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dose CHOP chemotherapy seems to be a good compro-
mise between toxicity and efficacy, allowing clinicians to
treat very elderly patients with a curative intent.

This underscores the fact that age alone should not be
used as a reason to deny patients with NHL an adapted and
potentially curative treatment. Thus, at the time of writing,
the Groupe d’Etudes des Lymphomes de l’Adulte (GELA) is
considering a prospective phase II study of an attenuated
R-CHOP regimen in patients over 80 years old.
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Malignant Lymphomas

Phase II trial of temozolomide in patients with
pretreated cutaneous T-cell lymphoma

Between July 2003 and March 2004, nine
patients with pretreated mycosis fungoides were
enrolled into a phase II trial and were treated with
temozolomide. The overall response rate was 33%.
Further studies are needed to test the efficacy of
temozolomide, alone or in combination in earlier
stages of this disease.
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Mycosis fungoides (MF) is the most frequent variant of
cutaneous T-cell lymphoma. Clinically, MF is typified by
the development of patches, plaques or tumors that may
be followed by spread to lymph nodes and visceral
organs.1 Standard treatment options are typically pallia-
tive. PUVA remains the gold-standard for the treatment
of MF stage IA to IIA. Systemic therapies are reserved for
more advanced stages including single-agent (fludara-
bine, 2-deoxycoformycin, gemcitabine) or multiagent
therapy (methotrexate, chlorambucil, doxorubicin,
etoposide, purine analogs, retinoids, interferon α or γ,
recombinant toxins and monoclonal antibody directed
against the lymphocyte surface antigen CD52).2-5

Temozolomide, an imidazotetrazine derivative, is an
oral alkylating agent that was developed in view of its
demontrated antitumor activity and safety profile in pre-
clinical tests. Temozolomide has excellent oral bioavail-
ability and has shown a promising efficacy in metastatic
melanoma, primary brain tumors and MF.6,7

Between July 2003 and January 2004, in a prospective
single center phase II study, we administered temozolo-
mide (Schering-Plough, Milan, Italy) to nine heavily pre-
treated patients with MF, after having received their
informed consent in accordance with the ethical policy of
the Institute. The study complied with the Helsinki decla-
ration. For the first cycle, patients were treated with 150
mg/m2/day p.o. for 5 consecutive days, whereas for the
second and third cycles they were treated with 200
mg/m2/day p.o. for 5 consecutive days; the cycles were
repeated every four weeks for a total of three courses.

The patients’ characteristics are listed in Table 1. All
patients had previously been treated with at least two
chemotherapeutic and/or radiotherapeutic approaches
(Table 2) and were selected according to strict criteria: iso-
lated cutaneous involvement for at least 6 months, and no
evidence of possible disease spread (evaluated by comput-
ed tomography of the chest, abdomen and pelvis, and
bone marrow aspiration and trephine biopsy). Patients had
stage IIB or III disease according to the Tumor-Node-
Metastasis classification of cutaneous T-cell lymphoma.8

The diagnosis was histologically confirmed according to
the REAL classification.9

Tumor response was detected by measuring the reduc-
tion of skin lesions in all patients. Complete response
(CR), partial response (PR), and no response were evaluat-
ed according to the international criteria.10 Patients were
evaluated by weekly history taking and physical examina-
tion, complete blood counts and chemistry profiles. All
signs, symptoms or laboratory abnormalities were
assessed using WHO criteria for toxicities. The overall
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response rate (CR + PR) was 33% (3 of 9 patients); the CR
and PR rates were 11% (1 of 9 patients) and 22% (2 of 9
patients), respectively. Three patients reached stable dis-
ease and the remaining three showed no response. All
responses occurred after no later than two courses of
temozolomide. The follow-up is currently short (median
10 months, range 8-15 months). The patient who
achieved a CR had a 2-year history of MF: he had received
four prior chemotherapeutic regimens, the last of which
had been gemcitabine, without any response. After the
therapy, he remained disease-free for 6 months before
relapsing. The two patients who achieved PR are still in
remission after 8 and 9 months.

In general, temozolomide was extremely well tolerated.
All patients received the planned three courses of treat-
ment. No WHO grade 4 hematologic toxicity was
observed. A 1-week delay was required for two patients
who developed grade 3 thrombocytopenia and grade 3
neutropenia. None of the patients required transfusion or
medication with granulocyte colony-stimulating factor.

Drug-related symptomatic toxicity was generally mild:
nausea/vomiting were successfully controlled with con-
ventional antiemetic medications. There were no infec-
tions. No alopecia was recorded.

The prognosis of MF is generally considered poor.1 The
use of combined treatment modalities should be limited to
MF patients with an aggressive course, or to those with
extracutaneous manifestations, since studies reveal no dif-
ference in long-term remission or survival rate when used
at an earlier stage. In advanced stage MF, treatment with
chemotherapy is generally recommended, but few
patients obtain a long-lasting remission.

