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Introduction

Follicular lymphoma (FL) is a complex immunological disease
with a heterogenous clinical trajectory. It originates in the
germinal centers of lymph node follicles, from malignant B-cell
lymphocytes that usually harbor the t(14;18) chromosomal
translocation, leading to an overexpression of the B-cell
lymphoma 2 (Bcl-2) protein [1]. However, BCL2 overexpression
alone is insufficient to drive disease development, and FL
cells remain highly reliant on interactions with surrounding
lymphoma microenvironment (LME) for survival, proliferation,
and immune evasion [2-4]. Consequently, the onset and
progression of FL are exquisitely dependent on interactions
with the LME.

The unique biology of FL contributes to its marked
radiosensitivity and its response to anti-CD20 directed therapy,
such as rituximab, which directly targets malignant B cells
and further disrupts the LME [5]. Furthermore, accumulating
evidence suggests bispecific antibodies (BsAbs), such as
mosunetuzumab and epcoritamab that target CD3xCD20
antigens, may overcome microenvironment mediated
immune suppression, activating cytotoxic T cells and providing
an effective treatment in relapsed or refractory disease [6-8].
Early-stage FL (ESFL) has a gene expression signature that
differs significantly from advanced stage FL and typically has

more CD8+ T cells, fewer CD68+/CD163+ macrophages and
a lower rate of BCL2 translocation [9,10]. ESFL may respond
more favorably compared to advanced-stage disease when
treated with immunotherapy.

The updated secondary analyses from the TROG 99.03/
ALLGLows5 randomized controlled trial provide a rich dataset
thatinvites consideration beyond the headline finding of TROG
99.03: namely a 40% improvement in >10-year progression-
free survival among patients with ESFL treated with rituximab,
compared with those treated without rituximab (involved
field radiotherapy (IFRT) plus cyclophosphamide, vincristine,
prednisolone (CVP) or IFRT alone) [11,12]. The absence of
any observed histological high-grade transformation among
patients who received rituximab, the absence of any increased
second malignancy signal within previously irradiated
volumes, and the similar toxicity burden of CVP versus R-CVP,
have implications that extend well into the current therapeutic
era.

Here, we revisit the recently published TROG 99.03 secondary
analyses, within the broader context of the published
literature, to consider what they reveal about the beneficial
immunological effects of rituximab and the key questions
that remain in the management of ESFL. To date, TROG 99.03
remains the only randomized controlled trial examining the
addition of systemic therapy to radiotherapy in ESFL. The
trial randomized 75 patients to IFRT alone versus 75 to IFRT
followed by systemic therapy, with approximately half of
those randomized to systemic therapy receiving CVP and half
— following a protocol amendment — receiving R-CVP.
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Rituximab as the Active Immunological Agent: What
the Transformation Data Tell Us

One of the most striking findings in the TROG 99.03 dataset
is that in the subset randomized to systemic therapy, all
five histological transformations to high-grade lymphoma
occurred in patients who received IFRT plus CVP, while no
transformationswere observedinthe 32 patientswhoreceived
IFRT plus R-CVP [12]. The rate of transformation was similar in
patients who received RT alone versus RT plus CVP without
rituximab. Given the small number of events, this observation
is limited and should therefore be considered hypothesis-
generating rather than statistically meaningful. However, it
suggests that rituximab, rather than cytotoxic chemotherapy
CVP, played the most important role in suppressing the risk of
histological transformation. This finding and hypothesis are
supported by the population-based Aristotle study, which
analyzed more than 8,000 patients with follicular ymphoma
and found that exposure to rituximab as part of first-line
therapy was associated with a significantly lower risk of
histological transformation, irrespective of disease stage or
chemotherapy backbone [13].

