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Abstract
Peripheral T/NK-cell lymphomas (PTCL) are rare malignancies with a poor prognosis. Due to the lack of randomised
studies, standard therapy has not been established. First-line treatment with anthracycline-based polychemotherapy
followed by consolidation with high-dose therapy and autologous stem cell transplant in responding patients has
demonstrated good feasibility with low toxicity in prospective studies and is widely used in eligible patients. In
relapsed and refractory patients, who are not candidates for transplant approaches, therapeutic options are limited
and are usually palliative. Several new agents are currently under investigation to improve the outcome of PTCL in
the first line and salvage settings. Belinostat, a histone deacetylase (HDAC) inhibitor, has demonstrated broad
antineoplastic activity in preclinical studies, and promising results in advanced relapsed/refractory lymphomas.
Here, we report the case of a 73 year old patient with heavily pre-treated refractory PTCL in complete remission
with belinostat for 39 months.
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Background
Peripheral T-cell lymphomas (PTCL) are rare malignancies representing approximately 10%-15% of all nonHodgkin’s lymphomas (NHL) in Western countries
[1-3]. With the exception of ALK (anaplastic lymphoma
kinase) positive anaplastic large cell lymphoma, PTCL
exhibits an aggressive course and patients have a poor
outcome after conventional chemotherapy [4-7] with a
median overall survival (OS) of 9 to 42 months [8-10]. Although anthracycline-based regimens are widely used as
first-line therapy, their benefit has not been established
prospectively in PTCL. In the absence of randomised trials, high-dose therapy with autologous stem cell transplantation is widely used as consolidation. For relapsed or
refractory PTCL, autologous and allogeneic stem cell
transplantation is the standard of care for eligible patients.
However, chemotherapy-refractory patients are not good
candidates for this approach. Several prospective trials
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have shown chemo-sensitivity to be the most important
prognostic factor in the transplant setting and patients
without at least a partial remission at transplantation have
a poor outcome following either autologous or allogeneic
stem cell transplantation. New approaches that include
novel agents are urgently needed, and several different
agents are currently under investigation to improve the
outcome of patients with PTCL.
Belinostat is a potent inhibitor of histone deacetylase
(HDAC) enzymes, which alter acetylation levels of histone and non-histone proteins. HDAC enzymes regulate
multiple cellular processes and play a role in cancer cell
proliferation and survival. Belinostat has demonstrated
broad antineoplastic activity in preclinical studies and
has been investigated in several Phase I and II studies in
patients with solid and hematologic neoplasms. In 20
patients with refractory and relapsed PTCL, Pohlman
et al. reported an overall response rate of 25% with a
median duration of response of about 5 months [11].
Preliminary results of the large multicenter, openlabel belinostat trial in relapsed and refractory PTCL
were recently presented at the Annual Meeting of the
American Society of Oncology [12].
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We report the case of a 73 year old female patient
with refractory PTCL, who remains in complete remission following treatment with belinostat for 39 months.

Case presentation
In June 2009, a 69 year old female patient was diagnosed
with PTCL not otherwise specified (PTCL-NOS) after
complaining of hoarseness. Staging procedures revealed a single manifestation with involvement of the
epipharynx with no evidence of B symptoms (Ann
Arbor stage IE A). The international prognostic index
(IPI) and the prognostic index for T-cell lymphoma
(PIT) were low (age above 60 years as the only risk factor).
The patient was otherwise healthy with no relevant concomitant diseases. Following two cycles of chemotherapy
with CHOP-21 (cyclophosphamide 750 mg/m2 day 1, vincristine 1.4 mg/m2 day 1, doxorubicin 50 mg/m2 day 1,
and prednisolone 100 mg absolute day 1–5), she achieved
a partial remission, but showed progressive disease after
completing six cycles CHOP-21 with new enlarged cervical lymph nodes on both sides of the neck. The patient
was scheduled for myeloablative chemotherapy with autologous stem cell transplant using a DHAP protocol (cisplatin 100 mg/m2 day 1, cytarabine 2.000 mg/m2 bid
day 2, and dexamethasone 40 mg absolute days 1–4) for
tumor reduction and stem cell collection. Following two
courses of DHAP, the patient again had progressive disease showing further increase of the cervical lymph nodes
and new supraclavicular lymph nodes. A third line chemotherapy regimen with DexaBEAM (dexamethasone 8 mg
absolute TID day 1–10, carmustine 60 mg/m2 day 2, melphalan 20 mg/m2 day 3, etoposide 75 mg/m2 day 4–7, and
cytarabine 100 mg/m2 BID day 4–7) did not result in
lymphoma remission; due to chemo-refractory disease,
the myeloablative concept was abandoned (Figure 1).
The patient was enrolled in January 2010 in the multicenter, open-label BELIEF-trial (Phase II study PXD101CLN-19). Belinostat was started at a dose of 1000 mg/m2
for days 1–5 in a 21 day cycle. In April 2010 following two
cycles of belinostat, the patient achieved a complete response (CR, Figure 2). After 1 year of belinostat therapy
(~ 12 cycles), the interval between cycles was extended
from 21 days to 42 days due to the long lasting remission,
and to avoid potential toxicities. The patient has received
a total of 28 cycles with the last cycle completed in
December 2012, and maintains a CR at her last follow-up
in July 2013.
In general, belinostat therapy was tolerated and administered for 28 cycles. Hematologic side effects were
mild without any toxicity more than CTC grade 2. However, after cycle 2 the patient developed > 2 grade nonhematologic toxicity: CTC grade 3 relapsing bipulmonary
alveolitis which was successfully treated with steroids:
CTC grade 3 repeated episodes of Clostridium difficile