The present study shows that temozolomide effectively
induced remissions in heavily pretreated MF with a signif-
icant overall response rate (33%). The overall response
rate of our study is comparable to that reported in the lit-
erature on MF patients treated with other single agents.2 In
addition, all therapy was administered orally, and the
associated toxicity was very modest. 

Its modest toxicity profile, easy schedule and adminis-
tration modality make temozolomide an interesting agent
for consideration in the development of chemotherapy
regimens. These results are encouraging but larger trials
will be necessary to further explore the therapeutic poten-
tial of temozolomide, alone or in combination, in the
treatment of MF and of other types of cutaneous lym-
phoma. 

Monica Tani, Mariapaola Fina, Lapo Alinari,
Vittorio Stefoni, Michele Baccarani, Pier Luigi Zinzani

Institute of Hematology and Medical Oncology “Seràgnoli”
University of Bologna, Bologna, Italy

Funding: this manuscript was supported  in part by Bologna  AIL. 
Key words: Temozolomide, mycosis fungoides, pretreated patients.
Correspondence: Pier Luigi Zinzani, M.D., Istituto di Ematologia
e Oncologia Medica “Seràgnoli”, Policlinico S.Orsola, via
Massarenti 9, 40138 Bologna, Italy. Phone: international
+39.051.6363680. Fax: international +39.051.6364037.
E-mail: plzinzo@med.unibo.it

References

1. Zackheim HS, Amin S, Kashani-Sabet M, McMillan A.
Prognosis in cutaneous T-cell lymphoma by skin stage: long
term survival in 489 patients. J Am Acad Dermatol 1999;40:
418-25.

2. Grever MR, Bisaccia E, Scarborough DA, Mertz EN, Neidhart
JA. An investigation of 2’-deoxycoformycin in the treatment
of cutaneous T-cell lymphoma. Blood 1983;61:279-82.

3. Zinzani PL, Baliva G, Magagnoli M, Bendandi M, Modugno G,
Gherlinzoni F, et al. Gemcitabine treatment in pretreated cuta-
neous T-cell lymphoma: experience in 44 patients. J Clin
Oncol 2000;18:2603-6.

4. Duvic M, Kuzel TM, Olsen EA, Martin AG, Foss FM, Kim YH,
et al. Qality-of-life improvements in cutaneous T-cell lym-
phoma patients treated with denileukin diftitox (Ontak). Clin
Lymphoma 2002;2:222-8.

5. Lundin J, Hagberg H, Repp R, Cavallin-Stahl E, Freden S,
Juliusson G, et al. Phase 2 study of alemtuzumab (anti-CD52
monoclonal antibody) in patients with advanced mycosis fun-
goides/Sézary syndrome. Blood 2003;101:4267-72.

6. Newlands ES, Stevens MF, Wedge SR, Wheelhouse RT, Brock
C. Temozolomide: review of its discovery, chemical proper-
ties, pre-clinical development and clinical trials. Cancer
Treatment Reviews 1997; 23:35-61. 

7. Wall PJ, Crowther D, Johnson PWD, Soukop M, Harper PG,
Harris M, et al. Phase II trial of temozolomide in low grade
non-Hodgkin’s lymphoma. Br J Cancer 1995;72:183-4.

8. International Union against Cancer (UICC). TNM classifica-
tion of malignant tumours. New York, NY, Springer-Verlag.
1987.

9. Harris N, Jaffe E, Stein H, Banks PM, Chan JK, Cleary ML, et
al. A revised European-American classification of lymphoid
neoplasms: a proposal from the International Study Group.
Blood 1994;84:1361-92.

10. Cheson BD, Horning SJ, Coiffier B, Shipp MA, Fisher RI,
Connors JM, et al. Report of an international workshop to
standardize response criteria for non-Hodgkin’s lymphomas.
NCI Sponsored International Working Group. J Clin Oncol
1999;17:1244-53.

Table 1. Patients’ characteristics at entry into the study.

Total patients 9

Mean age, yrs (range) 59 (46-72)

Sex M/F 7/2
Time from diagnosis (yrs):
median 5.3
range 1-17

N. of prior treatments:
median 3
range 2-5

Table 2. Previous treatments in the nine patients treated with
temozolomide.

Pt. No. Previous therapies

1 Interferon-α-2a; Gemcitabine 
2 Interferon-α-2a; Gemcitabine
3 PUVA; Interferon-α-2a; Gemcitabine
4 PUVA; CHOP; Gemcitabine
5 VNCOP-B; Radiotherapy; Gemcitabine; Campath-1H
6 Corticosteroids; Radiotherapy; PUVA; Gemcitabine; Roentgen therapy
7 PUVA; Radiotherapy; Gemcitabine
8 PUVA; Gemcitabine; Campath-1H
9 PUVA; Gemcitabine




