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ABSTRACT 

Purpose: Advanced stage mycosis fungoides (MF, IIB-IV) and Sézary syndrome (SS) are aggressive 

lymphomas with a median survival of 1-5-years. Clinical management is stage-based; however there is wide 

range of outcome within stages. Published prognostic studies in MF/SS have been single center. Due to the 

rarity of MF/SS only a large collaboration would power a study to identify independent prognostic markers.  

Methods: Literature review identified 10 candidate markers; stage, age, gender, cutaneous histological 

features of folliculotropism, CD30 positivity, proliferation index and large cell transformation (LCT), blood 

white cell count / absolute lymphocyte count, serum lactate dehydrogenase (LDH), and identical molecular 

T-cell clone in blood and skin. Data were collected at specialist centers on patients diagnosed with 

advanced stage MF/SS according to the revised staging system, 2007.  Each parameter was tested against 

overall survival (OS). 

Results: Staging data on 1275 patients from 29 international sites were included for survival analysis. 

Median OS was 63 months with 2 and 5-year survival of 77% and 52%, respectively. Median OS for IIB was 

68 months and was better in stage III and significantly worse at 48 months in stage IVA and just 33 months 

in IVB patients. Stage IV, age >60 years, LCT and raised LDH were all independent prognostic markers and 

used together in a prognostic index model identified 3 risk groups with significantly different 5-year 

survival: low-risk (68%), intermediate-risk (44%) and high-risk (28%). 

Conclusion: This is the largest cohort of advanced stage MF/SS patients and identifies markers with 

independent prognostic value which may be useful in a prognostic index model. 
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INTRODUCTION 

Cutaneous T-cell lymphomas are a family of extranodal lymphomas of mature T-cells, presenting in the skin. 

Mycosis fungoides (MF) is the most common form and Sézary syndrome (SS) is a less frequent 

erythrodermic variant with leukemic involvement. The revised staging system, 20071, classifies disease 

presentation in skin (T), lymph nodes (N), viscera (M) and blood (B). This TNMB classification stratifies 

patients into early stage (IA-IIA) and advanced stage (IIB-IVB) disease (Supplementary Table 1). Early stage 

carries a good prognosis with survival exceeding 10 years 1-3. A third of patients present with advanced skin 

disease (T3-4) with median survivals of 35-56 months or nodal disease (median survival 13-25 months). 

Involvement of viscera is rare. Reported outcomes vary by stage with 5-year overall survival (OS) rates of 

40-65% (IIB), 40-57% (III), 15-40% (IVA) and 0-15% (IVB) while at 10 years up to 40% of stage IIB and III patients 

were alive4. In addition to stage, other potential prognostic markers have been identified in MF/SS. These 

include clinical features such as male gender and older age, elevated lactate dehydrogenase (LDH) and 

histologic features of folliculotropism (FT) and large cell transformation (LCT)5-10. Previous studies of 

prognostic factors have been single and only a large scale international collaboration would allow the true 

impact of these factors to be defined.  

We report the results of the initial Cutaneous Lymphoma International Consortium1 (CLIC)footnote1 study 

designed to test the relevance of candidate prognostic markers on OS in advanced stage MF/SS. The aim 

was to accurately identify those patients with a worse outcome who may not be recognised in the current 

staging system with the intention of developing a prognostic index that can be prospectively tested.  

 

PATIENTS & METHODS 

Patient Selection and Staging 

Specialist CTCL centers participating in this study were contacted through membership of the major 

                                                 
Footnote1 A recent study proposed a prognostic model of MF/SS based on a large dataset (1502) from a single UK centre with a validation set from a single US centre 
(Benton et al 2013) prompted the establishment of the ‘CLIC’ consortium. CLIC includes board members from established cutaneous lymphoma groups EORTC 
(European Organisation of Research and Treatment of Cancer Cutaneous Lymphoma Taskforce, ISCL (International Society of Cutaneous lymphoma), USCL (United 
States Cutaneous Lymphoma Consortium), UK-CLG (United Kingdom Cutaneous Lymphoma Group) and has the goal of improving our understanding of the 
clinical and translational aspects of these rare lymphomas through collaborative research, using uniform terminology  and well-defined endpoints. 
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cutaneous lymphoma organisations (EORTC, ISCL, USCLC,UK-CLG)footnote1. This study was approved by using 

a ‘Mother Centre’ IRB, from the co-ordinating: Stanford University. Data were collected retrospectively and 

captured from patient records and existing databases. Eligible patients included those diagnosed with 

clinical stage IIB or higher using the revised (2007) staging system1.  As this is a retrospective study, the 

prognostic parameters were not predefined at the time of data collection. Data were collated from each 

center and reviewed independently for data accuracy and completeness at two centers (Birmingham, 

Stanford). Missing or questionable data were assessed manually and queries resolved with centers.  

