was found in about 80% of the patients with or without 
oral lesions.6 In an Indian study, Rao and Shenoi found lichen 
planus‑specific antigen in 88% of patients.8 In the current 
study, the presence of serum autoantibodies in cutaneous 
lichen planus was seen in 55 (71.4%) patients. In mucosal 
lichen planus, it was seen in 6  (46.1%) and in overlap 
cutaneous and mucosal in 4  (40%) patients. Chang et  al. 
had reported 60.9% frequency of autoantibodies among oral 
lichen planus patients which was comparatively higher than 
the present study.9

A study by Parodi et al. in 2007 described the prevalence of 
stratified epithelium‑specific antinuclear antibodies directed 
to an antigen of 70 kd in patients with various forms of lichen 
planus.10 Carizossa, Elorza, Carnacho found anti‑nuclear 
antibodies in high proportion  (40% using rat esophagus 
as substrate and 27.6% using monkey esophagus). These 
anti‑nuclear antibodies exhibited a speckled pattern and 
were more frequently encountered in erosive lichen planus 
patients.11 A study by Lodi et  al. described presence of 
anti‑nuclear antibodies in 43% patients of oral lichen planus, 
especially Hepatitis C virus‑infected patients.12 Carrozzo 
et  al. discovered the presence of serum autoantibodies 
including anti‑nuclear antibody, smooth muscle antibody, 
anti‑mitochondrial antibody, gastric parietal cell antibody, 
anti‑thyroid antibody in 41% of Hepatitis C virus antibody 
positive patients.13 Chang et al. reported 28.1% anti‑nuclear 
antibody positivity among oral lichen planus patients.9 In the 
present study, the presence of anti‑nuclear antibodies was 
found in 22% patients and was in concordance with previous 
reports in the literature.

Anti‑basal cell antibodies directed to the cytoplasm or 
membrane of epitheliocytes were detected using rat esophagus 
as substrate by Lin et al., and they found that it was positive in 
54% of oral lichen planus patients.14 Anti‑basal cell antibody 
positivity in oral lichen planus persisted and lasted for few 
months or years and a decrease in titers after treatment 
with topical triamcinolone was observed. Sun et  al. had 
reported 50% positivity for anti‑basal cell antibodies among 
erosive oral lichen planus patients and the disappearance of 
anti‑nuclear antibody in erosive oral lichen planus patients 
after levamisole treatment.15 Even though anti‑keratinocyte 
antibodies have pathogenetic significance in lichen planus, 
they were positive in only about a quarter of the patients in 
our study. Hence, they do not seem be a sensitive‑enough 
marker to have any diagnostic utility in this cohort.

Recently, Lukac et  al. had demonstrated significantly 
higher concentrations of circulating autoantibodies to both 
desmoglein‑1 and desmoglein‑3 among erosive oral lichen 

planus patients and in patients with reticular oral lichen 
planus.16 Kinjyo et al. described a case of oral lichen planus 
with antibodies to desmoglein 1 and 3.17 Two more cases of 
erosive oral lichen planus with anti‑desmoglein antibody 
positivity have been reported in literature.18 In the present 
study, anti‑desmoglein 1 antibody was positive in 19% 
patients and anti‑desmoglein 3 antibody was positive in 16% 
patients. In contrast to the findings reported by Lukac et al., in 
the present study, nonerosive forms of lichen planus showed 
significantly higher titers of circulating autoantibodies to 
both desmoglein‑1 and desmoglein‑3 antibodies. Currently, 
it is difficult to infer whether the anti‑desmoglein antibodies 
in lichen planus are of primary pathogenic significance or 
are a result of epitope spreading which is known to occur 
in autoimmune diseases. During the process of specific or 
nonspecific keratinocyte damage, antigenic material including 
desmogleins may be released producing autoantibodies.

Chang et al. had reported the frequency of anti‑mitochondrial 
antibody as 1.6%; anti‑thyroglobulin antibody positivity as 
21.3% among oral lichen planus patients. The presence of 
anti‑nuclear antibody, anti‑gastric parietal cell antibody, 
anti‑thyroglobulin antibody and anti‑thyroid microsomal 
antibody were also reported in oral lichen planus.16 Thus, 
the present study provides information of clinical details, 
demographic profile and serological parameters of a 
population of lichen planus from Mumbai, India.

Clinically persistent erosive lichen planus and pemphigus 
vulgaris are close differential diagnoses. The value 
of desmoglein antibody positivity in differentiating 
between these two common conditions needs to be further 
studied. Biopsy for histopathological examination and 
direct immunofluorescence are the other differentiating 
investigations that were not included in this study.

The study had several limitations. Follow‑up investigations 
to evaluate the persistence of these autoantibodies were 
not done owing to cross‑sectional design. Presence of 
any concomitant  autoimmune disease esp. Hashimoto’s 
thyroiditis, autoimmune hepatic disease, myasthenia 
gravis was not investigated. Inclusion of larger number of 
patients and controls would have further strengthened the 
observations of the current study and demonstrated the role 
of autoantibodies in the causation and pathogenesis of lichen 
planus.

Conclusion
Pathophysiology of lichen planus is still uncertain. Our study 
provides the serological parameters of a population of lichen 
planus from western India. Identifying antibodies linked to 
lichen planus may help in identifying suitable diagnostic tests 
and therapeutic targets. Well‑controlled studies with larger 
sample size are the need of the hour to confirm the role of 
humoral immunity in lichen planus.
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