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Abstract

Background: Tumor stage mycosis fungoides (MF) is a subtype of cutaneous T-cell lymphoma (CTCL). Tumor stage MF is
rarely curable. Treatment is aimed towards controlling the disease and minimizing side effects from therapy.

Objective: To characterize clinicopathologic features of tumor stage MF and the impact of clinical characteristics and treatment
modalities on patient outcome.

Methods: A retrospective chart review was conducted on 39 patients with tumor stage MF followed at Vanderbilt University
between July 1995 and July 2010.

Results: The median age of diagnosis was 61 years (IQR: 54-70). Sixty-nine percent of the patients were male (27/39). The
median follow-up time was 13.6 months (IQR: 5.5-35.9). Among the patients younger than 60 years at the time of initial
diagnosis (n = 19), median overall survival (OS) was 7.0 years (95% CI: 2.1-17.9), compared with 3.3 years (95% CI: 2.4-9.3) in
patients who were 60 years or older at initial diagnosis. Ten patients with T1/T2 stage at diagnosis had median OS of 5.0 years
(95% CI 3.2-7.0). Twenty-eight patients with T3 stage at diagnosis had median OS of 5.8 years (95% CI 2.4-14.2). Median OS
for patients with large cell transformation (LCT) and without LCT was 3.3 and 7.7 years, respectively.

Limitations: This is a retrospective study with the bias of a tertiary-care referral center.

Conclusion: Although LCT and older age at diagnosis were not statistically significant negative prognostic indicators of OS,
there was a trend towards statistical significance for LCT. Clinical stage at diagnosis may not affect OS in patients who develop
tumor stage MF.
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Abbreviations:

CTCL.: cutaneous T-cell lymphoma

MF: mycosis fungoides

LCT: large cell transformation

OS: overall survival

JZ: John A. Zic, M.D

ISCL: International Society for Cutaneous Lymphomas
EORTC: European Organization of Research and Treatment of Cancer
TTF: time to treatment failure

PGA: Physician’s Global Assessment of Clinical Condition
CR: complete response

PR: partial response

PD: progressive disease

IQR: Interquartile Range

ClI: confidence interval

LEBRT: localized electron beam radiation therapy
TSEBRT: total skin electron beam radiation therapy
ECP: extracorporeal photopheresis

PUVA: Phototherapy with psoralen plus ultraviolet A

SS: Sézary syndrome

Introduction

Cutaneous T-cell lymphomas (CTCL) are a subset of indolent non-Hodgkin lymphomas of T-cell origin characterized by primary
skin involvement. Mycosis fungoides (MF) accounts for the majority of CTCL with an incidence of approximately six cases per
million per year, accounting for about 4 percent of all cases of non-Hodgkin lymphoma [1, 2]. Clinical investigations, treatment
approaches, and prognosis are determined by stage of disease at diagnosis [3, 4, 5]. While patients with early patch or plaque stage
MF generally run an indolent course with a 10-year disease-specific survival (DSS) of over 80%, patients developing skin tumors
or extracutaneous disease have a reduced 10-year DSS of 42% and <20%, respectively [6, 7]. Tumor stage MF typically requires
systemic or radiation therapy and there have been no randomized controlled trials comparing different therapies head to head. In
addition, the literature regarding large cell transformation (LCT) in CTCL has been inconsistent. We report a series of 39 patients
with tumor stage MF to better characterize clinical features and treatment modalities affecting disease course and overall survival
(0S).

Methods

Patient Selection:

Following institutional review board approval, a retrospective chart review was conducted on 39 patients with tumor stage MF
followed at the VVanderbilt University Cutaneous Lymphoma Clinic between July 1995 and July 2010. Patients were identified by
analysis of the Vanderbilt cutaneous lymphoma database, containing over 500 patients with CTCL presenting over the 15-year
period. All patients were evaluated by a single physician (JZ), had biopsy proven MF, and were staged according to the new
criteria proposed by the ISCL and EORTC [8, 9]. Patients met study inclusion criteria if they developed tumors at any point in
their clinical course. A tumor of CTCL was defined as a dome-shaped nodule greater than one centimeter in size. No patients had
coexisting primary anaplastic large cell lymphoma or lymphomatoid papulosis. This study was approved by the Vanderbilt
University Medical Institutional Review Board.

Definitions:

Time to treatment failure (TTF) was defined as time from treatment start date to the date of treatment failure. A treatment was
considered a failure if the physician discontinued the treatment due to progression of disease, lack of response, side effects, or cost



of drug limiting patient access to medication. Follow-up time was defined as time from the first CTCL clinic visit to the last
documented clinic visit. If the patient took the same treatment multiple times, only the first treatment trial was counted.