 

Prognostic Parameters 

After a series of CLIC teleconferences 2012-2013 and literature review of prognostic markers in MF/SS4 the 

following 10 clinical, pathological and laboratory parameters were selected for this study: stage, age, 

gender, histological features of FT2, LCT11, percentage CD30+ve cells within the tumoral component, and 

the proliferation index measured by %Ki67+ve staining of tumoral cells. As a measure of blood tumour 

burden the white cell count (WCC), absolute lymphocyte count (ALC) and presence of an identical T-cell 

receptor (TCR) clone in blood and skin were recorded1. Serum LDH was also recorded. Each parameter was 

taken from time of initial diagnosis. 

 

Statistical Analysis 

Percentage of data fields successfully captured at each site and pooled collated data were summarized. 

Actuarial OS and disease specific survival (DSS) for each stage and each of the prognostic parameters were 

calculated by the Kaplan-Meier method. Univariable associations were tested using log-rank tests. 

Multivariate analyses were performed using Cox proportional hazard’s regression model. For multivariate 

analysis all variables, were included in the model selection process. A backward stepwise approach was 

taken to select variables with the most predictive power (p<0.10). The proportionality assumption of the 

                                                                                                                                                                                
 



6 

 

final model was tested using Schoenfeld residuals. Missing values were included in the model as an 

additional category as these may reflect clinical decision not to perform certain tests. To capture some of 

the expected variation between centers, a dummy variable for each was also included in the model, but not 

reported on within this paper.  

Prognostic markers identified were utilised in a prognostic model to identify risk groups for advanced 

MF/SS. 

 

RESULTS 

Cohort Characteristics 

This study included 1394 patients from 29 specialist centers (Europe=19, North America=7, Oceania=1, 

South America=1, Asia=1), [Table 1]. Staging data were available on 1275 (91% complete) and these 

patients were included in the survival analysis. Data completeness for the other 10 prognostic variables 

ranged from 36.9-99.2% [Table 3]. Age and gender were recorded in 99.2%. The median age of the group 

was 63 years (range=8-98 years) with 789 males and 473 females. 

 

Clinical Stage 

Stage at diagnosis was IIB n=457, III n=320, IVA n=463 and IVB n=35. The median OS of the entire group was 

63 months with 88% 1-year, 77% 2-year and 52% 5-year survival [Table2]. The median OS was 68 months in 

IIB, was not reached in stage III, was 47.5 months in IVA and 33 months in IVB. Predicted 5-year OS for stage 

IIB is 57.4%, stage III is 58.2%, stage IVA is 42.9% and stage IVB 39%. Using stage IIB as a comparator there 

was no significant difference in survival between stage IIB and stage III and median OS was slightly 

improved in stage III patients (Fig 1). Survival for stage IVA and IVB were significantly worse than stage IIB 

(p=0.003 and p=0.008, respectively). OS and DSS including 1, 2 and 5-year predicted survival according to 

stage are shown in Table 2.  

Fig 1 (supplementary) shows survival according to blood (B) classification, available in 1215 patients. The 



7 

 

revised staging [Supplementary Table1] segregates patients into stages IIIA, IIIB and IVA1 according to 

extent of blood involvement (B0,B1 B2), but compared to IIIA survival differences for IIIB or IVA1 did not 

reach statistical significance (Fig 2, supplementary). Stage IVA2 includes patients with partial or complete 

effacement of nodal architecture with atypical lymphocytes (N3). Median survival was 29 months in stage 

IVA2, with 5-year survival rates of 32.9%. In comparison, stage IVA1 had a median survival of 53 months and 

a 5-year predicted survival rate of 48.3% (p<0.001) Table 2.   

Comparing OS across continents and US versus non US there was no significant difference in survival 

according to stage. 

 

Prognostic Markers  

In univariate analyses, stage IV, N3, B2, age >60 years, absent FT, LCT in skin, elevated WCC and elevated  

LDH were all identified as adverse prognostic factors. Table 3 shows the number of patients, survival ranges 

and probability of survival at 1,2 and 5-years with univariate analysis for survival for each parameter.  

Age >60years (n=813) was associated with a significantly worse OS (p<0.001) and median survival of 52 

months. Using age ≤60 years as the reference category the hazard ratio for survival was 1.35 (1.04-1.75) in 

the 60-70 year group and 1.91 (1.48-2.45) in the 70+ year group. Male to female ratio was 1.7:1 with no 

difference in survival according to gender. 

