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Follicular lymphoma is an indolent lymphoma that has occurred more frequently over the
last decades. In this article we present an overview of the diagnosis and initial work-up,
prognostic scoring system and choice of therapy. For limited stage disease radiotherapy is
the treatment of choice, and may have a curative potential. For advanced stages treatment
should be initiated upon certain criteria, and is essentially based on immunochemotherapy,
rituximab plus chemotherapy. The choice of chemotherapy depends on age, frailty, and
specific toxicities of chemotherapy. Maintenance therapy with rituximab after induction has
become standard practice. Since virtually all patients relapse eventually, an overview of the
treatment in the relapsed setting is given. The treatment is then again based on immunoche-
motherapy but there is also a place for radio-immunotherapy, or immunotherapy alone. For
young patients, high dose chemotherapy with autologous stem cell rescue should be con-
sidered. A brief overview on novel agents, and agents that are in the pipeline, is given. We
conclude with some recommendations for follow-up.

(Belg J Hematol 2012,3:41-50)

Introduction phomas, and the incidence is increasing.

Follicular lymphoma (FL) is a B-cell non-Hodgkin’s ~ The introduction of rituximab in the treatment regi-
lymphoma (NHL), usually with an indolent clinical men has changed the picture of the disease, and
course. It is the most frequent of the low-grade lym-  resulted in an increase of progression-free survival
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(PFS) and overall survival (OS), and durable respons-
es have been observed. Nevertheless, it remains a
relapsing disease, and for most patients it is not cur-
able — except maybe for selected patients who can
undergo an allogeneic stem cell transplantation.

In this article we present an overview of the diag-
nostic work-up and treatment for follicular lympho-
ma. It is based on the 2011 ESMO guidelines and
amended for the particular Belgian context of label
prescription and reimbursement. Scientific evidence
for the use of treatment strategies in label and off-
label context are rated by level of evidence as stated
in Table 2.

Incidence

FU's comprise 29% of NHL." The annual incidence
is increasing and current European estimates are at
2.18/100000 inhabitants. This brings the crude in-
cidence in Belgium to 250-400 new cases per year.”

Diagnosis

FL can be diagnosed on bone marrow and excision-
al node biopsy. Whenever possible, surgical node
biopsies should be obtained, since fine needle as-
pirations and core biopsies can underestimate the
grade by lack of representativeness.Flow cytometric
analysis of lymph node cell suspensions and bone
marrow aspirate has confirmatory but no diagnostic
role.’

Pathological classification should be reported as by
the WHO 2009 definition. FLs are graded accord-
ing to the number of centroblasts per high power
field. Grade 1 corresponds to less than 5 centro-
blasts per high power field; grade 2: 6-15 blasts
per high power field; grade 3a: more than 15 blasts
per high power field, with the blasts intermingled
with centrocytes. FL grade 3b also has more than
15 blasts per high power field, but they are in sheets
and centrocytes are absent: they are classified with
the aggressive lymphomas and treated accordingly.
Clinical significance of separation between grade
1 and 2 has been questioned: FL with few centro-
blasts (less than 15 per high power field) can be
graded as low-grade FL and further separation is not
required nor recommended.*

Transformed lymphoma represents a separate cat-
egory but there is lack of a uniform definition. It is
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considered a histological transformation from grade
1-2-3a FL to a more aggressive histology such as dif-
fuse large B-cell lymphoma or Burkitt/Burkitt-like
lymphoma. Sometimes less overt patterns of histo-
logical transformation are seen, such as transforma-
tion from an FL to a marginal zone lymphoma, or to
Hodgkin’s disease or dendritic cell neoplasms. Some
authors also consider transformation from grade 1-2
FL to grade 3 FL as a transformed lymphoma.
When it is impossible to perform a new biopsy to
obtain a histological diagnosis, a clinical picture
suggestive of transformation can be considered a
transformed lymphoma. Clinical criteria are sudden
rise in LDH, rapid nodal growth or rapid growing
bulky disease, and the new appearance of previously
absent B symptoms. Few studies have directed this
patient population as such.’

Cytogenetics do not really contribute to the dis-
ease management of FL. The most common trans-
location is t(14;18) which can be diagnosed and
followed up by flourescence in-situ hybridisation
(FISH) or polymerase chain reaction (PCR). The oc-
currence of this translocation is related to tumour
grade and site of involvement. It is especially detect-
able in low-grade lymphoma, and generally absent if
FL is arising in extranodal sites such as skin or testis.
Thus the t(14;18) translocation can be considered
the cytogenetic hallmark in low-grade (grade 1-2)
nodal FLs in particular.®

Staging and risk factors

Treatment initiation depends on symptoms, disease
bulk, staging and progression. Initial staging includes
physical examination, CT scan of neck, thorax, ab-
domen and pelvis, blood sampling, bone marrow
aspirate and biopsy.There is no consensus on the in-
terpretation of PET activity of FL. It may be useful to
confirm localised stage I/Il disease.’ There is level 3
evidence for the negative predictive value of PET scan
in FL following induction immunochemotherapy,
prior to eventual maintenance.’

