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Abstract
Objective: Oral Lichen Planus (OLP) is known to be persistent and resistant to treatment. Corticosteroids are the preferred mode

of intervention in OLP, long courses of which have been shown to cause adverse effects. The goal of this study was to compare
the safety and efficacy of Lycopene and of Levamisole in the management of Oral Lichen Planus.
Methods: 50 symptomatic OLP patients satisfying the inclusion criteria were randomly divided into two groups (A and B).
Group A patients were administered lycopene 8mg / day in two divided doses for 8 weeks. Group B patients were administered
levamisole 50mg in cyclic dosage i.e. thrice daily for 3 consecutive days followed by no drug for next four days; for 8 weeks.
The patients were scored at baseline, 2 weeks, 4 weeks and 8 weeks using Visual Analog Scale (VAS) for symptoms and TelAviv San Francisco (TASF) scale for overall response to treatment. Statistical analysis was performed using repeated measures of
ANOVA, Z test and chi square test.
Results: Substantial reduction in pain and burning sensation was observed in both the groups at the end of treatment. A more
potent therapeutic effect was observed in lycopene group. Specifically, 18 out of 25 (72%) patients in this group showed 50% or
more improvement while 12 out of 25 (48%) patients showed 70-100% improvement. In levamisole group, 11 out of 25 (44 %)
and 1 out of 25 patients showed 50% or more, and 70-100% improvement. No adverse effects were reported in either group.
Conclusion: When used as monotherapeutic agents, both lycopene and levamisole were found to be safe and effective alternatives
for treatment of Oral Lichen Planus. Lycopene demonstrated a faster and more potent therapeutic effect compared to levamisole.
The results of this research motivate further studies with larger sample size to evaluate these drugs in the treatment of OLP.
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Introduction
Oral Lichen Planus (OLP) is a chronic
inflammatory mucocutaneous disease of the oral
mucosa.[1] OLP is seen worldwide affecting approximately 1-2% of the population. It is mostly seen in the fifth
to sixth decade of life and is twice more common in
women than in men.[2] Erosive and atrophic forms of
OLP are usually symptomatic.[1] OLP tends to be
persistent and resistant to treatment.
The etiology of OLP has been extensively studied
but has still not been understood completely. The
disease appears to be a result of cell‑mediated immune
response involving abnormal functioning of Tlymphocytes.[3] Reports have also implicated increased

oxidative stress and decreased antioxidant enzyme
expression in the pathogenesis.[4] Various treatment
regimens have been attempted to improve symptoms[6,810]
but management remains challenging.
Topical steroids, both topical and systemic, are
commonly used as first line drugs in the treatment of
OLP.[5] However, adverse effects such as insomnia,
mood swings, fatigue, fluid retention etc. are common
even with short courses of systemic steroids[6] Further,
adverse effects such as bad taste and smell, nausea, dry
mouth, sore throat, and candidiasis.[7] have also been
reported with topical steroid use. Therapeutic
interventions with lesser side effects are desirable, for
which a variety of drugs have been investigated.[8-10]
Additionally, potent alternative treatment strategies are
also required for cases of OLP in patients for whom the
use of steroids is not recommended.
Lycopene and Levamisole are two non-steroidal
drugs which may hold promise for treating OLP.
Lycopene is a structural acyclic isomer of b-carotene, a
natural pigment synthesized by plants and microorganisms.[11] Acting as a potent antioxidant, lycopene may
inactivate free radicals and attenuate free radical-
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initiated oxidative reactions such as lipid peroxidation
and DNA oxidative damage, thereby preventing tissue
damage.[12] While these features have been demonstrated to benefit general health, few studies have
investigated effect of lycopene in oral diseases.[9,13]
Levamisole is a synthetic phenylimidothiazole
salt[14] classified as an immunomodulator. It enhances
immune responsiveness by T-cell activation.[15]
Levimisole may have promising therapeutic effects in
OLP because the formation of subepithelial immune
deposits is a characteristic histological feature of
OLP.[16] The goal of this work was to compare the
safety and efficacy of Lycopene and of Levamisole in
the management of Oral Lichen Planus. This study was
motivated by the need for a monotherapeutic agent as
an alternative to steroids for the treatment of OLP.
Materials and Methods
This study group included 50 systemically healthy
individuals who were diagnosed with OLP based on the
clinical and histopathological criteria described by
Gonzalez et. al.[17] Ethical clearance was obtained from
the Ethical Committee of V. S. Dental College and
Hospital, Bengaluru and informed consent was obtained
from the participants of the study. The inclusion criteria
for the study were as:
1. Histologically proven symptomatic OLP.
2. Age between 20 to 75 years
3. Ability to complete the present clinical trial.
Patients with proven or suspected hypersensitivity
to lycopene and levamisole, those who had received
therapy for OLP or other condition s within last 6
months preceding this study and pregnant and lactating
females were excluded.
Patients were randomly allocated into two groups
of 25 each – A (lycopene group) and B (levamisole
group). Group A patients were administered lycopene
8mg / day in two divided doses for 8 consecutive
weeks. Group B patients were administered levamisole
50mg in cyclic dosage i.e. thrice daily for 3 consecutive
days followed by no drug for next 4 days; for 8
consecutive weeks. Patients were assessed at baseline,
2 weeks, 4 weeks and 8 weeks to evaluate response to
medication. Symptoms such as pain and/or burning
sensation were assessed using a Visual Analog Scale
(VAS) of score 0 to 100 (score 0 being absolutely no
burning sensation and score 100 being the most severe
burning sensation felt). Clinical examination was
performed at every review and overall response to
treatment was recorded using the Tel Aviv- San
Francisco Scale (TASF) as follows: Score 4 = 90–100%
remission of sign and symptoms; Score 3 = 70–80%
benefit, treatment not required; Score 2 = 50% benefit;