There are several mechanisms by which rituximab may
prevent transformation. Direct anti-CD20 antibody-mediated
cellular  cytotoxicity (ADCC), complement-dependent
cytotoxicity (CDC), and induction of apoptosis in malignant
B-cells are well established [5,14]. Potentially more important
in the context of transformation prevention, however, is
rituximab's likely capacity to disrupt several key tumor-
microenvironment interactions that occur in FL [3,4]. By
depleting CD20-positive B-cells from the tumor niche,
rituximab may disrupt the crosstalk between malignant
B-cells and the follicular T-helper cells, macrophages and
follicular dendritic cells that ordinarily sustain tumor
growth and immune evasion [2-4,15]. This disruption could
reduce selective pressure for the acquisition of genetic
alterations deregulating cell-cycle progression and DNA
damage responses (such as inactivation of CDKN2A/B, MYC
rearrangements, and TP53 mutations), leading to transformed
FL[16].

The updated primary analysis of TROG 99.03 (2024), identified
elevated intratumoral CD8a expression on diagnostic biopsy
as an independent favorable prognostic factor alongside
rituximab in multivariate analysis [17]. Among patients
receiving systemic therapy, those with high baseline CD8a
expression who received rituximab-containing treatment had
markedly superior median PFS (11.5 years) compared with
either CVP alone (6.58 years) or rituximab-containing therapy
in patients with low baseline CD8a expression (5.67 years),
suggesting that the pre-treatment immunological context
of the tumor microenvironment substantially modifies
the efficacy of anti-CD20 therapy. A possible mechanistic

explanation is provided by recent evidence that rituximab-
mediated ADCC, which is executed by natural killer cells, is
augmented by T-cell help within the tumor microenvironment;
interestingly, this effect has been linked to CD4+ rather than
CD8+ T cells [18], suggesting the relationship between CD8a
expression and rituximab efficacy may reflect a broader
immunologically "hot" microenvironment rather than a
direct CD8-dependent mechanism. Conversely, tumors with
low CD8a infiltration may reflect a more immunologically
"cold" microenvironment and therefore be less responsive to
rituximab therapy.

That CD8+ T-cell infiltration appears to be more prevalent in
early-stage than advanced-stage FL lends particular relevance
to these findings in the ESFL setting [10], and is consistent
with earlier observations from a Nordic cohort suggesting a
favorable prognostic role for CD8+ infiltration in rituximab-
treated patients [19]. Whether CD8a expression constitutes
a truly predictive biomarker capable of identifying patients
most likely to benefit from rituximab, or reflects a more
broadly favorable immune phenotype, warrants prospective
evaluation. However, it raises an important prospect of
immune phenotyping the FL tumor microenvironment as a
future tool for treatment selection in ESFL.

Reconsidering Chemotherapy: The Case for De-
escalation in Selected Patients

The TROG 99.03 secondary analyses confirm that R-CVP
carries significant but manageable acute toxicity. Whilst 99%
of patients receiving systemic therapy experienced some kind
of adverse event (AE), 70% of these AEs were CTCAE Grade 1
or 2 [12]. Toxicity with R-CVP was generally transient, though
in some cases even G1-G2 peripheral neuropathy could have
been associated with a meaningful reduction in quality of
life. A comprehensive account of treatment-related toxicity
outcomes in TROG 99.03 is provided in the original secondary
outcomes publication [12].

