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Abstract 
Sézary syndrome (SS) is the leukemic variant of cutaneous T cell lymphoma. It is characterized by 
exfoliative erythroderma, peripheral adenopathies and circulating atypical lymphoid cells. The SS 
incidence is not known, it should be of approximately 30-40 new cases per year in the USA. Even if a 
wide range of chromosome anomalies has been reported, etiolology of SS remains unknown. Main clinical 
features include erythema,palmo-plantar keratoderma, alopecia, onychodystrophy, ectropion, pruritus 
shivering and a sensation of «feeling cold» and facies leonine. Blood criteria to define SS are currently the 
following: an absolute Sézary cells count of 1,000 cells/mm3 or more; an increase in CD3 or CD4 positive 
cells resulting in a CD4/CD8 ratio of 10 or more; aberrant expression of pan T cell markers by flow 
cytometry; deficient CD7 expression on T cells; increased relative or absolute lymphocyte counts with 
evidence of a T cell clone in the blood by Southern blot or PCR technique and chromosomally abnormal T 
cell clone. Although numerous trials have been reported, SS treatment is still an open problem. 
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Definition 
Sézary syndrome (SS) is the leukemic variant of 
cutaneous T cell lymphoma (CTCL). It is 
characterized by exfoliative erythroderma, 
peripheral adenopathies and circulating atypical 
lymphoid cells. First descriptions were reported 
by Sézary and Bouvrain (1) in 1938 and 
independently by Baccaredda (2) in 1939. 
 
Epidemiology 
Few data are available in literature about the 
incidence of SS. Most papers do not separate 
SS patients from mycosis fungoides patients. 
Data collected by the SEER (Surveillance, 
Epidemiology, and End Results) from 1973 to 
1984 for the two diseases show an increase 
from 0.2 new diagnoses per 1,000,000 

inhabitants in 1973 up to 0.4 in 1984 (3) in the 
USA. On the assumption that SS represent no 
more than 5% of all cutaneous lymphomas, the 
incidence should then be of approximately 30-40 
new cases per year in the USA (3,4). As to 
Europe, the only data published report an annual 
incidence of 0.84 new cases per year per 
1,000,000 inhabitants in Piedmont (Northern 
Italy), and confirm an increasing over the past 
two decades (5). The disease occurs more 
frequently in males, with a higher incidence in 
patients over 60 (5-7).   
 
Etiology 
Even if a wide range of chromosome anomalies 
(numeric anomalies, chromosome aberrations 
and translocations) has been detected, no 
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specific clonal aberration has been reported to 
date (8). The current views suggest that a 
persistent antigenic exposure and stimulation, 
associated with some immunologic imbalance in 
the host, may lead to the development of a 
malignant clone of T- lymphocytes in a pre-
existing benign lymphocytic infiltrate. A higher 
incidence of SS was associated to occupational 
exposure to industrial solvents, and was 
reported in patients employed in petrochemical, 
textile, manufacturing or construction industries 
(9). Similarly, some retrospective studies 
revealed delayed contact hypersensitivity 
responses as detected by cutaneous patch-tests 
performed before erythroderma onset, in the 
majority of patients (10). More recently, viral 
agents have been implicated, in particular the 
human T-cell lymphotropic virus type I and II (11-
13). However, previous reports suggesting a 
relationship between HTLV-I/II infection and 
CTCL have not been confirmed by recent 
studies (14- 16).  A serologic evidence of HTLV-
I/II infection can be observed only in a small 
subset of CTCL patients and no conclusive 
molecular analyses have been reported to date 
(16). Other agents, such as cytokines (IL-7) (17) 
or adhesion molecules, may be involved in the 
development rather than the early phase of 
disease.  
 
Clinical description 
The erythema involves at least 80% of the skin 
surface and although scaling may be absent at 
onset it progressively increases, becoming 
lamellar. Palmo-plantar keratoderma is observed 
in 70% of cases, this takes the form of diffuse 
hyperkeratosis and/or large scales with painful 
fissuring. Alopecia, characterized by diffuse hair 
thinning, is accompanied by alopecia of 
eyelashes and eyebrows. Onychodystrophy 
occurs in 65% of patients with partial or total 
onycholysis or pachyonichia. Fifty per cent of 
cases have ectropion. 
Pruritus is present at the onset of the disease in 
50% of cases and in 20% is severe; it increases 
with progression and is refractory to all 
symptomatic treatment. Shivering and a 
sensation of «feeling cold» constantly 
characterize the clinical picture. In fact patients 
with erythroderma lose their capacity for 
thermoregulation and tend to take up the 
temperature of their environment resulting in 
both hypo- and hyperthermia. Facies leonina, 
due to both infiltration of the skin and edema, is 
more frequent in the advanced stages of the 
disease as well as nodular and ulcerated 
lesions. 
The onset of SS is a heterogeneous: 
erythroderma represents the first manifestation 
of the disease in 30% of cases; eczematous 

