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Abstract

Background: Peripheral blood involvement is recognised as an adverse prognostic factor in Mycosis Fungoides (MF) & Sézary 
Syndrome (SS) which is reflected in the revised staging for MF/SS using blood (B) classification. Various methods exist to assess 
B classification.
Objective: To assess peripheral blood involvement in MF/SS using T-cell receptor (TCR) analysis, lactate dehydrogenase levels and 
flow cytometric immunophenotyping.
Methods: 57 consecutive patients with MF/SS assessed at our Cutaneous Lymphoma Centre, University Hospital Birmingham, UK 
between 2011 and 2014 were identified: 30 with early stage (I-IIA) and 27 with advanced disease (IIB-IV).
Results: In early stage disease, 2/30 (7%) had identical TCR clones in skin and blood compared to 14/27 (52%) in advanced disease 
(p<0.001). Abnormal immunophenotyping was found in 7/27 patients (26%) with advanced disease (p=0.003) which included 6/14 
(43%) erythrodermic patients but none in early stage disease. Elevated LDH was the most frequent abnormality occurring in 60% 
including 39% with early stage disease.
Conclusion: This represents the first study of all stages of MF/SS analysed for peripheral blood involvement. Abnormal immu-
nephenotying is unusual in early or tumour stage disease. TCR gene analysis provides a sensitive detection rate of low level blood 
involvement in early MF but lacks specificity hence improved sequencing techniques is required such as next generation sequenc-
ing. We suggest that standardised TCR gene analysis can be used as a screening tool in all stage MF/SS patients and those with 
identical clonality or advanced disease patients can be further tested with immunophenotyping.
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Introduction

 Cutaneous T-cell lymphoma (CTCL) is a clonal lymph-
oproliferative malignancy involving the skin. Mycosis fungoi-
des (MF) and Sézary syndrome (SS) account for 65% of all 
CTCL[1,2]. MF patients usually present with early stage disease 
(stage IA-IIA) consisting of cutaneous patches and plaques and 
pursue an indolent clinical course with 87% 5-year survival 
rate[3,4]. However, patients with early stage disease may progress 
to advanced disease (stage IIB-IVB) with tumours, erythroder-
ma, blood, nodal or visceral involvement[5,6]. Sézary syndrome is 
an erythrodermic the leukemic variant of CTCL with a median 
survival of 3 years[7-10]. 
 The initial staging by the Mycosis Fungoides Co-op-
erative Group and the National Cancer Institute (1979) devised 
a Tumour (T), Node (N), Metastasis (M) classification for stag-
ing MF/SS[11]. Later studies demonstrated that significant pe-
ripheral blood involvement is an independent prognostic factor 
regardless of skin (T) or node (N) classification[12-15]. In 2007, 
the International Society for Cutaneous Lymphomas (ISCL) and 
European Organisation for Research and Treatment of Cancer 
(EORTC) revised the staging system for MF/SS and included 
blood classification using TNMB for overall staging IA-IVB 
(Table 1). Blood involvement is classified as B0-B2 (Table 2), 
Where B0 ≤5% circulating atypical lymphocytes, B1 greater 
than 5% circulating lymphocytes and B2 meets one of the fol-
lowing criteria; >1000/µL or CD4:8>10 or CD4+CD7->40% or 
CD4+CD26- >30%.

Table 1: ISCL/EORTC revised staging system for MF/SS
T N M B

IA 1 0 0 0,1
IB 2 0 0 0,1
IIA 1,2 1,2 0 0,1
IIB 3 0-2 0 0,1
IIIA 4 0-2 0 0
IIIB 4 0-2 0 1
IVA1 1-4 0-2 0 2
IVA2 1-4 3 0 0-2
IVB 1-4 0-3 1 0-2

