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Introduction
Cutaneous T-cell lymphomas (CTCL) are a heteroge-
neous group of T-cell malignancies mainly affecting the
skin. The major subgroups are mycosis fungoides (MF)
with or without Sezary syndrome (SS), CD30+ anaplas-
tic large cell lymphoma and lymphomatoid papulosis,
indolent human T-lymphotropic virus type-1–associ-
ated T-cell lymphoma, and rare nonepidermotropic
peripheral T or T-like natural killer lymphomas diag-
nosed as subcutaneous panniculitic or angiocentric
lesions. MF is the most common form of CTCL and rep-
resents 70% of all cases of CTCL. The incidence of MF is
approximately 0.4 per 100,000 per year, with most
patients 40 to 60 years of age at diagnosis.

PATHOGENESIS AND ETIOLOGY
Mycosis fungoides are a clonal neoplasm of mature
CD4+ T cells (CD8+ MF is rare). One of the histopatho-
logic features of MF is the predilection for the neoplastic
T cells to infiltrate into the epidermis, particularly in
early phases of the disease (epidermotropism) [1].
Recent studies have implicated interferon (IFN)-g–
inducible chemokines (IP-10) and thymus and activa-
tion-regulated chemokine (TARC/CLL17) as soluble fac-
tors released by keratinocytes that probably mediate the
epidermotropism of neoplastic T cells [2,3]. Possibly as
a consequence of the loss of IFN-g activity that occurs
with the switch from a TH1 to a TH2 cytokine profile

Opinion statement
Treatment of mycosis fungoides (MF) is indicated to reduce symptoms, improve clinical 
appearance, prevent secondary complications, and prevent progression of disease, all of 
which may have an impact on survival. Treatment of MF includes topical and systemic 
therapies, which can be administered alone or in combination. Psoralen and ultraviolet A 
radiation is effective in early-stage MF, inducing complete remissions in most patients. 
Psoralen and ultraviolet A radiation may also be combined with low doses of interferon 
(IFN)-a to treat stage I/II disease. However, early aggressive therapy with radiation and 
chemotherapy does not improve the prognosis. Local radiotherapy or total skin electron 
beam irradiation has been used with success to control advanced skin disease. Extracor-
poreal photopheresis may also be used successfully, but it is not generally available. Once 
the disease becomes refractory to topical therapy, IFN-a single-agent or combination 
chemotherapy may be administered, but the duration of response is often less than 1 year 
and ultimately all patients will relapse and become refractory. Among chemotherapeutic 
agents, pentostatin, gemcitabine, and liposomal doxorubicin seem to be particularly 
effective. Response rates after combined modality therapy with total skin electron beam 
irradiation and chemotherapy/IFN-a appear similar to response rates of chemotherapy 
alone. Therefore, there is a great need for the further development of novel emerging 
treatment modalities, such as retinoids (ie, bexarotene) and immunotherapeutic agents 
(ie, cytokines, tumor vaccines, and monoclonal antibodies), all of which appear to have 
significant therapeutic potential in patients with MF. Biologically based therapies may 
reduce the need for genotoxic therapies, such as cytostatics and radiotherapy.
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during disease progression, epidermotropism is often
lost in advanced phases of MF [4]. These observations
indicate that a variety of externally applied therapies
delivered to the skin (ie, topical therapies) would be
particularly effective in early MF when neoplastic cells
are preferentially confined to the epidermis and depen-
dent on epidermal factors for tumor cell proliferation
and survival.

CLINICAL PRESENTATION
The classic MF diagnosis progresses through the following
four distinct phases: a premycotic phase with an asymp-
tomatic scaling erythematous macular eruption, often in
sun-shielded areas (ie, bathing trunk distribution), which
lasts for months to years during which the diagnosis may
be suspected but cannot be confirmed by standard clini-
cal or histopathologic means; a patch phase with thin
barely palpable erythematous and eczematous lesions the
histologic features of which are at least consistent with the
diagnosis of MF; a plaque phase with more readily palpa-
ble erythematous lesions; and a tumor phase in which the
neoplastic infiltrate extends below the upper dermis and
may infiltrate other organs [5].

Painful erythroderma may arise de novo or during
any of the earlier described phases and is not always
associated with the presence of leukemic T cells (SS).
Occasionally, MF is diagnosed with cutaneous tumor
nodules in the absence of patches of plaques. Patients
may also be diagnosed with involvement of internal
organs. Palpable lymphadenopathy has been noted in
60% of patients at diagnosis. Light microscopic study of
these nodes frequently shows dermatopathic lymphade-
nopathy, thought to be a reactive lymphoid hyperplasia
associated with intranodal deposition of melanin
released from areas of severe cutaneous damage. More
sophisticated immunophenotypic, chromosomal, and
molecular studies have detected involvement by neo-
plastic cells in up to 85% of these nodes.

Visceral involvement is generally associated with
short survival times. The liver, spleen, and lung are most
commonly involved. There appears to be a predilection

for other epithelial surfaces, such as surfaces of the oral
cavity, airway, gastrointestinal tract, or genitourinary
tract. Bone marrow involvement appears to be relatively
uncommon.

