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Summary

Mantle cell lymphoma is a rare and incurable lymphoproliferative disorder. In the

MCL01 trial, patients were treated with the R-HCVAD regimen [rituximab plus

HyperCVAD (hyperfractionated cyclophosphamide, vincristine, doxorubicin, dex-

amethasone; R-CVAD) alternating with high-dose methotrexate and cytarabine

(AM)] for four cycles followed by autologous stem cell transplantation (ASCT) for

those who reached only a partial response. After a median follow-up of 10�5 years,

we reported 10-year progression-free and overall survival rates of 35% and 61%

respectively, with a 10-years cumulative incidence rate of second malignancies of

10�6%. Mature results of the MCL01 trial confirmed the efficacy of HyperCVAD-

AM as a frontline regimen for younger patients (≤65 years).

Keywords: Hyper-CVAD-AM, long-term analysis, mantle cell lymphoma,

second malignancies, survival.

Mantle cell lymphoma (MCL) is a rare type of lymphoprolif-

erative disorder accounting for approximately 6–7% of all

non-Hodgkin lymphomas.1

Mantle cell lymphoma treatment has evolved over the past

decades from the advent of immunochemotherapy regimens

including rituximab (R). Actually, the most commonly used

polychemotherapy schemes include cyclophosphamide, dox-

orubicin, vincristine and prednisone (CHOP), hyperfraction-

ated cyclophosphamide, vincristine, doxorubicin and

dexamethasone alternating with methotrexate and cytarabine
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(HyperCVAD-AM) and, as recently described in the litera-

ture, bendamustine-based regimens.2–6

Treatment choice for MCL patients mostly relies on

patients’ age and performance status. For young and fit

patients, R-CHOP alternating with a cytarabine-containing

regimen followed by consolidation with autologous stem cell

transplantation (ASCT) is recommended. Less aggressive ther-

apies for elderly patients include R-CHOP, bortezomib, ritux-

imab, cyclophosphamide, doxorubicin and prednisone (VR-

CAP), bendamustine and ritguiximab (BR) and rituximab with

bendamustine and cytarabine (R-BAC) regimens.6–10

In early 2000, MDACC researchers suggested an R-

HyperCVAD-AM regimen without ASCT consolidation as

initial treatment for patients with MCL.2,11 In 2012 we

reported the results of a prospective study performed by the

Gruppo Italiano Studio Linfomi (GISL), to investigate the

clinical activity and the safety of R-HyperCVAD-AM in a

multicentre setting. At the time of our initial report, the esti-

mated five-year overall survival (OS), and progression-free

survival (PFS) were 73% and 61% respectively. Overall, we

concluded that R-HCVAD-AM was an active regimen for the

initial treatment of patients with MCL, although associated

with significant toxicity.4 Here we present the long-term

analysis of the MCL01 trial.

Patients and methods

The MCL01 trial was conducted for previously untreated

patients with a histologically confirmed diagnosis of MCL.

The full trial design was reported in 2012.4 Briefly, patients

were treated with four cycles of the R-Hyper-CVAD regimen

alternating with high-dose methotrexate and cytarabine

(AM). Patients achieving complete response (CR) at the end

of four cycles proceeded with follow-up. Consolidation with

ASCT was allowed only for patients achieving a partial

response (PR).

The endpoints of this long-term analysis were PFS, OS,

progression of disease at 24 months (POD24), cumulative

incidence of secondary malignancies and frequency of late

adverse events.

Progression-free survival and OS were calculated as per rec-

ommended guidelines.12 Survival curves were plotted using the

Kaplan–Meier estimates, and statistical comparison between

curves was performed using the logrank test. The risk of sec-

ondary malignancies was calculated using the Gooley method,

and comparisons between curves were performed using the

Gray test. Comparisons between categorical variables were

examined using the x2 or Fisher exact test, and continuous

variables were analysed by means of the Kruskal–Wallis test.

All reported tests were two-sided with a P value of 5%.

RESULTS

From April 2005 to March 2010, a total of 63 patients were

prospectively recruited into the study by 15 Italian sites.

Three patients were excluded from further analysis due to

major violations of the inclusion criteria. The main charac-

teristics of eligible patients, whose median age was 57 years

(range, 22–66 years), are described in the original report4

and are provided as supplementary material. CR and PR

were achieved in 43 and 7 patients, respectively.

Progression-free survival

The median follow-up at the time of this analysis was

10�5 years (range, 0�5–15�5). Overall, 38 events were recorded

for PFS (including 17 additional episodes compared with the

initial report): 9 disease progressions, 25 disease relapses, and

four deaths not related to lymphoma progression/relapse

(one myocardial infarction, one stroke, one treatment toxic-

ity and one secondary malignancy). The resulting five- and

10-year PFS rates were 59% (95% CI, 46–71) and 35% (95%

CI, 22–48) respectively (Fig 1a).