 T1, patches or plaques covering < 10% of the body surface. 
Further stratified into T1a (patches only) and T1b (plaque +/- patch); 
T2, patches or plaques equal to or greater than 10% of the body surface. 
Further stratified into T2a (patches only) and T2b (plaque +/- patch); 
T3, more than one tumour (equal to or greater than 1cm); T4, erythrod-
erma which means involvement of more than 80% skin
 N0, no palpable lymphadenopathy or histological evidence 
of mycosis fungoides; N1, Clinically abnormal peripheral lymph nodes 
and histopathology Dutch grade 1 or NCI LN0-2. Further stratified into 
N1a (clone negative) and N1b (clone positive); N2, clinically abnormal 
peripheral lymph nodes and histopathology Dutch grade 2 or NCI LN3. 
Further stratified into N2a (clone negative) and N2b (clone positive); 
N3, Clinically abnormal peripheral lymph nodes and histopathology 
Dutch grade 3-4 or NCI LN4 (clone positive or negative); Nx, clinically 
abnormal peripheral lymph nodes but no histologic confirmation
 M0, no visceral involvement; M1, histologically confirmed 
visceral involvement.

Table 2:  Blood Classification
Classification Diagnostic criteria
B0a Absence of significant blood involvement: 5% or 

less of peripheral blood lymphocytes area atypical 
(Sézary cells) + Clone negative

B0b Absence of significant blood involvement: 5% or 
less of peripheral blood lymphocytes area atypical 
(Sézary cells) + Clone positive

B1a Low blood tumour burden: 5% or more of peripheral 
blood lymphocytes area atypical (Sézary cells) but 
does not meet the criteria of B2 + Clone negative

B1b Low blood tumour burden: 5% or more of peripheral 
blood lymphocytes area atypical (Sézary cells) but 
does not meet the criteria of B2 + Clone positive

B2 High blood tumour burden: a clonal rearrangement 
of the TCR in the blood and either: 1.     1.0 K/μL 
or more Sézary cells or, 2.     one of the 2 criteria 
outlined by the ISCL: (1) increased CD4+ or CD3+ 
cells with CD4/CD8 of 10 or more or (2) Increase 
in CD4+ cells with an abnormal phenotype (≥ 40% 
CD4+/CD7− or ≥ 30% CD4+/CD26− has been sug-
gested).

 Previous studies have shown that blood tumour burden 
is an important prognostic factor but this classification has not 
been tested prospectively. A series of studies have demonstrated 
that a B2 rating[2], or a hematologic staging of 3 or more (i.e. 
H3: with more than 1,000/mm3 absolute Sézary count; H4: with 
more than 10,000/mm3 absolute Sézary count) according to the 
suggested British Classification[2,215,16] is associated with a poor 
prognosis. In contrast, Agar et al found that B1 was the most 
significant cut off for defining a poorer prognostic group in MF/
SS[17].
  Manual Sézary cell estimates, previously used to assess 
blood tumour burden in SS, have been superseded by flow cy-
tometry which has been proven to be more reliable in quantify-
ing peripheral blood tumour burden. T-cell clonality can be mea-
sured by Southern blot and/or polymerase chain reaction (PCR) 
analysis of T-cell receptor (TCR) gene rearrangements[2,18] and 
detect low level blood involvement but do not provide a quan-
titative measurement. Here we assess the blood classification in 
patients with all stages of MF and SS and test the clinical utility 
of flow cytometry and TCR analysis of peripheral blood for de-
tecting blood involvement.

