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The 2008 ASH Annual Meeting featured several important

abstracts highlighting advances in the treatment of chronic

lymphocytic leukemia (CLL).

Abstract 43 [1] retrospectively compared results of a phase II

study of pentostatin and rituximab (PR) to previously published

results using pentostatin, cyclophosphamide and rituximab (PCR)

[2]. The pentostatin dose was increased to 4 mg/m2 in the PR

regimen, but demographics of patients in both studies were

similar [1]. Overall response rate (OR) and complete response

(CR) rates were similar for PR (79%, 30%) and PCR (91%, 41%),

but median progression free survival (PFS) was significantly

shorter for PR (12 months vs. 31 months) [1]. These results

supported previous findings that the addition of cyclopho-

sphamide to fludarabine improves OR, CR and PFS [3–5].
Abstract 325 presented results of the German CLL Study Group

(GCLLSG) CLL8 study randomizing 817 previously untreated

patients to fludarabine and cyclophosphamide (FC) or fludar-

abine, cyclophosphamide and rituximab (FCR) [6]. OR, CR and

median PFS favored FCR (93%, 45%, 43 months) over FC (85%,

23%, 32 months), although 2-year overall survival (OS) was

similar (91% vs. 88%). Abstract 326 demonstrated that median

PFS depended upon the ability to eradicate minimal residual

disease (MRD) in the peripheral blood, with PFS increasing

from 15 months (MRD ≥ 10−2) to 34 months (10−4 ≥ MRD

>10−2) to not reached (MRD <10−4) with increasing eradication

of MRD [7]. Furthermore, 67% of patients receiving FCR

achieved MRD <10−4, compared to only 34% of FC patients,

thus accounting for the improved PFS with FCR.

Abstract 327 randomized 184 patients (80% previously

untreated, 20% relapsed) to PCR or FCR, using the MSKCC

PCR regimen (pentostatin dose 4 mg/m2) and the Johns Hopkins

FCR regimen (fludarabine 20 mg/m2 days 1–5, cyclophosphamide

600 mg/m2 day 1). The primary endpoint, incidence of grade 3–4
infections, was similar for PCR (34%) and FCR (31%). Only 50%

of patients in both arms completed therapy, resulting in

surprisingly low OR and CR rates for PCR (45%, 7%) and FCR

(58%, 17%). The trial was stopped early, so there were no

statistically significant differences between the two arms, and no

PFS data was presented. Nonetheless, abstract 327 indicated that

results from academic centers may not necessarily be repro-

ducible in the community [8].

Abstract 2095 updated results of a phase II study of cyclopho-

sphamide, fludarabine, alemtuzumab and rituximab (CFAR) in 48

previously untreated patients with high-risk features [9]. OR and

CR were 94% and 69%, respectively, with OR 77% and CR 54% in

13 patients with del (17p13). Grade 3–4 neutropenia and

thrombocytopenia were observed in 71% and 42% of patients,

respectively, and 6% and 27% of patients developed major and

minor infections, respectively.

Abstract 2091 updated results of a phase III study randomizing

319 previously untreated patients to chlorambucil or bendamus-

tine [10]. OR, CR and median PFS favored bendamustine (67%,

32%, 21.5 months) over chlorambucil (30%, 2%, 8.3 months),

although bendamustine caused greater hematologic toxicity (40%

vs. 19%), especially grade 3–4 neutropenia (23% vs. 9%).

Two studies of lenalidomide in previously untreated patients

were presented [11, 12]. Abstract 44 summarized results of a

phase I study in 25 Canadian patients [11]. Due to grade 5 sepsis

and grade 3–4 tumor lysis, the dose was decreased from 25 mg

to 2.5 mg and then escalated to 10 mg daily for 21 days every 28

days. Toxicity included fatigue (78%), tumor flare (78%), rash

(48%) and grade 3–4 neutropenia (43%). OR and CR were 65%

and 0%, respectively. Abstract 45 presented a study in 43 elderly

patients age 65 or older [12]. Lenalidomide was given

continuously, and 5–10 mg daily was the median delivered

dose. Grade 3–4 myelosuppression and tumor flare were

observed in 26% and 44% of patients, respectively. OR and CR

were 54% and 0%, respectively. While lenalidomide is clearly

active in CLL, the absence of CR in previously untreated patients

was disappointing.

Abstract 47 presented a phase II study giving high dose

methylprednisolone 1000 mg/m2 day 1–3 every four weeks and

weekly rituximab (total dose 4500–6750 mg/m2) to 28 patients

[13]. OR and CR were 96% and 32%, respectively. Patients were
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lesser splenomegaly and lower beta-2-microglobulin levels were

more likely to respond.

In the relapsed setting, abstract 329 presented final results of the

GCLLSG CLL2H study which administered subcutaneous

alemtuzumab to 103 relapsed patients, many of whom had

high-risk features [14]. Infusion toxicity was minimal, but grade

3–4 anemia (56%), thrombocytopenia (57%), anemia (49%),

cytomegalovirus reactivation (8%) and non-CMV infection (29%)

were significant toxicities. Seventy-five patients died; 56% died of

progressive CLL, and 31% died of infection. OR (34%), CR (4%)

and median PFS (7.7 months) were similar to the results achieved

by intravenous alemtuzumab in the pivotal CAM211 study [15].

Abstract 330 summarized a phase II GCLLSG trial administering

bendamustine 70 mg/m2 on day 1–2 and rituximab 500 mg/m2 on

day 1 to 81 relapsed CLL patients [16]. OR and CR were 77% and

15%, respectively. Twelve of 13 patients (92%) with del (11q22),

4/9 patients (44%) with del (17p13), and 29/39 patients (74%)

responded, indicating that bendamustine is active in high-risk

relapsed CLL.

