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Histopathological diagnosis of mycosis fungoides is
difficult, especially in early lesions that may be in-
distinguishable from inflammatory dermatoses.
Mycosis fungoides is a clonal proliferation of ma-
ture epidermotropic CD4� lymphocytes. The aim of
this study was to determine the contribution of the
CD8-CD3 ratio to the diagnosis of mycosis fun-
goides. We retrospectively compared the immuno-
phenotypic characteristics of 30 mycosis fungoides
with 28 inflammatory dermatoses. The diagnosis of
mycosis fungoides was reinforced in all cases by the
presence of a cutaneous dominant T-cell clonal
population. To analyze exclusively the lymphocytic
infiltrates, CD4, which is also expressed by histio-
cytes, was not considered. The CD8-CD3 ratio was
determined separately in the epidermis and the der-
mis using two methods, one quantitative and the
other semiquantitative. Concordance rates between
the two methods were higher in epidermal than
dermal infiltrates. The mean CD8-CD3 ratio was
significantly lower for mycosis fungoides than con-
trol cases, with the difference being greater in the
epidermal than the dermal component. Although
not absolutely specific, a low CD8-CD3 ratio in the
epidermal component of a lymphocytic infiltrate
supports the diagnosis of mycosis fungoides. It can
be evaluated in routine practice using a semiquan-
titative approach.
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Mycosis fungoides is the most common subtype of
primary cutaneous T-cell lymphomas (1). Clini-
cally, the disease has a slow course with three dis-
tinct stages: patches, plaques, and tumors. Histo-
logically, mycosis fungoides is characterized by a
subepidermal bandlike infiltrate of lymphocytes as-
sociated with epidermotropism. Recent studies fo-
cused on the diagnostic value of histopathological
parameters for the diagnosis of mycosis fungoides.
However, mycosis fungoides is difficult to diagnose,
and, especially in early lesions, distinction between
mycosis fungoides and inflammatory diseases is
sometimes impossible. It has been shown that the
infiltrating lymphocytes in mycosis fungoides are
predominantly CD4�, with a minority of CD8� T
cells, but CD4 is also expressed by histiocytes,
which can be plentiful in this context. Therefore,
the aim of this study was to determine whether the
CD8-CD3 ratio could be a marker for the diagnosis
of mycosis fungoides. To address this issue, we
retrospectively conducted quantitative and semi-
quantitative analyses of CD8-CD3 ratios in skin bi-
opsies of 30 cases of early and plaque-stage mycosis
fungoides and compared them with 28 inflamma-
tory dermatoses. Diagnosis of mycosis fungoides
was supported in all cases by the presence of a
cutaneous clonal T-cell receptor rearrangement.

MATERIALS AND METHODS

Patients
Two groups of patients were retrospectively con-

stituted and studied.
The 30 mycosis fungoides patients fulfilled the

following criteria: (1) presentation of multiple
patches or plaques, or erythroderma, with strong
clinical suspicion of mycosis fungoides; (2) pres-
ence of a T-cell receptor rearrangement in a frozen
skin specimen; (3) absence of a circulating T-cell
clone and circulating Sézary cells; (4) no evidence
of extracutaneous disease at the time of diagnosis,
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(5) negative HIV 1 and 2 and HTLV tests. Patients
included 24 men and 6 women (sex ratio: 4), with
a median age of 50 years (range: 18–78 y).
Twenty-four (83%) patients had erythematous
patches or erythematosquamous plaques; 2 had
erythroderma. Three patients had atypical le-
sions: one had eczematous lesions; one had dig-
itate plaques on the trunk, and one presented
with follicular hyperkeratotic patches on the
trunk and the extremities and had hyperkeratotic
thickening of the palms and soles. Among the 28
cases with complete clinical information, median
duration of the lesions before diagnosis was 7
years (range: 1–35 y). Seventeen (60%) patients
had received no treatment before diagnosis. Eight
had received local corticotherapy; 3 had under-
gone phototherapy with UVA and psoralen, asso-
ciated with local corticotherapy; and 1 had un-
dergone radiation therapy.

