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I N TRODUC TION

Follicular lymphoma (FL) is the most common indolent 
lymphoma.1 Management of patients with newly diagnosed 
disease can range from watch and wait policy, to single-
agent rituximab or rituximab-based combinations.2–5 For 

symptomatic patients or patients with high tumour burden, 
either rituximab alone or, more frequently, combination of 
rituximab with chemotherapy is a standard approach.6 In 
an effort to develop combination therapies that are better 
tolerated than chemotherapy, several studies have inves
tigated the addition of novel therapies to rituximab in the 
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Summary
The randomized phase II SAKK 35/14 trial, conducted by the Swiss Group for 
Clinical Cancer Research (SAKK) and the Nordic Lymphoma Group (NLG), com-
pared efficacy and safety of rituximab (375 mg/m2 intravenously for 4 weeks followed 
by maintenance every 2 months for 24 months) plus placebo (arm A) versus the same 
schedule of rituximab plus ibrutinib (560 mg daily for 24 months, arm B) in patients 
with advanced follicular lymphoma in need of systemic therapy. The primary end-
point, complete remission (CR) rate at 24 months, was 36% in arm A and 40% in arm 
B, with no statistically significant difference. Three-year progression-free survival 
(PFS) was 36% in arm A and 45% in arm B, with a hazard ratio of 0.64 (p = 0.057). 
Three-year overall survival was about 96% in both arms. A higher percentage of pa-
tients in arm B experienced grade ≥3 adverse events, but they were manageable. No 
toxic deaths were observed. Although the primary end-point (CR rate at 24 months) 
was not met, a trend towards improved PFS with ibrutinib plus rituximab observed 
at the prespecified significance level of 0.1 may indicate a potential clinical benefit.
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front-line setting. Among them, the combination of rituxi-
mab with lenalidomide is as effective and safe as rituximab-
chemotherapy, providing an acceptable chemo-free option 
for untreated FL.3,7 The combination of rituximab and ibru-
tinib has also been shown to be well tolerated and active.8–10 
The Swiss Group for Clinical Cancer Research (SAKK), 
now the Swiss Cancer Institute (SCI), and the Nordic 
Lymphoma Group (NLG) have a long-standing tradition of 
conducting studies on chemotherapy-free first-line treat-
ments in FL,11–15 including the randomized SAKK 35/10 
trial comparing rituximab with lenalidomide versus rituxi-
mab alone,16,17 and more recently the SAKK 35/15 phase I 
trial evaluating the combination of obinutuzumab with the 
B-cell lymphoma 2 (BCL2) inhibitor venetoclax.18 In the 
present study, single-agent rituximab was compared with a 
combination therapy with ibrutinib, using a 2-year rituxi-
mab administration schedule often employed as first-line 
maintenance, alongside a fixed 2-year ibrutinib regimen.

PATIE N TS A N D M ETHODS

Study design and eligibility criteria

SAKK 35/14 was an international, multicentre, randomized, 
double-blind, placebo-controlled phase II trial sponsored 
by SAKK and conducted by SAKK in collaboration with the 
NLG.

Eligible patients were adults with CD20-positive FL con-
firmed by centrally reviewed pathology (grades 1, 2 or 3a), 
stage III–IV or stage II not suitable for radiotherapy, and re-
quiring systemic therapy. Treatment indication was defined 
by the presence of at least one of the following criteria: symp-
tomatic disease; bulky disease (≥6 cm); steady, clinically rel-
evant progression of any tumour lesion for ≥3 months; B 
symptoms (weight loss >10% within 6 months, drenching 
night sweats or fever >38°C not due to infection); lymphoma-
related anaemia (haemoglobin <100 g/L); or thrombocyto-
penia (platelets <100 × 109/L).

Additional inclusion criteria included measurable or 
evaluable disease, at least one FDG-avid lesion on contrast-
enhanced 18F-fluorodeoxiglucose positron emission tomog-
raphy/computed tomography (18F-FDG PET/CT), World 
Health Organization (WHO) performance status 0–2 and 
adequate organ function.

Main exclusion criteria were prior systemic FL therapy, 
tumour bulk requiring rapid response, history of stroke or 
intracranial haemorrhage within 6 months, concomitant 
conditions requiring oral anti-coagulation, clinically signif-
icant cardiovascular disease, central nervous system (CNS) 
involvement, active HBV or HCV infection, HIV infection, 
prior or concurrent malignancy and pregnancy.