Abstract 46 presented combined phase I/II results of flavopiridol

(alvocidib) in 116 relapsed patients, 70% of whom were

fludarabine-refractory [17]. OR in this high-risk population was

47%. Furthermore, 19/39 del (17p13) patients (49%), 28/47 del

(11q22) patients (60%) and 22/52 complex karyotype patients

(42%) responded, demonstrating the activity of flavopiridol in

poor-risk groups with limited therapeutic options. Forty-one of

85 patients (48%) with bulky lymphadenopathy >5 cm

responded. Median PFS in responders was 10–12 months across

all risk groups. A registration study is ongoing.

Finally, abstract 328 presented a pivotal phase II study of the fully

humanized anti-CD20 antibody ofatumumab (HuMax-CD20) in

relapsed patients refractory to both fludarabine and alemtuzu-

mab (DR, n = 59) or with bulky lymphadenopathy refractory to

fludarabine (BFR, n = 79) [18]. OR, time to next therapy, and OS

were similar for the DR (51%, 9.0 months, 13.7 months) and BFR

groups (44%, 7.9 months, 15.4 months). These results have been

submitted for FDA approval.

Competing interests: The authors declare that they have no

competing interests.

Acknowledgements
This article has been published as part of Journal of Hematology &
Oncology Volume 2 Supplement 1, 2009: Current trends in

leukemia, lymphoma, myeloma and ITP: updates and highlights

from ASH 2008. The full contents of the supplement are available

online at http://www.jhoonline.org/supplements/2/S1.

References
1. Kay NE, Wu W, Byrd JC, Kabat B, Jelinek DF, Zent CS,

Call T, Lin T and Shanafelt T: Cyclophosphamide
remains an important component of treatment in
CLL patients receiving pentostatin and rituximab
based chemoimmunotherapy. Blood 2008, 112:22.

2. Kay NE, Geyer SM, Call TG, Shanafelt TD, Zent CS,

Jelinek DF, Tschumper RC, Bone ND, Dewald GW and

Lin TS, et al: Combination chemoimmunotherapy
with pentostatin, cyclophosphamide, and rituxi-
mab shows significant clinical activity with low
accompanying toxicity in previously untreated B
chroinc lymphocytic leukemia. Blood 2007, 109:

405–411.
3. Eichhorst BF, Busch R, Hopfinger G, Pasold R, Hensel M,

Steinbrecher C, Siehl S, Jager U, Bergmann M and

Stilgenbauer S, et al: Fludarabine plus cyclophospha-
mide versus fludarabine alone in first-line therapy of
younger patients with chronic lymphocytic leuke-
mia. Blood 2006, 107:885–891.

4. Catovsky D, Richards S, Matutes E, Oscier D, Dyer MJ,

Bezares RF, Pettitt AR, Hamblin T, Milligan DW and

Child JA, et al: Assessment of fludarabine plus
cyclophosphamide for patients with chronic lym-
phocytic leukaemia (the LRF CLL4 Trial): A
randomised controlled trial. Lancet 2007, 370:

230–239.
5. Flinn IW, Neuberg DS, Grever MR, Dewald GW,

Bennett JM, Paietta EM, Hussein MA, Appelbaum FR,

Larson RA and Moore DF, et al: Phase III trial of
fludarabine plus cyclophosphamide compared with
fludarabine for patients with previously untreated
chronic lymphocytic leukemia: US Intergroup Trial
E2997. J Clin Oncol 2007, 25:793–798.

6. Hallek M, Fingerle-Rowson G, Fink AM, Busch R, Mayer J,

Hensel M, Hopfinger G, Hess G, von Gruenhagen U and

Bergmann MA, et al: Immunochemotherapy with
fludarabine (F), cyclophosphamide (C), and ritux-
imab (R) (FCR) versus fludarabine and cyclopho-
sphamide (FC) improves response rates and
progression-free survival (PFS) of previously
untreated patients (pts) with advanced chronic
lymphocytic leukemia (CLL). Blood 2008, 112:125.

7. Boettcher S, Fischer K, Stilgenbauer S, Busch R, Fingerle-

Rowson G, Fink AM, Dohner H, Hallek M, Kneba M and

Ritgen M: Quantitative MRD assessments predict
progression free survival in CLL patients treated
with fludarabine and cyclophosphamide with or
without rituximab – a prospective analysis in 471
patients from the randomized GCLLSG CLL8 trial.
Blood 2008, 112:125–126.

8. Reynolds C, Di Bella N, Lyons RM, Hyman WJ, Lee GL,

Richards DA, Robbins GJ, Vellek M, Boehm KA and Zhan F,

et al: Phase III trial of fludarabine, cyclophospha-
mide, and rituximab vs. pentostatin, cyclophospha-
mide, and rituximab in B-cell chronic lymphocytic
leukemia. Blood 2008, 112:126.

9. Wierda WG, O’Brien SM, Faderl SH, Ferrajoli A, Koller C,

Estrov Z, Burger JA, Lerner S, Kantarjian HM and

Keating MJ: CFAR, an active frontline regimen for
high-risk patients with CLL, including those with del
17p. Blood 2008, 112:729.

10. Knauf WU, Lissitchkov T, Aldaoud A, Liberati AM,

Loscertales J, Herbrecht R, Juliusson G, Postner G,

Gercheva L and Goranov S, et al: Bendamustine versus
chlorambucil as first-line treatment in B cell
chronic lymphocytic leukemia: An updated analysis
from an international phase III study. Blood 2008,

112:728.
11. Chen C, Paul H, Xu W, Kukreti V, Trudel S, Wei E, Li ZH,

Brandwein J, Pantoja M and Leung-Hagensteijn C: A phase
II study of lenalidomide in previously untreated,
symptomatic chronic lymphocytic leukemia (CLL).
Blood 2008, 112:23.

