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Estimation of Serum Cortisol Levels in Oral Lichen Planus Patients

and its Relation to Stress
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ABSTRACT

Introduction: Oral lichen planus is a chronic mucocutane-
ous disease which manifest in the oral mucosa. Its patho-
genesis is multifactorial and as stress being one of the psy-
chological factor in its etiology, the present study correlating
anxiety and depression with the serum cortisol levels in oral
lichen planus patients, will further elucidate the pathogenesis
of the disease.

Material and method: A case control study was conducted
on 26 oral lichen planus cases and 26 healthy controls. Se-
rum cortisol levels of all 52 subjects were estimated using
electrochemoluminiscence. Hospital anxiety and depression
scale questionnaire was administered for psychometric anal-
ysis.

Results: The mean serum cortisol value was 9.265 + 2.349
pg/dl in the test group. The mean anxiety score and the mean
depression score in test group was calculated to be 9.538 +
2.404 and 10.385 + 2.061 respectively.

Conclusion: The mean serum cortisol level of the oral lichen
planus group showed a highly significant difference (P =
0.001) from the controls. When mean anxiety score was ana-
lyzed, a highly significant difference (P = 0.001) was noted
between the two groups. A statistically significant difference
was noted when mean depression score was analyzed be-
tween the oral lichen planus and control group (P = 0.013).
These findings suggest that psychological factors play a role
in the pathogenesis of oral lichen planus and cortisol estima-
tion could be a valuable indicator in stressful conditions like
in oral lichen planus.
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INTRODUCTION

Lichen planus is a relatively common chronic inflam-
matory disorder of the stratified squamous epithelia!
that typically affects the skin and /or oral cavity and
also other non-oral mucosal surfaces.? It is estimated to
affect 1-2% of the general population and women are
more commonly affected than men in a ratio of 1.4:1.3
Oral lichen planus (OLP) is a disease of the adulthood
and are mostly seen in the fifth and sixth decades of
life.

Oral cavity is one of the target areas to psychological
state of the human life. It can reflect the general health
of the individual. Stress is one of the commonest psy-
chological factors, which causes alteration of the body
tissues in general and oral cavity in specific. OLP is of-
ten referred to as “stress-related” or “stress-associated”
disorder of the oral mucosa.

Although various factors are suggested to be involved
in the pathogenesis of this disease, its exact etiology
is still not clear. It appears to be complex interactions
with genetic, environmental and life style factors.
Stress is considered to be one of the important etiolog-
ical factors in OLP. Patients with OLP often relate the
onset and aggravation of oral symptoms to increased
levels of stress.** cortisol production is often regulated
with the stress levels in humans. Chemically cortisol is
a 21 —carbon glucocorticoid secreted by adrenal cortex.
This hormone regulates carbohydrates, protein, lipid
and fluid metabolism and maintains vascular reactivity.
Cortisol affects sensitivity of nervous system, regulates
blood cell numbers and all these together affects the
human stress response. Adrenocorticotrophic hormone
is produced in the anterior pituitary gland and it regu-
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lates the production of cortisol. Stress and the diurnal
rhythm are modulating factors that can up regulate the
production of cortisol.®

It has been supported that there is an increased level
of stress in patients with OLP and stressful life events
aggravate the condition, hence stress is considered as
an etiological factor for OLP. Most of the studies have
used the different type of psychological stress scale
to evaluate the stress level in OLP. But there is little
documentation about the cortisol level to determine the
stress level in patients with OLP, as cortisol level is in-
creased in stress.

As stress being one of the possible factor related to the
development of OLP, this study correlating anxiety
and depression with the serum cortisol levels in such
patients, will further elucidate the pathogenesis of the
disease.

MATERIALS AND METHODS

Ethical clearance

The study protocol was reviewed and ethical clearance
was provided by the Institutional Review Board of Ye-
nepoya University.

