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Increased percentage of CD8°CD28- suppressor
lymphocytes in peripheral blood and skin infiltrates
correlates with advanced disease in patients with
cutaneous T-cell lymphomas

Zwiekszony odsetek limfocytow supresorowych
CD8"CD28- we krwi obwodowej i naciekach skornych
koreluje ze stadium zaawansowania choroby u pacjentow
z chtoniakami T-komorkowymi skory (CTCL)
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Summary

T cells with the CD8*CD28~ phenotype are CD8* lymphocytes with regulatory function. Their
increased numbers were observed in infections, autoimmune and neoplastic diseases, and in el-
derly healthy individuals. CD8*CD28" lymphocyte levels in patients with cutaneous T-cell lym-
phoma (CTCL) has not yet been described. The aim of the study was to determine their levels in
these patients’ peripheral blood and cutaneous infiltrates and their relation to the clinical stage
of disease.

Forty-one untreated patients, 26 males and 15 females, with CTCL were enrolled in the study.
CD8*CD28" lymphocyte levels were determined by flow cytometry in peripheral blood and by
immunochemistry in skin infiltrates.

The percentage of CD8*CD28~ lymphocytes in the peripheral blood of the patients was signifi-
cantly higher than in the controls. Patients with advanced disease displayed a higher percenta-
ge of CD8*CD28" lymphocytes in the peripheral blood and skin than did the individuals with
early stages of the disease. Moreover, positive correlations between CD8*CD28- lymphocyte le-
vel in peripheral blood and age, clinical stage, and the levels in the skin infiltrates was revealed.
Additionally, the percentage of CD8*CD28" T cells in the skin infiltrates correlated positively
with age and clinical stage of the disease.

These data suggest that CD8*CD28~ lymphocytes play an important role in the development of
immunotolerance in the progression of cutaneous T-cell lymphoma.

CD8*CD28- lymphocytes ° cutaneous T-cell lymphoma

355



Postepy Hig Med Dosw (online), 2009; tom 63: 355-359

Wstep:

Materiat/Metody:

Wyniki:

Whioski:

Streszczenie

Limfocyty CD8*CD28" sa podtypem limfocytow CDS8*, ktére petnig funkcje regulatorowe.
Zwigkszona proporcja limfocytow CD8*CD28" zostata udokumentowana w chorobach infek-
cyjnych, autoimmunologicznych i nowotworowych oraz u ludzi starszych. Nie ma natomiast da-
nych na temat ich liczby w pierwotnych T-komérkowych chtoniakach skéry (CTCL — cutaneous
T cell lymphoma). Celem naszych badan byta ocena odsetka limfocytéw CD8* CD28~ we krwi
obwodowej i naciekach skérnych u nieleczonych chorych z CTCL oraz zbadanie czy ich liczba
jest zwiazana z zaawansowaniem procesu NOWOtworowego.

Badaniami objeto 41 nieleczonych chorych z rozpoznaniem CTCL: 26 mezczyzn, 15 kobiet.
Odsetek komérek CD8*CD28" we krwi obwodowej oznaczono przy uzyciu cytofluorymetrii prze-
plywowej, natomiast w skérze metoda immunohistochemicznag.

Odsetek limfocytéw CD8*CD28~ we krwi obwodowej chorych byt statystycznie istotnie wyz-
szy niz w grupie kontrolnej. Ponadto u pacjentéw z zaawansowana postacia chloniaka odsetek
CD8*CD28- we krwi obwodowej i skérze byt statystycznie wyzszy w poréwnaniu z pacjentami
we wezesnym stadium choroby. WykazaliSmy takze znamienna dodatnia korelacje pomigdzy od-
setkiem komoérek CD8*CD28~ we krwi obwodowej, a wiekiem, stadium zaawansowania choroby
oraz odsetkiem komérek CD8*CD28~ w skorze. Ponadto odsetek komérek CD8*CD28~ w skorze
0s6b chorych korelowat znamiennie dodatnio z wiekiem oraz ze stadium zaawansowania choroby.