The control group included 28 patients with in-
flammatory dermatoses: 10 drug-induced erup-
tions, 9 lichen planus, and 9 contact dermatitis.

Histopathology and Immunohistochemistry
One or two formalin-fixed biopsies from each

patient were available. Five mycosis fungoides pa-
tients had undergone two sequential biopsies.
Thus, 35 biopsies were analyzed in the mycosis
fungoides group. Skin specimens from mycosis fun-
goides patients and controls were routinely pro-
cessed, embedded in paraffin, and stained with
hematoxylin-eosin. Paraffin sections were immu-
nohistochemically labeled with the avidin-biotin-
peroxidase method using monoclonal antibodies
directed against CD3 and CD8 antigens (DAKO,
Glostrup, Denmark).

Mycosis fungoides infiltrates were morphologi-
cally categorized into three groups, as previously
described (2). All slides were independently ana-
lyzed by two observers. Infiltrates were nonspecific,
suggestive of mycosis fungoides, or typical of my-
cosis fungoides. Samples classified as typical were
those with the characteristic histological features of
mycosis fungoides: bandlike subepidermal infil-
trate, presence of Sézary cells, single-cell epider-
motropism, and/or clusters of cells forming Pautri-
er’s microabscesses. Suggestive lesions were
defined as slight-to-moderate lymphocytic infil-
trates showing a linear distribution beneath the
epidermis, presence of few Sézary cells, and focal
single-cell epidermotropism, localized in the germi-
nal layer of the epidermis. Lesions were considered
nonspecific when patchy perivascular infiltrates
were present in the absence of Sézary cells and lack
of epidermotropism.

Evaluation of the CD8-CD3 Ratio
CD8-CD3 ratios were evaluated separately for the

epidermis and the dermis, using two distinct meth-
ods. In the quantitative method, we counted CD3�
and CD8� cells in the epidermis and the dermis
and then calculated the corresponding CD8-CD3
ratios. Labeled epidermal cells were counted under
high-power (40� objective) along the entire epider-
mis, which was �2 mm long in each sample. In the
count of positive intraepithelial cells, we included
labeled folliculotropic and syringotropic lympho-
cytes, which were shown to have the same diagnos-
tic value as epidermotropic lymphocytes (3). In the
dermis, labeled cells were counted in at least four
high-power fields (40� objective). We used a
computer-assisted method to count labeled dermal
cells. First, slides were scanned at high-power 40�
objective. Then, we marked the labeled cells on a
superimposed transparency using Adobe Photo-
shop 6.0 software. Finally, cells were counted on the
transparencies using Matrox Inspector 2.2 mor-
phometry software. In the semiquantitative
method, slides were independently analyzed by two
observers (NO and NB). The infiltrates were then
categorized into four groups according to the CD3-
CD8 ratio: 1 (0–25%), 2 (�25–50%), 3 (�50–75%),
and 4 (�75–100%).

T Cell Clonality
T cell clonality was analyzed by deoxyribonu-

cleic acid (DNA) amplification of the T-cell
receptor-� gene using consensus primers and
separation of the amplimers on denaturing
sequencing gel (polymerase chain reaction-
denaturing gradient-gel electrophoresis), as de-
scribed elsewhere (2, 4).

Statistical Analysis
Statistical analyses were conducted using a soft-

ware package (Statview, Abacus Concepts, Berke-
ley, CA). Student’s t test was used to compare the
mean epidermal and dermal CD8-CD3 ratios be-
tween mycosis fungoides patients and controls. We
also calculated the concordance rates between the
quantitative and semiquantitative methods as the
percentages of cases whose CD8-CD3 ratios could
be categorized in the same group ([0–25%], [�25–
50%], [�50–75%], or [�75–100%]) using both
methods.