Score 1= 30–50% improvement, treatment still needed;
Score 0 = little improvement or no change; Score ‑1 =
deterioration or regression.[18] Baseline CBC was
performed for all the patients selected and was repeated
after every month of treatment. Adverse effects, if any,
were recorded. Statistical analysis was performed using
repeated measures of ANOVA and Z test followed by
chi square test for assessing safety and efficacy of the
drugs, respectively.
Results
The participants in this study had an average age of
45.3 years. 16 participants were males and 34 were
females. M:F ratio showed a slightly female
predilection (0.47:1). 22 patients presented with
reticular form of OLP, 20 with erosive, 6 with plaquelike and 1 each with papular and bullous forms. (see
Table 1 for group wise distribution). Pre‑treatment
patient data was statistically analyzed and the
difference between both groups were not statistically
significant (p>0.05)
Figure 1 shows that a significant reduction in the
mean scores for evaluating pain and burning sensation
was observed in both the groups after treatment, with a
more potent affect in group A (lycopene). Specifically
in Group A, mean score at the end of 8 weeks had
decreased from 53.6 ± 14.9 at baseline to 18.8 ± 15.6; a
64.9% decrease in pain and burning sensation. In
Group B (levamisole), at the end of 8 weeks of
treatment the score showed a mean value of 39.6 ± 17.1
which represents 37.7% decrease from baseline score
of 63.6 ± 18 [Table 2].
As per Tel Aviv San Francisco Scale, at the end of
treatment 18 out of 25 (72%) patients in group A
showed 50% or more improvement, with 12 out of 25
(48%) patients showing 70 - 100% relief in signs and
symptoms and did not require further treatment. In
group B, 11 out of 25 (44%) patients showed 50% or
more improvement, only 1 out of 25 patients showed
70–100% relief in signs and symptoms and did not
require further treatment. This difference was
statistically significant (p< 0.005)
Higher mean TASF score was recorded at the end
of 8 weeks of treatment in both groups [Figure 3]
[Table 2]. However, the difference in mean was more
statistically significant at the end of 2 weeks than at the
end of treatment.[Table 3 & 4]. That is, patients in
lycopene group showed significant response from the
very beginning of therapy [Figure 2]. In comparison,
Patients in levamisole group did not respond to initial
therapy but the overall response to levamisole was
statistically significant
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Table 1: Distribution of Clinical Forms of OLP
Type of lesion
Group A
Group B
1 – reticular
12
10
2 – erosive
09
11
3 – plaque like
02
04
4 – papular
01
0
5 – Bullous

01

Total
22
20
06
01
01

0

Table 2: Mean descriptive statistics for Group A and Group B and the difference in their means.
VAS

TASF

GROUP A
Lycopene

GROUP B
Levamisole

Difference
between Group
A and Group B

Group A
Lycopene

Group B
Levamisole

Difference
between Group
A and Group B

Baseline

53.6 ± 14.9

63.6 ± 18

0.005

-

-

2 weeks

40.6 ± 13.7

60 ± 16.8

0.000

0.28 ± 0.45

0.88 ± 0.66

0.001

4 weeks

28.8 ± 16.7

51.6 ± 15.4

0.000

0.88 ± 0.6

1.6 ± 0.64

0.000

8 weeks

18.8 ± 15.6

39.6 ± 17.1

0.000

1.44 ± 0.65

2.24 ± 1.05

0.004

Table 3: Intragroup effects of lycopene
Pairwise Comparisons^
Measure: effect
95% Confidence Interval for
Difference#