STAGING AND PROGNOSTIC FACTORS
The most important clinical prognostic variables related
to MF are the type of lesion and the percentage of the
total skin surface involved, lymph node involvement,
dissemination of visceral sites, and the presence of lym-
phoma cells in the circulation. These parameters have
been codified in the modified TNM staging classifica-
tion proposed by the Cutaneous T-cell Lymphoma
Workshop in 1979 (Table 1) [6].

van Doorn et al. [7•] showed among 309 patients
with various stages of MF that the overall and disease-
specific survival was 80% and 89% at 5 years and 57%
and 75% at 10 years, respectively. The actuarial 5-year
disease-specific survival of patients with T1N0M0,
T2N0M0, and T3N0M0 disease was 100%, 96%, and
80%, respectively, and only 40% for patients with T1–
T4N3M0 disease. Using multivariate analysis, the pres-
ence of extracutaneous disease, the type and extent of
skin involvement, the response to initial treatment,
and the presence of follicular mucinosis were indepen-
dent prognostic factors [7•]. Sex and duration of skin
lesions before diagnosis were not significantly related
to survival.

Patients with T1N0M0 and T2N0M0 MF had signifi-
cantly better survival rates compared to patients with
T3N0M0 MF (P < 0.001); however, no significant differ-
ence in survival was found between patients with
T1N0M0 and T2N0M0 disease. Patients with histologi-
cally documented lymph node involvement and
patients with enlarged but histologically uninvolved
lymph nodes had a significantly worse survival rate
compared to patients without lymphadenopathy [7•].
Overall survival at 5 years in patients with enlarged but
histologically uninvolved lymph node involvement was
49% compared to 0% in patients with pathology-posi-
tive lymph node involvement [7•].

Treatment

• Agents, such as carmustine, mechlorethamine, bexarotene gel, and corticos-
teroids, are externally applied skin therapies and particularly effective in 
early-stage MF [8–11,12••].

• In MF/SS, photochemotherapy has been proven to be superior to single ultravi-
olet (UV) irradiation using UVB or UVA. However, psoralen and ultraviolet A 
(PUVA) therapy is used most frequently. Extracorporeal photopheresis (ECP) is 
also highly effective, although it is not generally available [13]. Both treatments 
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involve the therapeutic use of UVA irradiation after photosensitization using 8-
methoxypsoralen. In PUVA therapy, the patient is UVA irradiated after systemic 
or topical administration of the photosensitizer, whereas ECP is based on sepa-
ration of a leukocyte/lymphocyte-enriched cell fraction from the peripheral 
blood, extracorporeal treatment of the cells with 8-methoxypsoralen and UVA, 
and subsequent reinfusion of the cells.

• Psoralen and ultraviolet A therapy has become a standard therapy regimen in 
early-stage MF. Applied in stage IA/IIA, PUVA induces complete remission (CR) 
in 80% to 90% of cases. Even in stage IIB, simultaneous administration of 
PUVA and local electron beam irradiation results in CR rates of approximately 
60% [13]. Although long-term remissions have been described, most patients 
with MF experience a relapse and require repetitive PUVA cycles.

• Extracorporeal photopheresis represents the therapy of choice in erythrodermic 
MF. In these cases, CR has been observed in up to 80% of treated cases [14].

Table 1.  TNM classification of mycosis fungoides

Skin*
Tumor (T)
T0 Clinically or histopathologically 

suspicious lesions
T1 Limited plaques, papules, or eczematous 

patches covering < 10% of the skin surface
T2 Generalized plaques, papules, or 

erythematous patches covering ≥ 10% 
of the skin surface

T3 Tumors
T4 Generalized erythroderma
Lymph nodes (N)†

N0 No clinically abnormal peripheral lymph 
nodes; pathology negative for MF

N1 Clinically abnormal peripheral lymph nodes; 
pathology negative for MF

N2 No clinically abnormal peripheral lymph 
nodes; pathology positive for MF

N3 Clinically abnormal peripheral lymph nodes; 
pathology positive for MF

Visceral organs
Metastases (M)
M0 No visceral organ involvement
M1 Visceral involvement (must have pathology 

confirmation and the organ involved 
should be specified)

Stage grouping
IA T1 N0 M0
IB T2 N0 M0
IIA T1–T2 N1 M0
IIB T3 N1 M0
III T4 N0–N1 M0
IVA T1–T4 N2–N3 M0
IVB T1–T4 N0–N3 M1

*Pathology of T1 to T4 is diagnostic of MF. When more than one T stage exists, both are recorded, and the highest is used for staging 
(eg, cervical [left and right]).
†Record number of sites of abnormal nodes (eg, cervical [left and right]).
MF—mycosis fungoides.
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• Whether the addition of IFN-a to ECP in refractory patients may be benefi-
cial is unclear. Future studies are needed to provide clarity on this issue.

• Similar reports of success in refractory patients treated with a third agent, 
such as interleukin (IL)-2, also need to be confirmed [15].

• Localized radiotherapy by radiology or electron beam is preferentially 
administered in T3 (tumor) disease. In combination with other regimens 
(ie, PUVA), local radiotherapy is successfully applied to single-tumor 
lesions in patients with extended plaque and limited tumor disease. How-
ever, locoregional relapses outside the radiation field may be observed. In 
unilesional MF, actuarial relapse-free and overall survival rates at 10 years 
were 86% and 100%, respectively, following radiotherapy [16].