FT was present in 17.2% of 1062 FT evaluable patients. In univariate analysis those with absent FT in skin 

had a significantly worse prognosis than those with FT (p<0.001). LCT in skin was present in 19.6% of 1098 

LCT evaluable patients at diagnosis (including >50% with IIB disease). LCT in skin was independently 

associated with a worse prognosis (p=0.003), with a median survival of 49.8 months and 5-year survival of 

39%. CD30+ and Ki-67+ were intended to be recorded as absolute percentages, but a number of centers 

only recorded a range.  CD30+ >10% and Ki-67+ >20% was considered positive which allowed most data to 

be included. CD30+ was present in 149 (23.3%) patients and Ki-67+ in 182 patients (38.6%). No difference 

in survival between those positive or negative for CD30 or Ki-67 was shown for the cohort but in skin stage 
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T3 both CD30+ and Ki67+ were significantly associated with a worse survival (p<0.001, p=0.04 respectively). 

Raised WCC was associated with a worse prognosis with a median survival of 38 versus 54 months 

(p=0.006). Elevated ALC did not carry a significantly worse prognosis for the cohort or those with T4 disease 

(p=0.358, p=0.4). 457 patients had a documented blood clone (62%) and this was identical to the skin clone 

in 357 (49%).  Those with an identical skin clone had a worse prognosis and median survival of 49.8 months 

compared to 73.4 months in those without an identical blood clone but this did not reach statistical 

significance (p=0.086). Serum LDH was elevated in 457 patients (51.1%). An elevated LDH was an adverse 

risk factor with a median survival of 44.7 compared to 78.8 months in those with a normal LDH (p<0.001). 

 

Prognostic Index Model 

In multivariate analysis, stage IV (p=0.009), age >60yrs (p<0.001), LCT in the skin (p<0.001) and elevated 

serum LDH (p<0.001) were all independent prognostic variables for worse survival. Using these 4 variables 

we built a prognostic index model in the subset of patients with a complete dataset (N=857) where 0-1 

variables equal low-risk, 2 equal intermediate-risk, and 3-4 variables equal high-risk. This model 

distinguishes risk groups with 5-year predicted OS rates of 67.8% (low-risk), 43.5% (intermediate-risk) and 

27.6% (high-risk) p<0.001, Table 4, Fig 2.  

 

DISCUSSION 

This study represents the largest reported cohort of patients with advanced stage MF/SS (n=1275). It 

represents an unprecedented scale of international collaboration involving patients from 29 centers 

spanning 5 continents. The results confirm a poor survival in advanced MF/SS with a median OS of 63 

months, 2-year survival of 77% and 5-year survival of 52%. Using stage IIB as the comparator with median 

OS of 68 months, survival in stage III was slightly improved whilst survival in stage IV disease was 

significantly worse (at 48 months in IVA and 33 months in IVB). There were no geographical differences in 

survival in non-US versus US.  
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In univariate analyses 6/10 variables tested were significantly associated with a worse survival. These 

included stage IV, age >60 years, absent FT skin, LCT in skin, raised WCC and raised LDH, Table 3. An 

identical clone in skin and blood was associated with a trend towards a worse survival (p=0.086).  

Older age has previously been suggested to be associated with a worse survival in advanced MF/SS7,9-10. 

The mean age of this cohort was 63 years and was similar across stages. Both age >60 and >70 years were 

independent adverse prognostic markers. Older patients may have compromised OS due to multiple factors 

including comorbidities and more limited treatment options, including investigational agents and 

hematopoietic stem cell or marrow transplantation.   

There was a male predominance in this cohort with a ratio of 1.7:1, which is similar to previous reports3,5,7, 

but no difference in survival was shown between genders. Male gender has been associated with a worse 

prognosis in some studies7 but this is not a consistent finding3,5,9,12. 

Histological features of FT, LCT, CD30 positivity and a high proliferation index may be associated with 

aggressive disease. FT is reported when atypical lymphocytes are invading the follicular epithelium. Absent 

FT may result if the biopsy does not contain a follicle. Data completeness for FT and LCT was robust (>80%) 

which reflects the ability to record these features on H&E stained slides. FT has been associated with 

treatment resistance and worse survival often in the context of early stage disease. Among patients with 

stage IB disease who have FT, survival outcome is similar to stage IIB and FT may confer a worse prognosis 

in patients with LCT5,7,13-16. Conversely, in this advanced dataset the presence of FT was associated with a 

better prognosis in univariate analysis. However, FT was strongly associated with IIB disease and a younger 

age (median 59 years versus 65 without) and both confer a better prognosis. Moreover FT was not 

significant in multivariate analysis. It is possible that FT is a marker for progression from IB to advanced 

disease without carrying a worse prognosis for those already with advanced disease. Benton17 similarly 

found FT to be a strong predictor of poor survival in early but not late stage patients. Another possibility is 

because FT is a skin-only marker, when one takes into account extracutaneous disease, adverse outcome of 

stage IV trumps any risk factor in skin. Thus FT, is not significant in multivariate analysis in advanced disease 
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cohort. Further prospective studies of FT may determine if this feature is relevant to survival, treatment 

response or a predictor of progression in those with early stage disease. 

