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Highlights in Hematologic Malignancies From the 2011 American Society of 
Clinical Oncology Annual Meeting, the 16th Congress of the European Hematology 
Association, and the 11th International Conference on Malignant Lymphoma

Elizabeth Ashforth, PhD
Principal
Chado Healthcare Consulting, LLC 
Beverly Hills, California

While global attention to William and Kate 
met fever pitch this summer, the hematology 
community focused its attention on backto

back meetings of the American Society of Clinical Oncol
ogy (ASCO), the European Hematology Association 
(EHA), and the International Conference on Malignant 
Lymphoma (ICML), which took place in Chicago, Lon
don, and Lugano, Switzerland, respectively. The paparazzi 
attention to these meetings may not have matched the 
media frenzy surrounding the new Duke and Duchess 
during their visits to Canada and the United States, but 
there were still plenty of new data to be excited about.

Myelofibrosis

Two groups presented data at the ASCO meeting from 
the phase III analysis of ruxolitinib in patients with 
myelofibrosis (MF). A key characteristic of MF is dys
regulated signaling of the Janus kinase/signal transducer 
and activator of transcription (JAKSTAT).1 Ruxolitinib 
is a selective inhibitor of the JAK1 and JAK2 pathways, 
with previously demonstrated clinical activity in this dis
ease, which currently has no viable treatment options.2 
The 2 papers presented at the ASCO meeting represented 
2 separate randomized, phase III trials of ruxolitinib in 
patients with intermediate2 or highrisk MF. (Risk 
factors include thrombocytopenia, anemia, red cell 
transfusion requirement, circulating blasts, leukocytosis, 
unfavorable karyotype, constitutional symptoms, and 
older age. Intermediate2 risk is defined as the presence of 
2–3 factors, and high risk is defined as 4 or more factors.) 
Verstovek and colleagues reported on the COMFORTI 
(Controlled Myelofibrosis Study With Oral JAK Inhibi
tor Treatment) trial, in which 309 patients were random
ized to receive placebo or ruxolitinib 15 mg or 20 mg 
orally twice a day depending on baseline platelet count 

(100–200 × 109/L or >200 × 109/L, respectively).3 This 
study was also presented at the Presidential Symposium 
at the EHA meeting.4 The primary endpoint was the 
proportion of patients who experienced reduced spleen 
volume of at least 35% at week 24 of therapy, as assessed 
by blinded review of spleen magnetic resonance imaging 
(MRI) or computed tomography (CT). Significantly 
more patients had a greater decrease in total symptom 
score on the ruxolitinib arm than on the placebo arm 
(46% vs 5%, respectively; P<.0001). However, overall 
survival (OS) at 60 weeks was quite high and not differ
ent between the 2 treatment groups (93.5% ruxolitinib vs 
90.9% placebo). Ruxolitinib was welltolerated; the most 
frequent adverse event was grade 3/4 anemia and grade 
1/2 thrombocytopenia. 

Harrison and colleagues reported data from the 
COMFORTII study, in which 219 patients were ran
domized to either ruxolitinib (15 or 20 mg; n=146) or the 
best available therapy (n=73).5 In this study, the primary 
endpoint was spleen volume reduction of at least 35%, 
as assessed by MRI at week 48. Secondary endpoints 
were durability of spleen response, changes in symptom 
burden, and survival. Quality of life was assessed using 
the European Organisation for Research and Treatment 
of Cancer Quality of Life Questionnaire (EORTC QLQ
C30). Fatigue, molecular and serum biomarkers, and 
transfusion dependence were also assessed. A total of 219 
patients were randomized to this study. The primary end
point of response rate was 28.5% versus 0% (ruxolitinib 
vs best available therapy at week 48 of therapy; P<.0001), 
with corresponding rates of 31.9% and 0% reported at 
week 24 (secondary endpoint). Median time to response 
was 12.29 weeks, and of the 69 patients who had achieved 
the primary endpoint at any time during the study, 44 
(64%) had done so by the first planned study assessment 
at 12 weeks. The percent change in spleen volume at any 
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time during the study was significantly better for the 
ruxolitinib cohort (best response of 97% reduction vs 
35% for the best available therapy cohort; P<.0001). An 
analysis of the EORTC QLQC30 scores from baseline to 
week 48 showed an overall improvement associated with 
ruxolitinib for measures of appetite loss, insomnia, dys
pnea, pain, and fatigue, with improvements seen by week 
8 that were maintained through week 48. Ruxolitinib 
showed a very similar adverse event profile to that seen in 
the COMFORTI study and, overall, Harrison and col
leagues concluded that this therapeutic has the potential 
to offer an improved treatment option in MF. 

Acute Myeloid Leukemia

Two phase III studies in acute myeloid leukemia (AML) 
were presented at the ASCO meeting. Dr. Faderl and 
colleagues reported data from the CLASSIC 1 (A Study 
of Clofarabine and Cytarabine for Older Patients With 
Relapsed or Refractory Acute Myelogenous Leukemia) 
trial of clofarabine and cytarabine compared to cytarabine 
alone in older patients with relapsed or refractory AML.6 
In this study, patients aged 55 years or older were random
ized to receive clofarabine 40 mg/m2/day intravenously 
(IV) for 5 days plus cytarabine 1 g/m2/day IV for 5 days 
(n=162) or cytarabine 1 g/m2/day IV for 5 days (n=158) 
for a maximum of 3 cycles. The 2 treatment groups 
were well balanced, with patients stratified for relapsed 
or refractory disease. The primary endpoint of the study 
was OS, with secondary endpoints of objective response 
rate, eventfree survival (EFS), complete response (CR) 
rate, duration of response, and safety. Objective response 
rate and 4month EFS were superior for the combination 
cohort (objective response rate: 47% vs 23%; P<.0001: 
EFS: 38% vs 17%; P<.0001). In addition, the CR rate 
was 35% in the combination cohort compared to 18% for 
cytarabine monotherapy (P=.0005). The response rates 
were very similar between relapsed or refractory patients. 
However, the primary endpoint was not met in this study; 
median OS was 6.6 months for clofarabine plus cytara
bine and 6.4 months for cytarabine alone (hazard ratio 
[HR], 1.00; 95% confidence interval [CI], 0.778–1.28; 
P=.9951). Whereas the combination regimen was associ
ated with a 47% reduction in the risk of disease progres
sion or death (HR, 0.63; 95% CI, 0.49–0.80; P=.0001), 
early mortality was higher (16 deaths vs 5 and 24 vs 17 
when compared to cytarabine monotherapy at days 30 
and 60, respectively). 

A second phase III study in AML, undertaken by 
the Eastern Cooperative Oncology Group (ECOG) and 
presented by Dr. Thomas at ASCO, reported a positive 
result in older patients with newly diagnosed disease 
treated with decitabine.7 Older patients with AML have 

limited treatment options since they typically have high 
relapse rates and poor response to therapy, and they are 
less able to tolerate intensive chemotherapy regimens than 
younger patients. DNA hypermethylation has been linked 
to AML, and decitabine—a demethylation agent—has 
shown activity in a phase II trial of older patients with 
AML.8 The patients (N=485) were randomized to receive 
decitabine 20 mg/m2/day IV over 1 hour for 5 days every 
4 weeks (n=242) or, as comparison, supportive care 
(n=28) or lowdose cytarabine (20 mg/m2/day subcutane
ously for 10 days every 4 weeks (n= 215). Patients were 
stratified by ECOG performance status (0–1 vs 2), age 
(65.9 vs 70 years), and cytogenetic risk (intermediate 
vs high), and they received therapy until disease pro
gression, death, or unacceptable toxicity occurred. The 
primary endpoint of the study was OS, with remission 
rates and safety as secondary endpoints. EFS, relapse
free survival, and pharmacokinetics were also assessed. 
Patients received a median of 4 cycles (range: 1–29) of 
decitabine and 2 cycles (range: 1–30) of cytarabine, and 
the median treatment duration was 4.4 and 2.4 months, 
respectively. At the protocoldefined clinical cutoff (396 
deaths), the 3year OS was similar between the treatment 
arms when all patients were included; median OS was not 
statistically longer with decitabine (7.7 vs 5.0 months; 
HR, 0.85; 95% CI, 0.69–1.04; P=.108). Similar median 
OS results were found at ad hoc analysis undertaken 
at 446 deaths; decitabine was associated with survival 
of 7.7 months versus 5.0 months (HR, 0.82; 95% CI, 
0.68–0.99; P=.037). However, a subgroup analysis dem
onstrated that decitabine treatment was associated with 
significant benefit in OS for patients aged 75 years or 
older, patients diagnosed with de novo AML, and patients 
with bone marrow blasts exceeding 30%, intermediate 
risk cytogenetics, or ECOG performance status of 2  
(Table 1). Higher response rates were found with decitabine 
treatment when compared with either supportive care or 
lowdose cytarabine (Table 2). Rates of adverse events 
were similar between decitabine and cytarabine treatment 
but lower with supportive care; overall, more than 50% of 
patients experienced treatmentrelated grade 3/4 adverse 
events. In all cohorts, 5% of patients experienced infec
tions, including febrile neutropenia, pneumonia, urinary 
tract infection, sepsis, septic shock, bronchopneumonia, 
thrombocytopenia, anemia, and neutropenia. In conclu
sion, this study showed that decitabine treatment may 
offer benefit to certain subgroups of elderly patients with 
newly diagnosed AML.