The observation that global toxicity burden scores were

very similar between CVP and R-CVP patients, combined
with the finding that transformation only occurred in the
non-rituximab group, naturally prompts the question: is
the chemotherapy backbone of cyclophosphamide and
vincristine adding any meaningful benefit, or is it simply
adding toxicity? This possibility must, however, be treated
cautiously. TROG 99.03 was neither designed nor powered
to formally evaluate chemotherapy omission, and no
treatment arm directly compared rituximab alone with
R-CVP. The question is therefore raised by indirect evidence
(transformation events and toxicity burden) rather than
answered by a direct randomized comparison. Can systemic
therapy be de-escalated, and chemotherapy removed
altogether?
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Published observational and phase Il evidence suggests
that rituximab monotherapy combined with radiotherapy is
a well-tolerated regimen that may achieve equivalent or near-
equivalentlong-termdisease controltochemoimmunotherapy
in ESFL. A multicenter Italian observational study (n=94)
demonstrated that the addition of rituximab to IFRT
prolonged 10 year PFS compared to IFRT alone (64.6% vs
50.7% respectively) [20]. Subsequently, the phase Il MIR study
(n=85) examined the use of rituximab plus involved-field RT in
early-stage nodular FL and concluded that the PFS at 5 years
of 78% was similar to that of TROG 99.03 (86% at 5y with IFRT
+ R-CVP) but without the accompanying toxicity [21]. These
two studies form the foundation for the MD Anderson trial,
NCI-2012-00734, which is randomizing patients with ESFL to
IFRT versus IFRT plus concurrent and maintenance rituximab
[22]. Recruitment is complete, and its results will provide the
first randomized, prospective test of whether chemotherapy
can be safely omitted from frontline systemic therapy in ESFL.

Radiotherapy as an Immune Partner

Radiotherapy's role in FL extends beyond local tumor
control. It can induce a significant immune response, even
producing regression outside the irradiated volume (the
abscopal effect) [23]. Radiotherapy's resulting shift in the LME
may enhance the activity of subsequent immunotherapy,
raising the question of whether radiotherapy and anti-
CD20 therapy also interact more directly at the cellular level.
Preclinical evidence supports the existence of such direct
radiosensitizing effects of rituximab on lymphoma cells,
providing a mechanistic rationale for the combination of
anti-CD20 therapy with external beam radiotherapy beyond
their simply additive, independent activities. Skvortsova and
colleagues demonstrated that simultaneous exposure of
NHL cell lines to ionizing radiation and rituximab markedly
enhanced apoptosis and cell growth delay compared with
either modality alone, mediated through downregulation
of c-myc and bcl-XL expression alongside modulation of cell
cycle regulatory proteins including p53, p21/WAF1, and p27/
KIP1 [24].

A subsequent study by the same group extended
these findings, showing that rituximab abrogated the
radioresistance of B-lymphoma RL and Raji cells in-vitro, and
enhanced radiation-triggered apoptosis via both caspase-
dependent and caspase-independent mechanisms [25].
However, the relationship between rituximab and radiation is
not straightforwardly synergistic at all dose levels.

One in-vitro study found that whilst rituximab radiosensitized
lymphoma cells at lower radiation doses, it paradoxically
conferred relative radioprotection at higher doses, possibly
through cell cycle arrest in the radioresistant GO/G1

phase, a finding that warrants consideration in the design
of combined modality regimens [26]. These preclinical
observations collectively suggest that the sequencing and
dose of radiotherapy relative to rituximab administration
may influence the magnitude of any radiosensitizing
effect. Whether this translates into a clinically meaningful
enhancement of tumor cell kill within the irradiated volume
in ESFL, over and above what would be achieved by IFRT or
rituximab alone, has not been formally tested, but it provides
an additional biological rationale for combining low-dose
radiotherapy with anti-CD20 antibody therapy in the de-
escalation strategies now under investigation.

How Low Can We Go with Radiotherapy?

The rationale for de-escalation of radiotherapy partly
comes from the FORT trial which established that 4 Gy
radiotherapy was effective at providing good local control
for indolent lymphoma with minimal toxicity, with 81% of
patients responding to treatment [27,28]. However, 4 Gy was
inferior to 24 Gy in achieving complete response (CR): 68%
of sites irradiated after 24 Gy achieved CR whereas only 49%
achieved it after 4 Gy [27]. CR rate at a single early timepoint
may nonetheless underestimate true long-term local disease
control — in the TROG 99.03 study, fewer than 5% of patients
had isolated in-field relapses after 30 Gy.