• Total skin electron beam irradiation (TSEB) therapy induces long-term 
remission, particularly in stage IA disease, with CR rates of 90% (50% dis-
ease-free survival [DFS] at 10 years). Considerable responses are also 
observed in stage IB/III disease (T4N0M0 only), with CR rates of 71% and 
64%, respectively [17]. Significant adverse events, such as total alopecia 
(transient in which total dose < 25 Gy), loss of perspiration, and severe 
xerosis cutis, in addition to the limited availability of the treatment, restrict 
the use of TSEB therapy. Therefore, TSEB therapy should be reserved for 
stage II/III cases that are refractory to or relapsing after standard regimens. 
A study by Wilson et al. [18] evaluated 163 patients with CTCL who 
received a complete course of TSEB therapy (36 Gy at 1 Gy/day for 9 weeks 
and 6 MeV electrons) with curative intent. Patients with a clinical CR or 
good partial response (PR) to TSEB therapy were subsequently randomized 
to adjuvant doxorubicin/cyclophosphamide chemotherapy or ECP. The 3-
year survival rate was 75% in the group treated with combination chemo-
therapy and 100% in the ECP group (P = 0.06). A retrospective analysis 
involving 44 patients with erythrodermic (T4) MF who received ECP con-
currently with TSEB therapy or TSEB therapy only revealed that 73% of 
patients who received TSEB therapy achieved a CR within 2 months of 
completion [19]. The 3-year DFS in 32 patients with CR was 63%. Within 
this group, DFS was 49% in the 17 patients who had not received concom-
itant ECP, whereas the DFS was 81% in the 15 patients who had received 
TSEB therapy plus ECP. These data indicate that the use of ECP with TSEB 
therapy warrants further evaluation.

• Total skin electron beam irradiation therapy has recently been the subject 
of a consensus report between the European Organization for Research and 
Treatment of Cancer, the Cutaneous Lymphoma Group, and experts from 
radiotherapy centers in North America [20••]. The main indications 
remain stages IA, IB, and IIA of newly diagnosed MF, in which a cutaneous 
remission rate of approximately 95% is achieved. In the other stages of the 
disease, TSEB therapy has a palliative action and may be part of a combined 
treatment. TSEB therapy must be practiced in highly specialized centers 
with the necessary experience.

• Initial trials with IFN-a used very high doses, which resulted in intolerable 
flu-like side effects in approximately 90% of patients. In subsequent stud-
ies, doses as low as 3 MU three times per week have been used, and have 
been shown to be as effective as the higher doses.

Radiotherapy

Interferon-a
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• As a single agent for initial therapy, IFN-a induces clinical responses in 
approximately 50% of patients, with a CR rate of approximately 15% and a 
median relapse-free survival of 4 to 8 months [21]. The effect of IFN-a often 
becomes evident after 3 to 5 months of treatment, but it may appear later. 
Maintenance therapy is recommended for patients with continuing PRs, 
but relapses may not necessarily be dependent on the discontinuation of 
IFN therapy.

• Combinations with other therapies may improve IFN-a activity. PUVA plus 
IFN-a is a combination that allows the use of a lower dosage of both thera-
pies, reducing the adverse events associated with each therapy and increas-
ing the response rate [22•].

• Oral chemotherapy with single cytostatic drugs, such as methotrexate or 
chlorambucil, is effective in many patients with MF.

• The administration of chlorambucil combined with prednisone may be 
recommended in erythrodermic MF, particularly in relapsing cases. Using 
this regimen, a response rate of 58% has been observed [23].

• Oral methotrexate at a dose of 10 to 30 mg/week results in high response 
rates in the treatment of erythrodermic MF [24]. At doses of 50 to 100 
mg/week, methotrexate is also effective in MF tumor lesions. However, 
simultaneously existing patch or plaque lesions require the administra-
tion of PUVA or combined regimens. Akpek et al. [25] treated 15 patients 
with advanced refractory CTCL with combination chemotherapy includ-
ing etoposide, vincristine, doxorubicin, bolus cyclophosphamide, and 
oral prednisone. The overall response (OR) rate was 80% (27% CR and 
53% PR). Median progression-free survival time was 8 months. However, 
the OR rate of various types of combination chemotherapy are not clearly 
superior to other treatment modalities [26].

• Among novel cytotoxic agents, pegylated liposomal doxorubicin appears to 
be effective in relapsing or refractory CTCL. Of 10 patients with relapsing or 
refractory CTCL (MF stage IB–IVB) treated with pegylated liposomal doxo-
rubicin 20 mg/m2 once a month, five achieved CR and four achieved PR. 
Response duration was 15 months [27]. These results were recently updated 
in 34 patients, in which 15 patients (44%) achieved CR, with an OR rate of 
88% [28•].

• The European Organization for Research and Treatment of Cancer con-
ducted a phase II study in advanced CTCL with pentostatin at a dose of 4 
mg/m2 weekly for the first 3 weeks, followed by every other week [29]. 
Forty-four patients with CTCL were enrolled (21 patients with SS and 23 
with MF). Most of the patients had received prior systemic chemotherapy. 
Sixteen patients (36%; 1 CR and 15 PR) responded and the median 
response duration was 4.5 months for the patients with SS and 8 months 
for the patients with MF [29].

• Kurzrock et al. [30•] reported results using escalating doses of pentostatin 
in 28 patients who had relapsed CTCL. The OR rate was 71%. Ten of 14 
(71%) patients with SS responded, and four of six patients with tumor-
stage CTCL responded. Dose escalation to 6.25 mg/m2/day was possible 
during only a few courses. The most common side effects were granulocy-
topenia, nausea, and non-neutropenic fever. CD4+ counts decreased signif-

Conventional chemotherapy

Purine analogs
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icantly in most patients. These studies demonstrate that pentostatin is an 
effective agent in patients with advanced CTCL and suggest that alternative 
dosing may be explored in future trials.

