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Abstract
These NCCN Guidelines Insights summarize several key updates to the 2012 NCCN Clinical Practice Guidelines in Oncology (NCCN 
Guidelines) for Non-Hodgkin’s Lymphomas (NHL) and describe the clinical evidence supporting the updates. The featured updates 
include changes to the recommendations for treatment options in patients with chronic lymphocytic leukemia (including in elderly or 
frail patients and patients with poor-risk cytogenetics), guidance surrounding surveillance imaging for follow-up of patients with NHL, 
and the addition of first-line consolidation options for patients with mantle cell lymphoma. (JNCCN 2012;10:1487–1498)
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Overview
Non-Hodgkin’s lymphomas (NHLs) represent a 
highly heterogeneous group of lymphoproliferative 
disorders originating in B lymphocytes, T lympho-
cytes, or natural killer (NK) cells. B-cell lymphomas 
constitute approximately 80% of NHL cases, with 
15% to 20% being of T-cell origin; NK cell lympho-
mas are rare.1 In the United States alone, 70,130 
new cases of NHL and 18,940 deaths from the dis-
ease are estimated in 2012; cases of chronic lympho-
cytic leukemia are estimated separately, as discussed 
later.2 NHL is the seventh leading site of new cancer 
cases among men and women, accounting for 4% of 
new cancer cases and 3% of cancer-related deaths.2 
The NCCN Clinical Practice Guidelines in Oncolo-
gy (NCCN Guidelines) for NHLs are developed and 
updated as a result of annual meetings convened by 
a multidisciplinary panel of NHL experts, with the 
goal of providing recommendations on the standard 
practices for diagnostic workup, treatment, and sur-

NCCN Categories of Evidence and Consensus
 
Category 1: Based upon high-level evidence, there 
is uniform NCCN consensus that the intervention is 
appropriate.
Category 2A: Based upon lower-level evidence, there 
is uniform NCCN consensus that the intervention is 
appropriate.
Category 2B: Based upon lower-level evidence, there is 
NCCN consensus that the intervention is appropriate.
Category 3: Based upon any level of evidence, there 
is major NCCN disagreement that the intervention is 
appropriate.

All recommendations are category 2A unless otherwise noted.

Clinical trials: NCCN believes that the best management 
for any cancer patient is in a clinical trial. Participation in 
clinical trials is especially encouraged.
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CSLL-D
1 of 5

SUGGESTED TREATMENT REGIMENSa

Frail patient, significant co-morbidity
(not able to tolerate purine analogs)

See Suggested Regimens for
CLL with del (17p) (2 of 5)

CLL without del (11q) or del (17p)

Short response for age < 70 y or older patients without
significant co-morbidities

Chemoimmunotherapy
FCR
PCR
BR
Fludarabine + alemtuzumab
CHOP (cyclophosphamide, doxorubicin, vincristine,
prednisone) + rituximab
HyperCVAD (cyclophosphamide, vincristine, doxorubicin,
and dexamethasone alternating with high-dose
methotrexate and cytarabine) + rituximab
Dose-adjusted EPOCH (etoposide, prednisone,
vincristine, cyclophosphamide, doxorubicin) + rituximab
OFAR (oxaliplatin, fludarabine, cytarabine, rituximab)

Ofatumumab
Alemtuzumab ± rituximab
HDMP + rituximab

h

d

c,g
e

e

e

Short response for age 70 y
Chemoimmunotherapy

Bendamustine ± rituximab
High-dose methylprednisolone (HDMP) + rituximab

(if not used first-line)
Ofatumumab
Alemtuzumab ± rituximab
Dose-dense rituximab (category 2B)

h
c

d

,g

Reduced-dose FCR
Reduced-dose PCR

e

Chlorambucil ± rituximab
Age < 70 y or older patients without
significant co-morbidities

Chemoimmunotherapy

PCR (pentostatin, cyclophosphamide,
rituximab)
BR

c,g

FCR (fludarabine, cyclophosphamide,
rituximab)
FR (fludarabine, rituximab)

e

e

Age 70 y or younger patients with co-
morbidities

BR (bendamustine, rituximab)
± rituximab

Alemtuzumab

Fludarabine ± rituximab
Cladribine

c

d

e,f,g

Cyclophosphamide, prednisone

Rituximab

Chlorambucil ± rituximab

First-line therapyb Relapsed/Refractory therapy

(in order of preference)

