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Can Ki-67 immunohistochemistry marker differentiate
mycosis fungoides from cutaneous lichen planus?
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Objective The purpose of this study was to evaluate the immunohistochemical expression of Ki-67
marker in Mycosis Fungoides (MF) and Lichen Planus (LP) lesions.

Abstract

Methods This cross-sectional analytical study included patients undergoing skin biopsy with their
first clinical and pathologic diagnosis of MF and cutaneous LP by Ki-67 immunohistochemistry
(IHC). Sixty-two patients with cutaneous LP and MF were studied in two groups of 39 and 23
patients, respectively. Linear regression was used for the possible correlation between age and Ki-
67 index (%) in both LP and MF patients.

Results The results of this study found that Ki-67 was expressed in 100% of both MF and LP
lesions, and no significant correlation was found between Ki-67 and either of the two types of
diseases (p=0.606). The results of this study also showed that expression of Ki-67 marker was more
than 25% in both types of diseases in 70% of the population, which seems not to be directly related
to malignancy.

Conclusion IHC with proliferative marker Ki-67 is not a valuable technique for differentiating
cutaneous LP from MF lesions alone.
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has been reported to be between 0.5 and 1% of
the population.®* Most patients with LP are
middle-aged adults with the mean age at
diagnosis of 55 years and it is rarely seen in

Introduction

Lichen planus (LP) is a chronic and common
skin disease that is slightly more prevalent in

women which was first described by Erasmus
Wilson from England.}? The prevalence of LP
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children.®> A recent review estimated mean age
of 46.4 years at the onset.® Its symptomatic
treatment includes topical and systemic
steroids.”®

Mycosis Fungoides (MF) is a malignant
neoplasm of T lymphocyte origin®! and has an
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incidence of about 1 in 300,000 per year, which
affects all races. MF is generally a very slow,
chronic, and four-stage disease. In the early
stages (patch stage), there are macular lesions or
patches that can have a size of 1 to 5 cm or
more. Plaque lesions are more infiltrated and
may look like psoriasis, subacute dermatitis, or
granulomatous skin lesions. The tumor stage is
characterized by large nodules that differ in
shape and size and appear on the plaque of
healthy skin.'>*® The primary pathologic feature
of MF is lymphocytic infiltration in the papillary
dermis. When patients progress to the plaque
stage, epidermotropism appears. Occasionally, at
this stage the infiltration of the histiocytes is
seen, which is called the interstitial MF. At
higher stages, the epidermotropic disease
disappears, and large cell transformation appears
which may give rise to a poor prognosis.**

One theory for more than 20 years in relation to
MF was that the disease is associated with an
antigen that causes the possible conversion of
benign lymphocytes to low-grade T-cell
lymphoma.'* This is an interesting theory, but
the antigen or antigens responsible have not yet
been identified for this conversion. In the early
stages of MF, clinical differential diagnoses
include psoriasis, allergic contact dermatitis,
fungal infections, and atopic dermatitis. Any
disease with chronic polymorphic plaques,
especially with pelvic girdle involvement,
should undergo biopsy and histologic
examination.’*%® Several biopsies are needed in
challenging cases for differentiation of benign
conditions from malignancy.'®*® In fact, variants
and atypical forms of MF may be in differential
diagnosis of many benign skin disorders, and
this disease is a great imitator.2®2?' Sometimes
gene analysis methods are used for
differentiation.??

Treatment modalities in MF are different based
on the stage of the disease. Either skin-directed
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or systemic therapy, these therapies can involve
topical steroids, phototherapy, imiquimod,
bexarotene, nitrogen mustard gels, and local
radiation.  Systemic therapy consists of
methotrexate, oral bexarotene, interferons,
histone deacetylase inhibitors, photopheresis,
monoclonal antibodies, chemotherapy and even
stem cell transplantation.?? Ki-67 is a
monoclonal antibody that reacts with the nuclear
antigen expressed in the dividing cells. Its
coloring is mainly nuclei as the Ki-67 gene is
located on the long arm of chromosome 10
(10g25) in human.?>2” The product of this gene
is a non-histone protein (proliferating cell
nuclear antigen: PCNA) that has a half-life of
about 60 to 90 minutes.?? This protein can be
detected in dividing cells by
immunohistochemistry (IHC). PCNA occurs in
the late stages of M, G2, S, and G1 of the cell
division cycle, whereas this protein is not visible
in the GO phase. Ki-67 as the most common
marker indicates the cell division and is
reliable.®® The cellular proliferation rate
evaluated by Ki-67 immunoreactivity has been
surveyed as a prognostic marker in several
malignant neoplasms and has been shown to
correlate with tumor grade and clinical course.