Blood examination should include complete blood
count with white blood cell differentiation, blood
chemistry with lactate dehydrogenase, uric acid, beta
2 microglobulin, and virology screening for human
immunodeficiency virus (HIV), hepatitis B and C.°
Staging is defined according to the Ann Arbor sys-
tem, with mention of bulky disease, when appro-
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priate. Bulky disease is defined as 1 lymph node of
more than 7 cm long, or 3 lymph nodes of more
than 3 cm long each, according to Groupe d’Etude
des Lymphomes Folliculaires (GELF).?

Two prognostic scoring systems are withheld: Fol-
licular Lymphoma International Prognostic Index
(FLIPL; based on age, stage, haemoglobin level,
number of involved nodal site areas, and LDH), and
more recently FLIPI2 (incorporating beta 2 micro-
globulin, diameter of largest lymph node, bone mar-
row involvement and haemoglobin level).>!* Their
merit is to allow comparison of patient populations
treated in different ways, but they have little value in
the decision to initiate treatment.

Molecular staging is currently not part of the man-
agement of FL. Data on surrogate pathology markers
of the tumour micro-environment, such as CD68
positive macrophages and FOX P3 positive T-cells,
are not conclusive and can therefore not be advised
in routine diagnosis and work-up."!

Treatment

Early stage - curative?

FL tends to be disseminated from the time of diag-
nosis with only 25% stage I or II. In patients with
non-bulky stage I/l disease, involved field radia-
tion therapy (30-36 Gy) has a curative potential in
37-44% of patients, as shown in the follow-up at
a single institution.'” More recent data on more
than 6,500 patients confirm a clear advantage to
use upfront radiotherapy, within the first year from
diagnosis, over alternative approaches, including
watch-and-wait strategy, in terms of disease-specific
survival and OS."

Rituximab monotherapy as four weekly infusions in
low-grade FL also has a high response rate, with low
toxicity. '

The role of adding rituximab to involved field radia-
tion therapy for early stage FL is not documented in
large prospective trials. The German MIR trial is ad-
dressing this question in a multi-centre prospective
phase II trial.">

The addition of rituximab to radiation therapy has
also come under re-appreciation by studies in fur-
ther advanced stage II-IV FL with no indication for
active treatment (see further).

Whereas previous studies have shown that the
watch-and-wait policy in this population has no dis-
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advantage over treatment with chlorambucil, both
with respect to PFS and OS, recent British data show
a clear difference in time to initiation of new treat-
ment in patients treated with rituximab or rituximab
and maintenance.'® Three-year PFS was 33% in the
watchful waiting group versus 60 and 81% in the
rituximab group and rituximab and maintenance
group respectively. The percentage of patients not
requiring new treatment at three years was 48% in
the watchful waiting group, compared to 80% and
91% in the rituximab group and rituximab and
maintenance group respectively. This study might
change the standard of care for asymptomatic FL
patients, if quality of life and long-term toxicity is no
worse in the treatment arms. '’

The BHS Lymphoproliferative group recom-
mends involved field radiation therapy with
curative intent (30-36 Gy) for localised fol-
licular lymphoma (FL).

It withholds rituximab treatment in dis-
seminated FL not fulfilling GELF criteria for
need of therapy as a possible treatment with
level 1 evidence for progression-free survival
(PFS) and time to next treatment but with
unknown benefit on long-term outcome and
overall survival (OS).

Initiation of treatment beyond curative intent

In patients with stage III-IV and stage II non-contig-
uous disease, current treatments are not considered
curative. Nevertheless patients may remain very
stable over a long period of time and spontaneous
regressions have been described to occur.'®

There is no uniform consensus on the criteria to ini-
tiate therapy.

The BHS Lymphoproliferative group recom-
mends to use either the Groupe d’Etude
des Lymphomes Folliculaires (GELF) or the
German Low grade lymphoma Study Group
(GLSQ) criteria, since they have been used in
validated randomised clinical trials and are
the basis for claims made at evidence 1 level.

Unless these criteria are met, watch-and-wait pol-
icy is to be preferred to chemotherapy. Rituximab
monotherapy can be considered beneficial to PFS
but its impact on long-term outcome is not known."’
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Table 1. GELF and GLSG criteria
GELF criteria *°

Nodal/extranodal mass with a diameter >7 cm

Involvement of > 3 nodal sites
Systemic symptoms

Substantial splenomegaly (> 13 cm)

Pleural or pericardial effusion
Ascites

Orbital or epidural involvement
Ureteral compression

Circulating malignant lymphocytes

If the GELF or GLSG criteria are met, patients
should be treated with a combination of rituximab
and chemotherapy. Four independent trials support
the addition of rituximab to different chemothera-
py schedules in first-line therapy: R-CHOE, R-CVE,
R-FC and R-MCP***

The value of adding rituximab to chemotherapy is
also demonstrated in a randomised trial in the re-
lapsed setting, namely for R-FCM.**

Retrospective comparison in newly diagnosed FL
shows an advantage for adding anthracyclines in the
initial treatment, in terms of complete remission,
OS and failure-free survival (FFS).»