• Several studies have demonstrated potential synergy between purine analogs 
and alkylating therapies. In one recent study, 12 patients with refractory CTCL 
received fludarabine and cyclophosphamide [31]. Nine patients had erythro-
dermic CTCL and three patients had tumor-stage MF. The OR rate was 42%, 
with five responses in the erythrodermic patients and one response in a 
patient with MF. The mean duration of the response was 10 months.

• Gemcitabine has shown promising activity in CTCL. In the study by Zin-
zani et al. [32••], previously treated patients with MF (n = 30) and periph-
eral T-cell lymphoma unspecified (PTCLU; n = 14) were treated. Of the 44 
patients, five (12%) achieved CR and 26 (59%) patients achieved PR. CR 
and PR rates were the same for patients with MF and PTCLU, and the rates 
were also the same in relapsed and refractory patients. These results were 
confirmed by Sallah et al. [33], with two patients achieving CR and four 
patients achieving PR, among 10 patients with CTCL.

• Bexarotene was the first synthetic highly selective retinoid X receptor retin-
oid to be studied in humans. In-vitro studies have shown that bexarotene 
treatment at clinically relevant concentrations causes apoptosis of CTCL 
cell lines with downregulation of its cognate receptor retinoid X receptor-a, 
retinoic acid receptor-a, and antiapoptotic protein survivin and activation 
of caspase 3 [34].

• Two phase II/III multicenter open-label trials were conducted in 58 
patients with early-stage CTCL and 94 patients with advanced-stage CTCL 
who had failed or were refractory to other therapies [35•,36••]. At doses 
of 6.5 mg/m2/day, 300 mg/m2/day, and 650 mg/m2/day, the response 
rates in early-stage CTCL were 20%, 54%, and 67%, respectively. In 
patients with advanced-stage disease, the response rate was 45% when 
receiving 300 mg/m2/day and 55% when receiving 650 mg/m2/day, most 
of which were PRs. Overall, the 300 mg/m2/day dose level was recom-
mended for clinical use. These data indicate that oral bexarotene is active 
even in heavily pretreated patients with advanced-stage CTCL whose dis-
ease symptoms included tumors with large cell transformation, lymph 
node enlargement, or erythroderma [37].

• Targeted therapy using monoclonal antibodies (mAbs) is well established 
in B-cell malignancies and is being explored in T-cell lymphomas. CD52 is 
a glycosylated peptide antigen expressed at high density on most normal 
and malignant T cells and B cells. A phase II open-label study evaluated the 
safety and efficacy of the anti-CD52 mAb alemtuzumab in 22 patients with 
advanced MF who had failed to respond adequately to therapy with at least 
PUVA and radiotherapy/chemotherapy [38••]. All of the patients had clini-
cal symptoms or signs (eg, pruritus, skin ulcers, B-symptoms, symptomatic 
lymphadenopathy, anemia, or thrombocytopenia) needing treatment. 
Alemtuzumab was administered intravenously using a rapidly escalating 

Gemcitabine
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initial-dose regimen, followed by 30 mg three times a week for up to 12 
weeks. Patients received prophylaxis with cotrimoxazole and valaciclovir 
for a minimum of 2 months after the end of alemtuzumab therapy. Most 
patients had stage III/IV disease, reduced performance status, and severe 
itching. The OR rate was 55%, with 32% achieving CR and 23% PR. The 
effect was greater in patients who had received one to two previous regi-
mens (OR 80%) compared to patients who had received more than three 
prior regimens (OR 33%). Itching, self-assessed on a zero-to-10 visual ana-
log scale, was significantly reduced from a median score of eight before 
treatment to two at the end of therapy. The median time to treatment fail-
ure was 12 months (range 5–32+). Cytomegalovirus reactivation (causing 
fever without pneumonia and responding to ganciclovir) occurred in four 
patients (18%). Six patients had other suspected or confirmed infections 
(all of these patients had received more than three prior regimens). Similar 
results were recently reported by Kennedy et al. [39].

• Another potential target antigen is CD4, which is expressed on the tumor 
cells of practically all patients with MF. Promising results were obtained by 
Knox et al. [40] in pilot experiments using a chimeric anti-CD4 mAb.

• Early interim results from an ongoing study on a fully human CD4 mAb 
revealed that four of 22 patients with MF responded, and additional 
patients reported a reduced itching. However, CD4 cells were not com-
pletely eradicated from blood at the doses used, indicating that higher mAb 
doses may be required to obtain receptor-site saturation and an improved 
antitumor effect [41•].

• These results indicate that mAbs are important therapeutic tools that need 
to be tested early in the disease course of MF.

• Denileukin diftitox is a recombinant fusion protein consisting of peptide 
sequences of diphtheria toxin and human IL-2. Denileukin diftitox has been 
approved by the US Food and Drug Administration for the treatment of 
patients with recurrent or refractory CTCL whose malignant cells express the 
CD25 component of the IL-2 receptor. In a phase III trial, Olsen et al. [42] 
reported a CR rate of 30% (20% PR and 10% CR) in 71 patients with CTCL 
treated with denileukin diftitox at a dose of 9 mg/kg/day or 18 mg/kg/day for 
5 days. This treatment was repeated every 3 weeks for up to eight cycles. 
Median response duration was 7 months (range 3–46 months). Adverse 
events consisted of flu-like symptoms and acute infusion-related events, 
such as hypotension, dyspnea, chest pain, and vascular leak syndrome, in up 
to 25% of the patients. A significantly improved OR rate of 60% with con-
siderably less side effects was noted with the use of steroid premedication 
before denileukin diftitox therapy [43••].