The study group consisted of 26 clinically and histo-
pathologically confirmed oral lichen planus patients
and 26 age and sex matched healthy controls visiting
the department of Oral Medicine and Radiology. Pa-
tients suffering from any systemic disease(s) such as
cardiovascular disease, renal dysfunction, and liver
disorders, oral mucosal or muco-cutaneous lesions, li-
chenoid reactions were excluded in the study.

The purpose of the study and the procedures to be car-
ried out were clearly explained to the chosen group of
people and only those who agreed to give a written con-
sent were included in the study. After recording a de-
tailed case history, oral examination of the patients was
carried out using diagnostic instruments (mouth mirror
& probe) in order to clinically diagnose OLP. The clin-
ical diagnosis was confirmed histopathologically after
performing an incisional biopsy under local anesthesia.
The tissue thus obtained was fixed in formalin solution,
tissue processing and staining was performed and the
sections were evaluated histopathologically.

The selected subjects were recalled during the morning
hours (9-11AM) for the study due to the diurnal varia-
tion of cortisol. After obtaining a written consent, Hos-
pital Anxiety and Depression Scale (HADS) question-
naire was given to each subject included in the study.
Later, blood samples were collected for analysis.

ANXIETY AND DEPRESSION SCORES

Each of the subjects was administered a HADS ques-
tionnaire. The questions were translated into the region-
al language for patients unable to read English. Scores
were added separately for anxiety and depression and
they were assigned as normal (0-7), borderline abnor-
mal (8-10) and abnormal (11-21). The scores were ana-
lyzed in order to analyze the anxiety and depression
levels of both the OLP patients and healthy controls.

BLOOD SAMPLE COLLECTION

Sml of venous blood sample was collected from each
subject (study group and control group) with disposable
syringe under aseptic conditions through venipuncture
of the median cubital vein. Serum was separated by
centrifugation at 3000 rpm for 15 minutes. The sample
thus collected was stored below zero degrees until ana-
lyzed for cortisol or sent immediately within 1 hour for
serum cortisol estimation.

SERUM CORTISOL ESTIMATION

Serum cortisol levels were estimated using fully auto-
mated electrochemoluminiscence (ECL) method as per
the manufacturer’s instructions.

Statistical Methodology

The obtained data was coded and entered into Mi-
crosoft excel sheet. The data was then fed in to SPSS
(Statistical Package for Social Studies) software-16 for
analysis.

RESULTS

In the test group, the age of the subjects ranged from 24
to 56 years with a mean of 36.6923 + 9.97103 years. In
the control group, the age of the subjects ranged from
25 to 52 years with a mean of 34.4615 + 7.33882 years.
When comparison of age was done between the test
group and the control group using t test, the difference
in age was not found to be significant (P=0.363).
Among the 26 patients with OLP, 10 (38.5%) were fe-
males and 16 (61.5%) were males. In the control group,
14 (53.8%) were females and 12 (46.2%) were males.
Statistical analysis by Chi-Square test showed no sig-
nificant difference among the gender in the test group
and control group with the P value of 0.266.

The mean serum cortisol value in test group was 9.265
+ 2.349 pg/dl and was higher than the mean serum cor-
tisol value of control group 6.879 + 2.402 p/dl, highly
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significant difference (P =0.001) was noted. [Graph 1]
The mean anxiety score in test group was found to be
9.538 £+ 2.404 and was higher than the mean anxie-
ty score in control group 7.731 £ 1.151. [Graph 2,4].
When the results were statistically analysed with t test,
a highly significant difference (P = 0.001) was noted.
In the test group, anxiety scores of 5 (19.2%) subjects
were normal, 14 (53.8%) were borderline, 7 (26.9%)
were abnormal. In the control group, 12 (46.2%) were
normal, 14 (53.8%) were borderline, 0 (0%) were ab-
normal. Statistical analysis by Fishers exact test showed
highly significant difference among the test group and
control group with the P value of 0.006.