A randomised controlled trial comparing R-CVE
R-CHOP and R-FM for advanced stage FL is con-
ducted by the Italian lymphoma group. Preliminary
results show an advantage for RCHOP and R-FM
over R-CVP with less toxicities in the R-CHOP group
than the R-FM group, thus supporting evidence for
R-CHOP as the standard treatment for advanced FL
needing treatment.*®

A phase 1II comparison between R-CHOP and R-
bendamustine in grade 1-2 but not grade 3a FL
demonstrates a longer PES in patients treated with
R-bendamustine (90 mg/m? x2 q4wks times 6). The
follow-up period of R-bendamustine in terms of late
side-effects is short compared to the knowledge on
R-CHOP but it has clear advantages in avoiding
cardiac and neurological toxicity.?*® Recent results
with R-bendamustine suggest at least equivalence to
R-CHOP with less toxicity.

R-fludarabine containing regimens are associated
with higher CR rates but higher toxicity including
second malignancy. They are therefore discouraged
in first-line treatment of follicular NHL.
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GLSG criteria

Bulky disease (mediastinal lymphomas > 7,5 cm or other
lymphomas >5 cm in maximal diameter)

Rapidly progressive disease
Presence of B-symptoms (night sweats, fever or weight loss)

Impairment of normal hematopoiesis, with Hbo <10g/dL,
granulocyte count <1500/uL, trombocyte count <100000/ul

The length of induction treatment is eight cycles for
R-CVP six cycles for R-bendamustine, six cycles for
R-CHOP + two cycles of rituximab or eight cycles
of R-CHOR, with an interval of 21 days, and six cy-
cles for R-FCM.

In elderly patients there are no separate clinical tri-
als with higher than level 2 evidence. Patients can
be treated with rituximab monotherapy, combina-
tion of rituximab and chlorambucil or rituximab and
bendamustine.

The position of new or alternative anti-CD20 anti-
bodies is still under investigation.

The BHS lymphoproliferative group advises
R-chemo in patients with newly diagnosed
FL fulfilling the GELF or GLSG criteria. R-
CHOP (6+4+2) or R-CVP (8) should be used
in patients up to grade 3a with an advan-
tage for R-CHOP in terms of PFS but not OS.
R-CHOP should be preferred in suspected
or documented transformed lymphoma.

The therapeutic strategy in case of positive hepa-
titis serology is part of separate guidelines appli-
cable to all patients with immune suppressive and
chemotherapeutic treatment (refer to NCCN).

Maintenance and consolidation
Maintenance

Meta-analysis of interferon alpha maintenance
shows an improvement of PES but not OS but tox-
icity of this therapy and effect on the quality of life
of patients is a concern.*

Maintenance with rituximab for a period of two
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Table 2.0

Evidence levels in clinical trials

Level I. Evidence obtained from at least one properly designed randomised controlled trial.

Level IIl-1; Evidence obtained from well-designed controlled trials without randomisation.

Level IIl-2; Evidence obtained from well-designed cohort or case-control analytic studies, preferably from more than one

centre or research group.

Level II-3: Evidence obtained from multiple time series with or without the intervention. Dramatic results in uncontrolled trials

might also be regarded as this type of evidence.

Level llIl: Opinions of respected authorities, based on clinical experience, descriptive studies, or reports of expert committee.

years improves PFS (75% versus 58% after three
years) but as yet no benefit in OS is demonstrated.®
Different schedules for rituximab maintenance have
been studied, either as an infusion every two months
for two years or as four weekly infusions every six
months for two years, with comparable results.®*°

There is level I evidence in PFS but not for
OS in favour of rituximab maintenance fol-
lowing R-CHOP, R-CVP or R-FCM. In case of
infectious complications, Ig levels should be
monitored and eventually substituted.

Consolidation

In radio-immunotherapy, radio-isotopes are linked to
amonoclonal antibody, and after intravenous infusion
this complex binds to all cells expressing the respec-
tive antigen. Transient toxicity to the bone marrow,
mostly granulocytopaenia and thrombocytopaenia, is
the most common side-effect, and therefore in most
studies only patients with less than 25% lymphoma
cells in the bone marrow can be included. The most
commonly used radio-isotopes are “°Y-ibritumomab
tiuxetan (Zevalin®) and P'I-tositumomab (Bexxar®),
both based on anti-CD20 antibodies.’!
Radio-immunotherapy as consolidation after first-
line remission-induction prolongs PFS. The FIT trial,
comparing one infusion of Zevalin® to observation,
in patents in complete or partial remission after
chemotherapy-induction, shows a median PES of 49
months versus 15 months (at a median follow-up of
66.2 months) For the small subgroup of patients who
were induced with a combination of rituximab and
chemotherapy, there is still an advantage in PFS for the
Zevalin® group (>67 months versus 59 months)***
American studies using Bexxar® consolidation after
induction with either CVE CHOP or fludarabine,
show similar results with progression-free survival
of 67% at five years. The efficacy of Bexxar® after
remission induction with rituximab-containing regi-
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mens needs to be further established.’**® Bexxar®
has not been developed in Europe for reasons of ra-
dioprotection —it is a gamma-emittor- and it is there-
fore not available in Belgium.

The rate of secondary MDS/AML after radio-im-
munotherapy seems not to be higher than that ob-
served in patients treated for FL in general.’’