The trial was conducted in accordance with the 
Declaration of Helsinki, approved by local ethics commit-
tees, and all patients provided written informed consent. 
It was registered at Clini​calTr​ials.​gov (NCT02451111) and 
EudraCT (2015-001487-19).

Study treatment

Patients were randomized to rituximab plus placebo (arm 
A) or rituximab plus ibrutinib (arm B). Ibrutinib was given 
orally (560 mg daily) for 24 months; rituximab (375 mg/m2 
intravenously [IV]) weekly × 4, then every 2 months for 12 
maintenance doses, IV or subcutaneously (SC) (1400 mg) per 
local policy (Figure S1).

Study end-points and clinical assessment

The study end-points were defined according to the revised 
response criteria for malignant lymphoma.19

The primary end-point was the complete remission (CR) 
rate at 24 months post-randomization, assessed by PET/CT 
with independent response review (IRR). Metabolic response 
was evaluated as per Lugano criteria using the Deauville 5-
point scale: complete response was defined as no 18F-FDG 
uptake or uptake below liver activity (Deauville 1–3), while 
uptake above liver activity (Deauville 4–5) was classified as 
partial response (PR), stable disease or progressive disease 
(PD) based on changes from baseline.19

Secondary end-points, described in Table S1, included CR 
at 30 months assessed by IRR using PET/CT; minimal residual 
disease (MRD) in blood and bone marrow; overall response 
rate (ORR; CR plus PR) at 6 months; duration of complete 
response (DoCR); progression-free survival (PFS); event-free 
survival (EFS); time to next anti-lymphoma therapy (TTNT); 
and overall survival (OS).19 Adverse events (AEs) were as-
sessed using National Cancer Institute (NCI) Common 
Terminology Criteria for Adverse Events (CTCAE v4).20

Baseline assessments included physical examination, rou-
tine laboratory tests, contrast-enhanced 18F FDG PET/CT, 
bone marrow evaluation, cardiac assessment (echocardiog-
raphy or MUGA where indicated), pregnancy testing and 
tumour re-biopsy if required. During treatment, contrast-
enhanced CT was performed at weeks 12, 24, and 52 (op-
tional 18F FDG PET/CT), with 18F FDG PET/CT at weeks 
106 (primary end-point) and 130; IRR review was conducted 
only at weeks 106 and 130. Bone marrow biopsy was required 
to confirm CR in patients with baseline marrow involvement.

Sample size calculation and statistical 
considerations

Sample size was calculated based on the primary end-point of 
CR at 24 months determined by PET/CT. Assuming CR rates 
of 35% with monotherapy and 50% with combination therapy, 
with a one-sided type I error of 10% and 80% power, 190 pa-
tients (95 per arm) were required. Quantitative variables were 
summarized using median, minimum and maximum values 
and categorical variables using counts and percentages. For 
proportion-based efficacy end-points, point estimates and 
Clopper–Pearson 95% confidence intervals (95% CIs) were 
calculated by treatment arm. Treatment comparisons were 
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performed using logistic regression adjusted for stratifica-
tion factors. Time-to-event end-points were analysed using 
Kaplan–Meier estimates with 95% CIs, and treatment ef-
fects were assessed using Cox proportional hazards models 
adjusted for stratification factors. The significance level (α) 
was set at 0.1. All analyses were performed using SAS 9.4 (SAS 
Institute) and R 4.4.1 (https://​www.​r-​proje​ct.​org).

R E SU LTS

Between November 2015 and June 2020, a total of 197 patients 
were registered, 196 patients were randomized and 192 re-
ceived trial treatment and entered the analysis populations. 
The database cut-off date for the primary analysis was 13 May 
2024. Patient disposition is outlined in the consolidated stand-
ards of reporting trials (CONSORT) diagram in Figure 1.

Besides a slight, not statistically significant prevalence of 
women in arm A, the baseline clinical characteristics were 
very well balanced between the two treatment arms (Table 1). 
Median age at diagnosis was similar in the two arms: 60 years 
(range, 28–85) in arm A and 61.5 years (range, 35–84) in arm 
B. Patients with stage III–IV disease comprised 92% in arm 
A and 84% in arm B. According to the Follicular Lymphoma 
International Index (FLIPI) score, 19% of patients were 

classified as low risk, 36% as intermediate risk and 45% as 
high risk in the entire cohort.

In the ibrutinib arm, 79.8% of patients (75/94) had at least 
one dose reduction or schedule deviation, with no impact on the 
primary end-point (Fisher's exact test, p = 0.441). Treatment was 
permanently discontinued in 41 patients (21%): 14 in arm A and 
27 in arm B (Table S2). Ibrutinib discontinuation also had no 
significant effect on the 24-month complete response (CR) rate 
(Fisher's exact test, p = 0.103). The median ibrutinib exposure 
was 17.5 months (range, 0.1–24.8) while the median dose inten-
sity (total dose/exposure days) was 551 mg (range, 205–560).