RESULTS

In all mycosis fungoides cases (30/30), a dermal
mononuclear cell infiltrate was observed, with epi-
dermotropism present in 27 (90%), in other words,
31 (89%) of the 35 biopsies. In 20 (57%) of the 35
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biopsies, were observed typical mycosis fungoides
infiltrates, with bandlike infiltrate and Sézary cells;
19 of them had marked epidermotropism. In the
remaining case was found a dense, non-
epidermotropic bandlike infiltrate containing
Sézary cells, explaining why the lesion was catego-
rized as typical. In 12 (34%) biopsies, the lesions
were suggestive for mycosis fungoides. Three (9%)
other biopsies showed nonspecific lesions. All sam-
ples from mycosis fungoides patients contained
CD8� cells. In all 28 control samples, superficial
dermal bandlike or perivascular mononuclear cell
infiltrates were observed. Intraepidermal cells were
present in 21 of the 28 control specimens (75%).

The distribution of the cases in the four CD8-CD3
ratio categories (0–25%, �25–50%, �50–75%, �75–
100%) are shown in Table 1. The epidermal and
dermal CD8-CD3 ratios for each biopsy are shown
in Figure 1.

Epidermal Infiltrates
The quantitative method yielded a mean epider-

mal CD8-CD3 ratio of 16% (range: 0–92%; SD: 25.7)
for the mycosis fungoides group, versus 52% for the
controls (range: 4–91%; SD: 28.2; P � .0059). Among
the 31 biopsies from mycosis fungoides patients
displaying epidermotropism, 28 (90%) had epider-
mal CD8-CD3 ratios of �50%, and 25 (81%) had
epidermal ratios of �25%. CD8-CD3 ratios of �25%
were obtained for 74% of the patients with typical
mycosis fungoides infiltrates and for 91% of those
with mycosis fungoides–suggestive infiltrates. The
sole patient with a nonspecific infiltrate had a CD8-
CD3 ratio of �25%. In three biopsies (2 patients, 1
with 2 sequential biopsies), the epidermal CD8-
CD3 ratio was �50% (values: 89%, 67%, and 92%).
When we excluded these two cases from the statis-
tical analysis, the mean epidermal CD8-CD3 ratio
for mycosis fungoides patients was 8% (range:
0–47%; SD: 12.8) and differed significantly from
that of the control group (P � .0001). Among the 21
control biopsies with an epidermal component, the
CD8-CD3 ratios were �50% for 9 (43%), �25% for 5

(24%), and �75% for 7 (33%). Figure 2, A–B shows a
mycosis fungoides case classified as suggestive in
which the epidermal CD8-CD3 ratio was 0, and
Figure 2, C–D shows a control dermatosis simulat-
ing mycosis fungoides with an epidermal ratio of
77%.

Dermal Infiltrates
The quantitative method gave a mean dermal

CD8-CD3 ratio of 31% (range: 0–96%; SD: 23.6) for
mycosis fungoides patients, and 44% for the con-
trols (range: 17–91%; SD: 18.6; P � .0064). Twenty-
seven mycosis fungoides biopsies (77%) had dermal
CD8-CD3 ratios of �50%, and 15 (43%) had ratios of
�25%. Concerning the four mycosis fungoides
cases without epidermotropism, three had CD8-
CD3 ratios of �50%, but one had a high CD8-CD3
ratio (96%). In the control group, 19 biopsies (68%)
had CD8-CD3 ratios of �50%, and 6 (21%) had
ratios of �25%. The dermal CD8-CD3 ratio was 37%
in the mycosis fungoides case shown in Figure 2,
A–B. Figure 2, C–D shows a control dermatosis with
a dermal ratio of 57%.

Concordance rates between the semiquantitative
and quantitative methods were higher for epider-
mal infiltrates (90% for mycosis fungoides patients
and 95% for controls) than dermal infiltrates (54%
for both groups).

TABLE 1. According to the Results Obtained with the Quantitative Method, Distribution of the Cases in the 4 CD8/

CD3 Ratio Categories

Group

CD8/CD3 Ratio (%)

Epidermis Dermis

0–25 �25–50 �50–75 �75–100 0–25 �25–50 �50–75 75–100

Mycosis fungoides
Typical 74 16 0 10 40 40 20 0
Suggestive 91 0 9 0 50 25 25 0
Nonspecific 100a 0 0 0 33 33 0 33
Total 81 10 3 6 51 26 20 3

Controls
Total 24 24 19 33 21 46 29 4

Note that 91% of the patients with infiltrates suggestive of mycosis fungoides had CD8/CD3 ratios �25.
a This finding corresponds to only 1 patient and therefore cannot be interpreted.