When combined with immunotherapy, the primary role of
low-dose RT (LDRT) need not be permanent local disease
eradication per se, but rather to exert an immunomodulatory
effect on the tumor microenvironment and amplify the anti-
tumor immune response induced by anti-CD20 antibody
therapy [29]. This potential synergy between LDRT and anti-
CD20 antibodies is now being tested prospectively, with
complete metabolic response (CMR) as the key outcome
measure — a marker already established as prognostic for
progression-free survival in FL by the landmark GALLIUM trial
using baseline and end-of-induction PET/CT scans [30].

The GAZAI trial (NCT03341520) is a single arm phase Il study
investigating the synergistic effect of combination LDRT (4 Gy)
and anti-CD20 antibody obinutuzumab in patients with early-
stage nodular follicular lymphoma with the aim of reducing
the RT dose whilst maintaining adequate CMR. It reported
its promising interim results in 2023: 46/53 patients (87%)
achieved a CMR at 18 weeks (Deauville score <3) [31].

Following this, the FORTplus trial (NCT05045664) is now
investigating this further in a randomized phase Ill study,
setting out to prove the non-inferiority of LDRT (4 Gy) in a
combined approach with an anti-CD20-antibody, and the
possible superiority of the obinutuzumab + LDRT vs rituximab
and standard dose radiotherapy [32]. The results of this are
eagerly awaited.
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Low Rate of Treatment-Related Second Malignancies

The TROG 99.03 secondary analyses provide unique
long-term data on second malignancy risk, with 29 new
malignancies diagnosed in 28 patients over a median follow-
up of 11.3 years [12]. The observation that the large majority
(26/29, 90%) occurred distant from the previously irradiated
volume is reassuring and consistent with emerging evidence
from other NHL cohorts that modern IFRT, with smaller fields
and more conformal techniques, contributes minimally to
second cancer risk [33].

Interestingly, the cumulative incidence of second
malignancies at 10 years was lowest in the R-CVP group (3%)
compared to IFRT alone (15%) or IFRT plus CVP (17%), although
the R-CVP-treated patients had shorter median follow-up. This
is consistent with prior literature suggesting that rituximab
exposure does not appreciably increase second malignancy
risk beyond that conferred by chemotherapy or the underlying
disease itself [34-37]. Several explanations may underlie
this finding. First, in TROG 99.03 R-CVP patients experienced
substantially lower rates of relapse and therefore received
fewer cumulative lines of subsequent chemotherapy, reducing
their exposure to chemotherapeutic agents with mutagenic

potential [11]. This is consistent with the trial's observation
that the single case of myelodysplasia/acute myeloid leukemia
arose after multiple courses of chemotherapy for relapsed
disease, rather than a likely direct consequence of frontline
therapy. Secondly, rituximab's mechanism of action does
not directly involve DNA damage or hematopoietic stem cell
exposure, unlike alkylating agents such as cyclophosphamide.
Athird, more speculative possibility is that rituximab-mediated
disruption of the immunosuppressive FL microenvironment
may help preserve broader immune surveillance, which could
plausibly reduce susceptibility to second malignancies, given
that FL patients carry up to a 42% excess risk of second cancers
compared with the general population, an excess thought
to be partly attributable to chronic immune dysfunction
[35,38,39]. The sample sizes in TROG 99.03 are insufficient to
distinguish between these explanations but are hypothesis-
generating; evaluation in larger cohorts with mature follow
up would help clarify whether the apparent advantage
with rituximab reflects reduced cumulative chemotherapy
exposure, preserved immune surveillance, or both. Table
1 summarizes the trials discussed above, alongside their
treatment strategies, radiotherapy doses, sample sizes, key
outcomes, and major limitations.

Table 1. Summary of major trials informing initial treatment strategy in early-stage follicular lymphoma (ESFL).