Efficacy

As mentioned above, a total of 192 patients were eligible for 
the full analysis set (FAS) and per protocol set (PPS) (98 in 
arm A; 94 in arm B).

ORR at 6 months assessed by local investigators (using 
either CT or PET/CT) was 59.2% (95% CI, 48.8%–69.0%) in 
arm A and 73.4% (95% CI, 63.3%–82.0%) in arm B, with an 
odds ratio (OR) for arm A versus B of 0.53 (95% CI, 0.28–
0.99), p = 0.046 (Table 2).

Complete remission rate at 24 months (primary end-
point) assessed by PET/CT by the IRR panel was 35.7% (95% 

F I G U R E  1   CONSORT diagram.

Screened
N = 203

Screening
failure
n = 6

Registered
n = 197

Randomised
n = 196

Not
randomised

n = 1

Arm A: Placebo
n = 98

Analysis set
n = 98

Arm B: Ibrutinib
n = 98

Analysis set
n = 94

––––– Alive: 84
–––– Dead: 7
–––– Lost to follow-up:  2
–––– Consent withdrawn: 1

Not
treated
n = 4

––––– Alive: 86
–––– Dead: 9
–––– Lost to follow-up:  3
–– Consent withdrawn:
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CI, 26.3%–46.0%) in arm A and 40.4% (95% CI, 30.4%–
51.0%) in arm B (Table 2; Table S3) with an odds ratio (OR) 
for arm A versus B of 0.80 (95% CI, 0.44–1.46; p = 0.233). 
Thus, the superiority of one arm over the other could not be 
demonstrated.

CR at 30 months determined by PET/CT scan by the IRR 
panel was 28.6% (95% CI, 19.9–38.6%) in arm A and 34.0% 

(95% CI, 24.6–44.5%) in arm B, with an OR for arm A versus 
B of 0.77 (95% CI, 0.41–1.46, p = 0.427) (Table 2).

Nevertheless, the best ORR (IRR, by PET/CT) was 66.4% 
(95% CI, 57.1–76.5) in arm A and 84% (95% CI, 75.0–90.8) 
in arm B, with an OR for arm A versus B of 0.39 (95% CI, 
0.20–0.79, p = 0.008) (Table 2).

Median DoCR was not reached (NR) in both arm A (95% 
CI, 20.8 months to NR) and arm B (95% CI, 49.4 to NR). The 
hazard ratio (HR) for DoCR in arm B versus A was 0.64 (95% 
CI, 0.20–2.06; p = 0.454).

Median PFS in arm A was 32.7 months (95% CI, 24.6–55.0) 
and 61.9 months (95% CI, 33.1 to NR) in arm B (Figure 2A). 
The HR for PFS in arm B versus A was 0.64 (95% CI, 0.40–1.01; 
p = 0.057). Median EFS was 21.6 months (95% CI, 11.1–24.8) in 
arm A and 30.2 (95% CI, 17.9–61.0) in arm B (Figure 2B). The 
HR for EFS in arm B versus A was 0.69 (95% CI, 0.47–1.00; 
p = 0.053). Median TTNT was 41.2 months (95% CI, 24.0–NR) 
in arm A and 73.8 (95% CI, 33.1–NR) in arm B (Figure 2C). 
The HR for TTNT in arm A versus B was 0.71 (95% CI, 0.46–
1.09; p = 0.112). Median OS was NR (95% CI, NR–NR) in 
arm A and NR (95% CI, 75.3–NR) in arm B (Figure 2D). The 
HR for OS in arm B versus A was 0.88 (95% CI, 0.30–2.56; 
p = 0.810). MRD assessment was limited to patients with pos-
itive baseline polymerase chain reaction (approx. 25% of pa-
tients); negativity rates were similar in both arms (Table S4).

The prognostic impact of baseline clinical characteristics 
on CR and PFS is shown in Tables S5 and S6.

Safety

The percentage of patients experiencing at least one AE 
during trial treatment was 99% in arm A and 98.9% in arm 
B, while AEs of grade ≥3 were 27.6% in arm A and 48.9% in 
arm B. Adverse events observed during study treatment in 
>20% of patients, by randomization arm and regardless of 
causality are described in Table 3. Although grade ≥3 neu-
tropenia was common (8.1% in arm A and 13.8% in arm B), 
it did not translate into a significant increase in infections. 
The most common infectious event was upper respiratory 
tract infection, reported in 13 patients (13.3%) in arm A and 
10 patients (10.6%) in arm B; all cases in arm B were grade 1.