By following the Physician’s Global Assessment of Clinical Condition (PGA), a complete response (CR) was defined as no
evidence of disease, including cutaneous and extracutaneous manifestations, for a minimum of 4 weeks. According to PGA,
partial response (PR) was defined as greater than 50% clearing of lesions for a minimum of 4 weeks. Stable disease was defined
as no significant change in disease. Progressive disease (PD) was defined as greater than 25% appearance of new skin lesions,
development of extracutaneous involvement, or progression to more advanced stage.

The diagnosis of LCT was made based on MF histology on skin biopsy and large cells exceeding 25% of the total lymphoid
infiltrate [10]. Lymphocytes were considered large cells if they were at least 4 times greater in size than a small lymphocyte. OS
was estimated using the Kaplan-Meier method and was defined as time from the date of diagnosis to the date of death [11]. At
June 1, 2011, patients were censored if they were alive at the conclusion of the study.

Baseline and Study Tests:

Evaluation at presentation included: medical history, complete physical examination, histopathology evaluation of skin biopsy
specimens, skin and blood immunophenotyping (CD2, CD3, CD5, and CD7) full blood cell count with differential, renal and liver
function tests, lipid profile, and thyroid-stimulating hormone, and free thyroxine levels. Computed tomography scans and lymph
node biopsy of clinically abnormal lymph nodes were also performed when indicated.

Statistical Analysis:

Descriptive statistics were calculated as the median with interquartile range (IQR) for continuous variables. The two numbers
comprising the IQR represent the lower and upper quartile respectively, which encompasses the middle 50% range. For
categorical variables, frequencies and percentages, as well as the point estimate with 95% confidence interval (CI) were
calculated. The Kaplan-Meier method was used to estimate the OS [11]. All statistical analyses were performed using open
source R statistical software (version 2.12.0, Vienna, Austria).

Results

Clinical Characteristics and follow-up data:

Thirty-nine patients met study inclusion criteria. Patients’ baseline characteristics are summarized in Table 1. The median age at
diagnosis was 61 years (IQR: 54-70). Sixty-nine percent of the patients were male (27/39). The majority of patients were
Caucasian (95%). The median interval between onset of symptoms and diagnosis was three years (IQR: 0.7-10.0). The median
follow-up time was 13.6 months (IQR: 5.5-35.9). The majority of patients (72%) had stage I1B at diagnosis. Only one patient had
erythroderma. During the 15-year study period, 27 (69%) patients died with 4 patients lost to follow up (10%). Characteristic
clinical photos and histopathology of patients in the study are illustrated in Figures 1-3.

Table 1. Demographic characteristics of study population

N Frequency (%) Median, (Inner quartile range)

Age at Diagnosis 39 61, (54-70)
Gender 39

Female 12 31

Male 27 69
Race 39

Caucasian 37 95

African American 2 5
Duration of skin findings prior to 36, (8-120)
CTCL diagnosis (months)




Current Status 39
Alive free of disease 2 5
Alive with disease 6 15
Deceased 27 69
Lost to follow-up 4 10
Total # of treatments 5, (3-9)
Clinical Stage at Diagnosis 39
1A 3 8
IB 7 18
1B 28 72
IVAL 1 3
Follow-up time (months) 14, (6-36)

N: # of patients

Figure 3. High power view of atypical lymphocytes (40x).
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Figure 4: Tumor Stage Mycosis Fungoides. Overall survival for patients who were 60 years older vs. younger at diagnosis.
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Figure 5: Tumor Stage Mycosis Fungoides. Timelines of treatment interventions
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Figure 6: Tumor Stage Mycosis Fungoides. Overall survival for patients who had T3 stage (tumor) vs. T1 and T2 stages (patches/plaques) at
diagnosis
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Figure 7: Tumor Stage Mycosis Fungoides. Overall survival for patients with tumor stage MF with and without transformation at diagnosis.

Among the patients who were younger than 60 years at the time of their first diagnosis (n = 19), median OS was 7.0 years (95%

Cl: 2.1-17.9), compared with 3.3 years (95% CI: 2.4-9.3) in patients who were 60 years of age or older at initial diagnosis (p =
0.196) (Figure 4).