Trial Design Treatment strategy RTdose Sample Key outcome Major limitations

size
TROG 99.03 / Randomized IFRT alone vs IFRT + IFRT n=150 >10-year PFS improved Small number of
ALLG NHLO5 controlled trial systemic therapy (CVP,  (standard 40% with rituximab- transformation events
(MacManus et al. later amended to dose) containing arm; (5) thus no formal
2018) [11] R-CVP) all 5 histological statistical inference
TROG 99.03/ transformations possible; predates
ALLG NHLO5 occurred in the non- FDG-PET staging
Secondary rituximab arm; similar ~ and obinutuzumab/
analyses toxicity with CVP vs bispecific antibodies
(Johnstone et al. ek
2026) [12]
Italian Retrospective  IFRT = rituximab IFRT n=94 10-year PFS 64.6% Observational,
multicentre observational (+rituximab) vs 50.7%  retrospective data, non-
observational (IFRT alone) randomized
study
(Ruella et al. 2016)
[20]
MIR study Phase Il, single- Rituximab + IFRT IFRT n=85 5-year PFS 78%, similar No randomized
(Herfarth et al. arm to TROG 99.03 R-CVP comparator; single-arm
2018) [21] arm (86%) but without phase Il design

added toxicity

MD Anderson Randomized IFRT vs IFRT + IFRT Recruitment Pending — first Results not yet
trial controlled trial concurrent/ complete;  randomized, available
(NCI-2012-00734. maintenance rituximab not yet prospective test

reported of chemotherapy

Current) [22]

omission in ESFL
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Trial Design Treatment strategy RTdose Sample Key outcome Major limitations
size

FoRT trial Randomized RT dose comparison 4Gyvs24 n=548 4 Gy inferiorto 24 Gy Includes follicular

saln el controlled trial, alone Gy for local control (5-year and marginal zone

2014; long-term phase 3 non- LPFS 70.4% vs 89.9%)  lymphoma across

follow-up 2021) inferiority and complete response all stages and both

[27,28] (49% vs 68%) radical/palliative intent,
not ESFL-specific

FORTplus trial Randomized Low-dose RT (4 Gy) 4Gy vs Ongoing Pending — testing Results not yet

(NCT05045664. controlled trial, + obinutuzumab vs standard non-inferiority available

Current) [32] phase Il standard-dose RT + dose of low-dose RT +

rituximab obinutuzumab

GAZAI Phase Il, single- Low-dose RT (4 Gy) + 4 Gy n=53 Interim (2023): 46/53 Interim results

(NCT03341520; arm obinutuzumab (87%) achieved only; single-arm,

Herfarth et al. complete metabolic no randomized

2023) [31] response at 18 weeks  comparator; small

(Deauville <3) sample

PFS: Progression-Free Survival; IFRT: Involved-Field Radiotherapy; RT: Radiotherapy; LPFS: Local Progression-Free Survival; CVP: Cyclophosphamide, Vincristine,

Prednisolone; R-CVP: Rituximab plus CVP.

Where This Leaves Us: Initial Treatment Selection
for Early-Stage Fl in the 2026 Landscape

The trajectory of these findings points toward a future ESFL
treatment paradigm built onimmunological rather than purely
anatomical or histological criteria. TROG 99.03 remains the
only randomized controlled trial to compare RT alone with RT
plus adjuvant systemic therapy, and therefore constitutes the
only level 1 evidence to date. Notably, the trial was designed
and conducted in an era predating both incorporation of
FDG-PET into staging and the development of more effective
anti-CD-20 antibodies, such as obinutuzumab. Despite these
limitations, its findings make clear that the initial treatment
strategy in ESFL warrants careful consideration where long
term PFS and freedom from transformed disease are important
to the patient and secondary analyses provide a coherent
rationale for testing immunotherapeutic agents earlier in the
disease course.