12. Ferrajoli A, O’Brien S, Wierda W, Faderl S, Kornblau S,

Yerrow K, Estrov Z, Kantarjian H and Keating M:

Lenalidomide as initial treatment of elderly patients

Journal of Hematology & Oncology 2009, 2(Suppl 1) http://www.jhoonline.org/supplements/2/S1

Page 2 of 8
(page number not for citation purposes)



with chronic lymphocytic leukemia (CLL). Blood
2008, 112:23.

13. James DF, Castro JE, Sandoval-Sus JD, Jain S, Bole J,

Rassenti L and Kipps TJ: Rituximab and high-dose
methylprednisolone for the initial treatment of
chronic lymphocytic leukemia is associated with
promising clinical activity and minimal hematologic
toxicity. Blood 2008, 112:24.

14. Stilgenbauer S, Zenz T, Winkler D, Buhler A, Groner S,

Busch R, Hensel M, Duhrsen U, Finke J and Dreger P, et al:
Subcutaneous alemtuzumab (Campath) in fludara-
bine-refractory CLL: Final results of the CLL2H
trial of the GCLLSG and comprehensive analysis of
prognostic markers. Blood 2008, 112:127.

15. Keating MJ, Flinn I, Jain V, Binet J-L, Hillmen P, Byrd JC,

Albitar M, Brettman L, Santabarbara P and Wacker B, et al:
Therapeutic role of alemtuzumab (Campath-1H) in
patients who have failed fludarabine: results of a
large international study. Blood 2002, 99:3554–3561.

16. Fischer K, Stilgenbauer S, Schweighofer C, Busch R,

Renschler J, Kiehl M, Balleisen L, Eckart MJ, Fink AM and

Kilp J, et al: Bendamustine in combination with
rituximab (BR) for patients with relapsed chronic
lymphocytic leukemia (CLL): A multicentre phase II
trial of the German CLL Study Group (GCLLSG).
Blood 2008, 112:128.

17. Lin TS, Heerema NA, Lozanski G, Fischer B, Blum KA,

Andritsos LA, Jones JA, Flynn JM, Moran ME and

Mitchell SM, et al: Flavopiridol (Alvocidib) induces
durable responses in relapsed chronic lymphocytic
leukemia (CLL) patients with high-risk cytogenetic
abnormalities. Blood 2008, 112:23–24.

18. Osterborg A, Kipps TJ, Mayer J, Stilgenbauer S,

Williams CD, Hellmen A, Robak T, Furman RR, Hillmen P

and Trneny M, et al: Ofatumumab (HuMax-CD20), a
novel CD20 monoclonal antibody, is an active
treatment for patients with CLL refractory to
both fludarabine and alemtuzumab or bulky fludar-
abine-refractory disease: Results from the planned
interim analysis of an international pivotal trial.
Blood 2008, 112:126–127.

MEETING ABSTRACTS

A1
Molecular target therapy – towards curative
regimen: a 20-year experience in the treatment of
acute promyelocytic leukemia (APL) in the
Shanghai Institute of Hematology
Zhi-Xiang Shen
Shanghai Institute of Hematology, Department of Hematology,
Ruijin Hospital, Shanghai Jiaotong University of Medicine,
Shanghai, PR China
E-mail: drshenzx@yahoo.com

Journal of Hematology & Oncology 2009, 2(Suppl 1):A1

Since the first description of acute promyelocytic leukemia (APL)

in 1957 as the most malignant form of acute leukemia, several

developments have paved the way to make this disease the most

curable leukemia in adults and change the paradigm of cancer

treatment. Therapy of APL was pioneered by Bernard et al in

1973 demonstrating a striking sensitivity to daunorubicin,

probably related to significantly lower P-glycoprotein expression

observed in APL cells compared to other subtypes of acute

myeloid leukemia (AML).

The incorporation of ATRA, a noncytotoxic differentiating

agent that is regarded as the first differentiation therapy has

changed dramatically the management, outcome, and prognosis

of APL.

ATRA was first introduced to clinical use for the treatment of

APL in 1986. Since then, randomized studies in many centers

around the world document a rising CR rate, a decrease in

severe adverse effects, and a prolongation of remission duration.

ATRA combined with anthracycline-based chemotherapy can

achieve CR in 90–95% of patients with APL and cure the disease

in 70–75% of the cases. Combination therapy with ATRA and

chemotherapeutic agents should now be considered as a

standard treatment of APL.

Over the last decade, tremendous efforts have been made to

elucidate the molecular genesis of APL, as well as the mechanism of

action of ATRA. The mechanism of action of ATRA can be

summarized as follows: 1. The binding of ATRA to RAR receptors

causes degradation of PML-RARa protein through the ubiquitin-

proteosome and caspase system, leading to restoration of terminal

differentiation of promyelocytes; 2. Exposure of APL cells to ATRA

in vitro or in vivo induces relocalization of PML and restores the

normal structure of PODs; and 3. Under the action of ATRA, CoR

is dissociated from the repressive complex, whereas CoA

(coactivator) is recruited to the complex. As a result, the repression

of transcriptional activation of target genes is relieved and the

differentiation of promyelocytes is restored.

Treatment of APL by arsenic compounds represents a successful

example of apoptosis induction therapy of acute leukemia. As2O3

exerts dual effects on APL cells. Studies in vitro with NB4 cells

showed that a higher concentration of As2O3 (0.5–1.0 mM)

induced apoptosis with typical morphological changes, DNA

laddering on agarose gel electrophoresis, appearance of an

apoptotic peak on flow cytometric analysis, and increased

expression of annexin V on the cell surface membrane. At

lower concentrations, As2O3 can induce APL cells to partially

differentiate along the granulocytic pathway.

Synergistic effect of ATRA and As2O3 was confirmed by several

research works in vivo and in vitro. The first clinical trial was

completed by SIH in 2001. CR rate was same as ATRA or As2O3

alone, but the median day to CR was very short, only 26 days,

and OS and DFS were much better than ATRA or As2O3 alone.