The use of radio-immunotherapy in consoli-
dation in first-line has not been compared to
maintenance anti-CD20 and data do not yet
support superiority. This strategy is off-label
and not reimbursed in Belgium.

Consolidation by autologous stem cell transplanta-
tion, either following myelo-ablative radiochemo-
therapy or chemotherapy alone, prolongs PFS.#%
There is however no benefit for OS, mainly because
it is associated with an unacceptable burden of
secondary malignancies (especially myelodysplas-
tic syndrome(MDS)/acute myelocytic leukaemia
(AML), with a reported incidence between 4.3 and
12.3%, but also other solid and haematological ma-
lignancies)*** Most clinical trials were conducted in
the pre-rituximab-era.*

Autologous stem cell transplantation in first
remission is not recommended outside of
clinical trials.

Relapsed FL

Relapse eventually occurs in all FL stage III and V.
The histology at relapse can be unchanged or trans-
formed. The risk of transformation to a more aggres-
sive histology is at a steady 3% per year. It has a poor
prognosis, with a median post-transformation sur-
vival of 1.7 years.*'Repeated biopsies are therefore
recommended especially in advanced relapse.
PET/CT scan may help to determine the optimal site
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of biopsy since the majority of transformed lympho-
mas have a higher SUV uptake, similar to that of
diffuse large B-cell lymphoma.* Increasingly higher
SUV has a higher specificity for the detection of ag-
gressive disease. An SUV >10 has a high likelihood
for aggressive disease, and an SUV>13 is virtually
indicative of aggressive disease.*

Rituximab monotherapy in non-transformed FL was
first introduced in relapsed patients in a pivotal trial in
1998.# In the most recent trial an overall response rate
(ORR) of 69% was seen, with a median PFS of 15.6
months, after eight weekly infusions of rituximab.*
Salvage treatment is however often combined che-
mo-immunotherapy and as such it is essentially
similar to first-line treatment (R-CVP R-CHOP, R-
bendamustine). It can therefore be based on an in-
dividual approach, taking into account previous re-
sponses and previous individual toxicities in the pa-
tient, comorbidities and anticipated tolerance, and
perspective of future treatment needs in function
of age. Preference may go to a non-crossresistant
scheme, e.g. R-Bendamustine after R-CHOP or R-
CVP or vice versa.’ In a comparison between BR ver-
sus FR shows PFS 30 versus 11 months in follicular
and indolent NHL.* In patients who have enjoyed
long first-line remissions (e.g. more than two years),
the initial treatment schedule can be repeated, tak-
ing into account maximum doses of anthracycline if
given before.

Rituximab should be added in the rare patient who
did not get anti-CD20 in the induction and in pa-
tients where previous rituximab containing treat-
ments resulted in a response of at least six months.’
Rituximab maintenance following R-CHOP chemo-
therapy in relapse prolongs PFS (median, 3.7 years
versus 1.3 years) and OS (74% versus 64% after five
years), even after antibody containing induction in
patients who have not received the antibody as a
first line treatment.”

In patients with rapid relapse in need of treatment,
the rituximab-chemotherapy approach can be fol-
lowed by autologous stem cell transplantation,
especially in younger patients, if the preceding re-
mission is short lived and/or if there are arguments
for transformation. Re-treatment with rituximab sig-
nificantly reduces relapse rate. Autologous stem cell
transplantation results in a higher three year overall
survival (92% versus 63%).’!
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The value of adding radio-immunotherapy in the
transplant conditioning is unclear.®® Yttrium-ibri-
tumomab tiuxetan has been added to high dose
chemotherapy followed by autologous transplant
in phase II studies of relapsed B-cell lymphomas
(including small numbers of FL patients). Toxicity
with this regimen is acceptable, so is the transplant-
related mortality rate (0-3%).”

When compared to autologous stem cell transplan-
tation, allogeneic stem cell transplantation has a low-
er relapse-rate, but shows no advantage in OS, be-
cause of a higher transplant-related mortality (24%
at one year versus 4-8% at one year for autologous
SCT)*> Therefore, allogeneic stem cell transplanta-
tion is only to be considered in selected younger
patients in the setting of clinical trials. Transplant-
related morbidity and mortality may be diminished
by reduced-intensity conditioning regimen, but it is
unclear if the graft-versus-lymphoma effect is suf-
ficient to control transformed lymphomas with an
aggressive clinical course.

At three years, PFS ranges between 20 and 60%, and
relapse rates to 40%."

Radio-immunotherapy as the only treatment repre-
sents an alternative to rituximab in the relapsed set-
ting, with higher response rates (80% versus 56%)
and higher complete remission rates (30 versus
16%) but somewhat disappointing durations of re-
sponse. Both modalities have a comparable time to
progression of 11.2 months versus 10.2 months.”*
Patients achieving a complete remission after ra-
dio-immunotherapy demonstrate clearly a longer
PFS, with remissions lasting for a median of 26.3
months. Radio-immunotherapy is useful in second
or third relapse in patients who are not transplant

candidates.>%

The BHS recommends R-chemotherapy fol-
lowed by maintenance for relapse FL (supe-
rior for PFS, OS when including patients not
previously treated with rituximab).