Although Ki-67 is considered a poor prognostic
factor in cancer, recent studies suggest that in
patients with this protein being positive, the use
of anti-inflammatory drugs is effective for their
treatment and determination. This marker is
recommended before chemotherapy by IHC.31:3
Since MF is the most common form of
cutaneous involvement of T-cell lymphoma,
which is generally characterized by itchy skin
lesions, its diagnosis is mainly by biopsy and
pathologic diagnosis. Given the similarity of the
early stages of the disease with other diseases
such as LP, psoriasis, and eczema, it requires
multiple biopsies and pathologist skills. Given
the possibility of malignancy being spread to
other organs and different treatments available,
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Figure 1 Hematoxylin-Eosin staining and Immunohistochemistry (IHC): A) Mycosis fungoides (MF), tumor stage;

Hematoxylin-Eosin staining. B) IHC of MF, 80% nuclear positivity. C) IHC of MF, 1% nuclear positivity. D)
Lichen planus (LP), Hematoxylin-Eosin. E) IHC of LP, 50% nuclear positivity. F) IHC of LP, 1% nuclear positivity.

All magnifications were “x100”.

the diagnosis and stage of the disease have great
importance. Due to the difficulty of diagnosis
and differentiation of the disease, in this study,
the IHC study of Ki-67 marker was performed to
find a better way to differentiate MF from LP
disease and benign lesions as well as evaluating
different treatments.

Materials and methods

The ethics committee of Kermanshah University
of Medical Sciences, Kermanshah, Iran (Code:
IR.KUMS.REC.1396.443) approved this study.
In an analytical cross-sectional study, 62 patients
with cutaneous LP and MF who referred to
Mahdieh Clinic, Imam Reza Hospital of
Kermanshah, and Razi Hospital of Tehran were
studied in two groups of 39 and 23 patients,
respectively. Inclusion criteria were initial
clinical diagnosis and pathology of MF and LP.
The patients undergoing skin biopsy and their
initial clinical diagnosis and pathology of MF or
LP were reapproved by a dermatopathologist.
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IHC After confirmation of the diagnosis, 4-
micron cuts were prepared from paraffin blocks,
and IHC staining was performed with Ki-67
marker. Rabbit Anti-Human Ki-67 Monoclonal
Antibody (Clone SP6) of master diagnostic
Granada was used (ready-to-use MAD-
000310QD-3). IHC positive control was tonsil,
and visualization was nuclear according to the
manufacturer’s brochure. The counts of stained
lymphocytes’ nuclei were then estimated in
dermoepidermal junction in the whole specimen
in multiple high power fields. Quantitative
evaluation of positive cells for Ki-67 was
performed only by the observer. Only the
positive ones were distinguished from the
negative ones, and no staining intensity was
considered. The characteristics of round nuclei
that were just below the epidermis were counted
in the upper dermis and were considered as a
percentage of positive brown staining. Staining
cut-off was negative at a mean of 25% or less
and positive above 25%% (Figure 1).

Statistical analysis A p-value of <0.05 showed
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the values were statistically significant. SPSS 16
software was used for this purpose, and we used
the Kolmogorov-Smirnov test to check the
normality of the data. The null hypothesis
included the non-normal distribution and the
assumption that the data distribution was
normal. According to the results of the test, the
significant data of the test was higher than 0.05,
so the null hypothesis was rejected and the data
assumption was normal (p=0.302). T-test was
used to compare Ki-67 protein in two groups of
patients with cutaneous LP and MF. According
to the results of the chi-square test, values were
greater than 0.05, indicating that Ki-67 protein
expression was not correlated with cutaneous LP
and MF. Linear regression was used for the
possible correlation between age and Ki-67
index (%) in both LP and MF patients.

Limitations Lack of records for patient
information, unavailability of some paraffin
blocks, low number of samples, and lack of
analysis according to the disease stage in MF
were the limitations of this study.

Results

In the present study, 62 cutaneous LP and MF
specimens were evaluated. In the patients with
cutaneous LP (39 patients), the mean age was 43
years, and 46.2% were male. In the MF patients
(23 patients), the mean age was 41.8 years, and
34.8% were male (Table 1). Out of all
cutaneous LP patients, 35.9% were Ki-67-
positive, and among the MF patients 21.7% were
Ki-67-positive. There was a lack of significant
difference between both groups in terms of age
(p=0.748), sex (p=0.434), mean Ki-67
(p=0.434), and Ki-67 status (p=0.271).

The number of patients with Ki-67 index (%) in
both groups is shown in Figure 2. The highest
Ki-67 protein expression was 50% in the LP
group and 90% in the MF group.

Table 1 Comparison of patients’ characteristics in
two groups.