Now timing and dose of As2O3 combined with ATRA in newly

diagnosed APL patients need to be confirmed.

Recently, several genetic and phenotypic characteristics of acute

promyelocytic leukemia (APL) blasts have been demonstrated.

These include the PML/RARa fusion and the transcription co-

repressor complex recruited at the promoter of target genes by

the hybrid protein, the intense and homogeneous expression of

the CD33 antigen, and absence of multidrug resistance-related

phenotype, a frequently mutated and constitutively activated

FLT3 receptor. Such genotypic and phenotypic features are

targeted by agents currently in use in front-line therapy or at

relapse (i.e., retinoids, As2O3, anthracyclines and anti-CD33

monoclonal antibodies), and by novel agents that many find a

place in future treatments such as histone deacetylase and FLT3

inhibitors.
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The use of tyrosine kinase inhibitors (TKIs) has dramatically

improved outcomes for patients with chronic myeloid leukemia

(CML). The IRIS study is the definitive phase III trial of imatinib

mesylate as frontline therapy for CML. Seven year follow-up data

has recently been reported [1]. The overall survival (including

deaths from all causes) is 86% and the event free survival is 81%

at seven years. Seven percent of patients have progressed to

accelerated or blastic phase, with the highest risk being in the

second year of treatment. Eighty-two percent of patients have

achieved complete cytogenetic remission (CCyR) and 83% of

these patients maintain that remission. Of the patients that

discontinued study, 8% were for toxicity, 15% for efficacy and

17% for other reasons.

In the United States, the FDA approved dose of imatinib for

patients in chronic phase is 400 mg daily. However in the original

phase I study a true MTD was not determined, and the 400 mg

dose was chosen because it was biologically active. More recent

data suggests that higher doses may be more efficacious. In the

TOPS Trial newly diagnosed patients received either 400 or

800 mg imatinib as front line therapy [2]. The primary endpoint

of the study, major molecular remission (MMR) at 12 months,

was similar in the two arms. However patients receiving imatinib

800 mg daily achieved complete molecular remission (CMR)

faster (8.4 months versus 13.6 months, respectively, p = 0.0038)

than patients receiving 400 mg of imatinib daily. The Central

European Leukemia Study Group performed a similar study, the

ISTAHIT study, in which previously treated patients (with agents

other than TKIs) received imatinib 800 mg daily versus 400 mg

daily for the first 6 months of therapy [3]. After that all patients

received 400 mg daily. This study demonstrated that patients

receiving imatinib 800 mg achieved a MMR and/or CCyR faster

than patients receiving imatinib 400 mg. Another study of high

dose versus standard dose imatinib failed to show a statistically

significant increase in the percentage of patients achieving MMR

[4]. However when patients were analyzed in terms of the dose

of imatinib they actually received, the CCyR was 91% for patients

receiving 700–800 mg of imatinib, 73% for patients receiving

400–699 mg and only 20% for patients receiving less than

400 mg of imatinib. Whether the faster achievement of MMR will

translate into improved long term outcome remains to be

determined. When time to response was measured on the

German CML Study IV, achievement of MMR by 18 months was

a strong predictor of event free survival [5]. Similarly, in a

retrospective study from Australia, the early achievement of

molecular response was predictive of event free survival [6].

Events occurred in 0/41 patients achieving MMR by 6 months,

3/40 (8%) of patients achieving MMR in 6–12 months, and 5/22

(15%) of patients achieving MMR by 12–18 months.

Prior to imatinib, interferon and ara-C were the mainstays of

therapy. The SPIRIT Trial is studying whether the addition of ara-

C or pegylated interferon to imatinib will result in an increased

percentage of patients with MMR [7]. Although many patients

were unable to tolerate the increased toxicity of the combination

therapy, the percentage of patients with MMR was 57% for

patients randomized to imatinib plus pegylated interferon versus

38% for patients randomized to imatinib 400 mg as a single agent,

p = 0.0008. Again, whether this translates into improved long

term outcome remains to be determined.

Many patients who progress on imatinib respond to second line

therapy with either nilotinib or dasatinib. Nilotinib is an imatinib

analogue with more specific BCR/ABL binding. Dasatinib is a dual

SRC/ABL kinase inhibitor. Both are effective against a large

number of BCR/ABL kinase mutations with the exception of the

T315I mutation. Newer studies are evaluating the efficacy of

these agents in the front line setting [8, 9]. Both agents lead to

high rates of CCyR at 12 months (nilotinib: 93%, dasatinib: 95%,

imatinib historical control: 65%, respectively), and MMR at 18

months (nilotinib: 65%, dasatinib: 48%, respectively). Dasatinib

toxicity includes pleural effusions in 20% of patients and

hemorrhage even in the absence of thrombocytopenia. A change

in the dose and schedule of dasatinib to 100 mg orally daily has

resulted in a decrease in these toxicities with the maintenance of

efficacy. Patients receiving nilotinib require monitoring of QTc,

potassium and magnesium to prevent arrhythmias. Further follow

up is needed before these agents will be considered standard

frontline therapy.

An important question is whether patients with CML can be

cured with imatinib. Early reports of pregnant women disconti-

nuing imatinib noted a very high rate of relapse. A more formal

study allowed patients who had been in CMR for at least 2 years

to stop imatinib [10]. Although half of the patients relapsed

rapidly, many of the patients remain in CMR without further

therapy. Interestingly, there was trend towards a lower relapse

rate in patients who had exposure to interferon prior to imatinib.

Most of the patients who relapsed were sensitive to retreatment

to imatinib. However it is too early to recommend the

discontinuation of imatinib outside of a clinical trial.