Figure 1 CT scan of the neck before starting belinostat therapy
(January 2010) showing multiple lymph nodes mainly at the
right site of the neck (arrow).

toxin-associated diarrhoea during the first 4 months
of treatment, that responded to metronidazole: CTC
grade 3 antibiotic resistant atypical pneumonia while
on steroid medication, that responded to treatment
with voriconacole, suggesting pulmonary fungal infection. All of the non-hematologic adverse events except for the alveolitis were not considered related to
belinostat treatment.

Figure 2 CT scan of the neck after 2 cycles of belinostat
(April 2010) showing a complete response.
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Conclusions
Here we report a patient with chemo-refractory PTCL,
status post 2 cycles of CHOP-21, 2 cycles of DHAP, and
1 cycle of DexaBEAM, who achieved a remarkably long
lasting CR (39 months) after treatment with the novel
HDAC inhibitor, belinostat. After attaining a CR following 2 cycles of belinostat and receiving a total of 28 cycles, the patient has remained disease-free for 8 months
after treatment discontinuation. To date, this is by far
the longest period a patient has been treated with
belinostat, and is the first report of durable response
with this agent in relapsed or refractory PTCL.
Consent
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Abbreviations
ALK: Anaplastic lymphoma kinase; BID: Twice a day [bis in die];
CHOP: Cyclophosphamide, vincristine, doxorubicin, and prednisolone;
CR: Complete response; DexaBEAM: Dexamethasone, carmustine, melphalan,
etoposide, and cytarabine; DHAP: Cisplatin, cytarabine, and dexamethasone;
HDAC: Histone deacetylase; IPI: International prognostic index; NHL:
Non-Hodgkin’s lymphomas; OS: Overall survival; PIT: Prognostic index for
peripheral T-cell lymphoma; PTCL: Peripheral T/NK-cell lymphomas;
PTCL-NOS: PTCL not otherwise specified; TID: Three times a day [ter in die].
Competing interests
Peter Reimer: The author declares that he has no competing interests.
Shanta Chawla: The author is an employee and Stock holder of Spectrum
Pharmaceuticals.
Authors’ contribution
PR treated the patient and wrote the manuscript. SC participated in the
design of the trial and helped to draft the manuscript. Both authors read
and approved the final manuscript.
Acknowledgements
The reported case represents one patient from the multicenter, open-label
BELIEF-trial (Phase II study; protocol number: PXD101-CLN-19). In this trial
patients with relapsed or refractory peripheral T-cell lymphoma were treated
with the HDAC inhibitor belinostat at a dose of 1000 mg/m2 given
intravenously for days 1–5 in a 21 day cycle until progression of disease or
unacceptable toxicity. The primary objective of this study was to determine
the objective response.
Author details
Klinik für Hämatologie, Internistische Onkologie und
Stammzelltransplantation, Evangelisches Krankenhaus Essen-Werden gGmbH,
Pattbergstr. 1-3, Essen 45239, Germany. 2Spectrum Pharmaceuticals, 157
Technology Drive, Irvine, CA 92618, USA.

Page 3 of 3

3.