FIGURE 1. CD8-CD3 ratios in the epidermis and in the dermis
obtained using the quantitative method. Mean ratios (large point)
differed significantly between mycosis fungoides patients and controls,
respectively, in the epidermis (15.6 versus 52.2%; P � .0059) and the
dermis (30.7 versus 44%; P � .0064).
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DISCUSSION

Histopathological diagnosis of mycosis fungoides
is often difficult. Histologically, mycosis fungoides
can simulate numerous inflammatory lesions, and
histological confirmation of mycosis fungoides is
often delayed, compared with clinical suspicion.
The most important morphological feature for the

diagnosis of mycosis fungoides is the presence of

atypical lymphocytes with cerebriform nuclei alone
or clustered in the epidermis and in small sheets in
the dermis (5). Application use of a standardized
method of evaluation of the histopathological cri-
teria could improve the diagnostic accuracy for my-
cosis fungoides (6). However, the diagnostic value

FIGURE 2. A–B, a mycosis fungoides case classified as suggestive morphologically. A, single CD3� cell epidermotropism is present and numerous
CD3� lymphocytes are observed in the papillary dermis. B, no epidermal lymphocytes express CD8, and only few dermal CD8� lymphocytes are
seen (dermal CD8-CD3 ratio �50%). C–D, an inflammatory dermatosis simulating mycosis fungoides. C, many CD3� lymphocytes are present in the
epidermis and in the papillary dermis. D, most epidermal lymphocytes express CD8 (CD8-CD3 ratio �75%), and many CD8� lymphocytes are
present in the dermal infiltrate (CD8-CD3 ratio �50%).
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of some histological features, especially lympho-
cytic atypia, is still controversial (7).

Immunohistochemistry has been reported as an
additional tool for the diagnosis of mycosis fun-
goides. Infiltrating lymphocytes in mycosis fun-
goides are mature CD4� T lymphocytes. Thus, it
could be expected that immunohistochemical la-
beling of mycosis fungoides infiltrates would show
a dominant CD3�CD4�CD8� population. But the
mycosis fungoides infiltrate also comprises non-
neoplastic CD8� T cells. A high CD4-CD8 ratio in
the lymphocytic infiltrates of clinically suspicious
lesions is, however, considered to be highly sugges-
tive for the histopathological diagnosis of mycosis
fungoides. This feature is thought to be highly con-
tributive in early or quiescent mycosis fungoides
lesions, which often lack morphological criteria. Ac-
tually, few studies have focused on the diagnostic
value of the proportion of CD8� T cells in paraffin-
embedded mycosis fungoides samples (8, 9). To
address this issue, we conducted a retrospective
immunohistochemical study of 30 cases of early
and plaque-stage mycosis fungoides that we com-
pared with 28 control inflammatory dermatoses.
CD4 antigen was not assessed because histiocytes,
which also express this marker, can be abundant in
mycosis fungoides and inflammatory dermatoses.
We counted the numbers of cells expressing CD3
and CD8 antigens, expected to be found only on the
lymphocytic populations and calculated the CD8-
CD3 ratios for epidermal and dermal infiltrates.
Mycosis fungoides–like infiltration of the skin with
numerous CD8� lymphocytes can be seen in pa-
tients with AIDS and may be associated with a poor
outcome (10, 11). Although true mycosis fungoides
can occur in patients with HIV infection, we ex-
cluded patients seropositive for HIV to avoid mis-
interpretation of CD8� lymphocyte-rich cutaneous
infiltrates in this context. In this series, mycosis
fungoides diagnosis was reinforced by the presence
of a cutaneous dominant clonal T-cell population,
in light of the demonstration of their high specific-
ity for mycosis fungoides (2, 12–14).