See
and Viral

Reactivation (NHODG-D

Monoclonal Antibody
Directed at CD20

)

Long response
Retreat as in first line therapy until short response

h

Chlorambucil ± rituximab
Rituximab (single)
Pulse corticosteroids

See Suggested Regimens for
CLL with del (11q) (3 of 5)

a
b

e

See references for regimens .
Antibiotic prophylactic therapy for shingles and pneumocystis is recommended in purine analog-
based and/or alemtuzumab combination therapy.
Monitor for myelosuppression.
Less effective for bulky (>5 cm) lymphadenopathy; monitor for CMV reactivation.
Autoimmune hemolytic anemia (AIHA) should not preclude the use of combination therapy
containing fludarabine and patients should be observed carefully.

In patients 70 y, fludarabine does not appear to have a benefit for first-line therapy over other
therapies including chlorambucil.
See Discussion for further information on oral fludarabine.
Long and short response cannot be rigorously defined based on available data. A major factor is
that the definition would be influenced by the prior treatment.  Clinicians will need to use clinical
judgement. For instance, after a regimen such as FCR, 3 years may be a reasonable cutoff based
on the data from MDACC. However, after chlorambucil, 18-24 months may be a reasonable cutoff.

c
d

f

g
h

CSLL-D 4 of 5 and CSLL-D 5 of 5
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portant challenges regarding the treatment approach 
in this population. Although chemoimmunotherapy 
with fludarabine, rituximab, and cyclophosphamide 
(FCR) represents the standard of care in younger or 
“fit” patients with CLL,4,5 older patients frequently 
present with comorbid conditions, which may de-
crease their ability to tolerate myelosuppressive regi-
mens.6 In a phase III randomized trial conducted by 
the German CLL Study Group (GCLLSG), elderly 
patients (age >65 years; median age 70 years) were 
randomized to first-line treatment with fludarabine 
or chlorambucil (N=193).7 Fludarabine, compared 
with chlorambucil, resulted in significantly improved 
overall response rates (ORR; 72% vs. 51%), com-
plete response (CR; 7% vs. 0%), and median time to 
treatment failure (18 vs. 11 months). However, no 
advantage with fludarabine was observed for median 
progression-free survival (PFS; 19 vs. 18 months) or 
overall survival (OS; 46 vs. 64 months).7 This study 
suggested that in older patients (or in patients with 

veillance strategies based on the current evidence. 
These NCCN Guidelines Insights summarize several 
key updates to the 2012 NCCN Guidelines for NHL 
and describe the clinical data supporting the recom-
mendations made by the NCCN NHL Panel. The 
updates discussed in this article include recommen-
dations on treatment regimens for chronic lympho-
cytic leukemia (CLL), surveillance imaging for the 
follow-up of patients with NHL, and first-line con-
solidation options for mantle cell lymphoma.

CLL
CLL remains the most commonly diagnosed leuke-
mia among adults in the United States, with approx-
imately 16,000 new cases estimated for 2012.2 The 
median age at diagnosis is 72 years, with approxi-
mately 70% of patients diagnosed at older than 65 
years (and 40% diagnosed at age ≥75 years).3 Thus, 
CLL mainly affects “elderly” adults, which poses im-
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First-line therapyb
e,g c

e,g c

d i

•
•
•
•

FCR (fludarabine, cyclophosphamide, rituximab)
FR (fludarabine, rituximab)
High-dose methylprednisolone (HDMP) + rituximab
Alemtuzumab rituximab±

• Bendamustine rituximabc +

SUGGESTED TREATMENT REGIMENSa

CLL with del (17p)

CSLL-D
2 of 5

See Suggested Regimens for CLL without del
(11q) or del (17p) (1 of 5)

a
b

e

See references for regimens
Antibiotic prophylactic therapy for shingles and pneumocystis is recommended in purine analog-based and/or alemtuzumab combination therapy.
Monitor for myelosuppression.
Less effective for bulky (> 5 cm) lymphadenopathy; monitor for CMV reactivation.
Autoimmune hemolytic anemia (AIHA) should not preclude the use of combination therapy containing fludarabine and patients should be observed carefully.
See Discussion for further information on oral fludarabine.
Rituximab should be added unless patient is known to be refractory to rituximab.
This is not effective in patients with lymph nodes > 5 cm.

c
d

g
i
j

CSLL-D 4 of 5 and CSLL-D 5 of 5.