Wyniki przeprowadzonych przez nas badan sugeruja, ze w progresji chtoniakéw T-komérkowych
skory istotng role odgrywa immunotolerancja guza, w rozwoju ktérej uczestnicza limfocyty

CD8*CD28".

Stowa kluczowe:
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INTRODUCTION

Cutaneous T-cell lymphomas (CTCL) are classified as
non-Hodgkin’s lymphomas with clonal CD4 cell prolife-
ration. They account for 1% of all non-Hodgkin’s lympho-
mas. The most common CTCL type is mycosis fungoides
or Sezary syndrome (MF/SS). The main prognostic factors
in MF/SS include stage of the disease, extracutaneous ma-
nifestation, and patient age [5]. The immunological com-
petence of CTCL patients as well as the mechanisms le-
ading to disease progression are still widely analyzed. A
proper immune response requires a balance between patho-
gen-dependent functions and immunotolerance mechani-
sms. Most protective functions are regulated by CD4* and
CD8* T lymphocytes. CD8* T cells play an important role
as both effector and regulatory cells in most autoimmune
diseases and in organ transplants. Their function manife-
sts in suppressor cytokine production, i.e. interleukin 10
(IL-10) and tumor growth factor beta (TGF-p), as well as
the inactivation of dendritic cells. The CD8*CD28~ T-cell
subtype derived from T lymphocytes acts in a dual manner:
antigen-dependent through antigen-presenting cells (APCs)
and antigen-independent through cytokine secretion. APCs

co-cultured with CD8*CD28" T cells become less efficient
in inducing a T cell-dependent immune response. Such in-
teraction prevents the upregulation of costimulatory mole-
cules by APCs, hence decreasing the delivery of these si-
gnals to CD4* T cells [9]. This results in a reduction in or
a complete lack of activation of CD4* Th cells and the de-
velopment of an anergic state [11]. Increased proportions
of CD28" cells were reported in cases of infectious dise-
ases, HIV infection, organ transplantation, and neoplasms
(head and neck tumors) [4,11,12]. There are no data regar-
ding the role of CD8*CD28~ T cells in the course of prima-
ry cutaneous T-cell lymphoma. Therefore the aim of this
study was to assess CD8*CD28" lymphocytes in the peri-
pheral blood and skin infiltrates of patients with cutaneous
T-cell lymphoma and to determine whether their count is
associated with the clinical stage of the neoplastic disease.

MEeTHODS

Patients

The analysis was conducted on 41 not previously treated
patients, 26 males and 15 females aged 33-85 (median: 57
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years), diagnosed with primary cutaneous CD4* T cell lym-
phoma, i.e. mycosis fungoides or Sezary syndrome. Mycosis
fungoides was diagnosed in 6 patients in stage T2ZNOMO,
18 in T3N1MO, 8 in T4AN2M1, and 9 in TAN3M1B1 who
fulfilled the Sezary syndrome criteria according to TNMB
and the WHO-EORTC classification [14,15]. The control
group consisted of 29 healthy individuals matched by age
and sex to the patient group.

Materials and methods

The material was a skin lesion biopsy for immunohistoche-
mical and histopathological analysis and EDTA-drawn pe-
ripheral blood collected at diagnosis. The immunohistoche-
mical and histopathological analysis was performed at the
Department of Pathological Anatomy, Wroclaw Medical
University, and the cytometric analysis was realized in the
lab of the Department of Hematology, Blood Neoplasms,
and Bone Marrow Transplantation. Immunohistochemistry

Paraffin-embedded tissue derived from the cutaneous T-cell
lymphoma skin biopsies was used for the immunohisto-
chemical analyses. From each block, a slide for simultane-
ous assessment of CD8 and CD28 antigen expression and
a control slide for quality checking and reaction validation
were prepared. The primary antibodies used for these re-
actions were anti-CD28 (BD Biosciences, Germany) and
anti-CD8 (Abcam, UK).

