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Abstract: Follicular lymphoma (FL) is a heterogeneous entity
with disparate outcomes based on clinical and pathologic char-
acteristics. An increasingly detailed understanding of high-grade
FL (grade 3) has led to the identification of separate categories
of FL3A and FL3B. Recently, genomic studies have made much
progress in delineating the genetic differences between FL3A and
FL3B. Although a general consensus exists that FL3B follows an
aggressive course matching that of diffuse large B-cell lymphoma,
there is less certainty regarding the course of FL3A. Uncertainty
also exists regarding the management of high-grade FL. Given that
a majority of the prospective landmark trials in FL have exclud-
ed patients with high-grade FL, most of the available evidence is
retrospective. This review summarizes the recent advances in the

management of high-grade FL.

Introduction

Follicular lymphoma (FL) is an indolent lymphoma with an annual
incidence of approximately 3.18 cases per 100,000 people.' The
incidence, which has been stable over time but varies by ethnic-
ity, is highest among White individuals.! FL accounts for 22% of
non-Hodgkin lymphomas and affects mainly adults; the median age
at diagnosis is 59 years.?

FL has been divided into 4 different grades; most cases are grade
1 or 2. The clinical course and optimal treatment regimen for FL
grade 3 are less certain than those for grades 1 and 2. FL grade 3
has been subdivided into grade 3A (FL3A) and grade 3B (FL3B).
Although a consensus exists that FL3B follows an aggressive course
matching that of diffuse large B-cell lymphoma (DLBCL), there is
less certainty about the course of FL3A. Some authors suggest that it
is similar to the indolent clinical course of FL grades 1 and 2, which
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is characterized by features such as slow progression, fre-
quent relapse, and a limited possibility of cure.*> Others,
however, suggest that FL3A has a clinical course similar to
that of FL3B, which is more aggressive but can be cured
with chemotherapy.®®

Pathology

FL comprises a group of malignant lymphomas consisting
of follicle center cells—a mixture of cleaved cells (centro-
cytes) and non-cleaved large cells (centroblasts). FL is a
germinal center—derived neoplasm that typically grows in
a follicular pattern—hence the name FL. The histologic
grade of FL depends on the number of centroblasts and
centrocytes in a given sample.

The Mann and Berard grading system was first incor-
porated into the diagnostic criteria for FL in 1994, when
FL with more than 15 centroblasts per high-power field
was defined as FL grade 3. The World Health Organi-
zation further divides FL grade 3 into FL3A and FL3B
depending on the presence or absence of centrocytes,
respectively.”!! A predominance of centroblasts is, inter-
estingly, a typical cytologic feature of another aggressive
lymphoma—namely, diffuse large B-cell lymphoma
(DLBCL)." Despite the presence of centroblasts, FL3B is
typically differentiated from DLBCL by the existence of a
focal follicular pattern to a certain degree.'? Even among
specialized hematopathologists and despite all harmoniza-
tion efforts, significant interobserver variability and a lack
of reproducibility still occur when the grade of FL is being
determined.®'3"

The Ki67 proliferation index is typically higher than
20 in FL grade 3, whereas it is generally less than 20 in
most cases of FL grade 1 or 2.'" A minority of cases
of low-grade FL with a high Ki67 index behave more
aggressively than cases with a low Ki67 index and exhibit
clinical behavior similar to that of FL grade 3.7

Immunophenotype and Cytogenetic
Abnormalities

Because the tumor cells in FL have a germinal center
origin, they typically express B-cell-related antigens (eg,
CD19, CD20, CD22, and CD79a) and surface immu-
noglobulins (IgM with or without IgD, IgG, or rarely
IgA). Additionally, CD10, BCL2, and BCL6 expression
is typically positive, whereas CD43 and CD5 expression
is typically negative.'>!522

The hallmark of FL is BCL2 upregulation caused by
the chromosomal translocation t(14;18). This transloca-
tion is expressed in 90% of cases of FL grades 1 and 2.%?
It is also present less frequently in FL grade 3, occurring

in 73% of cases of FL3A and 13% of cases of FL3B. The
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Table. Subtypes of Follicular Lymphoma Grade 3B