There is no superiority for any given chemo-
therapy regimen and rituximab monotherapy
can be proposed in unfit patients or patients
with a low tumour burden at relapse.
Autologous transplantation is an appropriate
consolidation in the fit patient in second or
further remission.
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Key messages for clinical practice

1. FL is an indolent lymphoma, for which the treatment may be deferred. Initiation of
treatment should be according to GELF/GLSG criteria.

2. Radiotherapy is the therapy of choice in limited stage disease, with a possible cura-
tive intent.

3. First-line treatment is essentially rituximab plus chemotherapy. For young and fit
patients, R-CHOP is the golden standard, followed by rituximab maintenance for
two years. For older patients, R-CVP can be used. Other chemotherapeutic agents
like fludarabine and bendamustine are as efficient, but are not reimbursed in Bel-
gium in this indication.

4. Relapse of FL is treated by rituximab monotherapy or rituximab plus chemotherapy,
depending on tumour burden. Rituximab maintenance is recommended. Young and
fit patients should go to autologous stem cell transplantation in this setting.

5. Rituximab refractory patients should go on clinical trials, or alternatively be treated
with bendamustine monotherapy or radio-immunotherapy.

Response evaluation and follow-up m? D1,2 g28d), and with radio-immunotherapy,

56,58,59

Evaluation by CT scanning should be performed
mid-term and after completion of immunochemo-
therapy. PET/CT scan remains investigational.
Minimal residual disease analysis, in particular with
PCR for the t(14;18) translocation, has been report-
ed with variable prognostic impact but is as yet no
guidance to treatment.

Rituximab refractory patients

An increasing number of patients continue to relapse
during their longer periods of OS. The number of
patients relapsing within six months of a rituximab
containing regimen increases. They are candidates
for testing new drugs in FL. The new drugs include
other monoclonal antibodies, namely novel anti-
CD20 antibodies, such as ofatumumab and GA101;
novel antibody-conjugates  (anti-CD22,19,79b)
proteasome inhibitors like bortezomib; immuno-
modulatory drugs like lenalidomide that target the
micro-environment; proapoptotic small molecules
(eg Bcl-2 inhibitors); and inhibitors of the signaling
pathway, like mTOR inhibitors, PI3K and Btk-inhib-
itors.”” If they cannot be included in a clinical trial or
if they are no transplant candidates, patients can be
treated with bendamustine monotherapy (120 mg/

Belgian Journal of Hematology

both of which are reimbursed in Belgium.
If they are transplant candidates, they should be
treated with high dose chemotherapy followed by
autologous transplant, and eventually allogeneic
transplant in selected younger patients.

The BHS Lymphoproliferative group recom-
mends that patients who have become ritux-
imab refractory (relapse within less than six
months from last dose) should be encour-
aged to participate in clinical trials. Fit pa-
tients in remission are candidates for autolo-
gous transplant, and for allotransplant in the
context of clinical trials. For other patients,
two reimbursed treatment possibilities are
available: bendamustine and radio-immuno-

therapy.

Recommendation for follow-up
Follow-up recommendations are based on consen-
sus rather than evidence.

Clinical evaluation is recommended every three
months for two years, than every four to six months
for the initial three years and subsequently once a
year. This should comprise physical examination,
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complete blood count and routine chemistry. Eval-
uation of thyroid function should be added in pa-
tients with irradiation of the neck.

Minimal adequate radiological or ultrasound exami-
nation can be done at least every six months for two
years and annually after. Regular CT scans are not
mandatory outside clinical trials.’

The role of PET/CT scan in follow-up is as yet not
supported by prospective data. PET/CT may be use-
ful for prognosis at the end of primary induction
treatment, and in the guidance of re-biopsy in pa-
tients with relapse.”*

MRD screening by molecular follow-up has prog-
nostic significance but since current treatment is
non-curative and therapies are often delayed un-
til patients are symptomatic or have rapid tumour
growth, the high sensitivity of MRD is of no guid-
ance in therapeutic decisions.’

Conclusion

FL is an indolent lymphoma that remains incurable for
most of the patients. Based on the 2011 ESMO guide-
lines we have presented guidelines for diagnosis and
treatment, with adjustments to the Belgian situation.

References

1. A clinical evaluation of the International Lymphoma Study Group classifi-
cation of non-Hodgkin's lymphoma. The Non-Hodgkin's Lymphoma Clas-
sification Project. Blood 1997;89:3909-18.

2. Sant M, Allemani C, Tereanu C, et al. Incidence of hematologic malig-
nancies in Europe by morphologic subtype: results of the HAEMACARE
project. Blood 2010;116:3724-34.

3. Dreyling M, Ghielmini M, Marcus R, et al. Newly diagnosed and relasped
follicular lymphoma: ESMO Clinical Practice Guidelines for diagnosis, treat-
ment and follow-up. Ann Oncol 2011;22 Suppl 6:vi 59-63.

4. Jaffe ES. The 2008 WHO classification of lymphomas: implications for
clinical practice and translational research. Hematology Am Soc Hematol
Educ Program 2009;5623-31.

5. Bernstein SH, Burack WR. The incidence, natural history, biology, and
treatment of transformed lymphomas. Hematology Am Soc Hematol Educ
Program 2009; 532-541.