(in alphabetical order)Relapsed/Refractory therapy
•
•

•
•
•

•
•

Alemtuzumab rituximab
CHOP (cyclophosphamide, doxorubicin, vincristine, prednisone) +
rituximab
CFAR (cyclophosphamide, fludarabine, alemtuzumab, rituximab)
HDMP rituximab
HyperCVAD (cyclophosphamide, vincristine, doxorubicin, and
dexamethasone alternating with high-dose methotrexate and cytarabine)
+ rituximab
Ofatumumab
OFAR (oxaliplatin, fludarabine, cytarabine, rituximab)

d i

c,i
e,g c

i

c
j

e,g c

±

±

• Bendamustine ± rituximabc i

See Suggested Regimens for CLL with del
(11q) (3 of 5)

See
and Viral Reactivation (NHODG-D)

Monoclonal Antibody Directed at CD20

(in order of preference)
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CSLL-D
3 of 5

SUGGESTED TREATMENT REGIMENSa

See Suggested Regimens for CLL with del (17p) (2 of 5)

CLL with del (11q)
(in order of preference)

See Suggested Regimens for CLL without del (11q) or
del (17p) (1 of 5)

a

e

See references for regimens
ommended in

purine analog-based and/or alemtuzumab combination therapy
Monitor for myelosuppression.
Less effective for bulky (> 5 cm) lymphadenopathy; monitor for CMV reactivation.
Autoimmune hemolytic anemia (AIHA) should not preclude the use of combination
therapy containing fludarabine and patients should be observed carefully.
See Discussion for further information on oral fludarabine.
Long and short response cannot be rigorously defined based on available data. A
major factor is that the definition would be influenced by the prior treatment.  Clinicians
will need to use clinical judgement. For instance, after a regimen such as FCR, 3
years may be a reasonable cutoff based on the data from MDACC. However, after
chlorambucil, 18-24 months may be a reasonable cutoff.

c
d

g
h

CSLL-D 4 of 5 and CSLL-D 5 of 5.
Antibiotic prophylactic therapy for shingles and pneumocystis is recb

Short response for age < 70 y or older patients without
significant co-morbidities

Chemoimmunotherapy
FCR
PCR
BR
Fludarabine + alemtuzumab
CHOP (cyclophosphamide, doxorubicin, vincristine,
prednisone) + rituximab
HyperCVAD (cyclophosphamide, vincristine, doxorubicin,
and dexamethasone alternating with high-dose methotrexate
and cytarabine) + rituximab
Dose-adjusted EPOCH (etoposide, prednisone, vincristine,
cyclophosphamide, doxorubicin) + rituximab
OFAR (oxaliplatin, fludarabine, cytarabine, rituximab)

Ofatumumab
Alemtuzumab ± rituximab
HDMP + rituximab

h

d

c,g
e

e

e,g

Short response for age 70 y
Chemoimmunotherapy

Bendamustine ± rituximab
High-dose methylprednisolone (HDMP) + rituximab

(if used first line)
Ofatumumab
Alemtuzumab ± rituximab
Dose-dense rituximab (category 2B)

h
c,g

d

Reduced-dose FCR
Reduced-dose PCR

e

Chlorambucil ± rituximabAge < 70 y or older patients without significant co-morbidities
Chemoimmunotherapy

BR
PCR (pentostatin, cyclophosphamide, rituximab)

c
gFCR

Age 70 y or younger patients with co-morbidities

BR (bendamustine, rituximab)
± rituximab

Reduced-dose FCR (

Alemtuzumab

c

c
d

Cyclophosphamide, prednisone
fludarabine, cyclophosphamide,

rituximab)
e,g

Rituximab

Chlorambucil ± rituximab

First-line therapyb Relapsed/Refractory therapy
Long response

Retreat as in first line therapy until short response
h

See and
Viral Reactivation (NHODG-D)

Monoclonal Antibody Directed at CD20

comorbidities) with CLL for whom more intensive 
regimens are not appropriate, chlorambucil remains 
a valid treatment option.