• Although allogeneic stem cell transplantation may be successfully used in 
selected young patients with MF [44,45], this strategy is not feasible for 
most patients. Pegylated (polyethylenglycol) IFN, currently being studied 
in other diseases, may prove to be a more active and better tolerated form 
of IFN. IFN-g has been tested in small series of patients with some clinical 
activity observed, indicating that further trials are warranted [46]. As men-
tioned earlier in this paper, liposomal doxorubicin could be a promising 
cytotoxic agent in the treatment of CTCL. Wider stage- and type-oriented 

Interleukin-2 fusion protein

Future directions and emerging drugs
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studies are the current goals of clinical trials. Recent preliminary data indi-
cate that histone deacetylase inhibitors, such as oral suberoylanilide 
hydroxamic acid, may display clinical activity in MF [47•].

• The ability to stimulate cytotoxic CD8+ T cells through the administration 
of exogenous IL-12 was considered to be an important factor in the therapy 
of CTCL [48]. Phase I/II clinical trials have shown an OR rate of approxi-
mately 50% [48,49]. Intralesional recombinant human IL-12 injections 
were administered in some patients and was associated with tumor flatten-
ing and complete resolution of the injected tumors. Further studies involv-
ing recombinant human IL-12 are indicated at tolerable doses and in 
combination with other biologic agents.

• Alemtuzumab has promising clinical activity and an acceptable safety pro-
file in patients with advanced MF, particularly in patients with erythro-
derma and severe itching, and in patients who are not heavily pretreated. 
These observations need to be studied further, using various dosing sched-
ules and in combination with other drugs with different mechanisms of 
action. Further evaluation of other therapeutic mAbs, such as anti-CD4, is 
also highly warranted. Another emerging therapeutic approach is tumor 
vaccination. In a very interesting pilot study by Maier et al. [50••], intra-
nodal injections of autologous tumor-lysate-pulsed dendritic cells resulted 
in objective clinical responses in 50% of patients, including one patient 
achieving CR, which persisted for 19+ months.

• These emerging data indicate that biologically based therapies may be of 
increasing importance in the treatment of MF, thus reducing the need for 
genotoxic therapies, such as chemotherapeutic drugs and radiotherapy.

Bexarotene gel (retinoid X receptor)

Standard dosage 1% gel, applying the ointment to lesions 2 to 4 times daily.
Contraindications Pregnancy and exposure to sun/sun lamps (photosensitivity).

Main drug interactions Gemfibrozil, erythromycin, and itraconazole (drugs that effect cytochrome P450 
3A4) may potentially influence the disposition of bexarotene.

Main side effects Local irritant reactions (eg, erythema, dermatitis, pruritus, and pain), leukocyto-
clastic vasculitis, vesiculobullous reaction, pruritus, maculopapular/exfoliative der-
matitis, headache, hyperlipidemia, leukopenia, and slightly elevated liver enzymes.

Cost effectiveness Expensive compared to carmustine and mechlorethamine. Topical treatment allows 
for outpatient treatment.

High-potency corticosteroids (topical)

Standard dosage Various dosages reported.
Contraindications None.

Main drug interactions Rifampicin.
Main side effects Purpura, mild irritant dermatitis, striae, and atrophy. Percutaneous absorption of 

corticosteroids can temporarily depress the hypothalamic-pituitary-adrenal axis, 
although this has no clinical consequence.

Cost effectiveness Cheap and well tolerated. Outpatient treatment is possible.

Interferon-a

Standard dosage 3 MU subcutaneously three times a week.
Contraindications Psoriasis, severe heart disease, and severe renal failure.

Main drug interactions Teofyllin.

Specific drugs



Therapy for Mycosis Fungoides Lundin and Österborg 211
Main side effects Initial flu-like symptoms (eg, fever, nausea, vomiting, diarrhea, chills, myalgias, 
headache, and malaise), hypothyroidism, depression, and fatigue.

Special points Effective agent as monotherapy in CTCL. Combinations with other therapies, such 
as photochemotherapy, retinoid compounds, and topical chemotherapy, may 
improve its activity.

Bexarotene

Standard dosage 75 mg four to 10 capsules once daily. Recommended initial dose: 150 to 300 
mg/m2/day orally.

Contraindications Pregnancy, pancreatitis, uncontrolled hypercholesterolemia or hypertriglyceri-
demia, hypervitaminosis A, uncontrolled hyperthyreosis or hypothyreosis, hepatic 
insufficiency, and ongoing systemic infection.

Main drug interactions Ketoconazole, itraconazole, protease inhibitors, clarithromycin, erythromycin, 
rifampicin, phenytoin, dexamethasone, and phenobarbital.

Main side effects Leukopenia, hypothyroidism, hyperlipidemia, hypercholesterolemia, elevated 
hepatic enzymes, headache, constipation, vomiting, pruritus, exanthema, exfolia-
tive dermatitis, myalgia, headache, and insomnia.

Special points Oral medication allows for outpatient treatment and has acceptable toxicity. The 
response rate is 50%.

Pentostatin

Standard dosage 4 to 8 mg/m2 daily for 3 days, with cycles repeated every 21 days.
Main side effects Nausea, vomiting, nephrotoxicity, hematologic toxicity, and infectious complications.

Cladribine

Standard dosage 0.1 mg/kg/day for 5 to 7 days at 28-day intervals.
Contraindications Severe renal insufficiency.