Treatment event chart for patient cohort:

A timeline of treatment interventions for each patient is depicted in Figure 5. The median number of treatments that each patient
received was five (Range: 1-25). Fifteen patients (38%) had transformation at time of diagnosis while five patients (13%) had
transformation during disease course. The number of patients that received the following treatments included: bexarotene (26),
localized electron beam radiation therapy (LEBRT) (32), chemotherapy (7), total skin electron beam radiation therapy (TSEBRT)
(13), ECP (10), phototherapy with psoralen plus ultraviolet A (PUVA) (11), and interferon (11).

Durable responses (partial and complete) for all treatments:

The number of durable responses was 14 (54%; 11 PR, 3 CR) for bexarotene, 26 (81%; 3 PR, 23 PR) for LEBRT, 6 (86%; 5 PR, 1
CR) for chemotherapies, 8 (62%; 6 PR, 2 CR) for TSEBRT, 7 (70%; 5 PR, 2 CR) for ECP, 4 (36%; 3 PR, 1 CR) for PUVA, and 4
(36%; 3 PR, 1 CR) for interferon. If a patient had multiple trials of each therapy, only the first trial was analyzed to generate the



number of durable responses. All patients on bexarotene had a durable response to the treatment at some point in the course of
treatment when taking into account all therapeutic trials

Treatment failures for all treatments:

The number of treatment failures from any cause: bexarotene (20/26), LEBRT (5/32), chemotherapy (4/7), TSEBRT (9/13), ECP
(6/10), PUVA (4/11), and interferon (9/11). The median TTF for the following treatments was 7.5 months (95% ClI: 3.1-12.4) for
bexarotene and 2.2 months (95% CI: 1.0-3.0) for TSEBRT. If a patient had multiple trials of each therapy, only the first trial was
analyzed to generate the number of treatment failures.

Overall survival:

The median survival time for the patient cohort was 5.5 years (95% CI: 2.7-17.9). The median survival time for patients with
T1/T2 stage at diagnosis was 5 years (95% CI 3.2-7.0). The median survival time for patients with T3 stage at diagnosis was 5.8
years (95% CI 2.4-14.2) (Figure 6).

Comparison between bexarotene and non-bexarotene groups:

Twenty-six patients (67%) received oral bexarotene, whereas 13 (33%) did not. Patients in the bexarotene group were older
(median age 61 years versus 56 years). Patients on bexarotene were more likely to have LCT at diagnosis and prior to initiation of
bexarotene (56% vs. 8%).

Comparison between patients with tumor stage MF with or without transformation at first presentation:

In our study, 15/38 patients had LCT at time of presentation and 23/38 patients were without LCT at first presentation. Median
OS for patients with LCT and without LCT was 3.3 (95% CI: 1.1-4.6) and 7.7 (95% CI: 2.7-14.2) years, respectively (p = 0.079)
(Figure 7).

Discussion

Tumor stage (stage 11B) MF patients are identified by nodules and tumors on the skin that generally portend a worse prognosis
than early patch/plaque stage MF. These patients typically have some degree of patch/plaque MF before appearance of tumors.
The median interval between onset of symptoms and diagnosis of MF in our cohort was 3 years (IQR 0.7-10.0). As expected,
several studies, including a recent study that included a cohort of 1502 patients with MF/Sezary Syndrome (SS), showed that more
advanced stage was associated with reduced OS [6, 7, 10, 12]. This study validated the recently proposed International Society
for Cutaneous Lymphomas (ISCL)/European Organisation for Research and Treatment of Cancer (EORTC) revised staging
proposal [7]. Our group of tumor stage patients had a median survival of 5.5 years, which is consistent with current literature. For
example, a retrospective study of patients with stage 11B (167 patients), I11A (100 patients), or 111B (56 patients) MF treated at a
single institution reported median survival rates of 4.7, 4.7, and 3.4 years, respectively [7]. Most recently, a prospective study by
Talpur et al. of patients with tumors (stage T3) treated at a single center reported a median survival rate of 5.96 years [13].

Our descriptive study identified potential prognostic markers on OS. Patient age at initial diagnosis of MF has been found to be
predictive of OS [14]. Our data reflected this trend, with patients younger than 60 at the time of diagnosis having median survival
of 7.0 years (95% ClI: 2.1-17.9), compared with 3.3 years (95% CI: 2.4-9.3) in patients who were older than 60 at initial diagnosis,
though this difference did not reach statistical significance, likely secondary to our small sample size (p value= 0.196). It has been
hypothesized that with increasing age, patients experience poorer tolerance of therapies and weaker immune surveillance [14].
Interestingly, our data did not show that patients diagnosed with T1/T2 stage who progressed to develop tumors had significantly
different survival compared to patients diagnosed with T3 tumors stage MF (Figure 6). Ten patients with T1/T2 stage at
diagnosis had median survival of 5.0 years (95% CI 3.2-7.0). Twenty-eight patients with T3 stage at diagnosis had median
survival of 5.8 years (95% CI 2.4-14.2). No direct comparisons were made from this data between the two groups, although it
would be interesting to further determine why this cohort of patch/plaque stage patients who then progressed to develop tumors
have no survival difference compared to the tumor stage at diagnosis patients. The lack of difference may also be attributed to the
small sample size.