Two recent phase II studies reported outcomes 
with the combination of rituximab and chlorambucil 
as first-line treatment in patients with CLL, includ-
ing in elderly patients.8–10 In the multicenter Italian 
study, elderly patients (age >60 years; median age 70 
years; N=85 evaluable) received induction therapy 
with chlorambucil combined with rituximab (up to 
8 cycles).8 Although responders were subsequently 
randomized to receive rituximab maintenance (ev-
ery 2 months for 2 years) or observation, only data 
regarding induction therapy are currently available.8 
After induction, the ORR was 81%, with CR (con-
firmed by CT scan) in 16.5% of patients; response 
rates were similar across Binet stages and age sub-
groups.8,9 The regimen was well tolerated, with treat-
ment-related serious adverse events reported in 7 

patients (8%).8 The multicenter phase II study from 
the United Kingdom (N=100) reported similar re-
sponse outcomes and a favorable safety profile with 
chlorambucil combined with rituximab in previ-
ously untreated patients (median age 70 years; range, 
43–86 years); the ORR and CR rates were 80% and 
12%, respectively.10 Median PFS in this study was 
approximately 24 months. An ongoing randomized 
phase III study is evaluating first-line therapy with 
chlorambucil combined with rituximab versus chlo-
rambucil alone (CLL11 study).

Bendamustine is an alkylating agent with a 
benzimidazole ring component, and exhibits low or 
incomplete cross-resistance with other alkylating 
agents.11,12 The activity of bendamustine compared 
with chlorambucil in patients with previously un-
treated CLL was established in a pivotal phase III 
randomized study (N=319).13–15 After a median ob-
servation time of 54 months, the median PFS was 
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iWhen determining initial treatment, consider excluding profoundly stem cell
toxic regimens (eg, fludarabine) for patients who may be eligible for high dose
therapy with autologous stem cell rescue.

See Principles of Radiation Therapy (NHODG-E).
Initiation of chemotherapy or more extended RT can improve FFS (failure-free
survival), but has not been shown to improve overall survival. These are
options for therapy.

Observation may be appropriate in circumstances where toxicity of involved-
field RT outweighs potential clinical benefit.
See GELF criteria (FOLL-A).
Given incurability with conventional therapy, consider investigational therapy as
first-line of treatment.

See Response Criteria for Lymphoma (NHODG-C).
Consider clinical trials appropriate for patients on observation.
Imaging should be performed whenever there are clinical indications. For
surveillance imaging, see Discussion for consensus imaging recommendations.

Progressive disease should be histologically documented to rule out transformation
(preferentially, biopsy or marked increase in FDG uptake on PET), especially if LDH
levels are rising, single site is growing disproportionately, extranodal disease
develops, new B symptoms develop, or there is marked heterogeneity or sites of
intense FDG avidity on PET scan. A directed biopsy should be performed of a
suspicious area. If transformation is histologically confirmed, treat with
anthracycline-based therapy. Positive functional imaging does not replace biopsy to
diagnose transformation. See Management of Transformation (FOLL-4).

j
k

l

m
n

o
p
q

r

Complete
response
or partial
response

o

o

Indications for treatment:
Candidate for clinical trial
Symptoms
Threatened end-organ
function
Cytopenia secondary to
lymphoma
Bulky disease
Steady progression

m
n•

•
•

•

•
•

No
indication

Observe
(category 1)

Clinical
H&P and labs every 3-6 mo for 5 y and then
annually or as clinically indicated

p

•

Surveillance imaging
Up to 2 y post completion of treatment: CT
scan no more than every 6 mo

q

•

• > 2 y: No more than annually

Indication
present

See Suggested Regimens (FOLL-B)

Clinical trial

Local RT (palliation of locally symptomatic disease)

or
n

j
or

Progressive
disease
(For
transformation
See FOLL-4)

o,r

FOLL-2

INITIAL THERAPYi

IFRT (preferred clinical stage
I or contiguous stage II)
or
Immunotherapy ±
chemotherapy ±
RT (category 2B for
chemotherapy + RT)
or
Observation (selected cases)

j

l

for

(See FOLL-B)

k

Stage
I, II

STAGE

See Initial Response
(FOLL-3)