Main drug interactions Other myelosuppressive drugs.
Main side effects Hematologic toxicity, infectious complications, fever, rigor, fatigue, vomiting, 

and nausea.
Special points Overall responses to cladribine have been recorded in approximately 30% of 

patients with CTCL.

Gemcitabine

Standard dosage 1000 to 1200 mg/m2 on days 1, 8, and 15 every 28 days.
Contraindications Severe renal or hepatic failure.

Main drug interactions None.
Main side effects Flu-like symptoms, hematologic toxicity, nausea, vomiting, diarrhea, constipation, 

rash, pain, hematuria, and elevated liver enzymes.
Special points Acceptable toxicity profile and easy schedule of administration.

Liposomal doxorubicin

Standard dosage 20 mg/m2 once a month.
Contraindications Other myelotoxic medication.

Main drug interactions Myelotoxic medication.
Main side effects Anemia, lymphopenia, and capillary leak syndrome.

Special points Liposomal doxorubicin can be considered a promising cytotoxic agent in the treat-
ment of CTCL. This agent has mild toxicity.

Alemtuzumab

Standard dosage Rapidly escalating 3 to 10 mg intravenously, followed by 30 mg three times a week 
for up to 12 weeks.
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Contraindications Systemic infections, HIV, and pregnancy.
Main drug interactions None.

Main side effects Flu-like symptoms, cytomegalovirus reactivation and other opportunistic infec-
tions, and hematologic toxicity.

Special points Promising clinical activity and an acceptable safety profile in patients with 
advanced MF who are less heavily pretreated.

Denileukin diftitox

Standard dosage 9 mg/kg/day or 18 mg/kg/day administered intravenously for 5 consecutive days 
every 3 weeks for up to eight cycles.

Contraindications Known hypersensitivity to denileukin diftitox or any of its components.
Main drug interactions None.

Main side effects Flu-like symptoms (eg, fever, chills, nausea/vomiting, and myalgia/arthralgia), 
acute infusion-related events (eg, hypotension, dyspnea, chest pain, and back 
pain), vascular leak syndrome, and transient elevations in hepatic enzymes.

Special points The response rate is 30%, although there is a risk of vascular leak syndrome. Corti-
costeroid prophylaxis may reduce the risk of severe side effects and improve clini-
cal effects by improved tolerability.
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	<TABLE>
	Opinion statement
	Opinion statement

	<TABLE BODY>
	<TABLE ROW>
	Treatment of mycosis fungoides (MF) is indicated to reduce symptoms, improve clinical appearance,...
	Treatment of mycosis fungoides (MF) is indicated to reduce symptoms, improve clinical appearance,...



	Cutaneous T-cell lymphomas (CTCL) are a heterogeneous group of T-cell malignancies mainly affecti...
	Pathogenesis and etiology
	Pathogenesis and etiology
	Mycosis fungoides are a clonal neoplasm of mature CD4

	Clinical presentation
	Clinical presentation
	The classic MF diagnosis progresses through the following four distinct phases: a premycotic phas...
	Painful erythroderma may arise de novo or during any of the earlier described phases and is not a...
	Visceral involvement is generally associated with short survival times. The liver, spleen, and lu...

	Staging and prognostic factors
	Staging and prognostic factors
	The most important clinical prognostic variables related to MF are the type of lesion and the per...
	van Doorn
	Patients with T


	Treatment
	Treatment
	<TABLE>
	<TABLE BODY>
	<TABLE ROW>
	Topical therapies



	• Agents, such as carmustine, mechlorethamine, bexarotene gel, and corticosteroids, are externall...
	• Agents, such as carmustine, mechlorethamine, bexarotene gel, and corticosteroids, are externall...
	• Agents, such as carmustine, mechlorethamine, bexarotene gel, and corticosteroids, are externall...
	<TABLE>
	Table 1. TNM classification of mycosis fungoides
	<TABLE BODY>
	<TABLE ROW>
	Skin*

	<TABLE ROW>
	Tumor (T)

	<TABLE ROW>
	T0
	Clinically or histopathologically suspicious lesions

	<TABLE ROW>
	T1
	Limited plaques, papules, or eczematous patches covering < 10% of the skin surface

	<TABLE ROW>
	T2
	Generalized plaques, papules, or erythematous patches covering ³ 10% of the skin surface

	<TABLE ROW>
	T3
	Tumors

	<TABLE ROW>
	T4
	Generalized erythroderma

	<TABLE ROW>
	Lymph nodes (N)†

	<TABLE ROW>
	N0
	No clinically abnormal peripheral lymph nodes; pathology negative for MF

	<TABLE ROW>
	N1
	Clinically abnormal peripheral lymph nodes; pathology negative for MF

	<TABLE ROW>
	N2
	No clinically abnormal peripheral lymph nodes; pathology positive for MF

	<TABLE ROW>
	N3
	Clinically abnormal peripheral lymph nodes; pathology positive for MF

	<TABLE ROW>
	Visceral organs

	<TABLE ROW>
	Metastases (M)

	<TABLE ROW>
	M0
	No visceral organ involvement

	<TABLE ROW>
	M1
	Visceral involvement (must have pathology confirmation and the organ involved should be specified)

	<TABLE ROW>
	Stage grouping

	<TABLE ROW>
	IA
	T1
	N0
	M0

	<TABLE ROW>
	IB
	T2
	N0
	M0

	<TABLE ROW>
	IIA
	T1–T2
	N1
	M0

	<TABLE ROW>
	IIB
	T3
	N1
	M0

	<TABLE ROW>
	III
	T4
	N0–N1
	M0

	<TABLE ROW>
	IVA
	T1–T4
	N2–N3
	M0

	<TABLE ROW>
	IVB
	T1–T4
	N0–N3
	M1


	<TABLE FOOTING>
	<TABLE ROW>
	*Pathology of T1 to T4 is diagnostic of MF. When more than one T stage exists, both are recorded,...
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	Ultraviolet irradiation



	• In MF/SS, photochemotherapy has been proven to be superior to single ultraviolet (UV) irradiati...
	• In MF/SS, photochemotherapy has been proven to be superior to single ultraviolet (UV) irradiati...
	• In MF/SS, photochemotherapy has been proven to be superior to single ultraviolet (UV) irradiati...