Hodgkin Lymphoma

At the ICML, Dr. Evens and associates presented findings 
from the phase III US Intergroup Trial E2496 that had 
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compared doxorubicin, bleomycin, vinblastine, and dacar
bazine (ABVD) and Stanford V in patients with advanced
stage Hodgkin lymphoma (HL).9 The patients (N=812) 
were randomized to receive ABVD for 6–8 cycles,  
with radiotherapy for bulky mediastinal disease or the 
Stanford V regimen (12 weeks of chemotherapy followed 
by consolidation radiotherapy). There was no difference 
between the arms in efficacy. The current study popula
tion was a subset of the overall trial that included 43 
patients aged 60 years or older, 23 of whom had received 
ABVD. This subgroup had a higher proportion of mixed 
cellularity histology than did the group younger than  
60 years old, and fewer patients in the older popula
tion had an ECOG performance status of 0. Otherwise,  
the treat ment arms were well balanced for age (median  
65 years), and the majority of patients had stage 3 disease. 

The 2 regimens were welltolerated, with neutropenia 
being the most common grade 3/4 toxicity. Other grade 
4 toxicities included dyspnea (n=3), motor and sensory 
neuropathy (n=2 each), hypoxia (n=1), constipation 
(n=1), infection (n=1), and myalgia (n=1). The treatment
related mortality rate was the same for both regimens  
(5% overall, n=1 for each treatment; pulmonary with 
ABVD and infection with Stanford V). At least 1 dose 
reduction occurred per protocol in 84% of elderly 
patients. There was no significant difference in outcome 
measures between the treatment arms (overall response 
rate [ORR], CR rate, OS, or time to progression, relapse, 
or failurefree survival. However, an analysis of the entire 
patient population did show that the 3year progression
free survival (PFS; 55% vs 76%; P=.0014) and OS (69% 
vs 93%; P<.0001) were significantly decreased among 

Table 1. Subgroup Analysis of Overall Survival in Elderly Patients Newly Diagnosed With AML: Decitabine Versus 
LowDose Cytarabine or Supportive Care

Subgroup Analysis
Median OS (months)

Decitabine 
(n=242)

Low-Dose Cytarabine or 
Supportive Care (n=243) HR (95% CI) P  Value

All patients 7.7 5.0 0.82 (0.68–0.99) .037

Age ≥75 years 6.3 4.5 0.72  (0.54–0.98) .035

De novo AML 8.2 5.2 0.71  (0.56–0.91) .006

>30% Bone marrow blasts 7.1 4.3 0.72  (0.57–0.91) .005

Intermediaterisk cytogenetics 9.4 6.0 0.78  (0.61–0.99) .044

ECOG PS 2 5.3 3.6 0.65  (0.44–0.95) .025

AML=acute myeloid leukemia; CI=confidence interval; ECOG PS=Eastern Cooperative Oncology Group performance status; HR=hazard ratio; 
OS=overall survival. 

Data from Thomas XG et al. J Clin Oncol (2011 ASCO Annual Meeting Proceedings). 2011;29:504s. Abstract 6504.7

Table 2. Response Rates to Decitabine Compared to LowDose Cytarabine or Supportive Care in Elderly Patients Newly 
Diagnosed With AML

Decitabine 
(n=242)

Treatment of 
Choice  (n=243)

Low-Dose Cytarabine 
(n=215)

Supportive 
Care (n=28)

CR + CR with incomplete  
platelet recovery 17.8%* 7.8%* 8.4% 3.6%

CR with incomplete blood  
count recovery 9.9% 2.9% 2.8% 3.6%

*P=.001; HR, 2.5 (95% CI, 1.40–4.78).

AML=acute myeloid leukemia; CI=confidence interval; CR=complete response; HR=hazard ratio.

Data from Thomas XG et al. J Clin Oncol (2011 ASCO Annual Meeting Proceedings). 2011;29:504s. Abstract 6504.7 
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elderly patients even though there was no difference in 
ORR and CR rate compared with younger patients.  
Dr. Evens and associates concluded that the apparent 
difference in PFS and OS might be a reflection of a differ
ence in the disease biology in the elderly requiring novel 
therapeutic approaches. 

Dr. Chen and coworkers presented an update at 
ASCO on the phase II trial of brentuximab vedotin in 
patients with relapsed or refractory HL.10 This study 
was presented previously at the American Society of 
Hematology meeting in 2010, the ASCO presentation 
being an update based on additional patient followup. 
Brentuximab vedotin, formerly known as SGN35, is an 
antibodydrug conjugate that consists of an antiCD30 
(brentuximab) and 3–5 units of the antimitotic agent 
monomethyl auristatin, which is responsible for the 
agent’s antitumor activity through disruption of tubulin 
within tumor cells. This study was a phase II, single
arm, multicenter study evaluating the efficacy and safety 
of brentuximab vedotin in patients with relapsed or 
refractory HL after autologous stem cell transplant. The 
therapy is given as a 30minute outpatient IV infusion of 
1.8 mg/kg every 3 weeks for up to 16 cycles. The primary 
endpoint was ORR per an independent review facility. It 
was previously reported that 75% of patients achieved an 
objective response, including 34% with complete remis
sion; median duration of response for all responding 
patients was 6.7 months, and the duration of response 
for patients achieving a CR had yet to be reached.11 
Updated data presented at ASCO, based on additional 
patient followup, reported an estimated 12month OS 
of 89% for all patients. Median duration of response in 
patients with a CR was 20.5 months, and 21 patients with 
a CR were alive and free of progression at the time of 
the last analysis prior to the meeting. Patient followup 
is ongoing. However, these encouraging data helped to 
support the unanimous recommendation in July 2011 
by the US Food and Drug Administration’s Oncologic 
Drugs Advisory Committee for the accelerated approval 
of brentuximab vedotin in refractory HL.

Non-Hodgkin Lymphoma

Follicular Lymphoma
The PRIMA (Primary Rituximab and Maintenance) study 
was a large, multinational trial in which patients with 
untreated follicular lymphoma were treated with 1 of 3 
chemoimmunotherapy regimens at the choice of the treat
ing physician: rituximab plus cyclophosphamide, doxoru
bicin, vincristine, and prednisone (RCHOP), rituximab 
plus cyclophosphamide, vincristine, and prednisolone 
(RCVP), and fludarabine, cyclophosphamide, and mito
xantrone (RFCM) with a randomization to rituximab 

maintenance or observation. Thus, it was not specifically 
designed to determine the optimal chemotherapy regimen 
to use in combination with rituximab in follicular non
Hodgkin lymphoma (NHL). This study enrolled 1,202 
patients with follicular NHL. Every patient received 8 
cycles of induction therapy. Patients who achieved a CR, 
CR unconfirmed (CRu), or partial response (PR) were 
then randomized to receive 2 years of rituximab main
tenance therapy or observation alone. Efficacy outcomes 
were reported before the ICML; a significant increase in 
PFS was observed with rituximab maintenance.12 At the 
ICML this summer, Dr. Morschhauser presented an anal
ysis of the choice of induction chemotherapy regimen.13

Baseline characteristics were well balanced among 
patients receiving RCHOP (n=881), RCVP (n=268), 
and RFCM (n=44). The ORR was slightly higher in 
the RCHOP arm, as was the CR/CRu rate (Table 4). 
The PFS at a median followup of 42 months was 66.5% 

Table 3.  Response Rates to Various Chemotherapy Regimens 
in Follicular NHL: Results From the PRIMA and  
FOLL05 IIL Studies

The PRIMA Study12

R-CHOP
(n=881)

R-CVP
(n=268)

R-FCM
(n=44)

ORR 94.4% 86.9% 79.5%

CR/Cru 68.1% 53.7% 63.6%

PR 26.3% 33.2% 15.9%

SD 1.2% 5.2% 0%

PD 1.7% 4.9% 9.0%

The FOLL05 IIL Study14 

R-CHOP R-CVP R-FM

CR 71% 66% 70%

PR 23% 21% 21%

SD/PD 5% 10% 6%

CR=complete response; Cru=complete response unconfirmed; 
ORR=overall response rate; PD=progressive disease; PR=partial 
response; PRIMA=Primary Rituximab and Maintenance; 
SD=stable disease; RCHOP=rituximab plus cyclophosphamide, 
doxorubicin, vincristine, and prednisone; RCVP=rituximab plus 
cyclophosphamide, vincristine, and prednisolone; RFCM=rituximab 
plus fludarabine, cyclophosphamide, and mitoxantrone; 
RFM=rituximab plus fludarabine and mitoxantrone.