Radiotherapy alone can therefore no longer serve as the
benchmark against which future strategies aimed at improving
long-term disease free survival are compared. Instead, the
combination of local radiation therapy and rituximab offers a
low-toxicity and cost-effective [40] benchmark against which
newer and more expensive therapies — such as obinutuzumab
or bispecific agents - should be evaluated. Obinutuzumab's
enhanced direct cytotoxicity and ADCC relative to rituximab
[41,42] is already being exploited in GAZAI and FORTplus
trials as a means of potentially compensating for reduced
radiotherapy dose [31,32]. Whether this translates into durable
disease control,and whetheritfurtherreducesrisk of high grade
transformation beyond what moderate-dose radiotherapy and
rituximab can achieve, remains to be established.

The newer CD3xCD20 bispecific antibodies, such as
mosunetuzumab and epcoritamab, offer a mechanistically
distinct approach to engaging T-cell immunity against
CD20-positive tumor cells. Unlike rituximab, whose efficacy
may depend in part on the local microenvironment already
containing sufficient effector or helper T cells to support
NK-cell-mediated ADCC, bispecific antibodies act by directly
cross-linking CD3 on any circulating or tissue-resident T cell to
CD20 on the tumor cell, triggering T-cell activation and direct
cytotoxicity independent of pre-existing tumor-infiltrating
lymphocyte density, NK-cell function, or complement fixation
[6,7,43]. This mechanism does not require a tumor already
populated by an adequate T-cell infiltrate; rather, it recruits
and activatesT cells at the tumor site regardless of the baseline
immune landscape. As such, CD3xCD20 bispecific antibodies
may represent a particularly valuable strategy in tumors
with a CD8-poor, immunologically "cold" microenvironment,
where insufficient tumor T-cell infiltration could limit the
effectiveness of antibody therapies that depend on it.

Combining low-dose radiotherapy — which induces
immunogenic cell death and recruits effector T-cells into the
tumor microenvironment [44] — with a bispecific antibody
capable of engaging those recruited T-cells against residual
disease is an attractive hypothesis that has yet to be tested in
ESFL. This raises the prospect of an immunologically rational
treatment algorithm in which patients with CD8-enriched
tumors might be managed with radiotherapy plus rituximab
or obinutuzumab, while those with CD8-poor disease are
directed toward radiotherapy plus CD3xCD20 bispecific
antibody. Figure 1 demonstrates an example schematic
diagram to this effect.
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high CD8a

CD8-enriched
("hot") tumour

Radiotherapy +
rituximab or

obinutuzumab
(anti-CD20 antibody-based)

Rationale:
Pre-existing CD8+ infiltrate may support an
il y "hot" mi
responsive to RT/mAb

Early-stage follicular ymphoma
Baseline assessment of tumour CD8a expression

Tumour immune
microenvironment

low CD8a

CD8-poor
("cold") tumour

Radiotherapy +
CD3xCD20
bispecific antibody

(e.g. mosunetuzumab, epcoritamab)

Rationale:
Bispecific antibodies redirect any
circulating T cell to tumour, independent
of baseline CD8+ infiltrate or NK/ADCC

Hypothesis-generating, not current standard of care
Requires prospective validation of CD8a as a predictive biomarker before clinical use

Figure 1. Proposed biomarker-guided treatment algorithm for early-stage follicular lymphoma (ESFL). Tumors with high baseline CD8a
expression (an immunologically "hot" microenvironment) may be preferentially managed with radiotherapy plus an anti-CD20 antibody
(rituximab or obinutuzumab), which depend in part on pre-existing CD8+ effector cells and NK-cell-mediated ADCC. Tumors with low
CD8a expression ("cold" microenvironment) may instead be directed toward radiotherapy plus a CD3xCD20 bispecific antibody (e.g.
mosunetuzumab, epcoritamab), which redirects circulating T cells to the tumor independent of baseline immune infiltrate. This algorithm
is hypothesis-generating and has not been prospectively validated; CD8a is not currently a validated predictive biomarker and should not

yet guide treatment selection outside a research setting.