Subtypes | t(14;18) | 3q27 Aberration | Remarks

Group 1 | Present | Absent -

Group 2 | Absent | Absent Other cytogenetic
aberrations can be
identified

Group 3 | Absent | Present More commonly
associated with
concomitant
DLBCL

DLBCL, diffuse large B-cell lymphoma.

incidence of BCL6 rearrangement (3q27 breaks) is higher
in FL3B than in FL3A.2'%

The genetic differences between FL3A and FL3B are
mirrored in their immunohistochemical status. CD10
expression is predominantly positive in most cases of
FL3A (90%), whereas nearly half of cases of FL3B are
negative for CD10 expression. In addition, 44% of cases
of FL3B expressed IRF4/MUM 1+ and no cases of FL3A
expressed IRF4/MUMI in one report.*® This finding
supports a late germinal center B-cell phenotype for
FL3B.»

Because of the unique cytologic profile of FL3B,
3 distinct entity subtypes have been described (Table):
group 1, t(14;18) with no 3q27/BCL6 rearrangement;
group 2, cytogenetic aberrations with no t(14;18) and no
3q27/BCL6 rearrangement; and group 3, 3q27/BCL6
rearrangement with no t(14;18).° Breaks in 3q27 have
been identified in cases of FL3B with accompanying
DLBCL. Cases of FL3B typically lack both abnormali-
ties.”’ Furthermore, IRF4 (MUMI1) and MYC breaks
are more frequent than in grades 1 through 3A.** It is
important to note that although DLBCL and FL3B share
a rearrangement affecting 3q27, which conceptually sug-
gests a similar pathogenesis, the consistent observation of
different break point regions in 3q27 suggests an alterna-
tive pathogenesis for FL3B.!%

Because of the interobserver variability in FL grades,
the expression profile of 81 genes has been used to dis-
tinguish low-grade FL from high-grade FL, with a high
accuracy rate of 100%.* However, cost reduction and
further validation are required before this gene expression
profile can be routinely adopted.”

Clinical Course

FL commonly presents in middle-aged patients.**' Most
patients present with widespread lymph node enlargement
that typically waxes and wanes spontaneously.? Hilar and
mediastinal lymph nodes are frequently involved, but
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bulky disease is quite rare.’** B symptoms (night sweats,
weight loss, and fever) are encountered in approximately
20% of cases.® In contrast to lower-grade FL, FL3B
tends to involve the bone marrow or peripheral blood
less often, and patients typically have larger lymph nodes.
Approximately 65% to 70% of patients with FL grade 3
present with advanced disease.** Despite the existence of
widespread disease at presentation, most patients with FL
are asymptomatic at diagnosis.

Management and Prognosis

The management of patients with low-grade FL (grades
1 and 2) depends on the stage of disease at presentation
and whether symptoms are present. Management ranges
from a watch-and-wait approach to chemoimmunother-
apy.***® The most commonly used chemoimmunotherapy
regimens are bendamustine and rituximab (BR) and
rituximab, cyclophosphamide, doxorubicin, vincristine,
and prednisolone (R-CHOP).”* The outcomes with BR
are comparable to those of R-CHOP, with less toxicity;
therefore, BR has been widely adopted as frontline che-
motherapy in patients with low-grade FL.

The management of high-grade FL (grades 3A and
3B) is less certain. Patients with FL grade 3 were excluded
from the landmark trials StiL** and BRIGHT.*° Most of
the trials in FL grade 3 were of a retrospective nature.
Currently, it is uncertain whether patients with FL3A
should be treated as if they have aggressive or indolent
lymphoma. Pouyiourou and colleagues retrospectively
looked at the outcomes of 95 patients with a diagnosis
of FL3A who were treated with R-CHOP or BR. The
response rate was higher (95% vs 76%) and the overall
survival (OS) rate at 3 years was also higher (89% vs
73%; P=.008) in the patients who received R-CHOP.
The difference in progression-free survival (PES) was
not statistically significant. The rate of transformation
into aggressive lymphoma was the same in both arms.
This trial suggested a benefit of R-CHOP over BR for
FL3A.»