Data from Morschhauser F et al. Ann Oncol (ICML Annual Meeting 
Abstracts). 2011;22. Abstract 022.13
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had stage III/IV disease. The endpoint of the study was 
time to treatment failure. Dr. Federico presented data 
at a median followup of 25 months. At this point, the 
3year time to treatment failure rate was 47%, 57%, 
and 60% for patients receiving RCVP, RCHOP,  
and RFM, respectively (RCHOP vs RCVP: P=.022; 
RFM vs RCVP: P=.008; RFM vs RCHOP: P=NS). 
In addition, both RCHOP and RFM were associ
ated with higher response rates than RCVP (Table 4). 
With 25 reported deaths in the evaluable population, 
3year OS for the entire group was approximately 94% 
(97%, 96%, and 92% for RCVP, RCHOP, and RFM, 
respectively). Toxicity was mainly hematologic; with 56% 
of patients reporting grade 3/4 neutropenia. RFM was 
associated with a higher incidence of both hematologic 
and nonhematologic toxicities and, notably, more sec
ondary malignancies (AML/myelodysplastic syndrome 
[MDS] and other tumors). Dr. Federico concluded that 
although RCHOP and RFM were superior to RCVP 
in this study in terms of antitumor activity, RFM was 
associated with a less acceptable toxicity profile, including 
increased secondary malignancies, that preclude its use in 
this population of patients.

Dr. Friedberg presented an intriguing paper at ICML 
describing an outcome analysis in patients with stage I fol
licular lymphoma from the National LymphoCare Study 
database.15 The National LymphoCare Study is a multi
center, longitudinal, observational study designed to col
lect information on treatment regimens and outcomes for 
patients with newly diagnosed follicular lymphoma in the 
United States. Whereas guidelines suggest that radiation 
therapy should be considered as firstline therapy, only a 
third of patients are treated in that manner. Dr. Friedberg 
reported outcome data for a group of 467 patients, median 
age 61 years (range: 25–86 years), with varying histologic 
grades (44% grade 1, 26% grade 2, 18% grade 3, and 
12% not otherwise specified). Of these patients, 206 were 
considered rigorously staged (they had undergone CT 

(RCHOP), 48.9% (RCVP), and 58.9% (RFCM), and 
the OS was 93.2% (RCHOP), 88.3% (RCVP), and 
74.1% (RFCM). The choice of chemotherapeutic regi
men did not affect PFS in the observation arm, whereas 
RCHOP induction was associated with a PFS benefit in 
the rituximab maintenance arm. In a Cox regression mul
tivariate analysis adjusted by prognostic factors, improved 
PFS was significantly associated with randomization to 
the rituximab maintenance arm (P<.0001), age older than 
60 years (P=.0013), female sex (P=.013), low Follicular 
Lymphoma International Prognostic Index (FLIPI) score 
(P<.0001), and RCHOP or RFCM induction therapy 
(P=.0029). Grade 3/4 adverse events were reported in 18% 
of patients receiving RCHOP, 17% of patients receiving 
RCVP, and 25% of patients receiving RFCM. Serious 
adverse events were reported in 23%, 22%, and 27% 
of RCHOP, RCVP, and RFCM patients, respectively. 
Rates of infection of any grade were low and balanced 
between the arms. Overall, the authors concluded that 
even though toxicity was similar between RCHOP and 
RCVP, ORR and PFS were improved with the RCHOP 
regimen. It will be interesting to see if this trend is main
tained when OS data are available.

A second large study in follicular lymphoma was 
presented by Dr. Federico and colleagues at ICML.14 In 
this multicenter trial, known as FOLL05 IIL (Phase III 
Multicentric IIL Study, Three Randomized Arms [RCVP 
vs RCHOP vs RFM] for Treatment of Patients With 
Stage II–IV Follicular Lymphoma), 534 patients with 
treatmentnaïve stage II–IV follicular lymphoma were 
randomized to receive 8 doses of rituximab with 8 cycles 
of CVP (RCVP), 6 cycles of CHOP (RCHOP), or  
6 cycles of fludarabine 25 mg/m2 on days 1–3 and 
mitoxantrone 10 mg/m2 on day 1 (RFM). All patients 
received the same dose of rituximab. Baseline character
istics were similar across treatment groups; median age 
was 56 years (range: 30–75 years), 37% had a FLIPI score 
greater than 2, and at least 90% of patients in each arm 

Table 4. The Impact of ASCT on PFS and OS After Chemotherapy With RCHOP in Patients With Advanced HighRisk Diffuse 
NHL (SWOG Study 9704)

CHOP ± R for 1 Cycle + 
ASCT (n=125)

CHOP ± R for  
3 Cycles (n=128) HR (95% CI) P Value

2Year PFS rate 69% 56% 1.72 (1.18–2.51) .005

2Year OS rate 74% 71% 1.24 (0.81–1.91) .16

ASCT=autologous stem cell transplant; CHOP=cyclophosphamide, doxorubicin, vincristine, and prednisone; CI=confidence interval; HR=hazard 
ratio; NHL=nonHodgkin lymphoma; OS=overall survival; PFS=progressionfree survival; R=rituximab; SWOG=Southwest Oncology Group.

Data from Stiff PJ et al. J Clin Oncol (2011 ASCO Annual Meeting Proceedings). 2011;29:504s. Abstract 8001.17
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plus ifosfamide, carboplatin, and etoposide (RICE) 
or dexamethasone, highdose cytarabine, and cisplatin 
(DHAP) with autologous stem cell transplant (ASCT). 
This summer, several independent groups presented 
results from studies designed to address whether ASCT 
should be used upfront rather than at the time of relapse. 
In addition, the benefit of intensity of chemotherapy was 
evaluated in DLBCL. Overall, these investigations did 
not support the use of ASCT upfront, nor did they show 
that more chemotherapy is necessarily better in DLBCL.

 At the ASCO meeting, Dr. Cunningham and associ
ates reported the results of a phase III trial enrolling 1,080 
treatmentnaïve DLBCL patients who were randomly 
assigned in equal numbers (540 patients in each arm) 
to receive either 8 cycles of RCHOP21 or 6 cycles of 
RCHOP14 plus supportive care followed by 2 cycles 
of singleagent rituximab.16 Each cohort was similar with 
respect to median age, B symptoms, bulky disease, disease 
stage, and International Prognostic Index (IPI). More 
than half of the patients were 60 years or older; none were 
younger than 19 years. 

After a median followup of 37 months and 237 
deaths, there was no difference in PFS between the 
groups. OS was comparable in the RCHOP21 arm 
(81%) and the RCHOP14 arm (83%). There was also 
no significant difference in the objective response rate 
among patients receiving RCHOP21 (88%) compared 
with those in the RCHOP14 arm (90%). In addition, 
patient status at 39 months (measured by death, survival 
without progression, survival with progression or relapse, 
deaths without documented progression, and progression 
or relapse followed by death) was virtually identical for 

with or without positron emission tomography [PET] and 
bone marrow biopsy; 128 had undergone PET and bone 
marrow biopsy). Treatment modalities were reported as 
watchful waiting (18%), rituximab monotherapy (12%), 
rituximab and chemotherapy (29%), radiation therapy 
alone (28%), and radiation therapy combined with other 
treatment (13%). A Cox regression analysis of outcome—
measured as PFS adjusted for age, grade, elevated lactate 
dehydrogenase (LDH) levels, and hemoglobin below 
12 g/dL—revealed that radiation therapy alone was not 
superior to watchful waiting (HR, 0.9; CI, 0.3–2.2), but 
other treatments were (HR, 0.3; CI, 0.1–0.9; Figure 1). 
Of note, rituximab in combination with chemotherapy 
showed a statistically improved PFS compared to watch
ful waiting (HR, 0.2; CI, .05–0.6). Finally, there was no 
difference in outcome in patients who were staged by 
PET (n=128) or by CT (n=78). The best results were in 
the chemoradiation and rituximab plus chemotherapy 
groups, followed by rituximab alone and observation. 
The worst outcome was experienced by patients treated 
with radiation therapy alone. The result of this analysis 
raises the question of what the optimal therapy is for this 
patient population; however, Dr. Friedberg and colleagues 
questioned whether radiation alone was the best choice 
for this group of patients.

Diffuse Large B-Cell Lymphoma 
Diffuse large Bcell lymphoma (DLBCL) is a potentially 
curable malignancy; but, with RCHOP—the current 
standard of care—the average cure rate of patients with 
advancedstage disease hovers around 50–60%. Second
line therapy tends to rely on regimens such as rituximab 

Progression-Free Survival (years)

Pr
og

re
ss

io
n-

Fr
ee

 R
at

e

Watchful Waiting (n=35)
R-Mono (n=25)
R-Chemo (n=57)
Radio (n=56)
CM: Radio (n=26)

0       0.5         1         1.5       2         2.5        3        3.5        4         4.5        5         5.5        6        6.5

1.0

0.8

0.6

0.4

0.2

0

Figure 1. Outcome 
analysis in follicular 
lymphoma: progression
free survival in 206 
rigorously staged patients 
from the National 
LymphoCare Study. 