Methods

 A retrospective cross-sectional study was performed 
reviewing 57 consecutive patients with MF/SS assessed at our 
Cutaneous Lymphoma Centre, University Hospital Birming-
ham, UK, between 2011 and 2014. The study population includ-
ed 51 with MF and 6 with SS. Diagnosis of MF/SS was made 
based on ISCL/EORTC staging criteria[19] using a combination 
of clinical, immunohistochemical and histologic findings. From 
the hospital records, white cell count (WCC), eosinophil count, 
lymphocyte count and serum lactate dehydrogenase (LDH) level 
were recorded from the time of clonality and immunophenotyp-
ing study. This study was approved via the Research and Devel-
opment team at University Hospital Birmingham.
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Flow cytometric immunophenotying
 Peripheral blood was collected in EDTA tube and T-cell 
phenotyping was performed using FACSCantoII cytometers 
(BD Biosciences, San Jose, CA) in the MIRHO laboratories 
(Midlands Integrated Reporting for Haemato Oncology), with 
data acquisition with FACSDiva software. This included seven 
different coloured fluochrome-conjugated antibodies in each 
of five tubes which is the standard panel for investigating new 
lymphoproliferative disease. These were tube one CD19, CD20, 
CD5, CD23, CD200, kappa, lambda; tube two CD19, CD27, 
CD79b, CD10, CD34, CD38, CD45; tube three CD19, CD103, 
CD11c, CD3, CD25, CD45, CD49d; tube four CD3, TCR gam-
ma delta, CD7, CD2, CD4, CD8, CD45; tube five CD3, CD30, 
CD57, CD56, CD16, CD8, CD45 (BD Biosciences). Results 
were assessed by a supervised analysis of serial two dimensional 
plots and sub-gating procedures. According to the ISCL/EORTC 
revised staging criteria, loss of CD7 in >40% of CD4+ T cells 
was used as the most important diagnostic criteria for peripheral 
blood involvement. 

TCR gene rearrangement study
 Genomic DNA was extracted from peripheral blood 
collected in EDTA tube and skin biopsies. TCR β and γ chain 
gene rearrangements were analysed using the BIOMED-2 clon-
ality assays – ABI Fluorescence Detection (IdentiClone, InVivo 
Scribe Technologies, San Diego, CA, USA) according to the 
manufacturer’s instructions[20]. The control gene PCR (Spec-
imen Control Size Ladder master mix) was used to check the 
DNA quality and we only included the DNA samples which if 
more than 300bp products were amplified in a control PCR. 
 A “TCR clone” was considered if dominant peaks, 4 
or more times higher than the baseline, were detected in at least 
3/5 reactions on the ABI tracing. It was considered non-clonal 
if it showed an oligoclonal or polyclonal pattern. Results from 
paired skin biopsies and peripheral blood were cross-referenced 
to determine the presence of matching clonal peaks. 

Statistical Analysis
 Comparisons between variables were performed us-
ing Fisher’s exact test. Cases with missing data were exclud-
ed on a per-analysis basis. All analyses were performed using 
IBM SPSS Statistics 22 (IBM Corp. Armonk, NY), with p<0.05 
deemed to be indicative of statistical significance.

Results

Patient characteristics 
 We reviewed 57 consecutive patients diagnosed with 
MF/SS with a median age of 62 years (range, 48-73 years), of 
whom 27 (47%) were female and 30 (53%) were male. Of 57 
patients, 51 patients had MF and 6 patients had SS. We reviewed 
disease stage of the patients: 30/57 (53%) with early disease 
(stage I to IIA) and 27/57 (47%) with advanced disease (stage 
IIB to IV). Demographics of the study population and their stag-
ing are shown in Table 3.
 

Table 3:  Demographics

Age (Median, Range) 62 (48 - 73)
Gender  
Female 27 (47%)
Male 30 (53%)
Stage  
IA 6 (11%)
IB 23 (40%)
IIA 1 (2%)
IIB 8 (14%)
IIIA 7 (12%)
IIIB 0 (0%)
IVA1 5 (9%)
IVA2 6 (11%)
IVB 1 (2%)
T Classification  
T1a 5 (9%)
T1b 1 (2%)
T2a 9 (16%)
T2b 19 (33%)
T3 9 (16%)
T4 14 (25%)
N Classification  
N0 35 (61%)
N1
N2 4 (7%)
0 (0%)
N3 8 (14%)
Nx 10 (18%)
B Classification  
B0a 40 (70%)
B0b 10 (18%)
B1a 1 (2%)
B1b 0 (0%)
B2 6 (10%)
M Classification  
M0 56 (98%)
M1 1 (2%)

Skin TCR rearrangement study
 All patients (n=57) had skin samples tested for clon-
ality. A dominant skin clone was found in 45 patients (79%). 
The rate of positive clonality on skin was not found to differ 
significantly by disease stage (p=0.340), although it was higher 
in advanced disease (IIB-IVB) at 85% compared to early disease 
(IA-IIA) at 73%. The difference by T-classification was also 
non-significant (p=0.710), with rate of 86% in T4, compared to 
77% in T1-T3.
 
