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Contribution of T-cell receptor gamma gene rearrangement
by polymerase chain reaction and immunohistochemistry
to the histological diagnosis of early mycosis fungoides

Arbil Acikalin, MD, Emine Bagir, MD, Ilhan Tuncer, MD, Melek Ergin, MD, Yasargul Denli, MD.
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Objectives: To study the role of immuno-histochemistry

and T-cell receptor (TCR) gamma gene rearrangement
analysis in the diagnosis of mycosis fungoides (MF).

Methods: The study design was retrospective, and 73
cases were selected from the archive of the Pathology
Department, School of Medicine, Cukurova University,
Adana, Turkey, between January2004and December2009.
Thirty-nine MF cases with classical histomorphology,
16 cases with suspicious histomorphology for MF
as the inconclusive group, and 18 cases with benign
inflammatory dermatoses as the control group were
involved in the study. The slides were evaluated for the
presence or absence of the histopathological criteria for
ME. Immunohistochemically, CD3, CD4, and CD8
were performed in all cases, and their counts and CD4/
CD8 ratio were noted. Presence clonal TCR gamma
gene rearrangement was evaluated by polymerase chain

reaction (PCR).

Results: The histopathological parameters suggestive
of MF were epidermotropism (p=0.000), presence
of Pautrier microabscess (p=0.004), and atypical
lymphocyte (p=0.000). Immunohistochemically, CD4
percentage (p=0.006) and CD4/CD8 ratio (p=0.010)
were statistically significant parameters with univariate
analysis. Clonality was present in 76.9% of MF cases
and 37.5% in the inconclusive group. Four of 6 clonality
positive cases in the inconclusive group were diagnosed
as MF in rebiopsies. The CD8 percentage was not
statistically different between the 3 groups.

Conclusion: In suspicious cases, CD4/CD8 ratio
and TCR gamma gene rearrangement can support
histopathology in early ME
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ycosis fungoides (MF) is the most common form of

cutaneous T-cell lymphoma; characterized by the
neoplastic proliferation of post-thymic T-lymphocytes.'
Histologic diagnosis is generally easy in fully developed
ME because of the typical morphologic findings of
the disease. However, it may be so difficult in early
MF cases because these lesions show minimal changes
mimicking inflammatory dermatoses. Many studies
have attempted to establish certain criteria to diagnose
ME*7 Immunophenotyping and T-cell receptor gene
rearrangement analysis have been researched as an
adjunct to the histopathologic diagnosis.*!! There is
no agreement on immunophenotyping results, because
immunophenotypic changes are generally similar to
inflammatory dermatoses in early stages. Besides, in the
literature, molecular biology techniques can detect MF
in a wide range (42-90%).”"" Our aim is to study the
contribution of polymerase chain reaction (PCR) and
immunophenotyping methods to the histopathologic
diagnosis of ME

Methods. In this retrospective study, 73 biopsy
specimens belonging to 69 cases with 3 patient
groups were selected from the archive of Pathology
Department, School of Medicine, Cukurova University,
Adana, Turkey, from January 2004 to December 2009.
Mycosis fungoides group consisted of 39 biopsies
with  classical ~histomorphology. Histopathologic
criteria for MF diagnosis were epidermotropism
(infiltration of lymphocytes in the epidermis without
spongiosis) (Figure 1A), Pautrier micro abscess, and
intraepidermal atypical lymphocyte (lymphocyte with
medium-large sized, hiperchromathic and convulated
nucleus) (Figure 1B). Inconclusive group contained
16 cases suspicious for early MF clinically, but lacking
major histopathological criteria like epidermotropism,
Pautrier microabscess or atypical lymphocyte. Control
group contained 18 cases with benign inflammatory
dermatoses (12 lichen planus, 6 contact dermatitis) both
clinically and histopathologically. Mycosis fungoides
and inconclusive group patients were questioned for
MF by the dermatologist. Mycosis fungoides group
included biopsies showing at least one of the diagnostic
criteria for ME The cases without any of the diagnostic
criteria were excluded from MF group and taken to the
inconclusive group.