A number of new agents are currently under study. Bosutinib is a

dual ABL/SRC kinase inhibitor that has minimal inhibition of

PDGFR and c-kit. This agent leads to high rates of major

cytogenetic and MMR in patients with CML-CP who are imatinib

intolerant (51% and 39%, respectively) or resistant (45% and

42%, respectively) [11]. Bosutinib also yields major cytogenetic

remissions and MMR in patients who have resistant to both

imatinib and dasatinib. Toxicity includes myelosuppression as well

as elevations in amylase and lipase. Patients with T315I mutations

remain a treatment challenge. Options include aurora kinase

inhibitors and allogeneic stem cell transplantation. Omacetaxine

mepesuccinate (homoharringtonine) is also being studied [12]. In

the past the development of this agent was limited by toxicity,

including myelosuppression and the need for prolonged intrave-

nous administration to avoid hypotension. Recently a subcuta-

neous formulation has been studied in patients with T315I

mutations. Complete hematologic remission was seen in 80% of

patients in chronic phase and 18% of patients with accelerated

phase CML. Toxicity included myelosuppression and febrile

neutropenia.

References
1. O’Brien SG, Guilhot F, Goldman JM, Hochhaus A, Hughes TP,

Radich JP, Rudoltz M, Filian J, Gathmann I, Druker BJ and

Larson RA: International Randomized Study of Inter-
feron Versus STI571 (IRIS) 7-Year Follow-up: Sus-
tained Survival, Low Rate of Transformation and

Journal of Hematology & Oncology 2009, 2(Suppl 1) http://www.jhoonline.org/supplements/2/S1

Page 4 of 8
(page number not for citation purposes)



Increased Rate of Major Molecular Response (MMR)
in Patients (pts) with Newly Diagnosed Chronic
Myeloid Leukemia in Chronic Phase (CMLCP) Trea-
ted with Imatinib (IM). Blood (ASH Annual Meeting
Abstracts) 2008, 112:, Abstract 186.

2. Cortes J, Baccarani M, Guilhot F, Druker BJ, Branford S,

Kim DW, Pane F, Rudoltz M, Yu R, Collins LT, Krahnke T,

Radich JP and Hughes TP: A Phase III, Randomized,
Open-Label Study of 400 Mg Versus 800 Mg of
Imatinib Mesylate (IM) in Patients (pts) with Newly
Diagnosed, Previously Untreated Chronic Myeloid
Leukemia in Chronic Phase (CML-CP) Using Mole-
cular Endpoints: 1-Year Results of TOPS (Tyrosine
Kinase Inhibitor Optimization and Selectivity)
Study. Blood (ASH Annual Meeting Abstracts) 2008, 112:,
Abstract 335.

3. Petzer AL, Wolf D, Fong D, Lion T, Dyagil I, Masliak Z,

Boskovic D, Griskevicius L, Lejniece S, Goranov S,

Gercheva L, Stojanovic A, Peytchev D, Tzvetkov N,

Griniute R, Oucheva R, Ulmer H, Kwakkelstein M,

Fincato G and Gastl G: CELSG CML 11 “ISTAHIT”
Phase III Study – Planned Interim Analysis: High
Doses of Imatinib Mesylate (800 mg/day) Signifi-
cantly Improve Rates of Major and Complete
Cytogenetic Remissions (MCR, CCR) in Pretreated
Ph+/BCR-ABL+ CML Patients in Chronic Phase.
Blood (ASH Annual Meeting Abstracts) 2008, 112:, Abstract
1112.

4. Baccarani M, Castagnetti F, Porkka K, Nielsen JL, Hjorth-

Hansen H, Haznedaroglu I, Nagler A, Rege-Cambrin G,

Specchia G, Amabile M, Testoni N, Palandri F, Pane F,

Alimena G, Martinelli G, Rosti G and Simonsson B: A
Prospective Study of Imatinib 400 mg vs 800 mg
Frontline in High Risk Ph+ Chronic Myeloid Leuke-
mia (CML) Patients. Blood (ASH Annual Meeting Abstracts)
2007, 110:, Abstract 26.

5. Müller MC, Hanfstein B, Erben P, Schnittger S, Saussele S,

Leitner A, Proetel U, Lauseker M, Pfirrmann M, Ehninger G,

Fischer T, Hasford J, Hossfeld DK, Kolb HJ, Krause SW,

Nerl C, Pralle H, Gratwohl A, Tobler A, Hehlmann R,

Hochhaus A and The German CML Study Group:

Molecular Response to First Line Imatinib Therapy
Is Predictive for Long Term Event Free Survival in
Patients with Chronic Phase Chronic Myelogenous
Leukemia – An Interim Analysis of the Randomized
German CML Study IV. Blood (ASH Annual Meeting
Abstracts) 2008, 112:, Abstract 333.

6. Branford S, Lawrence R, Grigg A, Seymour JF, Schwarer A,

Arthur C, Rudzki Z and Hughes T: Long Term Follow up
of Patients with CML in Chronic Phase Treated with
First-Line Imatinib Suggests That Earlier Achieve-
ment of a Major Molecular Response Leads to
Greater Stability of Response. Blood (ASH Annual
Meeting Abstracts) 2008, 112:, Abstract 2113.

7. Guilhot F, Mahon FX, Guilhot J, Rigual-Huguet F, Maloisel F,

Rousselot P, Gardembas M, Corm S, Guerci A, Vekhoff A,

Etienne G, Legros L, Kiladjian JJ, Jourdan E, Schoenwald E,

Berger M, Eclache V, Roche-Lestienne C, Nicolini FE and

Preudhomme C: Randomized Comparison of Imatinib
Versus Imatinib Combination Therapies in Newly
Diagnosed Chronic Myeloid Leukaemia (CML)

Patients in Chronic Phase (CP): First Results of
the Phase III (SPIRIT) Trial from the French CML
Group (FI LMC). Blood (ASH Annual Meeting Abstracts)
2008, 112:, Abstract 183.