lesions, contact allergy and non specific chronic 
dermatitis precede erythroderma for long period 
in 27% of cases.  
Progressively spreading, erythematous-
oedematous patches or severe pruritus with mild 
erythema that gradually progresses to 
erythroderma are found in 1/3 of patients. 
SS represents the leukemic form of mycosis 
fungoides in 11% of cases (5).   
Due to severe immunodepression, recurrent 
bacterial (Staphylococcus aureus, Pseudomonas 
aeruginosa) and viral infections (mainly due to 
herpes simplex infections) become more 
frequent during the course of the disease and 
are often difficult to resolve.  
Bone marrow biopsy is often either negative or 
shows only moderate infiltration (< 20%) by 
atypical lymphoid cells. Hepatosplenomegaly 
occurs in 30-40% of cases. Visceral involvement 
(liver, kidney and lung) is difficult to diagnose at 
laboratory tests and/or radiologic investigations, 
but are found in 40-50% of cases at autopsy.  
Total leucocytes are generally either normal or 
slightly increased in SS patients and only 10-
15% show leucocytosis. Neither anemia nor 
thrombocytopenia are observed in the early 
stages, even if they are moderately present in 
the advanced phases. Hyposideremia is 
observed as from diagnosis partly due to 
malabsorption and iron loss in skin scales and 
partly due to the reduction in the number of 
protein carriers in the peripheral blood (in 
particular transferrin). Rapid proliferation of the 
epidermis may increase the metabolic need for 
folic acid producing a deficiency. 
Hypoalbuminemia is observed in 30% of patients 
and serum lactate dehydrogenase (LDH) levels 
are above the normal range in 40-50% of cases. 
Both hypo- and hyper-gammaglobulinemia can 
be found in 20-40% of patients and an 
electrophoretic monoclonal peak is seldom 
detected. 
 
Diagnostic methods and diagnostic criteria 
Sézary cells (SC) (synonymous terms: mycosis 
cells, Lutzner cells, cerebriform lymphocytes) are 
atypical lymphocytes with an infolded or grooved 
nucleus, with a similar morphology both in tissue 
and peripheral blood. “Small cells” are smaller 
than 12 µm in diameter, “large cells” are>12 µm 
and the “very large cells” are>14 µm in diameter. 
Thus with cytomorphologic criteria, SS can be 
classified according to the International Society 
for Cutaneous Lymphomas (ISCL) (18) as 
follows:  
- small cell variant: when more than 80% of the 
SC are small; 
- large cell variant: when 20% or more of SC are 
very large; 
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- mixed cell variant: when an intermediate 
number of large SC  and small SC  are found.  
Patients with very large SC in the blood have a 
worse prognosis than those without (5, 19). 
Therefore, the proportion of large SC is a more 
useful prognostic parameter than the total 
number of circulating SC. 
SC have the immunophenotype of mature helper 
“memory” T cells: CD2+ CD3+ CD5+ CD4+ 
CD8- CD45RO+, however neoplastic T cells 
may show a diminished expression of surface 
antigens such as CD2, CD3, CD4 or CD5. The 
diminished number of molecules on the cell 
surface can be recognized by cytofluorimetry 
and the population with lower fluorescence 
intensity can be separated from the normal 
bright cells (CD3 dim ,CD2 dim, CD4 dim).The most 
frequent immunophenotypic abnormality is the 
loss of CD7, even if some cases of CD7+ 
circulating  SC have been reported (from 17 to 
41%). The presence of lymphocytes expressing 
an aberrant immunophenotype is significantly 
associated to a poorer prognosis (median 
survival 20 vs 46 months) (20). 
The lack of dipeptidyl peptidase IV (DPP-
IV/CD26) expression was found a constant 
feature of circulating neoplastic T cells in SS and 
the levels of CD26-subpopulation correlate with 
the extent of peripheral blood involvement (5). 
The CD4+CD26-subpopulation accounts for less 
than 10% of total normal lymphocytes (7.1 ± 
0.3%) with a range from 3 to 14%.  
CD4+CD26-percentage values are significantly 
increased in SS cases. A cut-off value of 30% 
was found to have a sensitivity of 97%, a 
specificity of 97% and a positive predictive value 
of 100% in the diagnosis of peripheral blood 
involvement. All the patients with erythrodermic 
inflammatory skin disease had CD4+CD26-
percentage values lower than 30%. Clonal SC 
cells were found CD4+CD26- (21). 
Although CD62L (L-selectine) is often negative 
in SC, this is a non-specific feature since T cells 
from normal and erythrodermic inflammatory 
disease can lose this marker.  
Activation markers HLA-DR, CD25, CD71 and 
CD38 are nearly always confined to a low 
number of cells.  
Monoclonal antibodies that react with the 
variable region of α- or β-chain of the T cell 
receptor are useful to demonstrate a clonal 
expansion of neoplastic T cells, but a TCR Vβ 
restricted CD4+ T cell population is found in only 
30% of cases. The recent availability of a panel 
of Vβ antibodies, covering more than 65% of all 
Vβ domain, can offer a relevant improvement. 
Recently Bagot et al. (22) reported that 
circulating and cutaneous SC cells express 
CD+158k/p140-KIRDL2. 