RMono=rituximab 
monotherapy; RChemo= 
rituximab and chemotherapy; 
Radio=radiation therapy 
alone; CM:Radio=radiation 
therapy combined with other 
treatment.

Adapted with permission 
from Friedberg J et al. 
Ann Oncol (ICML Annual 
Meeting Proceedings). 
2011;22:90: Abstract 026.15
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domized phase III US/Canadian intergroup study that 
compared 8 cycles of CHOP with and without ritux
imab to 6 cycles followed by ASCT in 370 patients with 
highintermediate or highrisk ageadjusted IPI aggres
sive NHL (SWOG 9704).17 In this relatively highrisk 
group of patients, 62% had stage IV disease, 85% had an 
elevated LDH, and 32% had highIPI grade disease (fol
lowing age adjustment). Histology leaned toward Bcell 
lymphoma (89% vs 11% Tcell lymphoma). Median age 
was 51 years, and 59% of patients were men. Following 
induction therapy (rituximab was included for most 
patients with Bcell CD20positive lymphomas, as the 
trial began in the prerituximab era), patients experienc
ing a PR or better after 5 cycles were stratified by risk 
and randomized to receive 1 additional cycle of CHOP 
(with or without rituximab as appropriate) followed by 
ASCT with total body irradiation or carmustinebased 
regimens, or an additional 3 cycles of CHOP (with or 
without rituximab). Of the 370 patients who enrolled, 
253 patients were eligible to proceed to the randomized 
part of the study. Not surprisingly, grade 3/4 toxicities 
were more common with transplant versus standard 

the 2 groups. Dr. Cunningham noted that benefit from 
accelerated RCHOP14 was similar across all subgroups, 
including patients older than age 60, patients with high 
IPI score, and patients with MIB1 status and the non
germinal center phenotype—2 presumed predictors of 
prognosis in this disease. Although grade 3/4 nonhemato
logic toxicities were comparable in the 2 trial arms, neu
tropenia and febrile neutropenia were significantly more 
frequent in patients receiving the 21day regimen, prob
ably due to primary prophylaxis with granulocyte colony
stimulating factor being administered to patients receiv
ing accelerated treatment. In contrast, thrombocytopenia 
was significantly more frequent in the RCHOP14 arm, 
presumably as a consequence of greater therapeutic inten
sity. Toxicities, progressive disease, death, and patient 
choice contributed substantially to early termination of 
treatment in the accelerated arm (58 patients) and with 
standard treatment (107 patients). Dr. Cunningham 
con cluded that CHOP14 for 6 cycles is not superior to 
CHOP21 for 8 cycles.

Dr. Stiff, on behalf of the Southwest Oncology Group 
(SWOG), presented the longawaited results from a ran
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Figure 2. Overall outcome (progressionfree survival and overall survival) in a phase III US/Canadian intergroup study that 
compared 8 cycles of CHOP with and without rituximab to 6 cycles followed by ASCT in 370 patients with aggressive non
Hodgkin lymphoma at highintermediate risk or high risk based on ageadjusted International Prognostic Index scoring. 

ASCT=autologous stem cell transplant; CHOP=cyclophosphamide, doxorubicin, vincristine, and prednisone; R=rituximab; SWOG=Southwest 
Oncology Group; PBSCT=peripheral blood stem cell transplant.

Adapted with permission from Stiff PJ et al. J Clin Oncol (2011 ASCO Annual Meeting Proceedings). 2011;29:504S. Abstract 8001.17
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therapy, including infection (50% vs 13%, respectively), 
gastrointestinal effects (26% vs 5%, respectively), and 
metabolic toxicities (13% vs 1%, respectively). Dr. Stiff 
reported that, although there was a trend for improved 
PFS for the ASCT arm (Figure 2), there was no differ
ence in OS, which was 74% for chemotherapy plus 
ASCT versus 71% for chemotherapy alone (Table 4). 
However, the estimated 2year PFS rate was 69% with 
ASCT compared with 56% with induction therapy alone 
(HR, 1.72; 95% CI, 1.18–2.51; P=.005). Dr. Stiff noted 
that since 18% of relapsed patients from the standard 
chemotherapy arm were alive and diseasefree following 
ASCT, it could be that subsequent therapies beyond the 
study protocol have influenced the survival analyses. It 
was also noted that the benefit of ASCT appeared to be 
evident primarily in patients with highIPI disease (2year 
PFS 75% with ASCT vs 41% chemotherapy alone). In 
addition, the 2year OS rates in these patients were 82% 
and 64%, respectively. However, in patients with a high
intermediate IPI score, 2year PFS rates were 66% with 
ASCT versus 63% with chemotherapy alone, and 2year 
OS rates were 75% and 70%, respectively. Although 
these results suggest a benefit of ASCT in patients with 
highrisk IPI, this study was not powered to support such 
an analysis. Thus, it is likely that ASCT will remain an 
option for relapsed patients for practical reasons until 
clinical data indicate otherwise.

A number of prospective, randomized trials have tested 
highdose therapy followed by ASCT as firstline ther apy 
for younger patients with aggressive Bcell lymph oma, 
mostly in the prerituximab era, limiting the rele vance of 
those data. In a more recent study, the German High
Grade NonHodgkin’s Lymphoma Study Group under
took a comparison of 8 cycles of a conventional regimen 
of cyclophosphamide, doxorubicin, vincristine, and pred
nisone plus rituximab and etoposide (RCHOEP14) to 
4 courses of cyclophosphamide at doses of 1,500 mg/m2,
4,500 mg/m2, and 6,000 mg/m2; doxorubicin 70 mg/m2;
vincristine 2 mg/m2; etoposide at doses of 600 mg/m2, 
960 mg/m2, and 1,480 mg/m2; and prednisone 500 mg,
plus rituximab 375 mg/m2 (RMegaCHOEP) followed 
by transplantation of autologous blood stem cells in 
patients.18,19 All received 6 infusions of rituximab. 
Dr. Schmitz reported the results from the trial, which 
enrolled 263 evaluable patients, median age 47.5 years, 
with CD20positive aggressive Bcell lymphoma. Patients 
were randomized to 8 cycles of RCHOEP14 (n=130 
patients) or 4 cycles of RMegaCHOEP (n=132 patients). 

After a median followup of 43 months, the CR rates 
were similar (78.7% RCHOEP14 vs 71.4% RMega
CHOEP) as were 3year EFS (69.5% vs 61.4%; P=.14), 
PFS (73.7% vs 69.8%), and OS rates (84.6% vs 77%; 
P=.13). Dr. Schmitz reported that OS was significantly 

better for patients with an ageadjusted IPI of 2 who 
received conventional chemotherapy (91% vs 77.1%; 
P=.13), an outcome related to inferior lymphoma control 
(Figure 3). Importantly, only 57% of the patients in the 
RMegaCHOEP arm completed therapy due to toxicity; 
there were more frequent adverse events—most com
monly, infection, mucositis, nausea, diarrhea, vomiting, 
and arrhythmia—and more deaths (n=32 vs 21).  Over
all, the conclusion was made that RMegaCHOEP  
followed by ASCT was not superior to RCHOEP14. 

Dr. Vitolo and coworkers from the Italian Lym
phoma Foundation presented a paper at the ICML 
describing the results from a randomized phase III trial 
comparing 2 dosedense regimens: RCHOP14 and 
RMegaCHOP14.20 The rationale behind this study 
is that although RCHOP is considered the standard 
of care in young patients with highrisk DLBCL, out
comes remain unsatisfactory. The Italian Lymphoma 
Foundation undertook this phase III study designed to 
evaluate intensified, rituximab plus dosedense chemo
therapy (RCHOP14 or RMegaCHOP14) with or 
without highdose chemotherapy in combination with 
ASCT. A total of 399 eligible patients received 8 cycles 
of RCHOP14 (arm A), 6 cycles of RMegaCHOP14 
(1,200 mg/m2 cyclophosphamide, 70 mg/m2 doxorubi
cin, and standard vincristine/prednisone; arm B), 4 cycles 
of RCHOP14 with highdose cytarabine, mitoxan
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Figure 3. Overall survival in patients with CD20positive, 
aggressive Bcell lymphoma and ageadjusted International 
Prognostic Index score of 2 treated with RCHOEP or 
RMegaCHOEP. 

RCHOEP=cyclophosphamide, doxorubicin, vincristine, and 
prednisone plus rituximab and etoposide. 