Apart from age and clinical stage, large cell transformation (LCT) in MF has been thought to be associated with an aggressive
clinical course and a poor survival [6, 10, 12, 15]. LCT occurs more commonly in advanced-stage disease than early-stage
disease and is especially common in tumor stage MF [16]. LCT was present in 55% of patients with tumor stage disease in a



study by Vonderheid, et al [17]. Most studies report a median survival that varies between 2 and 36 months [6]. In contrast, Agar
et al. reported a median survival for patients with LCT of 8.3 years in a cohort of 70 patients with transformed MF at the time of
first diagnosis [7]. Most recently, Benner et al. reported a median survival for stage 11B MF patients with LCT (25 patients) of 42
months compared to 53 months for patients without LCT (27 patients) at first presentation [6]. The differences in DSS and OS
between both groups were not statistically significant (p value= 0.644 (DSS), 0.721(0S) [6]. The wide range in survival is
possibly related to the small size of cohorts and heterogeneous patient population in the studies [6]. In our cohort, 15/38 (39.5%)
patients had LCT at presentation. LCT appears to be a negative prognostic indicator given patients with median OS for patients
with LCT and without LCT was 3.3 (95% CI: 1.1-4.6) and 7.7 (95% ClI: 2.7-14.2) years, respectively (p value= 0.079) (Figure 7).

Treatment for tumor stage MF includes a variety of agents including skin directed therapies and systemic agents. Out of several
treatment modalities analyzed, chemotherapies and LEBRT had the highest rate of durable response, 86% (6/7) and 81% (26/32),
respectively. Patients receiving chemotherapy were likely also placed on subsequent treatment to prevent relapse, which may
artificially increase the rate of durable response to chemotherapy.

In multinational studies by Duvic et al., bexarotene has been shown to be a safe and effective treatment for early-stage and
refractory advanced-stage CTCL [18]. It has been used as both monotherapy and combination therapy for CTCL [19, 20]. In
patients with refractory advanced-stage CTCL, phase II-111 trial results in this multinational study reported bexarotene with
response rates of 45 to 55 percent (10 to 20 percent complete) depending on the dosing of the systemic retinoid [18, 21, 22]. Our
results were similar; patients on bexarotene had a 54% rate of durable response (14/26) based on first trial of treatment. However,
a few patients on bexarotene had several therapeutic trials of this medication. When taking into account all therapeutic trials, all
patients on bexarotene had a durable response to this treatment at one point during their course. Since treatment failure takes into
account not only lack of response but also discontinuation of the medication secondary to side effects, cost, etc, the maximum
therapeutic benefit of a modality may not have been realized on the first attempt of a medication. Patients on bexarotene did not
have improved OS compared to patients who did not receive bexarotene. This may relate to a selection bias in treatment choice.
Patients in the bexarotene group were older than those who did not receive the drug (mean of 61 versus 56 years). The patients in
the bexarotene group were also more likely to have LCT (56% vs. 8%) upon diagnosis before treatment intervention. Older age
and LCT are associated with decreased OS.

The chief limitation of this single-center study was its retrospective design, which may have introduced selection and referral
biases. Another limiting factor to the data is that only the first therapeutic trial of each treatment was analyzed, even if a patient
took the same treatment multiple times. This was done in order to hopefully minimize the overlap between therapeutic effects of
different treatment regimens.

Conclusion

In conclusion, our study found patients with T1/T2 stage disease at diagnosis that progressed to develop tumors had no difference
in survival compared to T3 stage at diagnosis patients. Further studies could aim to elucidate what separates these T1/T2 stage
patients from other early patch or plaque stage MF patients such that they develop tumors and their survival is more consistent
with tumor stage patients. Could there be differences in demographics, clinical characteristics, histopathology, or gene
rearrangement profile? We also found that although older age at diagnosis and LCT were not statistically significant negative
prognostic indicators, there seems to be a trend towards significance, which may have been achieved with a larger sample size and
greater powered study. Larger prospective studies may help clarify how specific treatments impact disease course and survival.
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