Blood TCR rearrangement study
 T-cell clonality was assessed in peripheral blood by 
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PCR in all patients (n=57). Blood TCR identified a clone in 
31/57 patients (54%) which was identical to skin dominant clone 
in 16 out of 57 patients (28%). In early disease, 2/30 patients 
(7%) had identical skin / blood TCR clones, which was signifi-
cantly lower than the 14/27 (52%) in patients with advanced 
disease (p<0.001). Erythrodermic disease was associated with 
a significantly higher rate of identical skin / blood TCR clones 
(p<0.001), with rates of 64% (9/14) in T4 disease, compared to 
16% (7/43) in T1-T3 (Graph 1).

Graph 1: Identical Clone on Blood TCR Gene Rearrangement Study

Flow cytometric immunophenotyping
 Flow cytometric immunophenotyping was performed 
in all patients (n=57). Abnormal immunophenotyping was 
only detected in patients with advanced disease (7/27, 26%) 
(p=0.003).
 In T1-T3 skin classification, only 1 out of 43 patients 
(2%) had abnormal immunophenotyping compare to 6 of 14 
(43%) in erythrodermic CTCL (p<0.001) (Graph 2).

Graph 2: Abnormal Immunophenotying in Overall Stage and Skin (T) 
Classification

 Amongst patients with abnormal immunophenotying 
(n=7), all patients had stage IV disease; stage IVA1 (n=5) and 
stage IVA2 (n=2). All 7 patients had identical clones on skin 
/ blood TCR gene rearrangement studies. The CD4:CD8 ratio 
was greater than 10 in 6 and all 7 patients had raised LDH. WCC 
and lymphocyte count were raised in 6 of 7 patients (86%) and 2 
patients (29%) had raised eosinophil count. 
 Aberrance in the expression of CD7 was most com-
mon. 5/7 patients with abnormal immunophenotyping had CD7 
aberrancy and more than 95% of CD4+ T cells also had CD7 
aberrancy. In normal immunophenotyping patients, CD4+CD7- 
T cells did not exceed above 5%. There was no CD30+ T cells 
in our patients. The abnormal immunophenotyping results are 
summarised in Table 4.

Blood classification
 Blood classification was B0a in 40 patients, B0b in 10 
patients, B1a in 1 patient, B1b in no patients and B2 in 6 patients. 
Graph 3 shows the rate of abnormal immunophenotying in dif-
ferent blood classifications. Rates of abnormal immunophenoty-
ing differed significantly across the B classification (p<0.001), 
with 1/50 (2%) B0 patients and 6/6 (100%) B2 patients. The pa-
tient with abnormal phenotyping and B0 had overall stage IVA2 
(T2bN3M0B0).

Graph 3: Abnormal Immunophenotyping in Blood Classification

CD4:CD8 ratio
 One of the diagnostic methods to assess peripheral 
blood tumour burden in SS is a global increase in CD4+ T cells 
leading to CD4:CD8 ratio greater than 10 (B2 classification). 
All patients had CD4:CD8 recorded (data completeness 100%). 
Raised CD4:CD8 ratio was not detected in any of the early stage 
patients (0/30) but 6 of 27 (22%) with advanced disease had a 
ratio greater than 10. All patients with raised CD4:CD8 ratio had 
erythrodermic disease (T4) (p<0.001). 
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Table 4: Immunophenotypic features in patients with detectable T cell clones in peripheral blood