The tissue sections were sequentially incubated for 30 minu-
tes at room temperature with 1: 100 dilutions of anti-CD28
and anti-CD8 antibody. The immune complex was then vi-
sualized with an EnVision+ HRP, Mouse (DAKO) detec-
tion system. The immunocytochemical reaction for the first
antibody was developed with 3,3-diaminobenzidine (DAB)
and for the second with 3-amino-9-ethylcarbazole (AEC).
These two chromogens were applied to obtain differing co-
lor reactions: dark-brown (DAB) and intense red (AEC).
The expression of CD8 and CD28 antigen was determined
using an Olympus light microscope (magnification: 100x)
with computer image analysis (AnalySIS DOCU software).

The slides were analyzed by assessing 1000 cells and deter-
mining the percentage of antigen-positive cells. The aim of
the analysis was to establish the percentage of CD8* cells
displaying a CD28-positive reaction. All of the prepara-
tions were analyzed twice and mean values were calculated.

Cytometric analysis

The expression of CD28 antigen on the CD8* T lymphocy-
tes was tested on EDTA whole peripheral blood samples.
Blood was incubated with the murine monoclonal antibodies
anti-CDS8-FITC, anti-CD28-PE, and anti-CD3-CyS5 (Becton
Dickinson). Erythrocytes were lysed, the cells were washed
in PBS by centrifugation, and analyzed on a PAS flow cyto-
meter (Partec, Germany) equipped with FloMax2,4B softwa-
re. Fifty-thousand cells were analyzed each time. The lym-
phocytes were gated according to CD45 and CD14 staining
(leukogate). The percentage of CD28* cells was expressed
as the fraction of double-positive CD3*CD8* lymphocytes.

Due to small sample size, the Mann-Whitney U test for
independent samples and Spearman’s rank test were ap-

plied for statistical analysis. A p value of 0.05 was consi-
dered statistically significant. Stat Soft Statistica software
was used to perform the analysis.

ResuLts

The median percentage of lymphocytes in the peripheral
blood of all the patients was 28.7% (range: 10.7-86.9%)
and of CD3*CD8* lymphocytes 20.8% (1.7-48.9%). In
the control group the median lymphocyte percentage was
31% (range: 11.3-54.56%) and of CD3*CD8* lymphocy-
tes 19.37% (range: 4.41-38.98%).

The median percentage of CD8*CD28" cells in the pa-
tients’ peripheral blood was 49.5% (range: 5.2-92%) and
was significantly higher than in the control group (median:
35.51%, range: 6.2—60.10%, p=0.001). In the patients with
a more advanced disease stage (17 individuals), the per-
centage range of CD8*CD28- lymphocytes was 20-92%
and was significantly higher than in the 24 patients with an
earlier disease stage, in whom it ranged from 5.2 to 63.5%
(p=0.00007). The percentage of CD8*CD28" lymphocytes
in the skin biopsies of the patients with advanced lympho-
ma was significantly higher than in the patients with less ad-
vanced disease (median: 99.5%, range: 76.1-99% and me-
dian: 77.4%, range: 17.6-99.5%, respectively, p=0.000001).

The whole patient population displayed statistically si-
gnificant positive correlation between the percentage of
CD8*CD28" cells in the peripheral blood and age (R=0.33,
p=0.04), disease stage (R=0.67, p=0.00002), and the percen-
tage of CD8*CD28" cells in the skin (R=0.72, p=0.000002).
Moreover, the percentage of CD8*CD28" cells in the
patients’ skin indicated significant positive correlation
with age (R=0.33, p=0.03) and disease stage (R=0.88,
p=0.000001).

The results are displayed in Figures 1-4.