Disclosure. This study was supported by the Academic
Research Projects Unit of the University of Cukurova,
Adana, Turkey (Grant Number TF2004LTP42).
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Histopathological evaluation. Five-micron thick
sections were sampled from the formalin fixed,
paraffin embedded skin biopsy tissues and were stained
hematoxylin and eosin (H&E). Slides were evaluated
under the light microscope (Nikon E600, Tokyo,
Japan). We reviewed all the slides in terms of those
histopathological criteria; epidermotropism, Pautrier
microabscess, atypical lymphocyte, spongiosis and
fibrosis.

Immunohistochemical staining. Standard avidin-
biotin-immunoperoxidase technique was performed
to the polysin slides with tissue sections. Antibodies
to CD3 (T-cell polyclonal rabbit anti-human, ref.
no N1580, Dako, Denmark), CD4 (mouse, ref. no
08-1282, Zymed, San Francisco, US), and CD8 (T-cell
mouse anti-human, ref. no N1592, Dako, Denmark)
were performed according to the manufacturer’s
instructions. Two hundred mononuclear cells were
counted on at least 4 randomly selected high power
(x400) fields of CD3 stained slides for each case. CD4
and CDS8 positive stained cells were counted and
percentages of results were recorded (Table 1).

Figure 1 - Histopathology of mycosis fungoides A) epidermotropism
(H&E x200) and B) atypical lymphocytes (H&E x1000).
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Table 1 - The histopathological, immunohistochemical, and T-cell receptor gamma gene rearrangement results
of all patient groups and the statistical significance between the 3 groups for each criterion.

Parameter MF group Inconclusive group ~ Control group P-value*
(n=39) (n=16) (n=18)
Epidermotropism (%) 39 (100.0) 12 (75.0) 1 (5.6 0.000
Pautrier microabscess (%) 11 (28.2) 0 0 0.004
Atypical lymphocyte (%) 18  (46.2) 0 0 0.000
Spongiosis (%) 6 (15.4) 16 (100.0) 13 (72.2) 0.010
Fibrosis (%) 19 (48.7) 0 7 (38.9) 0.003
CD4 (%) 43.3 24.6 32.4 0.006
CDS8 (%) 33.7 38.8 40.3 0.393
CD4/CD8 (%) 3.9 1.99 2.1 0.010
Clonality (%) 30 (76.9) 6 (37.5 2 (11.1) 0.000

*p<0.05 significant, MF - mycosis fungoides

o al

Figure 2 - CD4 positive lymphocytes showing epidermotropism (IHC,
x400).

Figure 3 - T-cell receptor gamma gene rearrangement with polymerase
chain reaction. Lane 1: marker, Lane 2 and 3: monoclonal,
Lane 4: policlonality, Lane 5: negativity

T-cell receptor (TCR) gamma gene rearrangement
analysis by PCR was performed to all cases. Genomic
DNA was extracted from parafhin tissue by following
manufacturer’s protocol (High Pure PCR Template
Preparation Kit-Cat.no: 11796828001, Roche). Three
multiplex PCR reactions were developed that, when
combined, were expected to amplify greater than 95% of
rearrange TCR-y chain genes.'” The DNA amplification
was performed with PCR core kit (Promega, M7660)
and primaries of the 4 main groups (Family I-IV) for
variable-region (V) genes and joining-region (J) genes
as described by Lamberson et al.'> The DNA was
visualized by ethidium bromide stained polyacrylamide
gel at 250 V for 2,5 hours.

Statistical ~analysis. A univariate analysis was
performed for each criterion by Chi-square test. Mann
Whitney test was used for comparison of couple of
group. Roc curve was used to search for cut-off value
of the parameters. P-value less than 0.05 was accepted
statistically significant and 95% confidence interval was
used for the mean.