LCT in skin was an independent poor prognostic marker in this cohort confirming earlier studies5,8,9,18 and 

remained significant in patients with skin tumours (T3) and erythroderma (T4). The definition of LCT of 

greater than 25% or clusters of cells having a diameter more than 4 x normal lymphocytes has been widely 

accepted11. This definition allows comparisons between study sites and LCT is likely of prognostic 

importance. Further studies of LCT occurring at the time of disease progression and in extracutaneous sites 

such as lymph node will be valuable in further assessing this feature of MF/SS. 

CD30 and Ki67 require special stains and completeness was 50% and 37% respectively. Incomplete data 

may add bias as more thorough investigations may be associated with aggressive disease. Furthermore, the 

protocol stipulated CD30 and Ki-67 should be recorded as absolute percentages between 0-100 but many 

centers had only recorded ranges. Unlike LCT, CD30 positivity has no standard definition and variable 

reporting may account for conflicting reports in the literature5,9,19. We scored CD30+ if >10% of tumoral 

cells stained positively. Although we found a worse OS in CD30+ patients, this was not statistically 

significant for the whole cohort but was associated with a worse OS in those with skin tumours (T3) 

(p=0.001).  Standardized assessment will likely be required to determine if CD30+ is relevant prognostically.  

Ki-67 protein reflects tumour cell proliferation and a higher growth fraction is associated with a worse 

prognosis in multiple cancers. In our dataset we used a threshold value of 20% Ki67+. No significance in OS 

was demonstrated for those with a low or high Ki-67 in the cohort as a whole but as with CD30+, high Ki-67 

was associated with a significantly worse OS in those with skin tumours (T3) (p=0.04).  

Blood involvement characterises SS but may also be seen at lower levels in classical MF. We found a trend 

towards a worse survival with increasing blood involvement as reflected in OS in stage IIIA, IIIB and IVA1 

(Fig 1,supplementary). Similarly total ALC is at times used to track peripheral blood tumour burden. This 

study did not show any clear impairment in OS in those with an elevated ALC. Both raised and low ALCs 

appeared to carry a worse survival than normal range but neither reached statistical significance. The WCC, 
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which partially reflects ALC, was also tested for significance and raised WCC above normal was found to be 

significantly associated with a worse prognosis compared to normal (or low) in univariate but not 

multivariate analysis. Other factors which affect WCC such as the eosinophil count, have been associated 

with a worse prognosis in SS20 and may be relevant to study in future trials.  

The presence of an identical clone in skin and blood clone is documented as ‘a’ (no clone) or ‘b’ (clone) 

alongside B classification. The presence of a blood clone does not currently alter stage but provides a 

means of recording low level blood involvement. An identical blood clone was detected in 49% of patients 

in this advanced cohort and was associated with a trend towards a worse survival with median survival of 

49.8 months (p=0.086). An identical blood clone has been associated with a worse outcome in early stage 

MF but may not be relevant in advanced disease where tumour burden is already greater.  

Forty-nine percent of this cohort had raised LDH which was an independent poor prognostic marker for OS 

(p=0.002). Raised LDH is associated with a worse survival in a number of lymphomas and is used in 

prognostic indices for aggressive follicular and mantle cell lymphomas21-23.  

Prognostic indices may be developed to stratify patients according to survival by combining prognostic 

factors. A prognostic index must be simple and reproducible. Prognostic indices are useful when there is a 

wide range of survival between stages and a variety of prognostic variables. MF/SS fits this characterization. 

Furthermore treatment in MF/SS is frequently decided on an individual patient basis with consideration of 

prognostic factors beyond stage, but management varies between centers. Four variables; stage IV, age >60 

years, raised LDH and LCT in skin were independently prognostic for survival in this study. Using these 4 

variables in a prognostic index model we identified 3 risk groups with significantly different survival: low-

risk (0-1 variable), intermediate-risk (2 variables) and high-risk (3-4 variables) with 5-year predicted OS rates 

of 67.8%, 43.5% and 27.6% respectively (Table 4, Fig 2). Benton et al17 recently reported separate cutaneous 

lymphoma prognostic indices for early (IA–IIA) and advanced stage (IIB–IVB) MF/SS. The advanced stage 

index was developed using retrospective data but included a much smaller number of advanced stage 

patients (derivation set n=445). Age >60 years was also identified as a significant adverse prognostic factor 
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in the late stage model. Male gender carried a poorer survival but was not found to be important in our 

dataset (p=0.93). The other factors included in this index were related to stage (N2/3, B1/B2 and M1). A lack 

of full data on LDH precluded inclusion.  