It is worth noting, however, that bispecific agents are
currently expensive and can carry significant toxicity [45].
Their widespread adoption in ESFL would only be justifiable if
they proved cost-effective and could match the PFS achieved
with radiotherapy plus R-CVP in the TROG 99.03 study.
Replacing radiotherapy — an inexpensive, effective, and low-
toxicity backbone of combination therapy in ESFL — in favor
of a more costly and potentially more toxic alternative would
require high-level evidence of superior efficacy.

Chimeric antigen receptor (CAR) T-cell therapy represents a
further, mechanistically distinct approach to engaging T-cell
immunity against B-cell ymphoma and is already established
in the relapsed/refractory setting [46-48]. Axicabtagene
ciloleucel, an autologous anti-CD19 CAR T-cell product,
achieved an overall response rate of 94% (79% CR) in the
pivotal ZUMA-5 trial in the FL subgroup of relapsed/refractory
indolent non-Hodgkin lymphoma [49]. Tisagenlecleucel, a
second CD19-directed CAR T-cell product, produced a CR
rate of 69.1% and an overall response rate of 86.2% in the
ELARA trial, with a manageable toxicity profile (grade >3

cytokine release syndrome in 0% and grade >3 neurotoxicity
in 3% of patients) [50]. Both products are now FDA approved
for relapsed/refractory FL. However, this evidence base is
confined to heavily pretreated, relapsed/refractory disease,
where tumor burden, prior immunosuppression, and host
immune fitness differ substantially from the first-line ESFL
setting. Extrapolating a role for CAR T-cell therapy to first-line
ESFL is currently not supported by any existing trial data.

Realizing any of these biologically guided strategies, such as
a CD8a-directed treatment algorithm, low-dose radiotherapy
combined with anti-CD20 or bispecific antibodies, or cellular
therapies, will require long-term prospective trial data. For
approaches guided by immune phenotype, this will also
require routine, standardized assessment of the tumor
immune microenvironment at diagnosis, a practice not
currently employed in most FL staging pathways. The TROG
99.03 CD8a findings illustrate what such a biomarker might
look like, though, as discussed below, several limitations
temper how far these findings can currently be extended.
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Limitations

Several limitations warrant consideration. TROG 99.03
remains the only randomized controlled trial directly testing
the addition of systemic therapy to radiotherapy in ESFL, thus
much of the surrounding discussion draws on observational,
phase ll, and biomarker data [17,19-21]. The trial predates
the routine use of FDG-PET in staging, raising the possibility
of occult under-staging in some patients; its findings should
therefore be interpreted with caution when applied to a
contemporary, PET-staged population. The prognostic value
of CD8a expression, while biologically plausible [17,18], has
not been prospectively validated and should not yet guide
treatment selection. At present, proposed future strategies
remain supported only by indirect or preclinical evidence.

Conclusion

The secondary analyses of TROG 99.03, along with other
published literature, suggest that rituximab, not the cytotoxic
chemotherapy backbone, is the agent most plausibly
responsible for the prevention of histological transformation
and the favorable long-term outcomes observed with
combined modality therapy in ESFL. Taken together with
the broader shift toward immunologically guided therapy
in FL, this reframes the central clinical question from
"should systemic therapy be added to radiotherapy" to
"which systemic therapy, with what dose of radiotherapy,
and for which patients." The emerging evidence around
radiotherapy dose de-escalation, the immunological synergy
between low-dose radiotherapy and anti-CD20 antibody
therapy, and the apparent absence of added second
malignancy risk with rituximab collectively support a shift
away from chemotherapy-based combinations and toward
immunological, biomarker-informed treatment strategies.
The results of FORTplus and the MD Anderson trial will be
important steps in testing these hypotheses prospectively; in
the interim, TROG 99.03 is a reminder of how a robust, mature
study continues to generate questions and discussion long
after having been reported.
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