Previous results regarding the diagnostic value of
the CD4-CD8 ratio for mycosis fungoides lesions
were inconclusive. For example, the percentages of
CD8� T cells did not differ significantly among
mycosis fungoides, non–mycosis fungoides, and
uncertain-diagnosis patients (12). In another study,
65% of the mycosis fungoides lesions had CD4-CD8
ratios of �2 (9). According to that study, a high
percentage of CD4� lymphocytes (CD4-CD8 ratio
of �2) was considered to be specific to the diagno-
sis of mycosis fungoides. In the present study, the
majority of mycosis fungoides lesions (81%) had
epidermal CD8-CD3 ratios of �25%, and the mean
epidermal CD8-CD3 ratio was significantly lower
for mycosis fungoides patients than controls (P �

.0059). The difference became more highly signifi-
cant when we excluded the two mycosis fungoides
patients with high epidermal CD8-CD3 ratios (P �
.0001), who were retrospectively considered to have
CD8� mycosis fungoides. Concerning the dermal
infiltrates, their CD8-CD3 ratios were also lower for
all mycosis fungoides patients than controls, but
the statistical difference was slightly lower (P �
.0064). Among patients without epidermotropism,
three had a low CD8-CD3 ratio (�50%), but one had
a high CD8-CD3 ratio (�75%). Thus a low epider-
mal CD8-CD3 ratio (�25%) is highly suggestive of
but not specific to mycosis fungoides. Because only
four mycosis fungoides without epidermotropism
were included in this series, further studies are
needed to determine whether a low dermal CD8-
CD3 ratio might be useful for diagnosis in such
cases. Our results also showed semiquantitative
evaluation of the CD8-CD3 ratio to be reliable for
epidermal but not dermal infiltrates.

The meaning of the abundant CD8� T-cell com-
ponent in the pathogenesis of mycosis fungoides is
still unclear. Numerous CD8� T-cells within myco-
sis fungoides infiltrate might be a marker of myco-
sis fungoides with juvenile onset (15). However, this
hypothesis remains controversial (16). It has been
suggested that CD8� T-cell–rich mycosis fungoides
may have a better prognosis (17). Indeed, CD8� T
cells in mycosis fungoides infiltrates might be cyto-
toxic T lymphocytes directed against tumor cells
(18). Furthermore, the difficult distinction must be
made between mycosis fungoides with a high pro-
portion of nonclonal CD8� lymphocytes and CD8�
epidermotropic cutaneous T-cell lymphomas (19).

In conclusion, the presence of a low CD8-CD3
ratio, �25%, in the epidermal component of a lym-
phocytic infiltrate is supportive of the diagnosis of
mycosis fungoides and can be evaluated in routine
practice using a semiquantitative approach. How-
ever, this feature is not specific. Because classical
lymphocyte phenotyping is not specific for the di-
agnosis of mycosis fungoides, the search for new
specific markers continues.
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Book Review

Wikramasinghe SN, McCullough J (eds): Blood
and Bone Marrow Pathology, 740 pp, Phil-
adelphia, Churchill Livingstone, Elsevier
Science, 2003 ($229.00).

This multiauthored textbook, edited by a hema-
tologist from London and a transfusiologist from
Minneapolis, was written by an international
group of some 40 hematologists, hemato-
pathologists, and transfusiologists, most of
whom are from the United Kingdom. It covers
the pathology of the peripheral blood and the
bone marrow and disorders of coagulation. The
last 85 pages are devoted to immunohematology
and “transfusion medicine for pathologists.”

The book, published on high-quality paper
and in a large format, contains numerous color
illustrations and is physically attractive. The
quality of text varies from one chapter to an-
other, reflecting the attempts of various contrib-
utors to ‘strike a balance between biochemistry,
pathophysiology, cytology, histopathology and

clinical aspects‘ of various diseases. Most of the
chapters have a very strong clinical tilt and con-
tain data important for diagnosis of hematologic
disorders. Details about the processing of tissues
and cells are also useful. One wonders, however,
why some diseases are included and others are
not, and why so much space is allocated to some
rare diseases (e.g., transcobalamine II deficiency,
to mention just one) at the expense of some
more common ones. Electron microscopy, a
technique used less often today than two de-
cades ago, also seems to be overrepresented.
Molecular biology probably would have deserved
more pages. With a few rare exceptions, most
photographs are of highest quality. The refer-
ences are well chosen and current (mostly up to
year 2000).
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Zagreb, Croatia
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