This study of advanced stages of MF/SS confirms stage IV as a poor prognostic stage and identifies 

increasing age, raised LDH and LCT in the skin to be independent poor prognostic markers which may be 

used together in a prognostic model to identify 3 risks groups with significantly differing survival Table 4, 

Fig 2. A prospective CLIC study is planned to be initiated in 2015 to test these parameters and others to 

validate a prognostic index in advanced stage MF/SS. This retrospective study has acted as a feasibility 

study and has proven the ability of these international centers to work cohesively. This study has 

highlighted the need for prospective data collection with unified definitions and data monitoring to ensure 

completeness of data recording and consistency between centers. An international prognostic index may 

identify high-risk patients, refine treatment choices and provide better means for defining eligibility for 

clinical trials and comparing outcomes for different management approaches. 



13 

 

REFERENCES 

1. Olsen E, Vonderheid E, Pimpinelli N, et al: Revisions to the staging and classification of mycosis 

fungoides and Sézary syndrome: A proposal of the International Society for Cutaneous Lymphomas 

(ISCL) and the cutaneous lymphoma task force of the European Organization of Research and 

Treatment of Cancer (EORTC). Blood 110:1713-22, 2007 

2. Willemze R, Jaffe ES, Burg G, et al: WHO/EORTC classification for cutaneous lymphomas. Blood 

105:3768-85, 2005 

3. Kim YH, Liu HL, Mraz-Gernhard S, et al: Long-term outcome of 525 patients with mycosis fungoides 

and Sézary syndrome: Clinical prognostic factors and risk for disease progression. Arch Dermatol 

139:857-66, 2003 

4. Scarisbrick JJ, Kim YH, Whittaker SJ, et al: Prognostic Factors, Prognostic Indices and Staging in 

Mycosis Fungoides and Sezary Syndrome: Where are we now? Br J Dermatol 170(6):1226-36, 2014 

5. Benner MF, Jansen PM, Vermeer MH, et al: Prognostic factors in transformed mycosis fungoides: a 

retrospective analysis of 100 cases. Blood 119:1643–49, 2012 

6. Suzuki SY, Ito K, Ito M, et al: Prognosis of 100 Japanese patients with mycosis fungoides and Sézary 

syndrome. J Dermatol Sci 57:37-43, 2010 

7. Agar NS, Wedgeworth E, Crichton S, et al: Survival outcomes and prognostic factors in mycosis 

fungoides/Sézary syndrome: validation of the revised International Society for Cutaneous 

Lymphomas/European Organisation for Research and Treatment of Cancer staging proposal. J Clin 

Oncol 28:4730-39, 2010 

8. Diamandidou E, Colome M, Fayad L, et al: Prognostic factor analysis in mycosis fungoides/Sézary 

syndrome. J Am Acad Dermatol 40:914-24, 1999 

9. Talpur R, Singh L, Daulat S, et al: Long-term outcomes of 1263 patients with mycosis fungoides and 

Sezary syndrome from 1982 to 2009. Clin Cancer Res 18:5051–60, 2012 



14 

 

10. van Doorn R, Scheffer E, Willemze R: Follicular mycosis fungoides, a distinct disease entity with or 

without associated follicular mucinosis: a clinicopathologic and follow-up study of 51 patients. Arch 

Dermatol 138:191-98, 2002 

11. Salhany KE, Cousar JB, Greer JP, et al: Transformation of cutaneous T cell lymphoma to large cell 

lymphoma. A clinicopathologic and immunologic study. Am J Pathol 132:265-77, 1988 

12. Schmid MH, Bird P, Dummer R, et al: Tumor burden index as a prognostic tool for cutaneous T-cell 

lymphoma: a new concept. Arch Dermatol 135:1204-8, 1999 

13. van Doorn R, Van Haselen CW, van Voorst Vader PC, et al: Mycosis fungoides: Disease evolution and 

prognosis of 309 Dutch patients. Arch Dermatol 136:504-10, 2000 

14. Gerami P, Rosen S, Kuzel T, et al: Folliculotropic mycosis fungoides: an aggressive variant of 

cutaneous T-cell lymphoma. Arch Dermatol 2008;144:738-46Whittaker SJ, Marsden JR, Spittle M, 