Adapted with permission from Schmitz N et al. J Clin Oncol (2011 
ASCO Annual Meeting Proceedings). 2011;19:504S: Abstract 8002.18
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trone, and dexamethasone plus carmustine, etoposide, 
cytosine arabinoside, and melphalan (BEAM), and ASCT 
(arm C), or 4 cycles of RMegaCHOP14 with high
dose cytarabine, mitoxantrone, dexamethasone, BEAM, 
and ASCT (arm D). The comparisons for analysis were 
RCHOP14 (arms A and C) versus RMegaCHOP14 
(arms B and D) and “dosedense” (arms A and B) versus 
“highdose chemotherapy” with ASCT (arms C and D). 
Dr. Vitolo reported data from 392 patients (median age, 
49 years; range: 18–63 years). The majority of patients 
(65%) had stage IV disease, but only 21% had bone mar
row involvement. Overall responses were similar in the 
highdose chemotherapy with ASCT arms (ORR, 78%; 
CR/CRu, 75%) and dosedense arms (ORR, 82.5%; CR/
Cru, 72.5%). When the RCHOP and RMegaCHOP 
arms were compared, the outcomes in the RCHOP arm 
were better in terms of ORR (84% vs 76%), CR/CRu 
(77% vs 70%), and PR (7% vs 6%). At a median follow
up of 24 months, the 2year PFS significantly favored 
the highdose chemotherapy plus ASCT arms (71% vs 
59%; P=.0128), but with no clear survival benefit. In 
comparison, there was no significant difference with the 
use of RCHOP (64%) or RMegaCHOP (65%). Thus,  
Dr. Vitolo and colleagues concluded that in young 
patients with highrisk DLBCL, a more aggressive dose
dense chemotherapy is not necessarily the means to pro
vide a significant benefit.

At ASCO, Dr. Milpied and colleagues from the 
Groupe OuestEst des Leucémies et Autres Maladies du 
Sang (GOELAMS) presented the preliminary analysis 
of a multicenter, randomized controlled trial comparing 
RCHOP14 or rituximab highdose therapy (RHDT) 
in 340 adults with DLBCL.21 The previously untreated 
patients, median age 49 years, had CD20positive, 
DLBCL stage III–IV or stage I–II with bulky disease 
and were randomized to receive 1 of 2 strategies: either 
RCHOP14 for 4 courses, with an additional 4 courses 
if they responded as determined by PET, or 2 courses 
of highdose, cyclophosphamide, epirubicin, vindesine, 
and prednisone (CEEP) therapy 15 days apart with 
rituximab 375 mg/m2 on day 1 and then rituximab 
on day 22. Cycle 3 included highdose methotrex
ate (3 g/m2) plus cytarabine (100 mg/m2). Those who 
responded went on to BEAM and ASCT. Unresponsive 
patients received 3 cycles of DHAP and ASCT. Of  
the 340 patients, 312 were eligible for evaluation  
(156 patients in each arm). Patient characteristics were 
well balanced, although a slightly higher percentage of 
patients in the RHDT group had a poor performance 
status. An interim analysis showed that more patients 
in the RCHOP14 arm achieved a negative PET scan 
(67%) than in the RHDT arm (56%) following 4 courses 
of RCHOP14 and the first 3 courses of RHDT. How

ever, the intenttotreat analysis showed no difference in 
objective response rates (about 80%), and at a median 
followup of 27 months, the 3year EFS showed that 
RCHOP14 (56%) was superior to RHDT (41%). The 
3year PFS rate was 80% for both groups, and the 3year 
OS rates were similar (85% vs 82% for RCHOP14 
and RHDT, respectively). Highdose therapy did not 
compensate for a bad prognosis of bone marrow involve
ment; there was no significant difference in PFS between 
patients who had a positive PET scan and those who did 
not. Dr. Milpied concluded that RHDT is clearly not 
superior to RCHOP14 for patients with an intermedi
ate negative PET scan, and RCHOP14 for 8 courses 
could be regarded as a standard of care for young adults 
with CD20positive DLBCL responding to 4 courses  
of therapy.

Dr. Gisselbrecht and coworkers reported the final 
data from a second randomized study from France, the 
CORAL (Collaborative Trial in Relapsed Aggressive 
Lymphoma) study, at ASCO and ICML.22,23 This study 
is the first trial to compare salvage therapies and evalu
ate maintenance postASCT in patients with CD20
positive relapsed/refractory DLBCL. A total of 481 
patients with CD20positive DLBCL in first relapse or 
refractory after first therapy were randomized to receive 
3 cycles of RICE or 3 cycles of rituximab plus DHAP. 
Responders went on to receive BEAM and ASCT and 
then were further randomized between observation and 
rituximab maintenance every 2 months for 1 year. The 
primary endpoint of the induction phase was ORR, and 
the primary endpoint of the maintenance phase was EFS 
at 2 years posttransplant. The median age for each arm 
of the maintenance phase was 51 years, and the majority 
of patients were men (62% and 83% for rituximab vs 
observation, respectively) with stage III/IV disease and 
an ageadjusted IPI of 0–1 (84% and 81% for rituximab 
vs observation, respectively). At the completion of the 
induction phase before ASCT, at a median followup of 
45 months, there was no difference in ORR (51.5% vs 
56.5%), EFS (29% vs 33%), or OS (48% vs 51% for 
RICE and R plus DHAP, respectively). However, fewer 
adverse events were reported among patients receiving 
RICE. A strong negative predictor of outcome was 
prior rituximab therapy. In the maintenance phase, 
survival rates were similar between the 2 arms (ritux
imab vs observation) for median EFS (57.6% vs 58.2%; 
P=.735) and median PFS (57.6% vs 58.2%; P=.8314). 
There was no difference in OS. In multivariate analy
ses, a high IPI score significantly affected EFS, PFS, 
and OS (P=.0004), and interestingly, in the rituximab 
arm, 4year EFS was significantly improved among 
female patients as compared to male patients (63%  
vs 37%; P=.01), which was reflected in an improved 
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OS for women (Figure 4). Serious adverse events were 
slightly higher in the rituximab arm (21%) as compared 
to the observation arm (13%). However, there was no 
difference in serious adverse events during the time 
period from transplantation to day 100 of followup. 
Dr. Gisselbrecht concluded that the induction phase 
of this trial demonstrated no difference between RICE 
and R plus DHAP, and the maintenance phase showed 
no difference between rituximab and observation. How
ever, women have a significant advantage in survival in 
rituximab maintenance, an observation that he believes 
warranted further evaluation.

Mantle Cell Lymphoma 
A curative therapy for mantle cell lymphoma (MCL) in 
elderly patients remains a challenge. Induction therapy 
with RCHOP is generally considered the standard 
regimen, but this approach typically achieves remissions 
of short duration only. Maintenance therapy with dif
ferent regimens is under evaluation by many groups; at 
EHA, one of the Presidential Symposium presentations 

described such an evaluation with interferonalfa (IFN) 
maintenance. Dr. KluinNelemans presented data from 
the European MCL Elderly trial, in which different 
induction regimens, as well as the role of maintenance 
therapy with IFN, were evaluated.24 In this multinational 
study, patients were randomized to receive 8 cycles of 
3timesweekly RCHOP or 6 cycles of 4timesweekly 
rituximab, fludarabine, and cyclophosphamide (RFC). 
Patients who experienced a CR/CRu or PR underwent 
a second randomization between rituximab mainte
nance (375 mg/m2 every 2 months) or IFN 2a or 2b 
(regular IFN weekly 3 × 3 million international units 
or pegylated IFN 1 × 1 μg/kg). Both maintenance arms 
were continued until disease progression occurred. 
Dr. KluinNelemans reported that out of 308 patients 
randomized for maintenance therapy, data from 223 
patients were currently evaluable. All patients in the 
study were ineligible for highdose therapy with stage 
II–IV MCL. Median age was 70 years (68% male), and 
79% had stage IV disease (48% intermediaterisk and 
43% highrisk IPI). Following induction therapy, 61% 
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Adapted with permission from Gisselbrecht C et al. J Clin Oncol (2011 ASCO Annual Meeting Proceedings). 2011;19:504S: Abstract 8004.22
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of the study population experienced a CR/Cru. After a 
median followup of 30 months, patients randomized to 
receive rituximab maintenance had a significantly longer 
remission duration compared to those who received 
IFN (51 vs 24 months; P=.0117; HR, 0.56; 95% CI, 
0.36–0.88), and OS was not different between the 2 
maintenance arms. However, further analysis revealed 
that patients who had received RCHOP as induction 
therapy (58% of the total study population) appeared to 
have a survival advantage after rituximab maintenance 
(3year OS after maintenance with IFN 85% vs 70% 
for patients who had not received RCHOP; P=.0375). 

In comparison, patients in CR/CRu or PR after induc
tion who did not receive any maintenance (n=106) had a 
poor outcome (median remission duration, 26 months; 
3year OS, 52%). Not surprisingly, hematologic grade 
3/4 toxicity was higher in the IFN arm (leukocytope
nia 36% vs 17%; thrombocytopenia 16% vs 7%) but 
nonhematologic grade 3/4 toxicity was rare apart from 
infections (7% IFN; 7% rituximab). RFC followed 
by rituximab resulted in the highest infection rate (all 
grades: 48% vs 30%). Overall, 61% of patients on IFN 
stopped maintenance versus 30% on rituximab. The 
authors concluded that rituximab maintenance following 
RCHOP induction should be considered the new stan
dard for elderly patients with MCL, and efforts should 
continue to evaluate new regimens and new agents in the 
induction phase. 