8. Cortes J, O’Brien S, Jones D, Ferrajoli A, Konopleva M,

Borthakur G, Garcia-Manero G, Letvak LA and

Kantarjian H: Efficacy of Nilotinib (formerly
AMN107) in Patients (Pts) with Newly Diagnosed,
Previously Untreated Philadelphia Chromosome
(Ph)-Positive Chronic Myelogenous Leukemia in
Early Chronic Phase (CML-CP). Blood (ASH Annual
Meeting Abstracts) 2008, 112:, Abstract 446.

9. Cortes J, O’Brien S, Jones D, Borthakur G, Giles F,

Nicaise C and Kantarjian HM: Dasatinib (SPRYCEL®)
in Patients (pts) with Previously Untreated Chronic
Myelogenous Leukemia (CML) in Chronic Phase
(CML-CP). Blood (ASH Annual Meeting Abstracts) 2006,

108:, Abstract 2161.

10. Mahon FX, Huguet F, Guilhot F, Legros L, Nicolini FE,

Charbonnier A, Guerci A, Rea D, Varet BR, Gardembas M,

Guilhot J, Etienne G, Milpied NJ, Aton E, Reiffers J and

Rousselot P: Is It Possible to Stop Imatinib in Patients
with Chronic Myeloid Leukemia? An Update from a
French Pilot Study and First Results from the
Multicentre «Stop Imatinib» (STIM) Study. Blood
2008, 112:, Abstract 187.

11. Cortes J, Bruemmendorf T, Kantarjian H, Khoury J, Rosti G,

Fischer T, Tornaghi L, Hewes B, Martin EC and Gambacorti-

Passerini C: Efficacy and Safety of Bosutinib (SKI-606)
among Patients with Chronic Phase Ph+ Chronic
Myelogenous Leukemia (CML). Blood (ASH Annual
Meeting Abstracts) 2007, 110:, Abstract 733.

12. Cortes J, Khoury HJ, Corm S, Nicolini FE, Lipton JH,

Jones D, Hochhaus A, Craig AR, Benichou AC,

Humphriss E and Kantarjian H: Safety and Efficacy of
Subcutaneous (SC) Omacetaxine Mepesuccinate in
Imatinib(IM)-Resistant Chronic Myeloid Leukemia
(CML) Patients (pts) with the T315I Mutation –
Results of An Ongoing Multicenter Phase II Study.
Blood (ASH Annual Meeting Abstracts) 2008, 112:, Abstract
3239.

A3
New insights on low-grade and T-cell lymphoma
William Tse
University of Colorado Cancer Center, Denver, CO, USA
E-mail: william.tse@uchsc.edu

Journal of Hematology & Oncology 2009, 2(Suppl 1):A3

The advances in low-grade lymphoma & T-cell lymphoma from

the 2008 ASH meeting were presented. These included

therapeutic regimens for low grade lymphoma, frontline

bendamustine plus rituximab data, radioimmunotherapy con-

solidation in advanced disease, idiotype vaccine, and other

novel therapeutic agents such as next generation anti-CD20

GA101, syk inhibitor Fostamatinib in treatment of low-grade

lymphoma. In T-cell lymphoma, updates were discussed on phase

II HOVON 69 trial data of combination of alemtuzumab/CHOP,

pralatrexate and romidepsin for relapsed/refractory PTCL,

L-asparaginase-containing regimen for extranodal NK/T-cell

lymphoma.
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A4
Recent progress in the treatment of multiple
myeloma: updates and highlights from ASH 2008
Sundar Jagannath
Saint Vincent’s Comprehensive Cancer Center, New York, NY,
USA
E-mail: sjagannath@aptiumoncology.com

Journal of Hematology & Oncology 2009, 2(Suppl 1):A4

The treatment of multiple myeloma has rapidly evolved over the

past 8 years. During this period we have seen the introduction of

two immunomodulatory drugs and a proteasome inhibitor for

the treatment of myeloma. Each of these drugs has shown to be

effective as single agent as well as in combinations in relapsed

and/or refractory myeloma. And the optimum use of these drugs

upfront, both for transplant eligible as well as transplant ineligible

patients has been the focus of intense clinical investigations as

reported by the investigators from US as well as Europe in the

last ASH meeting.

A series of large randomized trials have established the addition

of a novel agent, either thalidomide or bortezomib, to melphalan

and prednisone as the standard of care for transplant ineligible

patients. With longer follow-up for a median of 25.9 months

VISTA trial showed continued survival benefit for patients

randomized to receive upfront bortezomib; three year OS was

72% for VMP compared to 59% for MP. VMP improved outcome

in all patients, whether under or over age 75 years, with or

without modest renal impairment, as well a patient with adverse

prognostic features by cytogenetics or fish. These improvements

in outcome came with no difference in hematologic toxicity or

HZV infection, but higher incidence of peripheral sensory

neuropathy (grade ≥3 13%) from bortezomib.

Addition of thalidomide to MP had been shown to improve the

progression-free and OS among transplant ineligible patients.

However, recent updates of 3 different studies, Italian study

(GIMEMA), the Dutch study (HOVON 49) and the Scandinavian

study showed improvement in progression-free survival but not

OS. This may be related to differences in the dose intensity and

tolerability of the treatment, lack of efficacy of thalidomide in

high-risk cytogenetic group and availability of other novel agent

to rescue upon relapse.

The addition of thalidomide to VMP regimen (VMPT) was

compared to VMP in a large randomized trial. In the preliminary

analysis after a short follow-up showed no improvement in the

PFS or OS but notable increase in toxicity for the four drug

combination. The same study showed that weekly administration

of bortezomib was well tolerated with much lower incidence of

grade ≥3 peripheral neuropathy of 2% without significant loss of

efficacy.