No response

Clinical
H&P and labs every 3-6 mo for 5 y
and then annually or as clinically
indicated

p

•

Surveillance imaging
Up to 2 y post completion of
treatment: CT scan no more than
every 6 mo
> 2 y: No more than annually

q

•

•

Progressive
disease
(For transformation
See FOLL-4)

o,r

Stage II ,
III, IV

x

significantly longer with bendamustine (21 vs. 9 
months; P<.0001).14,15 The higher response rates and 
PFS benefit with bendamustine were retained in the 
subgroup of older patients (age >65 years) on this 
trial.16 No differences in OS outcomes were observed 
between the treatment groups.15 Bendamustine is 
also being evaluated as part of a chemoimmunother-
apy regimen in patients with CLL. In a multicenter 
phase II study from the GCLLSG, bendamustine in 
combination with rituximab (BR) showed high re-
sponse rates (ORR 88%; CR 23%) in previously un-
treated patients, with similar response and survival 
outcomes among the subgroup of elderly patients 
(age >70 years).17 After a median observation time 
of 27 months, the median PFS for all patients was 
34 months. However, the BR regimen seemed to 
have limited activity in patients with del(17p). In 
the small subgroup of patients with del(17p) (n=8), 
the ORR (all partial remissions) was 37.5% and me-

dian PFS was only 8 months.17 An ongoing phase 
III randomized trial is comparing outcomes between 
chemoimmunotherapy with FCR and BR in “fit” pa-
tients with previously untreated CLL (CLL10 study). 
The BR regimen was also active (ORR, 59%; CR, 
9%) in patients with relapsed/refractory disease (N= 
78) in a separate phase II study from the GCLLSG.18 
The median PFS and OS in this study were 15 and 
34 months, respectively. Similar outcomes were ob-
served in the subgroup of elderly patients (age >70 
years). Patients with del(17p) (n=14) had poorer 
outcomes with treatment; the ORR in this subgroup 
was 7% (1 CR) and the median PFS and OS were 7 
and 16 months, respectively.18

NCCN Recommendations
The NCCN NHL Panel recommended changing 
chlorambucil with or without prednisone to chlo-
rambucil with or without rituximab as one of the 
preferred treatment options listed for the following 
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patient subgroups with CLL: first-line regimen for 
patients who are frail or have significant comorbidi-
ties; and first-line or relapsed/refractory treatment  
for patients without del(17p) or those with del(11q) 
[but without del(17p)], who are aged 70 years or old-
er or who are younger with comorbidities (see CSLL-
D 1 of 5 and CSLL-D 3 of 5, pages 1488 and 1490, 
respectively). This recommendation was based on 
available data (discussed earlier) from multicenter 
phase II studies with chlorambucil combined with 
rituximab in first-line CLL (including in elderly pa-
tients), and the phase III randomized study in elderly 
patients that showed no advantage with first-line 
fludarabine over chlorambucil monotherapy. For the 
subgroup of poor-risk patients with del(17p), the 
panel recommended removing bendamustine with 
or without rituximab from the first-line and relapsed/
refractory treatment options (see CSLL-D 2 of 5, 
page 1489) in light of data from multicenter phase II 

studies that showed limited activity of the BR regi-
men in subgroups with del(17p). 

Surveillance Imaging in NHL
Imaging studies using modalities such as CT or PET/
CT scans are important components of diagnostic 
workup, interim restaging, and posttreatment assess-
ments in patients with lymphomas. Although func-
tional imaging studies are now considered a standard 
part of posttreatment response evaluation in patients 
with aggressive NHL and Hodgkin lymphoma, their 
role in indolent lymphomas or for routine surveil-
lance during longer-term follow-up of patients with 
NHL remains to be clarified by additional data. 

Follicular Lymphoma
Only a few studies have evaluated the role of follow-
up surveillance imaging for detecting relapse in pa-
tients with indolent NHL. In an early retrospective 
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BCEL-4

nSee Principles of Radiation Therapy (NHODG-E).
See Response Criteria for Lymphoma (NHODG-C).s

t
u

v
w

Documented PR includes a biological measure of disease: positive PET-CT scan, or ideally positive biopsy.

There is evidence that addition of maintenance rituximab does not improve survival.
Patients in first remission may be candidates for consolidation trials including high dose therapy with autologous stem cell rescue.

The optimum timing of repeat PET-CT is unknown, however waiting a minimum of 8 weeks after RT to repeat PET-CT scan is suggested.  False positives may occur
due to posttreatment changes.

At completion of
treatment, repeat all
positive studies.u If
PET-CT scan
positive, rebiopsy
before changing
course of treatment.