The mean depression score in test group was found to
be 10.385 + 2.061 which was higher than the mean de-
pression score in control group 9.115 £+ 1.451. [Graph
3,4] A statistically significant difference was noted
when the results were subjected to t-test (P =0.013). In
the test group, depression score of 1 (3.8%) subject was
normal, 14 (53.8%) were borderline, 11 (42.3%) were
abnormal. In the control group, depression score of 3
(11.5%) subjects were normal, 21 (80.8%) were bor-
derline, 2 (7.7%) were abnormal. Statistical analysis by
Chi-Square test showed significant difference among
the test group and control group with the P value of
0.013.

Different parameters in the study (serum cortisol, anx-
iety & depression) were compared using Karl pearson
correlation coefficient. In test group, a statistically sig-
nificant difference was found between serum cortisol —
depression score and depression score — anxiety score.
In the control group, highly significant difference was
found between anxiety score — depression score.

DISCUSSION

The present study was undertaken to determine any
possible association between stress and OLP. In order
to assess the stress levels in OLP patients, serum corti-
sol levels were estimated along with HADS question-
naire. Numerous studies have been done on the preva-
lence rates of lichen planus in various populations. The
age distribution in our study was within the range of
24 to 56 years (mean of 36.69) which is similar to that
reported by Singh OP & Kanwar AJ’ in their study of
441 patients with lichen planus in which majority of
the patients belonged to the third decade of life. Our
results were also consistent with that obtained by Bhat-
tacharya M et al® who reported the age range to be 20-
49 years. However studies conducted by Brown RS et
al’ and Gorouhi F et al'® showed the development of the

| |
l

Control group ‘
Serum Cortisol ‘

Graph-1: Mean Serum Cortisol Levels of study subjects

Test group

14,
124
10

Mean
N 0

[T NS N

Control group ‘
Anxiety Score

Graph-2: Mean Anxiety Scores

Test group

14,
12
10 } 1

Mean

S N A~ N ®

Test group Control group ‘
Depression Score

Graph-3: Mean Depression Scores

mDepression m Anxiety

> 1038 954 9.12
l—l// .7‘73

Test group Control group

Graph-4: Combined HADS Scores

lesion in the sixth decade of life.

Analyzing the gender distribution in the present study,
it was noted that out of 26 lichen planus subjects ma-
jority were males (61.5%) which is similar to the one
observed by Singh OP & Kanwar AJ” where the ratio
was 3:2 in favor of males. Silverman S Jr et al'' and
Brown RS et al’ in their study observed an increased
female predilection which is not in par with our study.
Bhattacharya M et al® reported an equal predilection for
both males and females.

When anxiety and depression scores were statisti-
cally analysed, a significant difference was obtained
between the study group and control group. The test
group showed significantly higher anxiety scores
(9.538 £2.404) and depression scores (10.385 £2.061)
when compared to anxiety scores (7.731 + 1.151) and
depression scores (9.115 £+ 1.451) of the controls. Stud-
ies conducted by Hampf et al'2, Rojo MJ et al'?, Vallejo
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MIJ et al'* and Sandhu et al'® have concluded that sig-
nificantly higher stress, anxiety and depression levels
were observed in the OLP subjects when compared to
the controls. In contrast to this, studies conducted by
Allen et al'® and Mc Cartan BE!” found no statistically
significant difference.

Stress alters the sympathetic and parasympathetic reg-
ulation of the autonomic nervous system, with altera-
tions in hypothalamic control of the endocrine response
which is controlled by the pituitary gland. Autonomic
activation and hormone elevation plays a pivotal role
in regulating immune surveillance mechanism and cy-
tokine production that control inflammatory process.
We can elucidate that in lichen planus disease; there is a
high activity of T cells, Langerhans cells, lymphocytes,
and cyto-toxicities against epithelial cells. Therefore,
any dysfunction in the HPA axis and increase blood &
salivary cortisol cause diseases affecting the immune
system like lichen planus.

Researchers have investigated numerous studies to de-
termine the association between cortisol and stress and
stress has been proposed as one of the causative and ag-
gravating factors for the development of OLP lesions.
In our study, serum samples were collected from OLP
patients and healthy controls to estimate cortisol.