Discussion

Immune system homeostasis is maintained through the
normal function of regulatory lymphocytes. Among them,
the T-suppressor cell CD8*CD28" subtype is characterized
by acting in an antigen-dependent or -independent manner.
According to Colovai et al., CD8*CD28" lymphocytes re-
cognize MHC class I antigen on APCs and suppress CD4
lymphocyte proliferation by a cell-to-cell contact mecha-
nism [2]. Another mechanism, suggested by Filaci et al.
[4], proposes that CD8*CD28" lymphocyte-mediated sup-
pression is associated with the secretion of the suppressing
cytokines IL-10 and TGF-f [4]. Elevated CD8*CD28" lym-
phocyte counts were observed in autoimmune disorders,
head and neck tumors, infectious diseases, and in elderly
people [1,7,11,13].

In head and neck cancer, elevated CD8*CD28" lymphocyte
count correlated with active disease and patient age [11].
Disruption of the CD8*CD28" cell production and function
was also observed in autoimmune diseases, for example
systemic lupus erythematosus, scleroderma, and multiple
sclerosis [4]. Tulunay et al. found a decrease in circulating
CD8*CD28" lymphocytes in lupus erythematosus patients
which was associated with diminished suppression resul-
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ting in autoreactive B-cell and antibody production and
overproduction [12]. The immunopathogenesis of cuta-
neous T-cell lymphoma as well as the patient’s immuno-
logical state are still widely analyzed in clinical studies.

The impaired T-cell suppressor function in CTCL may be
triggered by increased cytokine production (mainly 1L-4
and IL-10) in the neoplastic clone [5]. Moreover, constant
secretion of these cytokines is believed to cause disrup-
tion of macrophage and CD4* lymphocyte function, le-
ading to disruption of the recognition and destruction of
cancer cells [3].

The presence of CD8*CD28" lymphocytes in neoplastic
diseases is relatively poorly described in the literature.
Research has focused to date on detecting these cells in
peripheral blood and solid tumors. There are no data re-
garding the assessment of CD8*CD28" cells circulating in
the blood or present in skin infiltrates of CTCL patients.
Our study included CTCL CD4* treatment-naive patients
in whom we measured peripheral blood and skin-derived
CD8*CD28 lymphocytes. We demonstrated a significantly
higher percentage of CD8"CD28" cells in the patients’ pe-
ripheral blood than in the control group and higher counts

Fig.4.The correlation between the percentage of (D28- cells in infiltrated
skin sections and of (D28- cells of the peripheral blood (D8+ population
in CTCL patients

in advanced disease stage than in early stage. Additionally,
the statistical analysis revealed that the CD8*CD28" cell co-
unt in peripheral blood increases with age and disease stage
and correlates with the CD8*CD28" cell count in skin infil-
trates. Moreover, the percentage of CD8*CD28" lymphocy-
tes in skin infiltrates increases with age and disease stage.

Our results are consistent with those obtained by Tsukishiro
et al. for head and neck cancer, both regarding the circula-
ting CD8*CD28" cell count and the positive correlation with
patient age. These authors observed decreased CD8*CD28~
cell counts after tumor removal [11]. The presence of the-
se lymphocytes in CTCL skin infiltrates observed in our
study is also consistent with the results obtained by Filaci
et al. and their hypothesis concerning a suppressor role of
CD8*CD28 cells, which induces and maintains immunoto-
lerance to neoplastic antigens in the tissue [4]. Additionally,
we found positive correlation of CD8*CD28" cell percen-
tage with disease stage and patient age.

We wish to stress the observation that the correlation co-
efficient between CD8*CD28" lymphocyte percentage,
both in peripheral blood and skin infiltrates, and disease
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stage was significantly higher than that between this per-
centage and patient age (R=0.67, R=0.88, and R=0.33,
respectively). This indicates that the connection of this
lymphocyte subtype with disease stage is stronger than
with patient age.
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