Central Nervous System Lymphoma
The outcome for patients with central nervous system 
(CNS) lymphoma is grim; median survival is less than 
6 months, and there is currently no standard of care. 
Radiotherapy and intrathecal therapy are typically pal
liative. However, several studies have indicated that 
highdose methotrexate with additional chemotherapy or 
ASCT improves patient outcome. Dr. Fischer presented 
data from a prospective, multicenter phase II study in 30 
immunocompetent patients with CNS relapse of aggres
sive lymphoma who received systemic and intrathecal 
chemotherapy followed by highdose chemotherapy with 
ASCT (HDASCT).25 Induction chemotherapy con
sisted of 2 cycles of highdose methotrexate 4 g/m2 IV 
(day 1), ifosfamide 2 g/m2 IV (days 3–5), and intrathecal 
liposomal cytarabine 50 mg (day 6), and 1 cycle of high
dose cytarabine 3 g/m2 (days 1–2), thiotepa 40 mg/m2 
IV (day 2), and intrathecal liposomal cytarabine 50 mg  
(day 3). Patients who did not show disease progression 
then received carmustine 400 mg/m2 IV (day 5), thiotepa 
2 × 5 mg/kg IV (days 4 to 3), and etoposide 150 mg/m2 
IV (days 5 to 3) prior to ASCT. Thirty patients (median 
age, 58 years; range: 29–65) were enrolled, 3 with Tcell 
lymphoma and 27 with aggressive Bcell lymphoma. The 
median time to CNS relapse was 8.6 months (range: 3–80 
months); this relapse was intracerebral in 24 patients and 
meningeal in 13 patients; 6 individuals also had systemic 
disease. All patients had been heavily pretreated; prior 
therapy was CHOPbased in 29 patients, and 26 had 
received rituximab. 

Of the 30 patients enrolled in the study, CNS disease 
responded to induction therapy in 22 (73%); 10 had 
a CR, 12 had PR, 2 had stable disease, and 4 showed 
disease progression. Only 2 patients were not evaluable 
for response. At the time of the meeting, Dr. Fischer 
was able to report on 23 patients who had proceeded 

Table 5. Phase II Study of Romidepsin in PTCL: Patient 
Characteristics of Responders and the Complete Study 
Population

CR/CRu
(n=17)

Other  
(n=113)

Age in years, median 
(range)

62 (37–78) 61 (20–83)

Stage III/IV disease, n (%) 13 (77) 78 (69)

PTCL subtype, n (%)

  PTCLNOS 9 (53) 60 (53)

  AITL 4 (24) 23 (20)

  ALK1–negative ALCL 4 (24) 17 (15)

Bone marrow disease, n 
(%)

6 (35) 30 (27)

International Prognostic 
Index, n (%)

  <2 2 (12) 29 (26)

  ≥2 15 (88) 84 (74)

Number of prior systemic 
therapies, n (%)

  ≤2 10 (59) 72 (64)

  >2 7 (41) 41 (36)

Refractory to last prior 
systemic therapy, n (%)

7 (41) 42 (37)

Prior stem cell transplant, 
n (%)

2 (12) 19 (17)

AITL=angioimmunoblastic Tcell lymphoma; ALCL=anaplastic 
large cell lymphoma; CR/CRu=complete response/complete 
response unconfirmed; PTCL=peripheral Tcell lymphoma; PTCL
NOS=peripheral Tcell lymphoma not otherwise specified.

Data from Horwitz S et al. J Clin Oncol (2011 ASCO Annual Meeting 
Proceedings). 2011;29:504S. Abstract 8033.26
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to HDASCT.25 In this group, a 70% response was seen 
overall for CNSbased disease (11 CR; 5 patients with
out progression; 7 remain to be evaluated). Systemic 
lymphoma responded in 3 patients (2 CR and 1 PR). 
At a median followup of 12.6 months, median PFS  
was not reached. An analysis of all patients shows a 
median OS of 27.4 months (95% CI, 11–44 months); for  
the HDASCT patients only, OS was 27.4 months  
(Figure 5). Toxicities associated with induction chemo
therapy were manageable; grade 3/4 toxicities included 
leukopenia (50% for methotrexate/ifosfamide; 85% 
AraC/thiotepa), thrombopenia (27% and 54%, respec
tively) and infection (27% and 19%, respectively). Fol
lowing HDASCT, mucositis and infection were observed 
(33% and 61%, respectively). One patient died due to 
septic diverticulitis, and 1 developed persistent fecal 
incontinence. Dr. Fischer concluded that these results 
indicate promising PFS and OS with a feasible, highly 
active treatment that has manageable toxicity. Whereas 
the additional benefit of ASCT to the highdose che
motherapy was not clear, this study is the first prospec
tive evaluation of HDASCT in this setting. Prolonged 
followup will assess its curative potential. 

Peripheral T-Cell Lymphoma
Romidepsin, a potent histone deacetylase inhibitor, has 
recently become available in the United States for the treat
ment of peripheral Tcell lymphoma (PTCL). At ASCO, 
Dr. Horwitz presented a subset analysis of patients from 
a phase II study in relapsed or refractory PTCL who had 
achieved a CR/CRu.26 Patients with relapsed/refractory 
PTCL had received romidepsin 14 mg/m2 as a 4hour IV 
infusion on days 1, 8, and 15 every 28 days. Dr. Horwitz 
reported that the CR/CRu rate was 13%, and the median 
time to CR/CRu was 4 months (range: 2–9 months). All 
patients who achieved CR/CRu were representative of 
the overall patient population; most patients were older 
than 60 years and had received more than 2 prior systemic 
therapies (Table 5). Duration of response had yet to be 
reached at the data cutoff prior to the ASCO meeting, 
but the longest duration of response was in excess of  
26 months, and 94% of the responding patients (16/17) 
had not progressed at a median followup of 8.2 months. 
The adverse event profile was similar for all groups of 
patients; the most common grade 3/4 toxicities were 
thrombocytopenia (24%), neutropenia (20%), and 
anemia (10%). Dr. Horwitz concluded that romidepsin 
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Figure 5. Overall survival in patients with central nervous system relapse of aggressive lymphoma treated with systemic 
and intrathecal chemotherapy followed by highdose chemotherapy with ASCT. A) All patients enrolled in the study (n=30).  
B) Patients who had proceeded to highdose chemotherapy and ASCT (n=23). 

ASCT=autologous stem cell transplantation; CI=confidence interval; OS=overall survival. 

Adapted with permission from Fisher L et al. J Clin Oncol (2011 ASCO Annual Meeting Proceedings). 2011;29:504S.25
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could achieve a durable response in patients with relapsed/
refractory PTCL with manageable toxicity, even in indi
viduals with advanced disease or those who have received 
multiple prior therapies. 

A second paper at the ICML described preliminary 
data from an openlabel, multicenter, phase II study of 
bendamustine in relapsed or refractory Tcell lymphoma, 
the BENTLY (Bendamustine in Patients With Refractory 
or Relapsed Tcell Lymphoma) trial.27 Dr. Damaj pre
sented data on the initial 38 patients enrolled in the study 
(median age, 64 years at diagnosis; range: 38–87 years), 
who had each received 120 mg/m2 of bendamustine as a 
1hour infusion on days 1–2 of a 21day cycle for 3 cycles. 
The median number of prior therapies was 2 (range: 1–3), 
and best response to prior therapy was CR/Cru (n=13), 
PR (n=10), or stable disease (n=3). With bendamustine, 
the ORR in this group was 47%, with 29% achieving a 
CR/CRu (n=11). PR was observed in 7 patients (18%), 
and 20 patients (53%) experienced disease progression. 
At the time of the analysis for the presentation, median 
duration time for responders was 157 days (range: 
14–350 days). Bendamustine was well tolerated in this 
group of patients, the most frequent adverse events being 
neutropenia and thrombopenia (28 and 18 episodes of 
grade 3/4 events, respectively). In addition, 35 episodes 
of sepsis were reported in 23 patients. The authors con
cluded that these early data appear to support the use of 
bendamustine in future regimens for PTCL.

Systemic Anaplastic Large Cell Lymphoma 
The initial treatment of patients with ALKpositive ana
plastic large cell lymphoma (ALCL) achieves longterm, 
diseasefree survival in 60–70% of patients, although the 
outcome in those who are ALKnegative is clearly inferior. 
However, the prognosis is poor for both groups in the 
relapsed/refractory setting. A new therapy, brentuximab 
vedotin, has emerged with demonstrated efficacy in 
relapsed and refractory patients.28 Dr. Shustov presented 
updated results from a phase II study of brentuximab vedo
tin at the ICML.29 In this study, 58 patients with relapsed/
refractory systemic ALCL (median age, 52 years) received 
1.8 mg/kg brentuximab vedotin by IV infusion every  
21 days for up to a maximum of 16 cycles. Patients had 
received a median of 2 prior systemic therapies; 62%  
were refractory to frontline therapy, 50% were refrac
tory to their most recent therapy, and 22% had never 
responded to any therapy. All but 1 patient had an ECOG 
status of 0–1, 33 were male, and 72% were ALKnegative. 
Dr. Shustov reported that 86% of patients achieved  
an objective response, with a median duration of  
12.6 months. The CR rate was 57%, with a median CR 
duration of 13.2 months. The overall median PFS was 
13.3 months, and median OS had yet to be reached. 