INITIAL RESPONSE
(after completion of
induction chemotherapy)

Partial
responses

No response
or
progressive
diseases

Clinical
H&P and labs, every
3-6 mo for 5 y and
then yearly or as
clinically indicated

•

Imaging
CT scan no more
often than every
6 mo for 2 y after
completion of
treatment, then only
as clinically
indicated

•
Complete
responses,w

END OF
TREATMENT
RESTAGINGv

Relapse,
See
Relapse or
Refractory
Disease
(BCEL-6)

Stage I, II:
Pre RT
evaluation, repeat
all positive
studies. If PET-
CT scan positive,
rebiopsy before
changing course
of treatment.

Complete course of
therapy with higher RT
dose

± RT pre- or post-
transplant

± RT pre- or
post- transplant

n,u

or
High dose therapy with
autologous stem cell
rescue

or
Clinical trial (may include
allogeneic stem cell
transplant

)

PRE RT EVALUATION FOLLOW-UP
THERAPY

Complete planned
course of treatmentu

See Additional Therapy for Relapse
(BCEL-6)
or
RT in select patients who are not
candidates for chemotherapy

No response
or
progressive
diseases

Complete
response
(PET negative)

s

Partial
responses,t

(PET positive)

FOLLOW-UP
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study, patients with stage I–III follicular lymphoma 
(FL) with a CR after induction were evaluated with 
clinical, laboratory, and imaging studies during rou-
tine follow-up (N=257).19 Patients underwent CT 
scans of the abdomen and/or pelvis during follow-up 
visits. Follow-up was typically performed every 3 to 
6 months for the first 5 years of treatment, and then 
annually thereafter. The median follow-up time was 
80 months (range, 13–209 months). Among the pa-
tients included in this analysis, relapse was detected 
in 78; most relapses (77%) occurred within the first 
5 years of treatment.19 Eleven of the relapses were de-
tected with abdominal and/or pelvic CT scans alone. 
In this analysis, 4% of patients with an initial CR 
had recurrence determined by routine surveillance 
with CT scans.19 

A recent prospective study evaluated the role 
of surveillance PET scans in patients with lympho-
mas (Hodgkin lymphoma and NHL) with a CR af-

ter induction.20 PET scans were performed every 6 
months for the first 2 years after completion of in-
duction, then annually thereafter. In the cohort of 
patients with indolent NHL (n=78), follow-up PET 
scans detected true relapses in 10% of patients at 6 
months (8 of 78), 12% at 12 months (8 of 68), 9% 
at 18 months (5 of 56), 9% at 24 months (4 of 47), 
8% at 36 months (3 of 40), and 6% at 48 months (2 
of 34).20 Among 13 patients who had PET-positive 
findings without a corresponding abnormality on 
CT scan, relapse was documented in 8 of these cases 
by biopsy. Notably, of the 47 PET-positive relapses, 
38 were detected on CT scan and 30 were detected 
clinically at the same time as PET. Whether this ear-
lier detection of relapse in a proportion of patients 
translates to improved outcomes is unclear. 

Diffuse Large B-Cell Lymphoma 
Considerable debate remains in the routine use of 
follow-up imaging for surveillance in patients with 
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diffuse large B-cell lymphoma (DLBCL) who achieve 
a CR after induction therapy. Although positive 
imaging scans can help identify patients with early 
asymptomatic relapse, false-positivity remains com-
mon. This is problematic when it leads to unneces-
sary radiation exposure for patients and increased 
health care costs. In a study that evaluated the use 
of surveillance CT scans (at 3 and 12 months after 
completion of therapy) in patients with DLBCL 
who achieved a CR with induction chemotherapy 
(N=117), 35 experienced relapse, and only 6% of 
these relapses were detected on follow-up CT scan 
in asymptomatic patients; 86% of cases of relapse 
were associated with development of new symptoms 
or signs of relapse.21 The investigators therefore con-
cluded that routine surveillance with CT scans had 
limited value in the detection of early relapse in pa-
tients with a CR after induction. In a retrospective 
study that evaluated the use of surveillance imaging 