	• Psoralen and ultraviolet A therapy has become a standard therapy regimen in early-stage MF. App...
	• Psoralen and ultraviolet A therapy has become a standard therapy regimen in early-stage MF. App...

	• Extracorporeal photopheresis represents the therapy of choice in erythrodermic MF. In these cas...
	• Extracorporeal photopheresis represents the therapy of choice in erythrodermic MF. In these cas...

	• Whether the addition of IFN-
	• Whether the addition of IFN-

	• Similar reports of success in refractory patients treated with a third agent, such as interleuk...
	• Similar reports of success in refractory patients treated with a third agent, such as interleuk...
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	<TABLE BODY>
	<TABLE ROW>
	Radiotherapy



	• Localized radiotherapy by radiology or electron beam is preferentially administered in T
	• Localized radiotherapy by radiology or electron beam is preferentially administered in T
	• Localized radiotherapy by radiology or electron beam is preferentially administered in T

	• Total skin electron beam irradiation (TSEB) therapy induces long-term remission, particularly i...
	• Total skin electron beam irradiation (TSEB) therapy induces long-term remission, particularly i...

	• Total skin electron beam irradiation therapy has recently been the subject of a consensus repor...
	• Total skin electron beam irradiation therapy has recently been the subject of a consensus repor...


	<TABLE>
	<TABLE BODY>
	<TABLE ROW>
	Interferon-a



	• Initial trials with IFN-
	• Initial trials with IFN-
	• Initial trials with IFN-

	• As a single agent for initial therapy, IFN-
	• As a single agent for initial therapy, IFN-

	• Combinations with other therapies may improve IFN-
	• Combinations with other therapies may improve IFN-


	<TABLE>
	<TABLE BODY>
	<TABLE ROW>
	Conventional chemotherapy



	• Oral chemotherapy with single cytostatic drugs, such as methotrexate or chlorambucil, is effect...
	• Oral chemotherapy with single cytostatic drugs, such as methotrexate or chlorambucil, is effect...
	• Oral chemotherapy with single cytostatic drugs, such as methotrexate or chlorambucil, is effect...

	• The administration of chlorambucil combined with prednisone may be recommended in erythrodermic...
	• The administration of chlorambucil combined with prednisone may be recommended in erythrodermic...

	• Oral methotrexate at a dose of 10 to 30 mg/week results in high response rates in the treatment...
	• Oral methotrexate at a dose of 10 to 30 mg/week results in high response rates in the treatment...

	• Among novel cytotoxic agents, pegylated liposomal doxorubicin appears to be effective in relaps...
	• Among novel cytotoxic agents, pegylated liposomal doxorubicin appears to be effective in relaps...
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	Purine analogs



	• The European Organization for Research and Treatment of Cancer conducted a phase II study in ad...
	• The European Organization for Research and Treatment of Cancer conducted a phase II study in ad...
	• The European Organization for Research and Treatment of Cancer conducted a phase II study in ad...

	• Kurzrock
	• Kurzrock

	• Several studies have demonstrated potential synergy between purine analogs and alkylating thera...
	• Several studies have demonstrated potential synergy between purine analogs and alkylating thera...


	<TABLE>
	<TABLE BODY>
	<TABLE ROW>
	Gemcitabine



	• Gemcitabine has shown promising activity in CTCL. In the study by Zinzani
	• Gemcitabine has shown promising activity in CTCL. In the study by Zinzani
	• Gemcitabine has shown promising activity in CTCL. In the study by Zinzani
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	Retinoids



	• Bexarotene was the first synthetic highly selective retinoid X receptor retinoid to be studied ...
	• Bexarotene was the first synthetic highly selective retinoid X receptor retinoid to be studied ...
	• Bexarotene was the first synthetic highly selective retinoid X receptor retinoid to be studied ...

	• Two phase II/III multicenter open-label trials were conducted in 58 patients with early-stage C...
	• Two phase II/III multicenter open-label trials were conducted in 58 patients with early-stage C...
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	Monoclonal antibodies



	• Targeted therapy using monoclonal antibodies (mAbs) is well established in B-cell malignancies ...
	• Targeted therapy using monoclonal antibodies (mAbs) is well established in B-cell malignancies ...
	• Targeted therapy using monoclonal antibodies (mAbs) is well established in B-cell malignancies ...

	• Another potential target antigen is CD4, which is expressed on the tumor cells of practically a...
	• Another potential target antigen is CD4, which is expressed on the tumor cells of practically a...

	• Early interim results from an ongoing study on a fully human CD4 mAb revealed that four of 22 p...
	• Early interim results from an ongoing study on a fully human CD4 mAb revealed that four of 22 p...