a
Mean
(I) time (J) time Difference (I-J) Std. Error
1
2
13.000*
2.041

2

3

4

Sig.a
.000

Lower Bound
7.131

Upper Bound
18.869

3

24.800*

3.422

.000

14.963

34.637

4

34.800*

3.725

.000

24.091

45.509

1

-13.000

*

2.041

.000

-18.869

-7.131

3

11.800*

2.413

.000

4.862

18.738

4

21.800

*

2.782

.000

13.801

29.799

1

-24.800*

3.422

.000

-34.637

-14.963

2

-11.800

*

2.413

.000

-18.738

-4.862

4

10.000*

1.708

.000

5.090

14.910

1

-34.800*

3.725

.000

-45.509

-24.091

2

-21.800

*

2.782

.000

-29.799

-13.801

3

-10.000*

1.708

.000

-14.910

-5.090

Based on estimated marginal means*.
The mean difference is significant at the .05 level.
#. Adjustment for multiple comparisons: Bonferroni.
^. group = A(lycopene)
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Table 4: Intragroup effects of levamisole
Pairwise Comparisons^
Measure: effect
95% Confidence Interval for
a
Difference#
Mean Difference
(I) time (J) time
(I-J)
Std. Error
Sig. a
Lower Bound
Upper Bound
1
2
3.600
1.514
.155
-.754
7.954
*
3
12.000
1.915
6.495
17.505
.000
*
4
24.000
2.082
18.015
29.985
.000
2
1
-3.600
1.514
.155
-7.954
.754
*
3
8.400
1.973
2.727
14.073
.002
*
4
20.400
1.778
15.289
25.511
.000
*
3
1
-12.000
1.915
-17.505
-6.495
.000
2
-8.400*
1.973
-14.073
-2.727
.002
*
4
12.000
2.582
4.577
19.423
.001
*
4
1
-24.000
2.082
-29.985
-18.015
.000
*
2
-20.400
1.778
-25.511
-15.289
.000
3
-12.000*
2.582
-19.423
-4.577
.001
Based on estimated marginal means
#. Adjustment for multiple comparisons: Bonferroni.
*. The mean difference is significant at the .05 level.
^. group = B (levamisole)

Comparison of VAS Score during treatment for Group A and Group
70
60

Mean of VAS score

50
40
Group A
Group B

30
20
10
0
Baseline (BL)

2 Weeks

4 Weeks

8 Weeks

Fig. 1: A comparison of VAS scores of groups A and B at every review. The mean scores
decreased for each group over time.
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Distribution of TASF Score at 2 weeks

20
18
16
14
12
10
8
6
4
2
0

Group A
Group B

TASF
Score -1

TASF
Score 0

TASF
Score 1

TASF
Score 2

TASF
Score 3

TASF
Score 4

Fig 2: The overall treatment response observed after 2 week of therapy. A greater number of group A
participants scored higher on the TASF scale.
Distribution of TASF score at 8 weeks
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Fig. 3: The overall treatment response at the end of 8 weeks of therapy. Both group A and group B patients
scored higher on the scale than at the beginning of treatment.

2.5

Comparison of TASF Scores between Group A and Group B

TASF Score

2
1.5

Group A
Group B

1
0.5
0
Baseline

2 Weeks

4 Weeks

8 Weeks

Fig. 4: The comparison of overall treatment response between both groups; a greater number of
group A patients scored higher on the scale.
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Discussion
Oral Lichen Planus(OLP) is a chronic condition
which substantially degrades the quality of life of the
patient. Several cases prove refractory to treatment.
Several treatments have been reported in literature with
varying degrees of success.[8-10,17]
The goal of this work was to compare the safety
and efficacy of Lycopene and of Levamisole in the
management of Oral Lichen Planus. Lycopene exerts
its antioxidant activity by physical and chemical
quenching of free radicals.[11,12] It has shown to be
effective in the management of oral leukoplakia and
oral submucous fibrosis and to play a role in the
chemoprevention of oral cancer.[13,14] However, its role
in the management or prevention of OLP has been
investigated by few studies.[9] Lycopene may be
effective in OLP because significantly decreased levels
of antioxidants have been reported in patients with
atrophic and erosive OLP.[4] Further, by virtue of its
antioxidant and anticancer properties, it may be useful
in the prevention of malignant transformation.
Levamisole is a levisomer of tetramisole 2,3,5,6tetrahydro- 6-phenylimidazole [2,1-6] thiazolemonohydrochloride),. It is a synthetic phenylimidothiazole
salt and has been used as a broad spectrum antihelminthic drug since 1966.[15] In 1978, Renoux et al.[16]
reported that levamisole increased cellular immunity. In
1990, the FDA approved levamisole for many
autoimmune and inflammatory diseases and it is now
classified as an immunomodulator drug. It enhances
immune responsiveness by T-cell activation.
Levamisole may have a protective or curative effect on
diseases characterized by formation of immune
complexes. It has been confirmed that formation of
subepithelial immune deposits is a histological feature
of OLP.[17]
The dose regimen of 8 mg/day of lycopene
employed in the present study was derived from a
previous study that used lycopene in oral leukoplakia
with effective results.[14] The duration of 8 weeks was
chosen because OLP is a chronic condition. This
duration is consistent with previously reported studies
performed to treat OLP that employs other drugs.
Levamisole is typically recommended for intermittent
use because some studies report agranulocytosis as a
side effect of continuous administration. In our study,
intermittent cyclic dosage of levamisole(150mg thrice
weekly in divided doses) was chosen due to safety
considerations. No patients in levamisole group
reported any adverse effects.
In this study, the most common forms of OLP
were found to be reticular and erosive, which are most
commonly described as having the most severe
symptoms and refractory.[1] Lycopene group reported
lowering in burning sensation at 2 weeks which
indicates that lycopene probably has an earlier
therapeutic onset than levamisole. Although there was
significant reduction in the mean scores for evaluating