Relapse within 24 months from diagnosis occurred in

eight patients (13%), with a significant effect on OS. For this

group of patients, the five-year OS was 13% (95% CI, 1–42),
with a hazard ratio (HR) of 12�6 compared to patients who

did not experience POD24 (five-year OS 81%; 95% CI, 66–
89; Fig 2).

With a median observation of 9�7 years (range 1�2–
15�5 years), eighteen patients (30%) were still in first CR: of

these, 51% had a low Mantle Cell Lymphoma International

Prognostic Index (MIPI), 2% had a stage I/II disease and

62% were younger than 60 years.

Salvage therapies

Overall, 32 of the 34 patients who had disease relapse or pro-

gression underwent salvage treatment. Details on the type of

treatment was available for 30 of the 32 patients: eight

received conventional chemo-immunotherapy, four received

rituximab + platinum-containing regimens, three were trea-

ted with chemo-free regimens, 14 patients received ASCT;

one patient died before starting salvage treatment.

Only two patients received consolidation with allogeneic

SCT after achieving a second CR: one of them died after

11 years for disease progression, the other is alive after

10 years of follow-up.

Secondary malignancies

Six second malignancies (SMs) were reported and two

patients died due to SM: two were haematologic (myelodys-

plasia and acute myeloid leukaemia) and four were solid can-

cers (colon carcinoma, gastrointestinal tumour, lung

carcinoma and melanoma). Two SMs were diagnosed in

patients in CR. The overall five- and 10-year cumulative inci-

dence rate of SMs was 5�1% (95% CI, 1�3–12�7) and 10�6%
(95% CI, 4�3–20�1) respectively.
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Overall survival

Overall, 24 deaths were reported. Fourteen deaths (58%)

were due to lymphoma progression and the remaining 10

due to other causes: two treatment toxicity, two SMs (leu-

kaemia and lung cancer), one accident, one stroke, three

haemorrhages and one for unknown reason. The five- and

10-year OS rates were 73% (95% CI, 59 to 82) and 61%

(95% CI, 47 to 73) respectively Fig. 1b.

Prognostic index and survival

Mantle Cell Lymphoma International Prognostic Index was

available in 58 patients, of whom 60%, 33% and 7% were

classified as low (L), intermediate (I) or high (H) risk, respec-

tively. The five-year OS was 86% (95% CI, 68–95), 75% (95%

CI, 55–87) and 75% (95% CI, 47–90) for patients at low,

intermediate and high risk respectively (P = 0�001, Fig S1.

Discussion

This long-term analysis confirms the efficacy of the R-

HyperCVAD-AM regimen without ASCT consolidation.

Our results are comparable with those of the similar

MDACC phase II study on R-HyperCVAD-AM regimen

activity in frontline mantle cell patients. For patients

aged ≤ 65 years the median failure-free survival (FFS) was

6�5 years, and the median OS was 13�4 years 2. In both studies,

although a plateau in the survival curves is not present, approxi-

mately one third of the studied population is still free from lym-

phoma progression with a median observation time of 10 years.
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Fig 2. Overall survival according to progres-

sion of disease at 24 months (POD24 status)

(n = 56).
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Fig 1. Progression-free survival (PFS) and

overall survival (OS) for study population

(n = 60).
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Regarding the use of frontline ASCT in MCL, two trials

are available for comparison. The 15-year updated results of

the Nordic MCL2 study (ASCT after dose-intensified CHOP

alternating with high-dose cytarabine), after a median follow-

up of 11�4 years, showed 12�7 years of median OS and a

40% remission at 12 years.13

Moreover, the R-CHOP/R-DHAP + ASCT arm of the

phase 3 trial of the European Mantle Cell Lymphoma Net-

work achieved a median OS of 9�1 years after a median fol-

low-up of 6�1 years.14

Concerning SMs rate, 10-year cumulative incidence in

MDACC (MDS/AML) was 6�2%, with all the events happen-

ing within the first five years: these data are comparable to

our reported five-year rate of 5�2%.

Recently, the incidence of SMs has been reported by Flinn

et al.: in the United States, it was 11�5% for patients receiving

BR and 9�3% for those receiving R-CHOP/R-CVP (rituximab

plus cyclophosphamide, vincristine and prednisone), with a

median time to the onset of 30 months. Also in this case, the

regimen adopted in our study was shown to be quite safe.7

With this update of the MCL01 study we can confirm the

efficacy of the HyperCVAD-AM regimen without ASCT, as an

active frontline regimen for young patients with MCL

(≤65 years). Interestingly, we were able to confirm that patients

experiencing early relapse share a high risk of death, similar to

what was observed for follicular lymphoma, marginal and more

recently mantle cell lymphoma,15 and treatment of this group of

patients (POD24) represents an unmet clinical need. Even if

randomised comparison with more commonly recommended

strategies (immunochemotherapy plus ASCT consolidation) is

lacking, we believe that HyperCVAD-AM should still be consid-

ered one of the available options.
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