Mondello and colleagues retrospectively assessed the
outcomes of 132 patients with FL3A treated with either
BR or R-CHOP in the first-line setting. In contrast to the
previous study, the complete remission rates were similar
for R-CHOP and BR (97% and 96%, respectively; P=.3).
The relapse rate was higher in the patients who received
R-CHOP than in those who received BR (41% vs 16%,
respectively), which translated into a longer PES in the
BR-treated patients (15 vs 11.7 years). The 3-year OS
rates did not differ between the 2 regimens.” It is worth
noting that the risk for relapse was also lower with BR
than with R-CHOP in the StiL trial, which looked at
patients with low-grade FL (39% vs 57%, respectively).*

This finding is likely secondary to the higher rate of tumor
eradication with the 2-drug regimen.?' Prospective trials
to validate these findings are lacking.

The contradictory results from these 2 retrospective
trials likely reflect the heterogeneity of FL3A and the
limitations of retrospective trials in general. In fact, the
heterogeneity of FL3A is evident in the published litera-
ture, in which FL3A appears to be similar to FL grades 1
and 2 from an immunohistochemical standpoint and also
at the molecular level (in the BCL2 and BCL6 transloca-
tions) while resembling FL3B in terms of gene expression
profiling. ¥

In terms of side effects, rates of grades 3 and 4 neu-
tropenia are lower with BR than with R-CHOD, translat-
ing into a significantly reduced occurrence of infections.’
However, the risk for nausea, vomiting, and skin reaction
is significantly higher with BR than with R-CHOPR*

Because of the aggressive nature of FL3B and its
molecular similarity to DLBCL, international guidelines
from organizations such as the European Society for Med-
ical Oncology* and the National Comprehensive Cancer
Network® have advocated use of the chemoimmunother-
apy regimens prescribed for clinically aggressive lympho-
mas (eg, DLBCL). Most of the studies that formed the
basis for this recommendation were conducted in the
pre-rituximab era, which limits their clinical application
in current practice.”” No high-quality data are available to
guide therapeutic options in patients with FL3B. Most
of the available data are retrospective, and FL3B is often
included with low-grade lymphoma or DLBCL.

Barraclough and colleagues reported the largest ret-
rospective study, in which records from 161 patients with
FL3B and 171 patients with DLBCL were reviewed. In
96% of the cases, the treatment given was rituximab or
obinutuzumab (Gazyva, Genentech) plus CHOR, with
or without radiation therapy. With a median follow-up
of 4 years, the PES rate was 72% and the OS rate was
84%. The survival outcomes of patients with FL3B were
similar to those of patients with FL3A/FL3B and patients
with FL3B/DLBCL (PFS, P=.23; OS, P=.27). Interest-
ingly, and contradicting the findings in other studies,
an ongoing pattern of relapse was noted in the patients
with FL3B, with most biopsied cases demonstrating
DLBCL.%

In another study, of 53 patients with FL3A and
FL3B, R-CHOP was the initial treatment in 79% of the
patients with FL3B and in 72% of those with FL3A.
Both PES and OS were similar in the 2 groups. As in
other trials, a PFS plateau was observed in the patients
with FL3B, confirming a higher cure rate in this patient
population.

Despite the improved effectiveness with chemoim-
munotherapy regimens in patients with FL, progression
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of disease occurs in approximately 20% within 24 months
of first-line therapy (POD24). The risk for death within
5 years after diagnosis is substantially greater in patients
with POD24 than in patients who do not have disease
progression within 24 months.® This finding has been
validated by the German Low Grade Lymphoma Study
Group (GLSG), which looked at the prognostic value
of POD24 in patients treated with frontline R-CHOR,
and by the British Columbia Cancer Agency in a pop-
ulation-based cohort treated with ritcuximab, cyclophos-
phamide, vincristine, and prednisone (R-CVP). POD24
occurred in 17% of patients in the GLSG study and 23%
of those in the BC Cancer Agency study; the 5-year OS
rates were 41% in the GLSG patients and 26% in the
British Columbia Cancer Agency patients with POD24,
whereas they were 91% and 86%, respectively, for the
patients without POD24 (P<.001).%