6. Ott G, Rosenwald A. Molecular pathogenesis of follicular lymphoma.
Haematologica 2008;93:1773-6.

7. Trotman J, Fournier M, Lamy T, et al. Positron emission tomography-
computed tomography (PET-CT) after induction therapy is higly predictive
of patient outcome in follicular lymphoma: analysis of PET-CT in a subset of

PRIMA trial participants. J Clin Oncol 2011;29:3194-200.

Belgian Journal of Hematology

elines

8. Salles G, Seymour JF, Offner F, et al. Rituximab maintenance for 2 years
in patients with high tumour burden follicular lymphoma responding to ritux-
imab plus chemotherapy (PRIMA): a phase 3, randomized controlled trial.
Lancet 2011,377:42-51.

9. Solal-Celigny P, Roy P, Colombat P, et al. Follicular lymphoma interna-
tional prognostic index. Blood 2004;104:1258-65.

10. Federico M, Bellei M, Marcheselli L, et al. Follicular lymphoma inter-
national prognostic index 2: a new prognostic index for follicular lympho-
ma developed by the international follicular lymphoma prognostic factor
project. J Clin Oncol 2009;27.4555-62.

11. de Jong D, Koster A, Hagenbeek A, et al. Impact of the microenviron-
ment on prognosis in follicular lymphoma is dependent on specific treat-
ment protocols. Haematologica 2009;94:70-7.

12. Mac Manus MP, Hoppe RT. Is radiotherapy curative for stage | and |l
low-grade follicular lymphoma? Results of a long-term follow-up study of
patients treated at Stanford University. J Clin Oncol 1996;14:1282-90.

13. Pugh TJ, Ballonoff A, Newman F, et al. Improved survival in patients
with early stage low-grade follicular lymphoma treated with radiation: a
Survellance, Epidemiology, and End Results database analysis. Cancer
2010;116:3843-51.

14. Colombat P, Salles G, Brousse N, et al. Rituximab (anti-CD20 mono-
clonal antibody) as single first-line therapy for patients with follicular lym-
phoma with a low tumor burden: clinical and molecular evaluation. Blood
2001;97:101-6.

15. Witzens-Harig M, Hensel M, Unterhalt M, et al. Treatment of limited
stage follicular lymphoma with Rituximab immunotherapy and involved
field radiotherapy in a prospective multicenter Phase Il trial-MIR trial. BMC
Cancer 2011;11:87.

16. Ardeshna KM, Smith P, Norton A, et al. Long-term effect of a watch
and wait policy versus immediate treatment for asymptomatic advanced-
stage non-Hodgkin lymphoma: a randomised controlled trial. Lancet
2008;362:516-22.

17. Ardeshna KM, Qian W, Smith P, et al. An Intergroup randomised trial of
rituximab versus a watch and wait strategy in patients with stage II, ll, IV,
asymptomatic, non-bulky follicular ymphoma (grades 1, 2 and 3a). A prelimi-
nary analysis. Blood (ASH Annual Meeting Abstracts) 2010;116:Abstract 6.
18. Horning SJ. Natural history of and therapy for the indolent non-Hodg-
kin's lymphomas. Semin Oncol 1993;20:75-88.

19. Solal-Celigny P, Lepage E, Brousse N, et al. Recombinant interferon
alfa-2b combined with a regimen containing doxorubicin in patients with
advanced follicular lymphoma. Groupe d'Etude des Lymphomes de
IAdulte. N Engl J Med 1993;329:1608-14.

20. Hiddeman W, Kneba M, Dreyling M, et al. Frontline therapy with
rituximab added to the combination of cyclophosphamide, doxorubicin,
vincristine, and prednisone (CHOP) significantly improves the outcome for
patients with advanced-stage follicular lymphoma compared with therapy
with CHOP alone: results of a prospective randomized study of the German
Low-Grade Lymphoma Study Group. Blood 2005;106:3725-32.

21, Marcus R, Imrie K, Solal-Celigny P, et al. Phase Il study of R-CVP

Volume 3, Issue 2, June 2012

P



compared with cyclophosphamide, vincristine, and prednisone alone in
patients with previously untreated advanced follicular lymphoma. J Clin On-
col 2008;26:4579-86.

22. Czuczman MS, Koryzna A, Mohr A, et al. Rituximab in combination with
fludarabine chemotherapy in low-grade or follicular lymphoma. J Clin Oncol
2005;23:694-704.

23. Herold M, Haas A, Srock S, et al. Rituximab added to first-line mitoxan-
trone, chlorambucil, and prednisolone chemotherapy followed by interferon
maintenance prolongs survival in patients with advanced follicular lympho-
ma: an East German Study Group Hematology and Oncology Study. J Clin
Oncol 2007;25:1986-92.

24. Forstpointer R, Dreyling M, Repp R, et al. The addition of rituximab
to a combination of fludarabine, cyclophosphamide, mitoxantrone (FCM)
significantly increases the response rate and prolongs survival as com-
pared with FCM alone in patients with relapsed and refractory follicular and
mantle cell lymphomas: results of a prospective randomized study of the
German Low-Grade Lymphoma Study Group. Blood 2004;104:3064-71.
25. Rigacci L, Federico M, Martelli M, et al. The role of anthracyclines
in combination chemotherapy for the treatment of follicular lymphoma:
retrospective study of the Intergruppo ltaliano Linfomi on 761 cases. Leuk
Lymphoma 2003;44:1911-7.