Patient Number % of CD4+ T cells 
negative for CD7

CD4:CD8 
ratio CD2 CD3 CD4 CD5 CD7 CD8 CD16 CD56 CD30

1 95% 8.5 dim+/- + + dim+ - - - - -
2 100% 163.2 + + + + - - - - -
3 98% 373.0 - dim+ + + - - - - -
4 100% 43.3 dim+ + + + - - - - -
5 33% 39.0 - dim+ + + partial + - - - -
6 96% 35.5 + + + + - - - - -
7 34% 135 dim+ dim+ + + partial+ - - - -

(dim – underexpression of antigen, defined as at least 0.25 log difference in intensity between normal positive and aberrant population; partial – 
discrete negative and positive expression seen for an antigen in the aberrant population)

9
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 White cell count and differential
 Blood markers including WCC, lymphocyte, and eo-
sinophil count were measured in 56 patients (data completeness 
98%) at the time of diagnosis. The median and range for the 
blood markers are shown in Table 5.

Table 5: Median (range) for white cell count and differentials in MF/SS
Overall Stage

 IA - IIA IIB - IVB
WCC 7.0 (6.0 - 9.1) 8.0 (5.1 – 11.8)
Lymphocyte 1.9 (1.2 - 2.2) 1.4 (0.9 - 2.1)
Eosinophil 0.1 (0.1 - 0.2) 0.1 (0.1 - 0.4)

T Classification
 T1 - T3 T4
WCC 6.9 (5.1 - 9.1) 10.1 (7.7 – 15.5)
Lymphocyte 1.5 (1.1 - 2.0) 1.8 (1.1 – 7.6)
Eosinophil 0.1 (0.1 - 0.2) 0.4 (0.1 - 0.9)

 12 out of 56 patients had raised WCC (21%). This did 
not differ significantly between patients with early and advanced 
disease (17% vs. 26%, p=0.523).
 Eosinophil count was raised in 7/56 (13%) patients. 
Eosinophilia was significantly more likely in advanced than in 
early disease (22% vs. 3%, p=0.048). 
 Lymphocyte count was raised in 7/56 (13%) patients, 
with significantly higher rates of raised counts in advanced 
(22%) than in early (3%) disease (p=0.048). Significant differ-
ences were also detected between T4 and T1-T3 disease, with 
raised counts observed in 43% and 2% of patients respectively 
(p<0.001).
Serum lactate dehydrogenase level
 52 of 57 patients (data completeness 91%) had serum 
LDH result measured. 31 (60%) had elevated LDH above nor-
mal reference range for our laboratory. The median for LDH in 
erythrodermic disease was 288 (range, 270-404) and 209 (range, 
180-264) in patch, plaque and tumour stage disease. 13/14 (93%) 
erythrodermic disease had raised LDH compared to 18/38 (47%) 
in non-erythrodermic disease (p=0.004) (Graph 4). 

Graph 4: Raised Blood Markers in Skin Classification (WCC, lympho-
cyte, eosinophil and LDH)

 As summarised in Table 6, the most frequent abnor-
mality was elevated LDH followed by identical skin / blood 
TCR clonality, immunophenotyping, lymphocyte count, and 
CD4:CD8 ratio in advanced/erythrodermic disease. In early dis-
ease, raised LDH was the most frequent abnormality followed 
by identical skin / blood TCR clonality and lymphocyte count. 
None of the patients with early disease had abnormal immuno-
phenotyping nor raised CD4:CD8 ratio. All investigations were 
found to be significantly associated with erythrodermic disease.
 