Earlier reports on ECOG trial E4A03 comparing lenalidomide

with low-dose or high-dose dexamethasone highly favored low-

dose dexamethasone arm for EFS and OS. However, with longer

follow-up (median 36 months) the updated results of the trial

showed identical 3-year survival outcome of 75%; but progres-

sion-free survival favored low-dose dexamethasone arm. When

land mark analysis is performed at the end of four cycles, 3-year

survival of patients who proceeded to transplant immediately

(N = 90) was 92%; while those who stayed on the primary

therapy whether high-dose or low-dose dexamethasone, their

3-year survival was 79%. Thus, lenalidomide and dexamethasone

is highly active in newly diagnosed myeloma patients both as an

induction therapy pre-transplant for newly diagnosed myeloma as

well as primary therapy for patients ineligible for stem cell

transplantation.

Lenalidomide was unable to overcome the adverse prognostic

features identified by cytogenetics, FISH or labeling index as

noted by a single institutional study of 100 patients with

lenalidomide and weekly dexamethasone.

Two large randomized trials have shown bortezomib based

induction therapies pretransplant improve the response rate

before and after stem cell transplantation and with short follow-

up there is improved progression-free survival at 2 years. The

first trial was performed by the French investigators (IFM) which

compared four cycles of bortezomib and dexamethasone against

four cycles of VAD chemotherapy. At the end of induction

therapy 39% were in >VGPR after bortezomib-dexamethasone

compared to 16% after VAD (p < 0.0001). With a median follow-

up of 28 months the progression-free survival was superior for

the bortezomib and dexamethasone arm with 2 year PFS of 69%

vs. 60% for the VAD arm (p0.011).

The second trial was reported by the Italian group which

compared 3 cycles of thalidomide and dexamethasone (TD) to

the same regimen with added bortezomib (VTD). Again, the

addition of bortezomib to thalidomide and dexamethasone

significantly improved the response rates pretransplant; VGPR

or better was 62% for VTD compared to 29% for TD. With a

short median follow-up time of 15 months the projected two-

year PFS was 90% for VTD arm compared to 80% for TD arm

(p = 0.009). Other studies have shown replacing the vincristine

in the VAD regimen with either thalidomide (TAD) or

bortezomib (PAD) also improves the response rate and

progression-free survival after transplantation.

In conclusion, advent of novel agents has substantially improved

the outcome of patients with newly diagnosed myeloma. MP plus

thalidomide or bortezomib should be the choice of therapy for

transplant ineligible patients. Brief induction with bortezomib

containing regimen is the treatment of choice for transplant

eligible patients. Lenalidomide and low-dose dexamethasone is an

excellent treatment option for both transplant eligible as well as

ineligible patients. Bortezomib has been shown clearly to

improve the outcome of patients with high-risk genetic features.

A5
Update on chronic immune thrombocytopenic
purpura (ITP)
Robert McMillan
The Scripps Research Institute, 10666 North Torrey Pines
Road, La Jolla, CA 92037, USA
E-mail: robtmcmillan@sbcglobal.net

Journal of Hematology & Oncology 2009, 2(Suppl 1):A5

Introduction: Chronic ITP is an autoimmune disorder mani-

fested by immune-mediated platelet destruction and suppressed

platelet production. The following article will discuss: normal

platelet production and circulation; ITP pathophysiology; and

diagnosis and treatment options for ITP.

Platelet production and circulation: Thrombopoietin

(TPO), the major cytokine affecting all phases of platelet

production, is produced primarily by the liver and binds to the

c-Mpl receptor located on platelets, stem cells and megakar-

yocytes. Upon stimulation, pluripotential stem cells produce cells

committed to megakaryocyte differentiation. These cells initially
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undergo mitosis followed eventually by endomitosis resulting in a

progressive increase in size with cells ranging from 2N to 64N

and a proportional cytoplasmic increase. Platelet formation

occurs in the cytoplasm and the number of platelets produced/

megakaryocyte is roughly proportional to megakaryocyte size.

Platelet production is regulated as follows: the liver produces a

constant quantity of TPO each day and a large portion of this

binds to circulating platelets; unbound TPO is available to

stimulate platelet production. In thrombocytopenic states due to

reduced platelet production, less TPO is adsorbed by circulating

platelets and more is available to stimulate platelet production. In

ITP, TPO levels are normal or slightly increased probably due to

TPO binding to platelets which are then destroyed, removing

TPO from the circulation.

Circulating platelets have an intravascular survival of 7–10 days.

About 30% are located in an exchangeable splenic pool which, if

enlarged, may result in peripheral thrombocytopenia (e.g.,

patients with congestive splenomegaly). Platelets are removed

from the circulation due to utilization in maintaining vascular

integrity or because of old age.

Differential diagnosis of thrombocytopenia: Thrombocy-

topenia can result from: decreased platelet production, platelet

redistribution (enlarged splenic pool) or platelet destruction.

Decreased production may be due to myeloproliferative

disorders (leukemia, myeloma, etc.), myelodysplasia, aplasia or

hypoplasia, drugs (chemotherapy, alcohol, etc.), malignant

infiltration or may be inherited. Decreased production is usually

diagnosed by evaluation of the blood count and bone marrow.

Abnormal platelet distribution involves an enlarged spleen and is

most commonly due to congestive splenomegaly although other

disorders such as lymphoma, Gaucher’s disease, etc. may also

have some element of redistribution. There are multiple causes

of platelet destruction including infection, thrombotic thrombo-

cytopenic purpura, disseminated intravascular coagulation or

immune causes due to alloantibodies, drug-dependent antibodies,

acute ITP or chronic ITP or ITP-like syndromes associated with

collagen vascular or lymphoproliferative disorders.