Ki-67

. Lichen Mycosis
Variable planus fungoides P-value
Age (year)

Mean 43.4+16.0 41.8+23.3 0.748

Range 2-76 9-72
Sex

Male 18 (46.2%) 8 (34.8%) 0.434

Female 21 (53.8%) 15 (65.2%)

Ki-67 (%)

Mean 22.9+12.6 20.0£24.8 0.434

Range 1-50 1-90
Ki-67 status

Positive 14 (35.9%) 5(21.7%) 0.271

Negative 25 (64.1%) 18 (78.3%)

Type of disease
Lichen planus Mycosis fungoides
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T T T T T T T
6.0 40 20 0.0 20 40 60

Frequency Frequency
Figure 2 Comparison of patients’ frequency with Ki-
67 index (%) in both groups.

The correlation between age and Ki-67 index is
shown in Figure 3. The results didn’t show any
correlation between the two variables in LP
(p=0.768) and MF patients (p=0.107).

Discussion

The only way to diagnose MF and distinguish it
from benign lesions such as LP is currently to
examine the pathology of the patient's tissue
specimen, which depends on the pathologist's
skill. Due to the different treatment pathways,
the two diseases should be diagnosed correctly
through histopathology and IHC, including Ki-
67 marker. There are very few studies on the
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expression of Ki-67 marker in MF patients.

In a study conducted by Jankowska-Konsur et
al.,** IHC analysis of Ki-67 was performed in 90
MF samples and 19 control samples of benign
chronic dermatoses. The higher expression of
Ki-67 was found in advanced stages of the
disease. In a 2009 study by Edinger et al.,* 47
patients with MF were evaluated regarding age,
sex, stage of disease at diagnosis, disease
progression, treatment, and follow-up. Patients
were also immunohistochemically evaluated for
Ki-67 and CD30 expression. The results showed
a direct correlation between the Ki-67
expression, the stage of disease at diagnosis, and
the highest stage of the disease. The findings
also showed the higher the expression of Ki-67,
the lower the survival rate. Thus, the expression
of Ki-67 is a prognostic factor. In a study by
Gambichler et al.®® in 2007, 51 samples of
patients  with  parapsoriasis, MF, and
lymphomatoid papulosis were
immunohistochemically evaluated for PCNA,
MCM7, p21, and Ki-67. More Ki-67 was found
in stage IIB-IV MF in comparison with
parapsoriasis and stage I-11A MF. Therefore, Ki-
67 was introduced as an appropriate parameter
for determining the stage of disease progression.
In a study by Soini et al.*” in 1994, 62 patients
with a variety of benign lesions (psoriasis,
chronic dermatitis, seborrheic keratosis, and LP)
and 7 normal skin samples underwent Ki-67 and
P53 IHC. Ki-67 expression was shown to be
associated with p53 expression .Variable
expression of Ki-67 has been observed in these
lesions, but generally higher expression occurs
in lesions with high mitosis. In a study® in 1990,
Ki-67 was used to evaluate the difference
between epidermal and dermal T cells in MF.
All 14 cases were in the patch and plague phase.
In 12 samples epidermal T-cells showed Ki-67
positivity whereas all T-cells in the dermal layer
were negative.
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In a study by Russian researchers,* 57 patients
with clinical T-cell lymphoma (MF and Sezary's
disease) were studied, among whom twelve
showed lymphosarcoma. Clinical, histologic,
biomolecular, and immunophenotypic analyses
were done on these cases, and the results showed
that most of them were high in the expression of
Ki-67 marker (10-70%). A study conducted in
Brazil®® evaluated the survival rate and its
association with a histological pattern of 52
known cases of T-cell cutaneous lymphoma, all
of which were HTLV-I-positive and HIV-
negative. In this study, Ki-67 marker was used
as a proliferative marker. In a case-report
conducted at the same university in the same
year, the expression of Ki-67 marker was 70%.%
The results of these studies indicated a higher
expression of Ki-67 marker in MF than in
benign lesions. The results also showed a higher
expression of the marker in the advanced stages
of MF than in the early stages, and Ki-67 marker
was introduced as a prognostic factor. However,
there was a probability of error in the
differentiation of stained lymphocytes in IHC
with keratinocytes.

In addition, it was found that despite the obvious
difference in marker expression in the early
stages of MF, such as patch and plaque with
benign LP, the difference was significant in the
tumor stage of the disease. For example, in one
sample with tumor phase, the marker expression
was 80%, to be unprecedented among LP
samples. However, due to lack of registration of
disease stage in most of the studied cases, it was
not possible to perform statistical examination
according to the stage of the disease.

Conclusions

IHC evaluation with Ki-67 factor to differentiate
MF lesions from LP lesions, especially in the
early and pre-malignant stages of the disease
which is difficult to perform, is not useful, so
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routine morphological

evaluation of these

lesions is still recommended.
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