Discussion

 In this study, the peripheral blood involvement of 57 
patients diagnosed with both early and advanced MF/SS were 
assessed and the various diagnostic approaches used to measure 
the peripheral blood tumour burden in MF/SS were reviewed. 
In the last decade, many studies found a relationship between 
peripheral blood tumour burden and prognosis and this was re-
flected on the ISCL/EORTC revised staging proposal for MF/
SS by including a blood classification. The ISCL/EORTC sug-
gest various methods to assess peripheral blood involvement 
including CD4:CD8 ratio, TCR gene rearrangement study and 
immunophenotyping and methods vary between centres. There 
is currently no consensus on the definitive methods to use or 
which are most informative for the assessment of blood tumour 
burden in MF/SS. 
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Table 6  Positive investigations observed in MF/SS to assess peripheral blood tumour burden by Overall and Skin Classification 
Early disease (IA-IIA) Advanced disease (IIB-IVB) P value

TCR gene rearrangement study 2/30 (7%) 14/27 (52%) <0.001
Immunophenotying 0/30 (0%) 7/27 (26%) 0.003
CD4:CD8 ratio (>10) 0/30 (0%) 6/27 (22%) 0.017
Raised LDH (>214) 14/26 (54%) 17/26 (65%) 0.572
Raised lymphocyte count >4 1/29 (3%) 6/27 (22%) 0.048
 Non-erythrodermic disease (T1-T3) Erythrodermic disease (T4) P value
TCR gene rearrangement study 7/43 (16%) 9/14 (64%) 0.001
Immunophenotying 1/43 (2%) 6/14 (43%) <0.001
CD4:CD8 ratio (>10) 0/43 (0%) 6/14 (43%) <0.001
Raised LDH (>214) 18/38 (47%) 13/14 (93%) 0.004
Raised lymphocyte count (>4) 1/41 (2%) 6/14 (43%) <0.001



 In our study 7 of 57 patients had B1-2 classification, all 
with T4 disease including 6 with SS and 1 with erythrodermic 
MF (B1b). The remaining 50 had B0 classification and corre-
sponding T classification in this cohort was: T1: n=6, T2: n=28, 
T3: n=9 and T4: n=7. Dominant TCR clonaltiy was seen in 45 
out of 57 patients (79%) on their skin sampleand 16 patients 
(28%) had the identical TCR clone detected in their blood. Clon-
al rearrangement in blood was common (54%) but for a blood 
clone to be relevant it must be identical to skin clone. The rate 
of identical TCR clonality in blood was 7% and 52% in early 
disease and advanced disease respectively in this study which is 
lower than the expected rate based on the published literature[21]. 
Beylot-Barry et al has found that 15% of early disease and 63% 
of advanced disease patients had identical TCR clonality on skin 
and blood[21]. One of the limitations with TCR gene rearrange-
ment by PCR and/or Southern blot is that it does not give quan-
titative assessment of blood tumour burden. 
 Blood classification in MF/SS defines an abnormal phe-
notype greater than 5% of the total lymphocytes as B1. As such 
any patient with an aberrant phenotype (typically CD4+CD7- or 
CD4+CD26-) is considered ‘normal’ or B0 with no blood in-
volvement. This is because these lower levels of aberrant phe-
notypes are seen in benign dermatoses. The 50 patients with a 
normal immunophenotype had no abnormal phenotype detected 
above 5%. Patients were tested for the following phenotypes 
CD2,3,4,5,7,8,16,56,30.Immunophenotyping identified 7 ab-
normal T-cell populations and all had advanced disease: 5 in 
IVA1 and 2 in IVA2 (p=0.003). 6 of 14 erythrodermic patients 
(57%) had abnormal immunophenotyping (p<0.001). Immuno-
phenotyping abnormalities were most frequent in B2 but were 
detected in 1 patient with B0. Most previous reports using flow 
cytometry have been studied in SS where abnormalities may be 
found in above 90%[22,23]. One previous report of flow cytometry 
using 4 markers (CD3,4,7,26) of 69 patients with MF/SS found 
abnormalities in 30% of early stage disease[24] but the rate of 
abnormal result in our study involving consecutive patients di-
agnosed with MF/SS was much lower (2%). Amongst patients 
with abnormal immunophenotyping (n=7), all patients had iden-
tical clone on blood and skin by TCR rearrangement study and 
raised LDH. CD4:CD8 ratio, WCC and lymphocyte count were 
raised in 6 patients. The most common abnormality in immuno-
phenotyping was aberrance in the expression of CD7 which was 
consistent with other literatures[25,26]. Aberrancy of other T-cell 
antigens, including CD2, CD3 and or CD26, is also associat-
ed with SS[27-29] and our study has also demonstrated dim CD2, 
CD3 or CD5. The ISCL/EORTC staging classification suggested 
≥40% CD4+CD7- T cells or ≥30% CD4+CD26- T cells to be 
demonstrated on immunophenotyping to confirm B2 peripher-
al blood involvement. However, aberrancy in the expression of 
CD26 was not evaluated in our study as historically it was not 
historically included in our CTCL panel. Hristow et al[24] found 
higher rates of CD26- (41%) compared to CD7- (20%) in all 
stages of MF whilst Horna et al[23] found similar rates of CD26 
and CD7 antigen loss in erythrodermic CTCL (79% and 78% 
respectively). The rate of abnormal immunophenotyping may 
have been higher if CD26 was also analysed in our study.Im-
munophenotyping lacks specificity as abnormal immunopheno-
type can occasionally be detected in reactive T cell populations. 
In addition, the heterogenicity of immunophenotypic abnormali-
ties between patients makes it difficult to draw definitive criteria 