Polymerase chain reaction (PCR) based 
molecular techniques, to detect T cell clonality, is 
most sensitive, with a threshold detection 
sensitivity of 1% or less and is at least ten fold 
more sensitive than Southern Blot polymerase 
chain reaction.  
cDNA arrays is a new tool to investigate the 
gene expression pattern in peripheral blood 
mononuclear cells from SC patients (23). 
The ISCL (18) recently proposed the following 
blood criteria to define SS and leukemic (“B2”) 
blood rating: 
- an absolute SC count of 1,000 cells/mm3 or 
more; 
- an increase in CD3 or CD4 positive cells 
resulting in a CD4/CD8 ratio of 10 or more; 
- aberrant expression of pan T cell markers by 
flow cytometry (CD2, CD3, CD4, CD5); deficient 
CD7 expression on T cells (or  CD4+CD7- cells  
≥ 40%) represent a tentative criterion of SS at 
this time; 
- increased relative or absolute lymphocyte 
counts with evidence of a T cell clone in the 
blood by Southern blot or PCR technique; 
- chromosomally abnormal T cell clone.  
 
Histology 
Histopathologic picture of SS can often be 
aspecific, in fact several studies have reported 
the difficulty in distinguishing SS from 
inflammatory dermatoses and multiple biopsies 
are sometimes required in order to obtain a 
definitive diagnosis (24). Non-specific cutaneous 
histopathologic findings were found in 33% of 
patients, although a circulating T cell clone was 
identified by molecular biology (25). 
Acanthosis with variable hyperkeratosis and 
parakeratosis and a dermal lymphocytic infiltrate 
is the dominant picture. Prominent papillary 
dermal telangiectasia is a constant finding. 
Papillary dermal fibrosis can also be noted and 
is more pronounced in long-standing lesions. A 
perivascular lymphocytic infiltrate with a 
moderate and focal epidermotropism can be 
observed in early lesions. An intense band-like 
infiltrate MF-like in the upper dermis is more 
frequent when erythroderma is evident. 
Pautrier’s microabscesses (clusters of atypical 
lymphocytes in the epidermis) are uncommon; 
single intraepidermal lymphocytes with 
hyperchromatic and hyperconvoluted nuclei 
surrounded by a clear halo are the most frequent 
finding and their number increases with 
erythroderma progression. Atypical large 
lymphocytes in the dermis are scarce and 
scattered and are more numerous when large 
cells predominate in peripheral blood. In the 
small cell variant, the infiltrate is characterized 
by a dense monomorphic proliferation of atypical 
small lymphocytes with a reduced number of 
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hystiocytes and plasma cells. 
Immunophenotyping of the skin specimen shows 
a proliferation of CD4+ cells with a very low 
number of  CD8+ cells. Both epidermotropic and 
dermal CD4+ cells can show a variable loss of 
pan T cell antigens mainly CD5, CD2, CD7 and 
CD26 (26). The relief of phenotypical 
abnormalities in presence of a non-specific 
histopathologic pattern helps to make a 
differential diagnosis with inflammatory diseases.    
The lymph node pattern in SS varies from 
dermatopathic lymphadenopathy (LN1), small 
clusters of convoluted cells (< 6 cells per cluster) 
(LN2), large clusters (LN3) to a complete 
architectural effacement with diffuse infiltration 
with atypical lymphoid cells (LN4). 
 
Therapy 
Although numerous trials have been reported, 
SS treatment is still an open problem. Moreover, 
due to the rarity of the disease there is a 
shortage of controlled studies, making 
interpretation of the results a difficult question. 
The target of inducing complete or partial 
remissions whilst prolonging survival and, at the 
same time offering the patient a good quality of 
life, is a hard task indeed. The aggressiveness of 
the disease depends on the intrinsic resistance 
of SC to the drugs, the advanced age of the 
patients, the suppression of T cell mediated 
immunity, with an increase in incidence of 
severe infections, and on 
hemodynamic/metabolic abnormalities due to 
erythroderma.  
Single agent regimens do seem to have similar 
efficacy to combination regimens but with lower 
toxicity.  
Neither PUVA-photochemotherapy nor total skin 
electron beam therapy (TSEB) are effective. 
Chlorambucil alone or associated to Prednisone 
gave 20% overall response (OR). Methotrexate 
administered intravenously at the dose of 1-5 
mg/kg every week followed by oral citrovorum 
factor followed by oral administration  (25-50 mg) 
as weekly maintenance for an average of 23 
months gave 40-50% OR (27,28).  
Purine analogues are reported to induce high 
short-lived remission rates. 
Deoxycoformycin (3.75-5.0 mg/m2/day for 3 days 
every 3 weeks) induced a response in 10/14 
patients with 4 complete remission (CR) for 3.5 
months. However, two patients maintained the 
response for 17 and 19 months respectively 
(29). Dearden et al. (30) reported 62% OR in 16 
patients with an average duration of 9 months. A 
recent metanalyis (31) documented 40% OR 
with 7% CR and an average progression time 
ranging from 1.3 to 8.3 months. Side effects 
include nausea, infections, myelosuppression, 
CD4 lymphopenia, renal toxicity, hepatotoxicity. 