in patients with relapsed aggressive lymphoma who 
experienced a CR to initial chemotherapy (N=108), 
20% of relapses were detected by imaging in asymp-
tomatic patients.22 In the remaining 80% of cases, 
relapse was identified by clinical signs and/or symp-
toms. The cases of relapse detected on imaging were 
more likely to represent a population of patients 
with low-risk disease based on age-adjusted Interna-
tional Prognostic Index at relapse.22 Thus, routine 
imaging during remission seemed to help identify 
patients with more limited disease at relapse, which 
had a nonsignificant trend showing improved out-
come. In the prospective study mentioned earlier,20 
the role of PET scans was also evaluated in patients 
with aggressive NHL who experienced a CR after 
induction (n=183). In this cohort of patients with 
aggressive lymphomas, follow-up PET scans de-
tected true relapses in 10% of patients at 6 months 
(19 of 183), 5% at 12 months (8 of 163), 11% at 18 
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months (16 of 152), 2% at 24 months (3 of 134), 1% 
at 36 months (1 of 130), and 1% at 48 months (1 
of 129).20 Of the 56 PET-positive relapses, 45 were 
detected on CT scan and 40 were detected clinically 
at the same time as the PET scan. Again, the value 
of early detection of relapse was not demonstrated by 
improved outcomes.20 In another recent study, the 
use of follow-up PET/CT scan was retrospectively 
evaluated in patients with DLBCL who experienced 
a CR after induction (N=75).23 Follow-up PET/CT 
scans detected 27 cases of relapse, of which 23 were 
confirmed as relapses based on biopsy evaluation; 
thus, the positive predictive value of PET/CT scan 
for detecting relapse in this study was 0.85. Among 
35 asymptomatic patients with surveillance PET 
scans, 4 had positive scans and recurrence was con-
firmed in 3.23 Thus, the clinical utility of surveillance 
PET scans in asymptomatic patients was limited in 
this study.

NCCN Recommendations
In the absence of evidence showing improved surviv-
al outcomes with early PET detection of relapse, PET 
scans are not recommended for routine surveillance 
of FL or DLBCL in patients who have achieved a 
CR after treatment. However, results of several stud-
ies suggest that surveillance imaging with CT may 
identify early asymptomatic relapse. However, it has 
not been clearly established that this early detection 
is associated with a superior long-term outcome. To 
minimize the potential risks associated with ongo-
ing surveillance imaging (ie, unnecessary biopsies 
or radiation exposure), the NCCN NHL Panel rec-
ommended follow-up surveillance imaging with CT 
scans no more than once every 6 months for up to 2 
years after completion of therapy for patients with FL 
in remission, and no more than once yearly there-
after unless clinically indicated (see FOLL-2, page 
1491). For patients with DLBCL in remission, the 
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panel recommended follow-up surveillance imaging 
with CT scans no more than once every 6 months 
for up to 2 years (after completion of therapy), with 
no ongoing routine surveillance imaging after that 
time unless prompted by clinical signs or symptoms 
(see BCEL-4 and BCEL-5, pages 1492 and 1493). 
For patients with symptoms or clinical findings, im-
aging is appropriate to evaluate for potential disease 
recurrence and evaluate extent of disease.

Mantle Cell Lymphoma 
Mantle cell lymphoma (MCL) is a less common 
subtype of NHL, constituting approximately 6% of 
cases.1 MCL generally follows an aggressive disease 
course and remains incurable with current therapies. 
The standard of care for initial treatment of MCL 
is not well defined. Several regimens have shown 
significant activity in patients with newly diag-
nosed MCL, but none of these regimens are cura-
tive in patients with advanced disease. In general, 
rituximab used in combination with aggressive che-
motherapy regimens has resulted in favorable PFS 
and OS outcomes.24–27 For patients who are physi-
cally fit, consolidation with high-dose therapy and 
autologous stem cell rescue (HDT/ASCR) after 
remission-induction therapy (usually with an inten-
sive rituximab-containing regimen) may offer the 
best chance for longer-term remission.25,26,28,29 In the 
Nordic MCL trial, induction therapy with rituximab 
and dose-intensified CHOP (maxi-CHOP) alternat-
ing with high-dose cytarabine resulted in an ORR 
and CR rate of 96% and 54%, respectively, in previ-
ously untreated patients (age ≤65 years) with MCL 
(N=160).25 Responding patients were eligible to 
proceed with HDT/ASCR. The 6-year PFS and OS 
rates were 66% and 70%, respectively, with no re-
lapses occurring after 5 years.25 A recently published 
analysis from the NCCN Oncology Outcomes Data-
base reported superior PFS outcomes with R-hyper-
CVAD alone or with rituximab-containing regimens 
followed by HDT/ASCR, compared with R-CHOP 
alone, in the first-line setting for younger patients 
(age <65 years) with MCL.30 