Tumor shrinkage was observed in 97% of the 22 patients 
who went on to stem cell transplant; the procedure did not 
impact PFS. Brentuximab vedotin was well tolerated; the 
most common adverse event was peripheral sensory neu
ropathy, which occurred in 36% of patients (events were 
primarily grades 1 and 2; there were no grade 4 events). 
Dose delays or dose reductions to 1.2 mg/kg were able to 
manage most adverse events, and in the case of peripheral 
neuropathy, 81% of patients experienced resolution or 
some improvement, while 48% had complete resolution 
of all events. This study is ongoing, with 9 patients (16%) 
remaining on study. Due to these encouraging data, a 
frontline study in systemic ALCL is planned. As was the 
case for HL, brentuximab vedotin was recommended 
in July 2011 for approval for the treatment of relapsed/
refractory ALCL by the US Food and Drug Administra
tion’s Oncologic Drugs Advisory Committee.

Multiple Myeloma
Lenalidomide has significantly improved the prognosis 
for patients with multiple myeloma (MM). However, 
with the extended patient survival, there has been a 
suggestion of secondary primary malignancies (SPM) 
in longterm survivors. Whether this observation was 
a result of the drug or reflects the known association 
of aging with the development of malignancies is 
unclear and was the subject of several abstracts over the 
summer. One of the most notable was a retrospective 
analysis of pooled data from 11 clinical studies in which 
3,839 patients with relapsed/refractory MM received 
up to 24 months of lenalidomide therapy.30 Dr. Durie 
and colleagues had compared data from these studies 
with expected background incidence of all invasive can
cers reported from the US Surveillance, Epidemiology, 
and End Results (SEER) database for 2003–2007. The 
incidences of SPM and incidence rate per 100 person
years were compared from both sets of data, although 
by SEER definition, nonmelanoma skin cancers and 
in situ malignancies were excluded. The median age at 
study entry was 64 years (range: 29–92 years) and the 
study treatments included lenalidomide monotherapy 
(n=729; 19.1%) and lenalidomide/dexamethasone 
com bination (n=3,083; 80.9%). Median treatment 
duration was 5 months (range: 0.03–58.27 months), 
with 313 (8.2%) patients receiving therapy for 24 
months or more. Dr. Durie reported that 57 SPMs 
were found in this patient population; 8 cases of MDS,  
1 AML, 2 Bcell malignancies, and 46 solid tumors. Of 
these cases of SPM, 22 were in the group of patients 
who had 24 months or more of lenalidomide treat
ment (n=313). These cases (4 MDS, 1 AML, 17 solid 
tumors) represent 7% of the population who had been 
treated with lenalidomide for over 24 months, and the 
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overall SPM incidence rate was 2.35 for treatment of  
24 months or longer. The standardized incidence ratio 
was 0.77 (CI, 0.43–1.28). These rates compare favor
ably with the incidence rate for all invasive cancers 
reported from SEER (range: 1.3–2.2 per 100 person
years for all subjects in the age range of 60–85+ years). 
Dr. Durie and colleagues concluded that their analysis 
demonstrated that lenalidomidebased therapy for 
relapsed/refractory MM, including treatment durations 
of 24 months or more, is associated with no significant 
increase in the rate of SPM compared to incidence rates 
for invasive malignancies reported by SEER. 

A similar analysis, based on a smaller group of patients, 
was also reported at the EHA and ASCO meetings by 
Dr. Dimopoulos and coworkers.31,32 In this study, 740 
patients with relapsed/refractory MM were randomized 
to lenalidomide/dexamethasone or placebo/dexametha
sone. There was a significantly longer median OS with 
lenalidomide/dexamethasone than with placebo/dexa
methasone (HR, 0.607; 95% CI, 0.459–0.803; P<.001). 
The SPM incidence rate among 23,838 MM patients in 
the US SEER Cancer Registries (1973–2000) were used 
to calculate expected SPM (the rates for MDS were not 
available). The incidence of SPM with the lenalidomide
treated patients was 1.71 per 100 person years, which 
was comparable to the SEER data. There were no cases 
of AML, 2 cases of MDS, and 6 cases of solid tumors. 
Noninvasive, nonmelanoma skin cancer was reported in 
11 patients receiving lenalidomide/dexamethasone and  
2 patients receiving lenalidomide and placebo. Interest
ingly, there was a significantly longer median time to 
development of SPM in the lenalidomide/dexametha
sonetreated patients compared to the placebo combina
tion (HR, 0.355; 95% CI, 0.292–0.431; P<.001). 

A third analysis also compared the incidence of SPM 
in a small group of MM patients treated with lenalidomide 
as firstline therapy to patients in the SEER database.33 In 
this study, reported by Dr. Rosi and colleagues, 72 newly 
diagnosed patients with MM were treated with continu
ous lenalidomide. At 6 years of followup, ORR was 90%, 
CR/near CR was 53%, and 4year OS was 82% (2year 
EFS; 97.2%). The incidence of SPM was 16% (n=110) 
with no cases of AML or MDS. As with the reports from 
Dr. Durie and Dr. Dimopoulos, these observations are 
consistent with the SEER data. 

Emerging Therapies

It would not be possible to summarize current events 
in hematology without mentioning emerging therapies, 
especially those targeting newly identified specific path
ways of disease. 

The ICML had 3 notable abstracts reporting data on 
3 novel therapies targeting specific cellular activities in 
lymphoma. Dr. Friedberg and associates presented initial 
data from a multicenter, phase II trial of a novel auroraA 
kinase inhibitor (MLN8237) in patients with aggres
sive Bcell and Tcell NHL.34 AuroraA kinase regulates 
mitotic function, and its inhibition leads to abnormal 
cellular proliferation. Dr. Friedberg described data from 
48 patients, in which MLN8237 was associated with an 
ORR of 32%, including 12% CRs and 20% PRs. The 
most common adverse events (all grades) were neutrope
nia, fatigue, leukopenia, diarrhea, anemia, and alopecia. 
The most common grade 3/4 adverse events were febrile 
neutropenia, neutropenia, stomatitis, pneumonia, and 
deep vein thrombosis. These data imply that MLN8237 
has antitumor activity, and more studies are planned. A 
second novel therapeutic is PCI32765, an oral inhibitor 
of Bruton’s tyrosine kinase.35 Dr. Advani and coworkers 
presented data from a preliminary study in 56 patients 
with relapsed/refractory Bcell lymphoma and showed an 
objective response in 60% of evaluable patients across all 
dose levels. At a median followup of 6 months (range: 
1–19 months), the median response duration had yet to 
be reached. The therapy was well tolerated, and phase II 
trials of PCI32765 as monotherapy and in combination 
are being established. 

Dr. Leonard presented data on behalf of his col
leagues from a phase I study of CAL101, a novel isoform
selective inhibitor of phosphatidylinositol 3kinase in 
combination with rituximab (RC) or bendamustine (BC) 
in patients with previously treated Bcell malignancies.36 
To date, 49 patients have been enrolled in the study (28 
with indolent NHL, 21 with chronic lymphocytic leuke
mia). The therapy was tolerated well, with no unexpected 
toxicities. Data were presented on 35 evaluable patients; 
preliminary overall response was seen in 19 out of 22 for 
the NHL patients (9 out of 10 for RC, and 10 out of 12 
for BC) and 9 out of 13 for chronic lymphocytic leukemia 
(4 out of 6 for RC, and 5 out of 7 for BC).

GA101 is a type II, glycoengineered, human
ized mono clonal antiCD20 antibody that has been 
in clin ical evaluation for some time. At the ICML,  
Dr. Morschhauser reported on a phase I/II trial of this 
novel therapy in patients with relapsed or refractory  
indolent NHL.37 Forty patients were randomized to 
receive nine 3week cycles of 400 mg GA101 (lowdose 
arm; n=22) or 1 infusion of 1,600 mg GA101 (on days 1 
and 8) followed by eight 3week cycles of 800 mg GA101 
(highdose arm; n=18). The primary endpoint of the 
study was response, assessed 4 weeks after the last infu
sion. The majority of patients were rituximabrefractory 
with disseminated disease, and the median number of 
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prior therapies was 3. The ORR was 55% in the high
dose arm (2 CR, 10 PR) and 17% in the lowdose arm 
(0 CR, 3 PR). Median PFS for the highdose and low
dose arms was 11.3 months and 6 months, respectively. 
The most common adverse events were infusionrelated 
reactions (72% and 73% for the lowdose and highdose 
arms, respectively). The most common grade 3/4 adverse 
events were neutropenia, febrile neutropenia, infusion
related reactions, asthenia, infection, and cytolytic hepa
titis. Overall, GA101 was well tolerated in this study, and 
Dr. Morschhauser noted that of the rituximabrefractory 
patients, 5 of 10 patients in the highdose arm and 1 of 12 
patients in the lowdose arm responded. This promising 
activity in such a heavily pretreated population warrants 
further investigation. 