Rüdiger T, Weisenburger DD, Anderson JR, Armitage JO, Diebold J,
MacLennan KA, Nathwani BN, Ullrich F, Müller-Hermelink HK: NonHodgkin's Lymphoma Classification Project: Peripheral T-cell lymphoma
(excluding anaplastic large-cell lymphoma): results from the NonHodgkin's Lymphoma Classification Project. Ann Oncol 2002, 13:140–149.
4. Coiffier B, Brousse N, Peuchmaur M, Berger F, Gisselbrecht C, Bryon PA,
Diebold J: Peripheral T-cell lymphomas have a worse prognosis than
B-cell lymphomas: a prospective study of 361 immunophenotyped
patients treated with the LNH-84 regimen. The GELA (Groupe d'Etude
des Lymphomes Agressives). Ann Oncol 1990, 1:45–50.
5. Armitage J, Vose JM, Weisenburger D: International peripheral T-cell and
natural killer/T-cell lymphoma study: pathology findings and clinical
outcomes. J Clin Oncol 2008, 26:4124–4130.
6. Gascoyne RD, Aoun P, Wu D, Chhanabhai M, Skinnider BF, Greiner TC,
Morris SW, Connors JM, Vose JM, Viswanatha DS, Coldman A, Weisenburger
DD: Prognostic significance of anaplastic lymphoma kinase (ALK) protein
expression in adults with anaplastic large cell lymphoma. Blood 1999,
93:3913–3921.
7. Falini B, Pileri S, Zinzani PL, Carbone A, Zagonel V, Wolf-Peeters C, Verhoef
G, Menestrina F, Todeschini G, Paulli M, Lazzarino M, Giardini R, Aiello A,
Foss HD, Araujo I, Fizzotti M, Pelicci PG, Flenghi L, Martelli MF, Santucci A:
ALK + lymphoma: clinico-pathological findings and outcome. Blood 1999,
93:2697–2706.
8. Huang HQ, Peng YL, Lin XB, Sun XF, Lin TY, Xia ZJ, Li YH, Cai QQ, He YJ,
Jiang WQ, Guan ZZ: Clinical outcomes of 106 patients with peripheral Tcell lymphoma treated by standard CHOP regimen. Ai Zheng 2004,
23(suppl 11):1443–1447.
9. Kim K, Kim WS, Jung CW, Kim K, Kim WS, Jung CW, Im YH, Kang WK, Lee
MH, Park CH, Ko YH, Ree HJ, Park K, et al: Clinical features of peripheral Tcell lymphomas in 78 patients diagnosed according to the Revised
European-American lymphoma (REAL) classification. Eur J Cancer 2002,
38:75–81.
10. López-Guillermo A, Cid J, Salar A, López-Guillermo A, Cid J, Salar A, López A,
Montalbán C, Castrillo JM, González M, Ribera JM, Brunet S, García-Conde J,
de Fernández Sevilla A, Bosch F, Montserrat E, et al: Peripheral T-cell
lymphomas: initial features, natural history, and prognostic factors in a
series of 174 patients diagnosed according to the R.E.A.L. Classification.
Ann Oncol 1998, 9:849–855.
11. Pohlman B, Advani R, Duvic M, Hymes KB, Intragumtornchai T, Lekhakula A,
Shpilberg O, Lerner A, Ben-Yehuda D, Beylot-Barry M, Hillen U, Fagerberg J,
Foss FM: Final results of a phase II trial of belinostat (PXD101) in patients
with recurrent or refractory peripheral or cutaneous T-cell lymphoma
[abtract]. Blood 2009, 114(22):s379.
12. O'Connor OA, Masszi T, Savage KJ, Pinter-Brown LC, Foss FM, Popplewell L,
Cashen AF, Doorduijn J, Chawla S, Knoblauch P, Zinzani PL, Brown P, Hess
G, Van Hoof A, Horwitz SM, Shustov AR: Belinostat, a novel pan-histone
deacetylase inhibitor (HDACi), in relapsed or refractory peripheral T-cell
lymphoma (R/R PTCL): Results from the BELIEF trial [abtract]. J Clin Oncol
2013, 31:s850.
doi:10.1186/1756-8722-6-69
Cite this article as: Reimer and Chawla: Long-term complete remission
with belinostat in a patient with chemotherapy refractory peripheral tcell lymphoma. Journal of Hematology & Oncology 2013 6:69.

1

Received: 9 August 2013 Accepted: 9 September 2013
Published: 10 September 2013
References
1. Ascani S, Zinzani PL, Gherlinzoni F, Sabattini E, Briskomatis A, de Vivo A,
Piccioli M, Fraternali Orcioni G, Pieri F, Goldoni A, Piccaluga PP, Zallocco D,
Burnelli R, Leoncini L, Falini B, Tura S, Pileri SA: Peripheral T-cell
lymphomas: clinico-pathologic study of 168 cases diagnosed according
to the R.E.A.L. classification. Ann Oncol 1997, 8:583–592.
2. Anonymous: A clinical evaluation of the International Lymphoma Study
Group classification of non-Hodgkin’s lymphoma: the Non-Hodgkin’s
Lymphoma Classification Project. Blood 1997, 89:3909–3918.

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