Not all patients with MCL are physically fit or 
eligible to undergo aggressive first-line treatment 
regimens and HDT/ASCR. For patients who are 
older or otherwise not candidates for HDT/ASCR, 
postremission maintenance with rituximab may 

prolong remission duration.31–34 An early study with 
rituximab maintenance after a modified (less inten-
sive) R-hyper-CVAD regimen seemed to show PFS 
benefit.32 More recently, the European MCL Net-
work conducted a phase III randomized trial in older 
patients (age >60 years not eligible for HDT/ASCR) 
with previously untreated MCL (N=560; n=485 
evaluable for response) to evaluate induction with 
R-FC (rituximab, fludarabine, cyclophosphamide) 
versus R-CHOP, with a second randomization to 
maintenance with rituximab versus interferon alfa 
(given until progression occurred in both arms).34 
Response after induction therapy with R-CHOP and 
R-FC was similar (CR/unconfirmed CR rate, 49% 
vs. 53%; ORR, 86% vs. 78%, respectively), but more 
patients experienced progression during R-FC than 
with R-CHOP (14% vs. 5%). The median duration 
of response was similar between R-CHOP and R-FC 
(36 vs. 37 months). After a median follow-up of 36 
months, OS (from time of first randomization) was 
significantly longer with R-CHOP compared with 
R-FC (median, 67 vs. 40 months; 4-year OS rate, 
62% vs. 47%; P=.005) in the intent-to-treat analy-
sis.34 Grade 3/4 hematologic toxicities occurred more 
frequently with R-FC induction. Among the patients 
who responded to induction and underwent second 
randomization (n=316), remission duration (from 
time of second randomization) was significantly im-
proved with rituximab maintenance compared with 
interferon alfa (median, 75 vs. 27 months; 4-year 
rate, 57% vs. 34%; P<.001). Survival outcomes (from 
time of first randomization) were not significantly 
different between maintenance with rituximab and 
interferon alfa (4-year OS rate, 79% vs. 67%) af-
ter a median follow-up of 42 months. However, in 
the subgroup of patients treated with R-CHOP in-
duction (n=174), OS was significantly longer with 
rituximab maintenance compared with interferon 
alfa (median not reached vs. 64 months; 4-year OS 
rate, 87% vs. 63%; P=.005).34 Results from this study 
suggests that for patients who are not eligible for 
HDT/ASCR as part of first-line therapy, R-CHOP 
induction followed by rituximab maintenance may 
offer the best chance to prolong remission duration. 
Given the positive outcomes reported in this study 
(with median duration of response exceeding 6 years 
with rituximab maintenance and a 4-year OS rate 
of 87% in patients treated with R-CHOP and ritux-
imab maintenance), whether first-line consolidation 
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with HDT/ASCR provides an advantage over ritux-
imab maintenance is unknown. Currently, no data 
from randomized studies are available that would 
allow direct comparison of outcomes between these 
different consolidation approaches.

NCCN Recommendations
Based on evidence from the phase III randomized 
study in elderly patients with MCL, the NCCN 
NHL Panel recommended the inclusion of ritux-
imab maintenance as postinduction consolidation 
for patients in remission after first-line R-CHOP 
who are not eligible to undergo consolidation with 
HDT/ASCR (see MANT-3, page 1494). The recom-
mended dose schedule for rituximab maintenance 
(derived from the phase III study) is rituximab 375 
mg/m2 every 8 weeks until disease progression (see 
MANT-A 1 of 3, page 1495). 

Conclusions
These NCCN Guidelines Insights for NHL high-
light several key updates and changes to the man-
agement of patients with CLL and the most common 
B-cell lymphomas, FL and DLBCL. Clinicians are 
encouraged to consult the full version of the 2012 
Guidelines for NHL (to view the most recent ver-
sion of these guidelines, visit NCCN.org). Although 
these updates are derived from evaluation of the 
most current available evidence at the time of the 
annual panel meetings (or at the time of an interim 
panel meeting held in response to publication or 
presentation of potentially practice-changing clini-
cal data), the NCCN NHL Panel recognizes that 
guidelines updates are an iterative process given the 
rapidly evolving field of cancer research. Moreover, 
every patient with NHL presents with a unique set 
of patient- and disease-related factors that influence 
the course of treatment. Thus, to provide optimal 
and individualized disease management strategies for 
each patient, clinicians must use their clinical judg-
ment when interpreting the recommendations put 
forth in the guidelines. The NCCN NHL Panel also 
emphasizes the importance of participation in pro-
spective clinical trials when possible and appropriate 
for the patient.
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