Literature data reports a response rate of 20-
47% with a median duration less than 6 months 
for 2-chlorodeoxiadenosine (2CdA) (32,33).  
Fludarabine monophosphate (FAMP) has shown 
a significant activity in the management of 
relapsed low-grade lymphoproliferative 
disorders. Von Hoff et al. (34) treated 31 CTCL 
patients with FAMP, obtaining a 19% RR but 
only a 3% complete response rate. Although the 
addition of continuous low-dose interferon 
seems to improve the clinical efficacy (51% RR), 
it is however associated with a significant 
increase in systemic toxicities (35). Recently, 
Scarisbrick et al. (36) reported the use of FAMP 
associated with cyclophosphamide in 12 
advanced CTCL patients, obtaining a response 
in 5 SS patients without a significant survival 
improvement coupled with severe bone marrow 
toxicity. 
Forty three CTCL patients (16 Sézary syndrome, 
SS; 27 mycosis fungoides, MF, stage IIb to IV or 
with peripheral blood involvement) were treated 
with FAMP 25 mg m2  on days 1 to 5 every 28 
days; ExP was performed after FAMP in 16 
patients. 
After a median follow-up of 3.5 years (range: 6 
months – 5.8 years), the RR was 30.2%, the 
complete response (CR) rate 9.3%. MF patient 
RR was 25.9% (7/27); only 1 CR was observed. 
Three CR and 3 PR were observed in the SS 
group (RR: 37.5%); average response was 11 
months (range: 3-60+). Two CR patients are still 
disease-free after 41 and 60 months. Seven 
refractory/relapsed patients achieved a response 
to ExP (1 refractory and 2 relapsed MF patients 
and 2 refractory and 2 relapsed SS patients) 
(37).  
The largest number of studies in the last past 
years are related to photopheresis. 
Photopheresis or extracorporeal 
photochemotherapy (ECP) is immunomodulating 
procedure developed by Edelson in 1987 (38) 
and approved by Food and Drug Administration 
for the treatment of CTCL in 1988. ECP 
incorporate in a single procedure PUVA therapy 
and leukapheresis. In the first studies whole 
blood was removed from patients who have 
previously ingested the photosensitising agent 8-
methoxypsoralen (8-MOP) followed by 
leukapheresis and exposure of the 8-MOP 
containing white blood cells, extracorporeally, to 
an UVA light source prior to their return to 
patient.  
Since 1999 a liquid 8-MOP is delivered directly 
in the collection bag containing the enriched 
WBC fraction prior to radiation and reinfusion. 
This allowed avoiding the side effects of orally 
ingested psoralen and the possible erratic 
absorption of the drug. The treatment is 
repeated on two successive days at 2-4 week 
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intervals for at least 6 cycles. ECP is well 
tolerated with remarkable low side effects.  
Recently Knobler and Jantschitsch (39) reviewed 
all the series of treatments with ECP 
monotherapy in patients from North America and 
Europe. Overall response rate is 61% in 448 
patients studied, with prolonged response time 
and increase survival. However a number of 
refractory SC patients induced to explore the 
addition of a biological response modifier (40). A 
systematic review of response rates in CTCL by 
Russell Jones (41) indicates that randomised 
controlled trial of ECP are required to assess its 
efficacy on disease free and overall survival.  
Recently phase II and III studies of new 
promising drugs such as monoclonal antibodies 
(anti-CD4, CAMPATH-anti-CD52, DAB389-IL-2) 
and a novel retinoid  (Bexarotene) are undertake 
to clarify their role on SS. 
 
Unresolved questions 
The etiology of SS is still poorly understood. The 
pivotal question of whether the disease evolves 
from a chronic inflammatory to a neoplastic form, 
or rather begins as a true neoplastic condition 
has not been completely resolved despite the 
recent advances in this field of research. 
Although numerous clinical trials have been 
reported, SS treatment remains to be clearly 
assessed. 
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