Autologous stem cell transplant (autoSCT) consol-
idation after salvage chemoimmunotherapy for eligible
(ie, young and fit) patients with relapsed FL can result
in sustained remission. A European phase 3 randomized
trial called CUP compared chemotherapy vs autoSCT.
At a median follow-up of 69 months, the patients who
underwent transplant had a higher 4-year PFS rate
(55%-58% vs 26%) and OS rate (71%-77% vs 46%)
than those who received chemotherapy.” It is important
to keep in mind that this trial was conducted before the
rituximab era.

Some evidence suggests that aggressive salvage thera-
pies and autoSCT may override the negative effect of early
relapsed disease,” as demonstrated in the follow-up study
of GLSG1996 and GLSG2000. In patients with POD24,
autoSCT was associated with a survival advantage in com-
parison with no transplant (5-year OS rates, 77% vs 59%,
respectively; P=.039).

The benefit of autoSCT also was examined in a retro-
spective analysis of data from the Center for International
Blood and Marrow Transplant Research (CIBMTR) and
the National LymphoCare Study. The analysis involved
patients who received frontline treatment with ritux-
imab-based combination therapy and either progressed
within 2 years or did not respond to initial therapy. When
the population was analyzed as a whole, OS was similar
in the autoSCT and non-autoSCT groups. However, in a
subset analysis of patients with early treatment failure, the
5-year OS rate was higher in the autoSCT group than in
the non-transplant group (73% vs 60%; P=.5).”

Allogeneic stem cell transplant (alloSCT) is a valid
option for the treatment of patients with relapsed FL.
When compared with autoSCT, alloSCT is associated
with a higher rate of transplant mortality but a lower
risk for relapse and a greater potential for cure. This
finding was demonstrated in an analysis of CIBMTR

data from 440 patients with POD24 who were treated
with autoSCT, matched sibling donor (MSD) alloSCT,
or matched unrelated donor (MUD) alloSCT. With
a median follow-up of 69 to 73 months, the adjusted
probability of 5-year OS was significantly higher after
autoSCT (70%) or MSD alloSCT (73%) than after
MUD alloSCT (49%; P=.0008). The 5-year adjusted
probability of non-relapse mortality was significantly
lower for autoSCT (5%) than for MSD alloSCT (17%)
or MUD alloSCT (33%; P<.0001). The adjusted prob-
ability of 5-year disease relapse was lower with MSD
alloSCT (31%) or MUD alloSCT (23%) than with
autoSCT (58%; P<.0001).%°

When alloSCT is used for patients with FL, nonmy-
eloablative preparative regimens are typically the preferred
regimens. Khouri and colleagues published the results of
47 patients with relapsed FL after MSD nonmyeloablative
alloSCT in which a fludarabine, cyclophosphamide, and
rituximab conditioning regimen was used. The estimated
5-year OS rate was 85%, and the estimated 5-year PFS
rate was 83%. The incidence of grade 2 to 4 acute graft-
vs-host disease was 11%."!

Chimeric antigen receptor (CAR) T-cell therapy is
a treatment option for patients with multiple relapses of
FL. Axicabtagene ciloleucel (Yescarta, Kite Pharma), also
known as axi-cel, received accelerated approval from the
US Food and Drug Administration (FDA) for patients
whose disease progressed through 2 or more lines of ther-
apies. The approval was based on the phase 2 ZUMA-5
study, in which 124 patients with relapsed or refractory
FL received axi-cel. Data are available only for a subgroup
of patients with FL (n=84) who had follow-up after 12
months or longer. Treatment with axi-cel resulted in an
80% complete remission rate. The median PFS and OS
were not reached. Details about FL grading were not
presented in the abstract.”> The TRANSCEND NHL
001 trial studied lisocabtagene maraleucel (Breyanzi,
Juno Therapeutics), also known as liso-cel, in patients
with relapsed or refractory large B-cell lymphoma. Of
44 patients, 3 had FL3B, and all remained in complete
response after 1 year of therapy. It should be noted that
although initial studies suggest activity of CAR T-cell
therapy against relapsed FL, the quality of the available
evidence is low because of the limited number of patients
included in these trials and the relatively short follow-ups.
Additionally, CAR T-cell therapy can be associated with
significant toxicity and high cost.