Results. The study included 69 patients (58%
females, 42% males) with a mean age of 45.6 years
(3-82). The TNM stages of the MF were: 1A (51.4%),
1B (40%), stage 3A (5.7%) and, stage 2B (2.9%). The
results of the histopathological evaluation, percentages
of CD3, CD4, CDS8 and PCR results with statistical
p-values are summarized in Table 1. These parameters
were also compared between couple groups, in which
Table 2 shows the statistical p-values for each parameter.
With the ROC curve, the best cutoff value for the CD4
count as a discriminator between the MF and control
groups was 26% (sensitivity 82%, specificity 69%). The
cutoff value for CD4/CDS8 ratio was 0.65 (sensitivity
74% and specificity 69%).
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Table 2 - The statistical significance between couple groups for each

parameter.
Parameters ME versus MEF versus Inconclusive
inconclusive  control group versus control
group

Epidermotropism 0.001 0.000 0.000
Pautrier microabscess 0.018 0.012 *
Atypical lymphocyte 0.001 0.000 *
Spongiosis 0.080 0.003 0.324
Fibrosis 0.001 0.489 0.005
CD4 (%) 0.004 0.055 0.135
CD8 (%) 0.328 0.230 0.878
CD4/CD8 0.006 0.069 0.224
Clonality 0.005 0.000 0.070

Data express as p-value. *No statistics were computed because parameter
was constant. Epidermotropism, Pautrier microabscess, atypical
lymphocyrte, fibrosis, CD4 count and clonality are statistically significant
between mycosis fungoides (MF) and inconclusive groups.

The histopathological, immunohistochemical, and
T-cell receptor gamma gene rearrangement results of all
patient groups and the statistical significance between
the 3 groups for each criterion are summarized in
Table 1.

Epidermotropism, Pautrier microabscess, atypical
lymphocyte, fibrosis, CD4 count, and clonality are
statistically significant between MF and inconclusive
groups are summarized in Table 2.

Discussion. The diagnosis of MF is a dilemma
in early stages, both clinically and histologically. It
can easily be confused with inflammatory dermatoses
histologically. In our study, epidermotropism, Pautrier
microabscess and intraepidermal atypical lymphocyte
were significantly different between the 3 groups
(Table 1). Inchara et al® have found that disproportionate
epidermotropism/epitheliotropism, tagging of
lymphocytes, haloed lymphocytes, larger epidermal
lymphocytes,  convoluted  lymphocytes, eccrine
infiltration, follicular infiltration, absence of dermal
edema, papillary dermal fibrosis and monomorphous
lymphoid infiltrate were the histological features useful
in discriminating MF from inflammatory skin diseases.
In present study, epidermotropism was present in 100%
of the MF cases. However, it may also be present in
inflammatory dermatitis (5.6%). Therefore, it is not
a specific marker for ME Naraghi et al* indicated
that pagetoid pattern was not detected in any of
the inflammatory disorders, so it was found to be a
specific, but not sensitive feature. Pautrier microabscess
is reported in 28.2% of MF cases in our study. This
feature is reported to be an absolutely specific (96%)
low sensitive (41%) parameter for early ME which is an
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agreement in the literature.*®® The presence of atypical

lymphocytes in the epidermis was another diagnostic
clue for MF which was not detected in an inconclusive
or control groups. However, 46,2% of early MF cases
showed this parameter. So, its absence does not exclude
ME Mild spongiosis was found in all 3 groups in
our study, similar to other studies.”> Mild degrees of
spongiosis does not exclude ME however, presence of
microvesiculation is rather rare,* although MF with
bullae formation have been reported.'® Dermal fibrosis
was observed in both MF (48.7%) and control (38.9%)
groups. It was not a discriminator (p=0.489). It may be
associated with the chronicity of the lesion.