pain and burning sensation in both the groups after 8
weeks of treatment, this reduction was more in
lycopene group (64.3%) as compared to the levamisole
group (37.7%). The more potent therapeutic effect
observed in the former is significant enough to be
attributed to the drug.
The overall treatment response [Figure 4] assessed
by Tel Aviv San Francisco Scale showed significant
percentage of patients in lycopene group demostrated
50% or more improvement, notably 48% patients
showing 70 - 100% relief in signs and symptoms and
did not require further treatment. In the levamisole
group, 44% patients showed 50% or more
improvement. However, only 1 patient showed 70–
100% relief in signs and symptoms and did not require
further treatment. The difference in the mean
percentage improvement was statistically highly
significant.
The results of this study, therefore, indicated that
lycopene was more effective in controlling the signs
and symptoms of OLP. Although the percentage of
patients benefitted is clearly higher in the lycopene
group, the difference in mean was more statistically
significant at the end of 2 weeks than at the end of 8
weeks of treatment. In other words, the treatment effect
of levamisole might be less potent and slower than that
of lycopene, but in the long term, levamisole
monotherapy was also shown to be effective for the
treatment of OLP. In our knowledge, a comparative
assessment of efficacy of Lycopene and Levamisole has
never been reported in literature.
The adverse effects associated with corticosteroids
used in the treatment of OLP represent a major clinical
problem.[5-7] Several other clinical trials with other
drugs like retinoids etc. in OLP patients have reported
adverse effects[8,10]. Levamisole was associated with
agarulocytosis in some studies. [19,20] However, this rare
side effect was observed only in patients with HLAB27 positivity and in conditions requiring extremely
long term therapy like Rheumetoid arthiritis. Tai et al[21]
reported a case of itching as side effect in a study of
levamisole in OLP, but in our study none of the
patients in levamisole group reported any side effects.
Lycopene is a safe drug with no reported adverse
effects.[22] Our findings were consistent with the safety
profile of Lycopene - none of the patients from
lycopene group in our study reported any adverse
effects. Further, none of the patients reported
recurrence of lesions in our study, although the study
period was limited.
While the results of this study are promising, it
should be interpreted in the light of its limitations.
However, there are still some problems which require
further investigation. First, this study provides limited
insights into the mechanisms involved in the
therapeutic effects of lycopene and levamisole in OLP.
Further studies should be performed to gain
mechanistic insights into the therapeutic effects of these
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drugs, which will help establish appropriate drug
dosage and effective treatment regimen. Second, the
commercial availability of levamisole in the dosage
required was found to be a major problem. The cyclic
dosage recommended also results in decreased patient
compliance. More research proving the effectiveness of
this drug in oral diseases is needed to make it widely
available in the future. Similarly, an exclusive lycopene
formulation is not yet available. For example, the drug
used in this study also included Vitamin A,
α‑tocopherol, zinc and selenium, which are known to
have antioxidant properties. It is unclear that apparent
reductions in disease risk result whether from the other
constituents or from lycopene alone.
Lastly, the limited sample size and short follow up
period in this study necessitate more elaborate clinical
trials to further investigate the potential use of lycopene
and levamisole in management of Oral Lichen Planus.
Conclusion
The results of this study showed that both lycopene
and levamisole are effective and safe alternatives to
steroids for OLP. Lycopene produced relief from
symptoms within the first week of treatment and a
significant improvement in signs and symptoms by the
end of 2 months. While no immediate change in
symptoms was observed after initial therapy with
levamisole, a significant therapeutic effect was
observed after two months of treatment. A more potent
effect was observed with use of lycopene than
levamisole. No adverse effects were seen with the use
of either drug in the entire duration of this study. The
results of this study motivate continued investigation of
Lycopene and Levamisole in management of OLP with
larger sample size and longer follow-up periods.
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