The mean serum cortisol analysis between test group
and control group revealed a highly significant differ-
ence. Similar results were found by Prolo P et al'® and
Ivanoski K et al'®. Prolo P et al found a significant alter-
ation in the CD4/CDS ratios. They suggest that altered
CD4/CDS ratios could be an effect of alterations in the
serum cortisol levels. In our study, CD4/CDS ratios
were not considered but this could be the factor link-
ing the altered serum cortisol levels with oral lichen
planus.

Ivanoski K et al found higher levels of cortisol in pa-
tients with erosive OLP, but there was no difference in
the values for the patients with reticular OLP compared
to controls. In our study, the patients with OLP were
not distributed into distinct groups according to clinical
form of the lesions. This difference may have contrib-
uted to the contrasting results, suggesting that the psy-
chological profile of the patient can play a more impor-
tant role in the erosive-atrophic forms of the disease.
Very highly significant difference was shown in the
mean serum cortisol level of OLP patients in the study
conducted by Shetty S et al** which also coincided well
with the present study.

Our results were contradictory with that of Seoane J et
al?' where they found no significant difference in the
plasma cortisol levels between OLP patients & con-

trols.

They concluded that cortisol did not have any influence
on the neuro-endocrine system.

Several psychometric inventories have been admin-
istered to assess the psychological profile and also to
determine the psychogenic casuality of OLP. Hospital
anxiety and depression (HAD) scale which was used
in the present study was developed by Snaith and Zig-
mond. This screening tool which comprises of quick
and simple questionnaire consisted of 14 questions of
which 7 reflected anxiety and 7 depression.?
Choudary S*, Shetty S et al*’, Sandhu SV et al'® also
used HAD scale in their study to assess the anxiety and
depression in OLP patients.

Ivanoski K et al' Studied the personality profiles of
OLP patients using psychological Minnesota Mul-
tiphase Personality Inventory (MMPI) -202 test and
they came to a conclusion that stress contribute to the
initiation and the clinical expression of OLP.

Shah B et al** measured the psychosocial factors by
the Depression Anxiety and Stress Scale (DASS). Sig-
nificantly higher depression (83.4 + 15.4%), anxiety
(80.5 + 11.3%), and stress (94.2 + 6.2%) scores were
observed in OLP patients and their results showed a
positive correlation between psychological factors and
salivary cortisol levels in OLP patients.

Hence in the present study there is a clear evidence of
the psychological factors in the etiopathogenesis of
this disease. The elevation in the serum cortisol lev-
els and increased anxiety, depression scores among the
study groups when compared to the control group is a
clear indication of the stress factor in the etiology. As
we have excluded systemic diseases like diabetes, hy-
pertension, renal dysfunction, liver disorders and other
oral mucosal diseases which may contribute to the ini-
tiation or progression of OLP, the increase in the serum
cortisol levels are related to the stress which might be
the possible causative agent resulting in the develop-
ment of lesions in OLP.

CONCLUSION

After obtaining the data, the results were subjected to
statistical analysis and the following conclusions were
drawn from our study.

1. Serum cortisol levels were increased in patients
with oral lichen planus with highly statistically sig-
nificant difference when compared with controls.

2. The anxiety scores of OLP patients were high with
a highly statistically significant difference when
compared with that of the controls.
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3. The depression scores of OLP patients were also
high with a statistically significant difference when
compared with the controls.

We would like to conclude that psychological factors

play a role in the pathogenesis of OLP. Serum cortisol

estimation could be a useful indicator in stressful con-
ditions like in OLP disease.

Our results suggest that if a person is having high anx-

iety and depression scores and elevated levels of serum

cortisol, he/she is at higher risk of developing oral li-

chen planus. Serum cortisol could be a useful indicator

for screening the anxiety and stress from the multifac-
eted pathogenesis of OLP. A proper understanding of
the pathogenesis of the disease becomes important for
providing the right treatment. Stress management and
counseling should be a part of management protocol
of OLP which will help in reducing the cortisol levels.
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