Russell Jones R. Joint British Association of Dermatologists and U.K. Cutaneous Lymphoma Group 

guidelines for the management of primary cutaneous T-cell lymphomas. Br J Dermatol 149:1095–

1107, 2003 

15. Muniesa C, Estrach T, Pujol RM, et al: Folliculotropic mycosis fungoides: clinicopathological features 

and outcome in a series of 20 cases. J Am Acad Dermatol 62:418-26, 2010  

16. Lehman JS, Cook-Norris RH, Weed BR, et al: Folliculotropic mycosis fungoides: single- study and 

systematic review. Arch Dermatol 146:607, 2010 

17. Benton E, Crichton S, Talpur R, et al. A cutaneous lymphoma international prognostic index (CLIPi) 

for mycosis fungoides and Sézary syndrome. Eur J Cancer 49(13):2859-68, 2013 

18. Vergier B, de Muret A, Beylot-Barry M, et al: Transformation of mycosis fungoides: 

clinicopathological and prognostic features of 45 cases. French Study Group of Cutaneous 

Lymphomas. Blood 95:2212-8, 2000 

19. Edinger JT, Clark BZ, Pucevich BE, et al: CD30 expression and proliferative fraction in non-

transformed mycosis fungoides. Am J Surg Pathol 33:1860-8, 2009  



15 

 

20. Tancrède-Bohin E, Ionescu MA, de La Salmonière P, et al: Prognostic value of blood eosinophilia in 

primary cutaneous T-cell lymphomas. Arch Dermatol 140:1057-61, 2004 

21. Shipp MA: Prognostic factors in aggressive non-Hodgkin's lymphoma: who has "high-risk" disease? 

Blood 83:1165-73, 1994 

22. Solal-Céligny P, Roy P, Colombat P, et al: Follicular lymphoma international prognostic index. Blood 

104: 1258-65, 2004 

23. Hoster E, Dreyling M, Klapper W, et al: A new prognostic index (MIPI) for patients with advanced-

stage mantle cell lymphoma. Blood. 111(2):558-65, 2008 

 

LEGENDS  

Table 1: Participating International Centers 

Table 2: Median survival and predicted 1, 2 and 5 year overall survival rate according to stage of MF/SS 

Table 3: Number of patients, survival ranges and probability of survival with univariate analysis for the 10 

parameters tested  

Table 4: Prognostic index model using 4 risk factors (stage IV, age>60 years, raised LDH & LCT skin) 
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Supplementary Table 1. ISCL/EORTC revised staging system for MF/SS 

Fig 1 (Supplemental) Kaplan Meier showing survival according to B classification 

Fig 2 (Supplemental) Kaplan Meier showing survival by revised staging 
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Table 1 
Participati
ng 
Internatio
nal s 
 
E = 
Europe 
NA = 
North 
America 
OC = 
Oceania 
AS = Asia 
SA = 
South 
America 
No = 
number