26. Federico M, Luminari S, Dondi A, et al. R-CVP vs R-CHOP vs R-FM for
the initial treatment of patients with advanced stage follicular lymphoma.
Preliminary results of FOLLOS IIL trial. Oral presentation at Lugano (n° 135).
Ann Oncol 2011;22:iv 128,

27. Rummel MJ, Al-Batran SE, Kim SZ, et al. Bendamustine plus rituximab
is effective and has a favorable toxicity profile in the treatment of mantle cell
and low-grade non-Hodgkin's lymphoma. J Clin Oncol 2005;23:3383-9.
28. Rummel MJ, Niederle N, Maschmeyer G, et al. Bendamustine plus ritux-
imab is superior in respect of progression free survival and CR rate when
compared to CHOP plus rituximab as first-line treatment of patients with
advanced, follicular, indolent, and mantle cell lymphomas: final results of a
randomized phase Il study of the StiL (Study Group Indolent Lymphomas,
Germany). Blood (ASH Annual Meeting Abstracts) 2009;114:Abstract 405.
29. Baldo P, Rupolo M, Compagnoni A, et al. Interferon-alpha for
maintenance of follicular lymphoma. Cochrane Database Syst Rev
2010,CD004629.

30. Hochster H, Weller E, Gascoyne RD, et al. Maintenance rituximab after
cyclophosphamide, vincristine, and prednisone prolongs progression-free
survival in advanced indolent lymphoma: results of the randomized phase
IINECOG1496 Study. J Clin Oncol 2009;27:1607-14.

31. Hagenbeek A. Radioimmunotherapy in malignant lymphoma: an unde-
rused tool? Ann Oncol 2011;22:iv 51-3.

32. Morschhauser F, Radford J, Van Hoof A et al. Phase il trial of consolida-
tion therapy with yttrium-90-ibritumomab tiuxetan compared wit hno ad-
ditional therapy after first remission in advanced follicular lymphoma. J Clin
Oncol 2008;26:5156-64.

33. Hagenbeek A, Radford J, Van Hoof A, et al. 90Y-lbritumomab

tiuxetan (Zevalin) consolidation of first remission in advanced-stage follicu-

Belgian Journal of Hematology

lar non-Hodgkin's lymphoma: updated results after a median follow-up of
66.2 months from the international, randomized phase Il First-line Indolent
Trial (FIT) in 414 patients. Blood (ASH Annual Meeting Abstracts) 2010;116:
Abstract 594.

34. Leonard JP, Coleman M, Kostakoglu, et al. Abbreviated chemotherapy
with fludarabine followed by tositumomab and iodine | 131 tositumomab for
untreated follicular lymphoma. J Clin Oncol 2005;23:5696-704.

35, Press OW, Unger JM, Braziel RM, et al. Phase I trial of CHOP
chemotherapy followed by tositumomab/iodine 1-137 tositumomab for pre-
viously untreated follicular non-Hodgkin's lymphoma: five-year follow-up of
Southwest Oncology Group Protocol S9911. J Clin Oncol 2006;24:4143-9.,
36. Link BK, Martin P, Kaminski MS, et al. Cyclphophamide, vincristine,
and prednisone followed by tositumomab and iodine-131-tositumomab in
patients with untreated low-grade follicular lymphoma: eight-year follow-up
of a multicenter phase Il study. J Clin Oncol 2010;28:3035-41.

37. Bennett M, Kaminski MS, Leonard JP, et al. Assessment of treatment-
related myelodysplastic syndromes and acute myeloid leukemia in patients
with non-Hodgkin lymphoma treated with tositumomab and iodine 1131
tositumomab. Blood 2006;1056:4576-82.

38. Lenz G, Dreyling M, Schiegnitz E, et al. Myeloablative radiochemo-
therapy followed by autologous stem cell transplantation in first remission
prolongs progression-free survival in follicular lymphoma: results of a pro-
spective, randomized trial of the German Low-Grade Lymphoma Study
Group. Blood 2004;104:2667-74.

39. Gyan E, Foussard C, Bertrand P, et al. High-dose therapy followed
by autologous purged stem cell transplantation and doxorubicin-based
chemotherapy in patients with advanced follicular lymphoma: a randomized
multicenter study by the GOELAMS with final results after a median follow-
up of 9 years. Blood 2009;113:995-1001.

40. Sebban C, Mounier N, Brousse N, et al. Standard chemotherapy with
interferon compared with CHOP followed by high-dose therapy with autolo-
gous stem cell transplantation in untreated patients with advanced follicular
lymphoma: the GELF-94 randomized study from the Groupe d'Etude des
Lymphomes de I'Adulte (GELA). Blood 2006;108:2540-4.

41, Micallef IN, Lilington DM, Apostolidis J, et al. Therapy-related myelo-
dysplasia and secondary acute myelogenous leukemia after high-dose
therapy with autologous hematopoietic progenitor-cell support for lymphoid
mealignancies. J Clin Oncol 2000;18:947-55.