Mosunetuzumab is a novel agent that shows prom-
ise in the treatment of FL. It is a CD20/CD3 bispecific
antibody that redirects T cells to target and eliminate
malignant B cells. In a phase 1/2 trial of a total of 90
patients with FL that had relapsed or was refractory to
at least 2 prior lines of therapy, mosunetuzumab was
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associated with a complete response rate of 60% and a
median PFS of 17.9 months. Mosunetuzumab had a
manageable safety profile, with a low discontinuation rate
due to adverse events (4%). Most of the cases of cytokine
release syndrome were mild and occurred in cycle 1, and

they resolved in all patients after a median of 3 days.”**

Prognosis

The prognosis in patients with FL is variable. Some patients
have waxing and waning disease for many years without
therapy.”> Others have a more aggressive clinical course
and poor outcomes.”” Because of the variability in the
clinical course of FL, many prognostic indices have been
proposed, including the International Prognostic Index
(IPI),% the Follicular Lymphoma International Prognostic
Index (FLIPI),** FLIPI2,% and the Primary Rituximab and
Maintenance Prognostic Index (PRIMA-PI).*® Although
the histologic grade of FL is relevant to patient survival,
grade was not included in the original FLIPI scoring sys-
tem. Among these scoring systems, FLIPI2 and PRIMA-PI
included patients with FL3A but not FL3B, and they can
be used for prognostication of FL3A. Because of the rarity
of FL3B, patients with FL3B were not included in the
primary analysis of these trials. Retrospective series suggest
that the proportion of patients with high-risk IPI scores is
higher in FL3B subgroups than in FL3A subgroups (36%
vs 17%; P=.03),* but lower than in patients with DLBCL
(25% vs 54%; P<.001)." This finding may suggest the
utility of the IPI in FL3B. Notably, the relapse rate after 5
years is fairly low in FL3B disease, with a majority of these
patients considered cured.”

It is worth mentioning that although earlier reports
suggested similar survival curves for grades 3A and
3B,%>*” most of these studies had few patients with
FL3B and short follow-ups. Wahlin and colleagues
demonstrated that after longer follow-up, outcomes
in patients with FL3B are inferior to those in patients
with FL3A. In a retrospective analysis of 505 patients
with FL (94 with FL3A) who had a median follow-up
of 10 years, the clinical course for grade 3A disease was
similar to that for grades 1 and 2 disease. Mortality rates
were higher for FL3B than for FL grades 1 through 3A
(P=.008), but outcomes were improved after an upfront
anthracycline-containing regimen (P=.015). Patients
with FL3B had no relapses or deaths beyond 5 years of
follow-up.”

The prognostic significance of BCL2 has been evalu-
ated in clinical trials. Earlier trials failed to show any effect

16061, however,

of BCL2 protein expression on surviva
subsequent reports suggested a worse prognosis in patients
with BCL2 protein expression.®¢’ Trial results, however,

are conflicting regarding the prognostic value of BCL6

expression; some suggest a negative effect on survival,**7°
whereas others failed to demonstrate such an effect.”!”4
Transformation into aggressive lymphoma and failure to
reach a complete or partial response were independent risk
factors for shorter OS in a multivariable analysis.”> Uptake
on positron emission tomography does not seem to cor-
relate with either the grade of lymphoma or the outcome
following R-CHOP treatment in patients with FL.”?

Conclusion

In summary, the prognosis for patients with FL is quite
favorable. However, the disease course can be more aggres-
sive for a subgroup of patients. Only a limited number of
trials have looked at the optimal management of patients
with FL grade 3. Large, prospective trials evaluating the
optimal evidence-based management approach to patients
with FL grade 3 are lacking and strongly needed.
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