None of these histopathological features solve
the problem in diagnosis of early stage MFE We
need additional techniques to diagnose early ME
Immunohistochemistry and molecular techniques are
searched for this purpose. Although many patterns of
aberrant antigen expression have been described, the
most mentioned ones include absence of CD7, Leus$;
less commonly CD2 and CD5, and expression of CD4,
CD8.> We investigated the expression of CD3, CD4,
CD8, and CD4/CDS8 ratio (Figure 2). CD4 and CD4/
CD8 results were statistically significant between the 3
groups (p=0.006, p=0.010). Different CD4/CDS8 ratios
to be diagnostic value are described in the literature
from 2-10 and there is not an agreeable cutoff value.'
Mean CD4/CDS8 ratio in MF group was 3.9 in our
study similar with literature. However, when MF group
was compared with control group, this parameter was
not statistically significant (p=0.069). We found the
cutoff value for CD4/CD8 as 0.65. No correlation
found with the values from the literature. We found
that this controversial finding may be associated with
the hypothesis that defends for early MF lesions and
may not show the immunophenotypic aberrancies,
which are seen in advanced lesions.’ Additionally, mean
CD8 counts were 33.7% in control group and 32.5%
in MF group, which was not statistically significant in
agreement with the literature (p=0.393). This result
is not surprising due to the presence of CD8 positive
lymphocytes as a component of immune response to
neoplastic CD4 positive T lymphocytes and partially as
a rare subtype of MF with CD8 positive cell profile.

Recently, several PCR methods with different
techniques have been performed to determine T-cell
receptor beta or gamma gene rearrangement. Clonality
has been found in 41-90% of the MF cases in different
studies,*'®!! while in the present study it was 76.9%
(statistically significant between the 3 groups [p=0.000])
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(Figure 3). It is important to state that monoclonality
may also be found in benign dermatoses. The range
was 3.7-24% in the literature,® while in the present
study it was 11.1% (2 of 18 cases). The results show
that monoclonality is not always malignant. In spite
of this, there is an agreement on that, demonstration
of monoclonality of TCR beta or gamma gene
rearrangement in suspicious lesions is a helpful data to
the histopathological findings.

In the literature, various PCR studies on MF have
shown 100% clonality in tumor stage, 73% clonality in
plaque stage, 52-75% clonality in patch-plaque stage,
and 83% clonality in eritrodermic stage.*'®'""* In our
study, clonality was found in 15/19 (78.9%) patch
stage, 11/12 (91.7%) plaque stage, 1/3 (33.3%) patch-
plaque stage, 3/4 (75%) eritrodermic stage, and no
clonality was found in one tumor stage case. Six of the
9 cases with no clonality have shown CD4/CD8 ratio
under 3.9. This clonal negativity may be associated with
the low density of lymphocyte infiltration. The other 2
cases with negative clonality showing CD4/CD8 ratio
higher than 2 have had PUVA therapy. Therapy may
be an important factor especially in recurrent lesions.
The last case was at tumor stage and showed high CD4/
CD8 ratio with 6. In this case we think there may be a
technical reason for negativity.

The positive clonality of the inconclusive group
(6/16 cases, 37.5%) was between MF (76.9%) and
control (11.1%) group. Clinical information on the 2
positive cases have not received. Besides, 4/6 positive
cases underwent re-biopsies after 7 months to one year
after the first biopsy, and they were all reported as ME
The result demonstrates that some of the cases in the
inconclusive group could be reported as early MF by
the help of PCR.

There were some limitations of the study. The
amplification method and kind of material (fresh or
paraffin) seem to affect the PCR results. Our cases
were paraffin embedded and amplified by PAGE. We
investigated only 3 T-cell antigens. There have been
other aberrations reported in the literature like loss of
CD2, CD5, CD7, which were not significant alone. We
could not get the clinical information about 2 clonality
positive cases in inconclusive group.

In conclusion, neither CD4/CDS8 ratio, nor clonality
of TCR gamma gene rearrangement is diagnostic for
early MF alone. The gold standard for diagnosis of early
MF cases is to correlate clinical and histopathological
features with CD4/CDS8 ratio and PCR results. Further
studies with larger series are needed to assess the role of

PCR.
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