Center No Principal Investigator  Address No of 
Patients 

E 001 Julia Scarisbrick University Hospital Birmingham, UK 35 

E 002 Pietro Quaglino University of Turin, Italy 50 

E 004 Sean Whittaker St Thomas’ Hospital, London, UK 215 

E 005 Maarten Vermeer Leiden University Medical Centre, The Netherlands 55 

E 006 Richard Cowan Christie Hospital, Manchester UK 11 

E 007 Evangelina Papadavid Athens University Medical School, Greece 40 

E 008 Pablo Oritz-Romero Hospital 12 de Octubre, Madrid, Spain 23 

E 009 Martine Bagot Hospital St Louis, Paris, France 50 

E 010 Rudolf Stadler Johannes Wesling Medical Centre, Minden, Germany 10 

E 011 Robert Gniadecki Bispebjerg Hospital, Copenhagen University, Denmark 33 

E 012 Robert Knobler, Stefanie 
Pokert  

University of Vienna Medical School, Austria 7 

E 018 Nicola Pimpinelli University of Florence, Italy 22 

E 019 Octavio Servietje Hospital Universitari de Bellvitge, Barcelona, Spain 14 

E 020 Emmilia Hodak Rabin Medical , Israel 30 

E 021 Alessandro Pileri University of Bologna, Italy 14 

E 022 Marie Beylot-Barry CHU Hospital de Bordeaux, Bordeaux, France 50 

E 023 Teresa Estrach Hospital Clinico, University of Barcelona, Spain 13 

E 024 Emilio Berti University of Milano, Italy 29 

E 025 Ramon Pujol Hospital del Mar. Barcelona, Barcelona, Spain 12 

NA 001 Youn Kim Stanford University, California, USA 121 

NA  003 Steven Horwitz Memorial Sloan Kettering Cancer Center, New York, US 46 

NA  004 Joan Guitart Northwestern Univesity, Chicago, USA 46 

NA  005 Madeleine Duvic MD Anderson Cancer Center, Houston, USA 164 

NA  006 Pierluigi Porcu Ohio State University, Columbus, USA 11 

NA  010 Francine Foss Yale University, New Haven, Conneticut, USA 40 

NA  011 Alain Rook University of Pennsylvania, Pennsylvania, USA 16 

OC  001 Miles Prince Peter MacCallum Cancer Centre, Melbourne, Victoria, Australia 56 

AS 002 Makoto Sugaya Faculty of Medicine, University of Tokyo, Tokyo, Japan 29 

SA 001 José Antonio Sanches University of Sao Paulo Medical School, Brazil 33 
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Table 2: Median survival and predicted 1, 2 and 5 year overall survival rate according to stage of MF/SS 

 
OS – overall 
survival 
RM – 
restricted 
mean 
NR – not 
reached 
IQR – 
interquartile 
range 
*14 patients 
data not 
available to 
determine if 
IIIA or IIIB 
^46 patients 
data not 
available to 
determine if 
IVA1 or IVA2 
  
 

 No. of 
patients 

Median OS 
mnths 

IQR OS 
mnths 

RM 
Survival 
mnths 

1- year OS 2-year OS 5-year OS 

IIB 457 68.37 31.0 – NR 59.5 88.50% 80.10% 57.40% 

III (all*) 320 NR 36.8 – NR 60.9 89.50% 79.50% 58.20% 

IIIA 187 NR 35.2 – NR 61.7 89.60% 79.80% 60.20% 

IIIB 119 62.4 32.8 – NR 58.2 88.50% 77.80% 55.70% 

IVA (all) 463 47.5 22.3 – NR 50.9 87.60% 73.20% 42.90% 

IVA1 290 52.7 31.5 – NR 55.7 90.40% 79.40% 48.30% 

IVA2 127 29 13.6 – 68.7 40.4 81.00% 59.60% 32.90% 

IVB 35 33.3 14.0 – NR 42.5 78.50% 54.30% 39.00% 

Stages (all) 1275 63 25.4 – NR 56.3 88.10% 76.60% 51.90% 

 No. of 
patients 

Median 
DSS 

IQR DSS RM 
DSS mnths 

1-year DSS 2-year DSS 5-year DSS 

IIB 457 NR 42.2 - NR 66.5 93.10% 86.40% 67.47% 

III (all) 320 NR 43.9 - NR 65.9 91.77% 84.56% 66.28% 

IIIA 187 NR 43.9- NR 66.5 91.95% 83..89% 68.26% 

IIIB 119 NR 44.8 - NR 65.4 93.22% 86.77% 66.12% 

IVA (all) 463 63.4 28.4 - NR 57.3 91.63% 80.03% 52.34% 

IVA1 290 66.2 38.5 - MR 60.8 93.41% 85.39% 55.98% 

IVA2 127 44.4 20.1 - NR 48.9 87.27% 69.20% 44.36% 

IVB 35 33.3 14.0 - NR 44.1 78.54% 54.28% 39.04% 

Stages (all) 1275 NR 34.7 - NR 62.6 91.79% 82.59% 61.03% 
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Table 3: Number of patients, survival ranges and probability of survival with univariate analysis for the 10 
parameters tested  
  
Data 
completeness  
n=patient 
number (%) 

 Parameter No. of 
patients 

Median 
OS 

IQR 
Survival 
months 

RM 
Survival 

Probability of survival  P value 

to at 
least 1 
year 

to at 
least 2 
years 

to at 
least 5 
years 

Sex: 
n =1262 
(99.0%) 

Male 789 63.0 25.0 – NR 56.2 87.3% 76.0% 52.1% P=0.937 

Female 473 60.3 26.1 – NR 55.8 89.3% 77.3% 50.4% 

Age 
n =1265 
(99.2%) 

≤60 years 452 NR 34.2 – NR 63.6 92.8% 84.7% 62.5% P<0.001 

>60 years 813 51.0 21.7– NR 51.7 85.4% 71.9% 45.6% 

FT 
n =1062 
(83.3%) 

FT - absent 879 57.5 24.4 – NR 54.6 87.9% 75.2% 49.3% P<0.001 

FT - Yes 183 NR 44.8 – NR 65.9 91.4% 86.6% 66.5% 

WCC 
n =716 
(56.2%) 