	• These results indicate that mAbs are important therapeutic tools that need to be tested early i...
	• These results indicate that mAbs are important therapeutic tools that need to be tested early i...
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	Interleukin-2 fusion protein



	• Denileukin diftitox is a recombinant fusion protein consisting of peptide sequences of diphther...
	• Denileukin diftitox is a recombinant fusion protein consisting of peptide sequences of diphther...
	• Denileukin diftitox is a recombinant fusion protein consisting of peptide sequences of diphther...
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	Future directions and emerging drugs



	• Although allogeneic stem cell transplantation may be successfully used in selected young patien...
	• Although allogeneic stem cell transplantation may be successfully used in selected young patien...
	• Although allogeneic stem cell transplantation may be successfully used in selected young patien...

	• The ability to stimulate cytotoxic CD8
	• The ability to stimulate cytotoxic CD8

	• Alemtuzumab has promising clinical activity and an acceptable safety profile in patients with a...
	• Alemtuzumab has promising clinical activity and an acceptable safety profile in patients with a...

	• These emerging data indicate that biologically based therapies may be of increasing importance ...
	• These emerging data indicate that biologically based therapies may be of increasing importance ...
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	Specific drugs



	Bexarotene gel (retinoid X receptor)
	Bexarotene gel (retinoid X receptor)
	Bexarotene gel (retinoid X receptor)
	Standard dosage
	1% gel, applying the ointment to lesions 2 to 4 times daily.
	Contraindications
	Pregnancy and exposure to sun/sun lamps (photosensitivity).
	Main drug interactions
	Gemfibrozil, erythromycin, and itraconazole (drugs that effect cytochrome P450 3A4) may potential...
	Main side effects
	Local irritant reactions (
	Cost effectiveness
	Expensive compared to carmustine and mechlorethamine. Topical treatment allows for outpatient tre...

	High-potency corticosteroids (topical)
	High-potency corticosteroids (topical)
	Standard dosage
	Various dosages reported.
	Contraindications
	None.
	Main drug interactions
	Rifampicin.
	Main side effects
	Purpura, mild irritant dermatitis, striae, and atrophy. Percutaneous absorption of corticosteroid...
	Cost effectiveness
	Cheap and well tolerated. Outpatient treatment is possible.

	Interferon-
	Interferon-
	Standard dosage
	3 MU subcutaneously three times a week.
	Contraindications
	Psoriasis, severe heart disease, and severe renal failure.
	Main drug interactions
	Teofyllin.
	Main side effects
	Initial flu-like symptoms (
	Special points
	Effective agent as monotherapy in CTCL. Combinations with other therapies, such as photochemother...

	Bexarotene
	Bexarotene
	Standard dosage
	75 mg four to 10 capsules once daily. Recommended initial dose: 150 to 300 mg/m
	Contraindications
	Pregnancy, pancreatitis, uncontrolled hypercholesterolemia or hypertriglyceridemia, hypervitamino...
	Main drug interactions
	Ketoconazole, itraconazole, protease inhibitors, clarithromycin, erythromycin, rifampicin, phenyt...
	Main side effects
	Leukopenia, hypothyroidism, hyperlipidemia, hypercholesterolemia, elevated hepatic enzymes, heada...
	Special points
	Oral medication allows for outpatient treatment and has acceptable toxicity. The response rate is...

	Pentostatin
	Pentostatin
	Standard dosage
	4 to 8 mg/m
	Main side effects
	Nausea, vomiting, nephrotoxicity, hematologic toxicity, and infectious complications.

	Cladribine
	Cladribine
	Standard dosage
	0.1 mg/kg/day for 5 to 7 days at 28-day intervals.
	Contraindications
	Severe renal insufficiency.
	Main drug interactions
	Other myelosuppressive drugs.
	Main side effects
	Hematologic toxicity, infectious complications, fever, rigor, fatigue, vomiting, and nausea.
	Special points
	Overall responses to cladribine have been recorded in approximately 30% of patients with CTCL.

	Gemcitabine
	Gemcitabine
	Standard dosage
	1000 to 1200 mg/m
	Contraindications
	Severe renal or hepatic failure.
	Main drug interactions
	None.
	Main side effects
	Flu-like symptoms, hematologic toxicity, nausea, vomiting, diarrhea, constipation, rash, pain, he...
	Special points
	Acceptable toxicity profile and easy schedule of administration.

	Liposomal doxorubicin
	Liposomal doxorubicin
	Standard dosage
	20 mg/m
	Contraindications
	Other myelotoxic medication.
	Main drug interactions
	Myelotoxic medication.
	Main side effects
	Anemia, lymphopenia, and capillary leak syndrome.
	Special points
	Liposomal doxorubicin can be considered a promising cytotoxic agent in the treatment of CTCL. Thi...

	Alemtuzumab
	Alemtuzumab
	Standard dosage
	Rapidly escalating 3 to 10 mg intravenously, followed by 30 mg three times a week for up to 12 we...
	Contraindications
	Systemic infections, HIV, and pregnancy.
	Main drug interactions
	None.
	Main side effects
	Flu-like symptoms, cytomegalovirus reactivation and other opportunistic infections, and hematolog...
	Special points
	Promising clinical activity and an acceptable safety profile in patients with advanced MF who are...

	Denileukin diftitox
	Denileukin diftitox
	Standard dosage
	9
	Contraindications
	Known hypersensitivity to denileukin diftitox or any of its components.
	Main drug interactions
	None.
	Main side effects
	Flu-like symptoms (
	Special points
	The response rate is 30%, although there is a risk of vascular leak syndrome. Corticosteroid prop...
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