42. Howe R, Micallef IN, Inwards DJ, et al. Secondary myelodysplastic
syndrome and acute myelogenous leukemia are significant complications
following autologous stem cell transplantation for lymphoma. Bone Marrow
Transplant 2003;32:317-24.

43. Foster M, Gabriel DA, Shea T. Role of hematopoietic stem cell transplant
in the management of follicular lymphoma. Oncologist 2009;14:726-38.

44, Al-Tourah AJ, Gill KK, Chhanabhai M, et al. Population-based analysis
of incidence and outcome of transformed non-Hodgkin's lymphoma. J Clin
Oncol 2008;26:5165-9..

45. Noy A, Schoder H, Gonen M, et al. The majority of transformed

lymphomas have high standardized uptake values (SUVs) on positron

Volume 3, Issue 2, June 2012

q



ractice Gui

emission tomography (PET) scanning similar to diffuse large B-cell lym-
phoma (DLBCL). Ann Oncol 2009;20:508-12.

46. Schoder H, Noy A, Gonen M, et al. Intensity of 18fluorodeoxyglucose
uptake in positron emission tomography distinguishes between indolent
and aggressive non-Hodgkin's lymphoma. J Clin Oncol 2005;23:4643-51.
47. Mclaughlin P, Grillo-Lopez AJ, Link BK, et al. Rituximab chimeric
anti-CD20 monoclonal antibody therapy for relapsed indolent lymphoma:
half of patients respond to a four-dose treatment program. J Clin Oncol
1998;16:2825-33.

48. Tobinai K, Igarashi T, Itoh K et al. Rituximab monotherapy with eight
weekly infusions for relapsed or refractory patients with indolent B cell non-
Hodgkin lymphoma mostly pretreated with rituximab: a multicenter phase I
study. Cancer Sci 2011;102:1698-1705.

49, Rummel MJ, Kaiser U, Balser G, et al. Bendamustine plus rituximab
versus fludarabine plus rituximab in patients with relapsed follicular, indolent
and mantle cell lymphomas. Final results of the randomized phase Ill Study
NHL 2-2003 on behalf of the StiL (Study Group Indolent Lymphomas,
Germany). Blood (ASH Annual Meeting Abstracts) 2010;116:Abstract 856.
50. Van Oers MH, Van Glabbeke M, Giurgea L, et al. Rituximab mainte-
nance treatment of relapsed/resistant follicular non-Hodgkin's lymphoma:
long-term outcome of the EORTC 20981 phase Il randomized intergroup
study. J Clin Oncol 2010;28:2853-8.

51, Le Gouill S, De Guibert S, Planche L, et al. Impact of the use of au-
tologous stem cell transplantation at first relapse both in naive and previ-
ously rituximab exposed follicular lymphoma patients treated in the GELA/
GOELAMS FL2000 study. Haematologica 2011;96:1128-35.

52. Krishnan A, Nademanee A, Fung HC, et al. Phase Il trial of a transplanta-

tion regimen of yttrium-90 ibritumomab tiuxetan and high-dose chemother-

Belgian Journal of Hematology

elines

apy in patients with non-Hodgkin's lymphoma. J Clin Oncol 2008;26:90-5.
53. Van Besien K, Loberiza FR, Bajorunaite R, et al. Comparison of autolo-
gous and allegeneic hematopoietic stem cell transplantation for follicular
lymphoma. Blood 2003;102:3521-9.

54. Witzig TE, Gordon LI, Cabanillas F, et al. Randomized controlled trial
of yttrium-90-labeled ibritumomab tiuxetan radioimmunotherapy versus
rituximab immunotherapy for patients with relapsed or refractory low-grade,
follicular, or transformed B-cell non-Hodgkin's lymphoma. J Clin Oncol
2002;20:2453-63.

55. Gordon LI, Witzig T, Molina A, et al. Yttrium 90-labeled ibritumomab
tiuxetan radioimmunotherapy produces high response rates and dura-
ble remissions in patients with previously treated B-cell lymphoma. Clin
Lymphoma 2004,;5:98-101.

56. Dreyling M, Trumper L, Von Schiling C, et al. Results of a national con-
sensus workshop: therapeutic algorithm in patients with follicular lympho-
ma—role of radioimmunotherapy. Ann Hematol 2007;86:81-7.

57, Cheson BD. New agents in follicular lymphoma. Best Pract Res Clin
Haematol 2011;24:3056-12.

58. Friedberg JW, Cohen P, Chen L, et al. Bendamustine in patients with
rituximab-refractory indolent and transformed non-Hodgkin's lympho-
ma: results from a phase Il multicenter, single-agent study. J Clin Oncol
2008;26:204-10.

59. Witzig TE, Flinn IW, Gordon LI, et al. Treatment with ibritumomab
tiuxetan radioimmunotherapy in patients with rituximab-refractory follicular
non-Hodgkin's lymphoma. J Clin Oncol 2002;20:3262-9.

60. U.S. Preventive Services Task Force (August 1989). Guide to clinical
preventive services: report of the U.S. Preventive Services Task Force.

DIANE Publishing. p. 263. ISBN 978-1-56806-297-6.

Volume 3, Issue 2, June 2012

P