for immunophenotypic abnormalities but for individual patients 
the immunophenotype appears stable even after treatment in the 
majority[22,30].
 CD4:CD8>10 was decided based on many studies in 
1980s to exclude raised ratio due to benign dermatoses such as 
atopic erythroderma[31-34]. Only one patient had a raised CD4:8 
ratio less than 10 in this study. Raised CD4:CD8 ratio greater 
than 10 was not detected in any of the early stage patients (0/30) 
but in 6 of 27 (22%) with advanced disease. All patients with 
raised CD4:CD8 ratio had erythrodermic disease.   
 Elevated serum LDH was the most frequent abnormal 
finding. A raised LDH has been shown to be an independent poor 
prognostic marker for survival in MF/SS and associated with an 
increased risk of disease progression in univariate and multivar-
iate analysis[12,16,17,35-38]. However, there is a bias towards testing 
haematological markers at diagnosis in those with advanced dis-
ease. Agar et al showed that only 435 had LDH and 744 of 1501 
TCR analysis in blood recorded at diagnosis[17]. In this study, 
91% had LDH tested. Raised LDH was found to be significantly 
more common in erythrodermic disease (13/14, 93%) compared 
with non-erythrodermic disease (18/38, 47.4%). This suggests 
that it may be utilized as a cost-effective tool to screen the periph-
eral blood tumour burden in advanced/erythrodermic disease. 
However, the measure of LDH may lack specificity. This study 
represents the first study of consecutive patients with all stag-
es of MF/SS analysed for peripheral blood involvement. Whilst 
immunophenotyping provided a useful measure of blood tumour 
burden in erythrodermic patients, abnormalities were unusual 
in early disease and tumour stage disease. The cost burden of 
immunophenotyping is relatively high and may not add further 
information in patients with early stage MF. TCR gene analysis 
is typically tested for using Biomed 2 primers and provides more 
sensitive detection rate of low level blood involvement in early 
MF compared to immunophenotyping. However, current PCR 
method for TCR gene analysis lacks specificity hence improved 
sequencing techniques is required. New sequencing technology, 
such as next generation sequencing (NGS), could be applied in 
our clinical setting to improve the diagnosis. Currently, there are 
more than 500 publications demonstrating its potential advan-
tages as a clinical diagnostic tool but these studies were mainly 
looking at leukaemia and lymphoma. Recent study by Weng et al 
has demonstrated the use of NGS in monitoring minimal residu-
al disease in CTCL following bone marrow transplant[39].
 This study is novel as it presents a large case series of 
all stages of MF/SS and shows that immunophenotyping ab-
normalities are rare in early stage and tumour stage disease and 
that TCR gene analysis and LDH measurements may be used to 
screen for likely peripheral blood involvement which may be 
confirmed by immunophenotyping.
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