A second phase II study with GA101 in patients with 
CD20positive aggressive lymphoma was also reported at 
the ICML by Dr. Cartron and colleagues.38 Forty patients, 
with a median age of 71 years, were randomized to receive 
9 lowdose cycles of 400 mg GA101 on days 1, 8, and 
22 (n=21) or 9 highdose cycles starting with a loading 
dose of 1,600 mg GA101 on days 1 and 8, followed by 
800 mg GA101 at all other infusions (n=19). All patients 
had received prior rituximab treatment, and the median 
number of prior treatments was 3. 

At the time of the presentation, the median response 
duration had not yet been reached. ORR was 24% in the 
lowdose arm (2 CR) and 32% in the highdose arm  
(0 CR). An analysis of the subset of patients with 
DLBCL (low dose: n=10; high dose n=15) revealed 
an ORR of 80% in the lowdose arm and 27% in the 
highdose arm (0 CR). Fifteen patients with MCL were 
also enrolled in the study (lowdose arm=11; highdose 
arm=4). In these groups, the ORR was 18% and 50% for 
the lowdose and highdose arms, respectively. The ORR 
in patients refractory to rituximab was lower than for the 
other subgroups (8% with lowdose GA101 and 25% 
with highdose GA101). Not surprisingly, the adverse 
event profile was more severe in this patient population 
than reported for the prior study. Grade 3/4 toxicities in 
the lowdose/highdose arms included infusionrelated 
reaction (91%/73%), asthenia (24%/16%), anemia 
(28%/21%), and thrombocytopenia (28%/0%). Dur
ing administration of the study medication, 14 patients 
experienced serious adverse events, and 17 deaths were 
reported (14 due to progressive disease and 3 related 
to adverse events). Overall, this study demonstrated 
that GA101 monotherapy has activity and is tolerable 
in patients with heavily pretreated, aggressive NHL. 
Ongoing studies with this agent include a phase III trial 
of bendamustine with or without GA101 in rituximab
refractory patients. 
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in DLBCL were learned from the CORAL (Collaborative 
Trial in Relapsed Aggressive Lymphoma) trial, in which 
patients with relapsed/refractory DLBCL were random
ized to rituximab plus ifosfamide, carboplatin, and etopo
side (RICE) or rituximab plus dexamethasone, highdose 
cytarabine, and cisplatin (RDHAP) prior to autologous 
stem cell transplantation with a secondary randomization 
to posttransplant rituximab maintenance or observa
tion.11 The maintenance had no effect and, for unclear 
reasons, appeared to be detrimental to male patients. 

Other findings of little surprise in follicular lym
phoma were that radiation did not appear to improve the 
outcome of patients with limitedstage disease12 and that 
RCHOP appears superior to rituximab plus cyclophos
phamide, vincristine, and prednisolone (RCVP) and to 
fludarabinebased regimens.13,14 However, the recent data 
with bendamustinerituximab may limit the relevance of 
the latter studies.15

In chronic lymphocytic leukemia (CLL), highdose 
therapy with autologous stem cell transplantation has 
been proposed as part of initial therapy for patients with 
adverse risk factors, such as those with 11q deletion and 
17p deletion abnormalities. At ICML, Dreger and col
leagues16 presented an historical comparison of fludara
bine, cyclophosphamide, and rituximab (FCR) versus 
highdose therapy, which confirmed the recent random
ized trial by Sutton and coworkers17 demonstrating that 
highdose therapy was no more effective than FCR, even 
in this highrisk group, and should be put to rest as a 
treatment option. Instead, the focus of clinical research 
should be the incorporation of newer agents into frontline 
therapy to enhance the activity of conventional regimens. 

The meetings generated continued interest in the 
variety of new and effective novel agents in NHL, Hodg
kin lymphoma, and CLL. Lenalidomide has provided 
another effective component of the armamentarium in 
NHL and myeloma. However, recent concerns about an 
association with secondary malignancies has led to longer 
discussions with patients, rewriting of informed consents, 
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Sometimes I ask myself what it is that I expect out 
of national and international meetings. When I 
was younger, it was mostly to learn something I 

did not already know. Now that I have become older, 
albeit perhaps not wiser, it is often to confirm what I had 
already expected. The 2011 American Society of Clini
cal Oncology (ASCO) meeting, and to a lesser extent 
the 11th International Conference on Malignant Lym
phoma (ICML), clearly provided the material for this 
possibility. For years I have been unable to accept the 
concept that “more is better.” We have reached a plat eau 
in results of the intensification of conventional agents, 
especially in diffuse large Bcell lymphoma (DLBCL), 
although the same can probably be said of follicular 
nonHodgkin lymphoma (NHL) as well.1 The South
west Oncology Group (SWOG)led high priority com
parison of cyclophosphamide, doxorubicin, vincristine, 
and prednisone (CHOP) with 3 more intensive regimens 
concluded that none were better than CHOP, but they 
were more toxic and expensive.2 The German HighGrade 
NonHodgkin’s Lymphoma Study Group conducted a 
series of studies suggesting that rituximab plus CHOP 
(RCHOP) delivered every 14 days (RCHOP14) should 
be the new standard, although it had never been directly 
compared with RCHOP21.3,4 A Groupe d’Etude des 
Lymphomes de l’Adulte (GELA) study which concluded 
that RCHOP administered every 14 days was no better 
than RCHOP every 21 days in untreated DLBCL was 
considered by some to be flawed.5 However, Cunningham 
and coworkers6 at ASCO presented the results of a large 
study in which the 2 regimens were delivered appropri
ately; again, there was no benefit for the more intensive 
regimen. Several studies went the next step to incorporate 
intensive regimens or even highdose therapy with autolo
gous stem cell transplant as part of an initial treatment 
strategy, yet were unable to demonstrate benefit for this 
approach; in several studies discussed in this monograph, 
highdose therapy improved progressionfree survival, but 
a survival advantage was not apparent.710 Further lessons 
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and obvious concern for patient welfare given the appar
ent beneficial effect of longterm maintenance. A trio of 
abstracts at ASCO raised questions about that associa
tion—the overall risk was extremely low (<1%) and not 
clearly higher than expected, and it was associated with 
unfavorable baseline cytogenetics.

Of the new agents, those that have stimulated the 
greatest interest include the drugantibody conjugate 
brentuximab vedotin, which has demonstrated remark
able activity in relapsed/refractory Hodgkin lymphoma 
(HL) and anaplastic large cell lymphoma. In NHL, sev
eral drugs that inhibit intracellular pathways continue to 
engender considerable interest, including CAL101 and 
PCI32765. The data on all of these agents have con
firmed their initial promise, and a number of new trials 
combining them with other drugs are under way.

Unfortunately, there was less optimism for patients 
with acute myeloid leukemia. There were no presentations 
at either the ASCO meeting or the European Hematol
ogy Association (EHA) congress of novel new agents with 
good efficacy and a tolerable safety profile.

The meeting that engendered the greatest interest, 
but of which there has been limited general information 
to date, actually took place the day prior to the opening 
of the ICML. The availability of 18Ffluorodeoxyglucose 
positron emission tomography (FDGPET) scanning has 
far outpaced our knowledge of how to use this technol
ogy. Thus, a closed workshop was held to discuss how to 
integrate FDGPET into the management of patients 
with lymphoma. In the morning were discussions regard
ing staging, and in the afternoon, on response assessment 
and followup. Of the few issues on which consensus was 
attained that day, the one of greatest immediate clinical 
relevance was that since PET was already being used to 
assess response in certain lymphoma histologies, it should 
be incorporated into staging for relevant lymphomas, as 
already published in 2007. However, all present at the 
meeting—clinicians, nuclear medicine physicians, and 
radiologists alike—concluded that there is no appar
ent role for interim PET in DLBCL. Its role in HL, as 
published by Gallamini and coworkers,18 was validated at 
ICML by an international validation study, by Gallamini 
and associates.19 This observation lends strong support to 
several international riskadapted studies in HL where 
decisions on treatment are based on interim PET results. 
Surveillance PET scans were also discouraged because of 
a lack of data to support related clinical benefit, the high 
frequency of false positive results, their cost, and increased 
radiation exposure. The possibility that PET can replace 
a staging bone marrow biopsy was suggested for HL 
because of the infrequency of bone marrow biopsy–posi
tive, PETnegative patients and the fact that most bone 
marrow biopsy–positive patients have systemic symptoms 

and other evidence for stage IV disease; but, because of 
the frequency of histologic discordance, this approach is 
not yet a consideration in NHL. There was no support 
for omitting the bone marrow biopsy in NHL because 
of the likelihood of discordant histologies. No official 
publication is planned as a consequence of this meeting. 
However, important questions were identified, with ways 
to obtain the data directed at arriving at the answers. 
Additional communications will take place over the next 
few months, and it is hoped that some conclusions will be 
presented when this group meets again at the 12th ICML 
to be held in 2 years hence, once again in the beautiful 
lakeside town of Lugano.
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