Chronic ITP is a diagnosis of exclusion. The classic ITP patient

presents with petechiae and easy bruising with or without mucosal

bleeding. The blood count shows only isolated thrombocytopenia

with scattered large platelets. Anemia is absent, unless there is

bleeding or immune hemolysis. The bone marrow is normal

except for an increase in megakaryocytes.

Pathogenesis of chronic ITP: Thrombocytopenia in ITP may

be due to platelet destruction, suppressed platelet production or

both. Evidence for platelet destruction: (1) infusion of ITP plasma

into normal recipients may cause thrombocytopenia; (2)

intravascular platelet survival is reduced; (3) autoantibody-

induced platelet phagocytosis can be demonstrated and (4) ITP

cytotoxic T cells can lyse autologous platelets and (5) many

patients respond to therapies which affect platelet destruction,

such as splenectomy, intravenous gammaglobulin (IVIg), anti-D,

etc. Evidence for suppressed platelet production: (1) platelet

turnover (a measure of platelet production) is either normal or

reduced in over 80% of ITP patients rather than increased as

would be expected if platelet destruction were the only

mechanism; (2) damage to ITP megakaryocytes can be demon-

strated morphologically; (3) autoantibody from some ITP

patients suppresses platelet production and maturation in vitro;
and (4) the majority of patients respond to TPO mimetics which

stimulate platelet production. It is likely that ITP cytotoxic T cells

also damage megakaryocytes, since they have similar surface

proteins, but this has not been confirmed.

Thrombopoietin mimetics: a new therapeutic approach: A

few years ago, thrombopoietin and agents, containing the active

portion of thrombopoietin, were developed and used to treat ITP

patients. However, their use was discontinued when antibodies

against these agents developed which rendered them inactive and,

in addition, affected the function of the recipient’s normal

thrombopoietin. Subsequently, a variety of agents have been

developed, including small peptide or non-peptide molecules,

which have no sequence homology with TPO but are able to

stimulate platelet production. Two of these agents, romiplostim

(NPlate®) and eltrombopag (Promacta®) have undergone clinical

trials and recently received FDA approval for use in chronic ITP.

Based on these clinical trials, it has been shown that both agents

increase the platelet count in most chronic ITP patients most of

the time resulting in reduced bleeding and allowing many patients

to reduce or stop other ITP therapies. Although adverse events

have been infrequent, there are potentially serious adverse

events which may occur with long-term use of these agents: (1)

severe thrombocytopenia upon stopping the drug with platelet

counts significantly below pre-treatment levels for up to two

weeks requiring, in some cases, rescue therapy; (2) increased

bone marrow reticulum which thus far has been reversible in the

few patients studied; (3) possible stimulation of leukemic cell

growth (11 of 44 patients with myelodysplasia, receiving

romiplostim, developed disease progression, four progressing

to acute granulocytic leukemia); (4) hepatobiliary toxicity

(eltrombopag). Potentially serious adverse events which have

not been seen thus far include: thrombosis/thromboembolism,

antibody formation against the drug and stem cell depletion.

Therapy of chronic ITP: Emergency therapy: Emergency

therapy should be considered if the platelet count is <5000 per ml
or if there is significant mucosal or CNS bleeding. Hospitalization

may be indicated. Patients should receive intravenous gamma-

globulin (IVIG) 1.0 g/kg/d IV for two days and/or methylpredni-

solone 1.0 g/d IV for 3 days. Platelet transfusion may be indicated

to control bleeding.

First-line therapy: A percentage of ITP patients will attain a

spontaneous partial or complete remission if their platelet count

can be maintained until this occurs. The purpose of first-line therapy

is to maintain a safe platelet count (> 25–30,000 per ul) to either

provide time for spontaneous recovery or to give therapy which

will reverse the abnormal immune response. If no response occurs

after therapy for several weeks or if patients relapse after a

response, second line therapy should be given. The following

therapies should be considered: (1) prednisone – 1 mg/kg daily p.o.

until a response occurs followed by tapering over a period of

several weeks; (2) high-dose dexamethasone – 40 mg PO or IV/d ×

4 every 14 days × 4; (3) Anti-D – 50–75 ug/kg IV prn to maintain

the platelet count >30,000 per ul; (4) rituximab – 375 mg/M2 IV per

week × 4; or (5) thrombopoietin mimetics – romiplostim (1–10 ug/
kg s.c. weekly) or eltrombopag (25–75 mg po daily on an empty

stomach) aiming to maintain a platelet count of ≥ 50,000 per ul.

Second line therapy: If there is continued, symptomatic

thrombocytopenia after therapeutic trials of the above agents,

there are two possible considerations: (1) splenectomy or (2)

continue the thrombopoietin mimetic, if the patient continues to

respond. Splenectomy would seem to be the wiser choice at this

time since long-term results are not yet available for the

thrombopoietin mimetics.
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Splenectomy has been used for chronic ITP for over 50 years and

there are solid long-term data showing that about two thirds of

patients are cured of their disease. Immunizations for pneumo-

coccus, meningococcus and H. influenza should be given and, if

possible, the platelet count should be raised above 50,000 per ul

pre-op using corticosteroids, IVIG or anti-D. Platelets should be

available but not given unless excessive bleeding occurs.

Laparoscopic splenectomy is recommended since results are

equal to standard splenectomy and patients recover more rapidly

and require shorter hospitalizations.

Therapy of refractory ITP: For patients failing splenectomy,

several options are available. A retrial of prednisone ± dapsone

or danazol, rituximab or one of the TPO mimetics should be

considered. Patients, who do not respond, can be treated with

chemotherapeutic agents (azathioprine or oral cyclophospha-

mide) or immunosuppressants (cyclosporine or mycophenolate

mofetil). In patients, who remain thrombocytopenic and have

symptomatic bleeding, consideration may be given to more toxic

therapy such as high-dose cyclophosphamide, combination

chemotherapy or stem cell transplantation.
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