Raised  WCC  252 37.7 17.8-78.8 44.3 85.8% 67.5% 35.3% P=0.006 

Non raised 
WCC 

436 54.4 24.8 – NR 53.8 87.9% 75.8% 46.1% 

Absolute 
lymphocyte 
count 
n =847 
(66.4%) 

Low WCC 28 57.5 34.4 – NR 60.0 95.5% 84.9% 48.8% 

Raised ALC 248 52.7 24.5– NR 53.5 88.8% 76.8% 49.5% P=0.358 

Non Raised 
ALC 

485 57.3 23.4 -–NR 54.7 87.8% 74.1% 48.4% 

Low ALC 114 42.2 18.6 – NR 47.4 82.0% 72.0% 37.8% 

LDH 
n =894 
(70.1%) 

Raised LDH 457 44.7 19.2– NR 48.6 84.6% 68.6% 39.0% P<0.001 

Non Raised 
LDH 

437 78.8 33.2– NR 60.5 90.9% 81.9% 58.4% 

TCR Clone 
n =727 
(57.0%) 

Identical 
Clone Blood 
to skin Y 

357 49.8 24.4– NR 53.8 88.4% 76.2% 45.6% P=0.086 

No identical 
Clone blood 
to skin N 

370 73.4 30.2– NR 59.3 87.1% 78.5% 58.7% 

LCT 
n =1098 
(86.1%) 

LCT - Yes 215 49.8 20.1– NR 48.9 84.8% 68.6% 38.5% p=0.003 

LCT - No 883 66.2 27.7– NR 57.8 89.3% 78.4% 54.9% 

CD30 
n =639 
(50.1%) 

CD30 +ve 
>10% 

149 55.7 22.3– NR 54.9 88.6% 74.6% 44.9% p=0.331 

CD30 +ve 
≤10% 

490 68.7 28.0– NR 58.7 87.8% 78.2% 56.7% 

Ki 67 
n =471 
(36.9%) 

Ki 67 +ve 
>20% 

182 50.1 25.2– NR 55.9 89.3% 76.9% 46.8% p=0.552 

Ki 67 +ve 
≤20% 

289 NR 30.8– NR 58.7 86.7% 78.6% 55.6% 

                                                                                                                                                                                                                       
n = number 
FT = folliculotropism 
WCC = white cell count 
ALC = absolute lymphocyte count 
LDH = lactate dehydrogenase 
TCR = T-cell receptor 
LCT = large cell transformation  
OS = overall survival 
RM – restricted mean 
NR – not reached 
IQR – interquartile range 
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Table 4: Prognostic index model using 4 risk factors (stage IV, age>60 years, raised LDH & LCT skin) 
 
Risk of Poor 

Survival 

(No. of risk 

factor) 

 

N (deaths) 

1-year 

survival 

months 

2-year 

survival 

months 

5-year  

survival 

months 

Median 

OS 

months 

Hazard ratio (95% CI, p-value) 

Low 

(0-1) 
327(100) 94.0 86.6 67.8 NR 1 

Intermediate 

(2) 
329 (123) 83.9 71.9 43.5 46.4 2.09 (1.56, 2.80; p<0.001) 

High 

(3-4) 
201(100) 84.7 62.2 27.6 34.2 2.91 (2.15, 3.96; p<0.001) 

 
N = number patients 
OS = overall survival 
CI = confidence interval 
 

 

 

 

 

 

Fig 1Kaplan Meier Showing Survival by Stage 

 
 
n = number of patients 
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Fig 2 Kaplan Meier showing prognostic index model for low, intermediate and high risk groups 
 
 

Low, n = 327

Intermediate, n=329, p <0.001

High, n = 201, p < 0.001
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Risk of poor survival: 
Low = low risk, 0-1 variable 
Intermediate = intermediate risk, 2 variables 
High = High risk, 3-4 variables 
Variables included in the prognostic index model were 1) stage IV, 2) raised LDH, 3) age>60 years and 4)LCT 
in skin  
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Supplementary 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 tumor (equal to or greater than 1cm); T4, erythroderma 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 Nab (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. 
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Fig 1 (Supplemental) Kaplan Meier Showing Survival according to B classification 
 

 

B0, n = 630

B1, n = 159, p=0.462

B2, n= 399, p=0.021
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Kaplan-Meier survival estimates per 100

 
 

 

Fig 2 (Supplemental) Kaplan Meier Showing Survival by Revised Stage 
 
 

 

IIB, n= 457

IIIA, n = 187, p = 0.504

IIIB, n= 119, p =0.817

IVA1, n= 290, p=0.428

IVB, n= 35, p= 0.008

IVA2, n = 127, p<0.001
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