Among adverse events of special interest associated with 
bruton tyrosine kinase inhibitors, no grade 3 atrial fibrillation 
events were observed in Arm B. Atrial fibrillation of any grade 
was reported in two patients (2%) in arm A (n = 1 grade 1; n = 1 
grade 3) and in seven patients (7.4%) in arm B (all grade 2). 
Among these, one grade 1 event in arm A and three events 
in arm B were considered drug-related. Bleeding events were 
reported in 6% of patients in arm A and 11% in arm B.

In arm A, 25.5% of patients experienced an serious ad-
verse event (for a total of 44 events) compared to 39.4% of 
patients in arm B (for a total of 52 events). A total of seven 
suspected unexpected serious adverse reactions occurred, 
one in arm A and six in arm B.

A total of 16 deaths were reported: 9/98 (9.1%) in arm A 
and 7/94 (7.4%) in arm B. No treatment-related deaths were 

T A B L E  1   Baseline patient characteristics (N = 192).

Variable

Arm A 
placebo 
(N = 98)  
n (%)

Arm B 
ibrutinib 
(N = 94)  
n (%)

Total 
(N = 192)  
n (%)

Sex

Female 53 (54.1) 40 (42.6) 93 (48.4)

Male 45 (45.9) 54 (57.4) 99 (51.6)

WHO performance status

0 71 (72.4) 70 (74.5) 141 (73.4)

1 26 (26.5) 23 (24.5) 49 (25.5)

2 1 (1.0) 1 (1.1) 2 (1.0)

Symptomatic disease

No 28 (28.6) 24 (25.5) 52 (27.1)

Yes 70 (71.4) 70 (74.5) 140 (72.9)

B symptoms

No 67 (68.4) 72 (76.6) 139 (72.4)

Yes 31 (31.6) 22 (23.4) 53 (27.6)

FL grade

1 24 (24.5) 15 (16.0) 39 (20.3)

2 59 (60.2) 64 (68.1) 123 (64.1)

3a 15 (15.3) 15 (16.0) 30 (15.6)

Bulky disease (≥6 cm)

No 54 (55.1) 52 (55.3) 106 (55.2)

Yes 44 (44.9) 42 (44.7) 86 (44.8)

FLIPI score

High (≥3) 45 (45.9) 41 (43.6) 86 (44.8)

Intermediate (2) 35 (35.7) 35 (37.2) 70 (36.5)

Low (0–1) 18 (18.4) 18 (19.1) 36 (18.8)

Ann Arbor stage

Stage II (bulky) 4 (4.1) 5 (5.3) 9 (4.7)

Stage II (limited) 4 (4.1) 10 (10.6) 14 (7.3)

Stage III 
(advanced)

36 (36.7) 31 (33.0) 67 (34.9)

Stage IV 
(advanced)

54 (55.1) 48 (51.1) 102 (53.1)

Renal function

Normal 39 (39.7) 34 (26.1) 70 (36.4)

Chronic kidney 
disease G1

45 (45.9) 51 (54.3) 96 (50.0)

Chronic kidney 
disease G2

14 (14.3) 9 (9.6) 23 (11.9)

Abbreviations: FL, follicular lymphoma; FLIPI, Follicular Lymphoma International 
Index; G, grade; WHO, World Health Organization.
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observed. In the rituximab arm (arm A), PD was the most 
frequent cause of death (n = 4), followed by coronavirus 
disease 2019 (COVID-19) (n = 2), with one case each of sec-
ondary neoplasia, deterioration in general condition and un-
known cause. In arm B, two patients died from COVID-19, 
two from PD, two from unknown causes and one from 
transformation to diffuse large B-cell lymphoma (DLBCL).

The histological transformation rate did not differ sig-
nificantly between treatment arms, occurring in six pa-
tients (6.1%) in arm A and 11 patients (11.7%) in arm B 
(p = 0.174). In arm A, all transformed cases were DLBCL. 

In arm B, most transformations were also to DLBCL (8 
patients), with the remaining cases including high-grade 
B-cell lymphoma (1 patient) and Hodgkin lymphoma (2 
patients).

Twenty secondary tumours were reported in the study in 
12 patients (Table S7), all of which were considered unrelated 
to the study drug by investigators. Notably, one patient in 
arm A developed breast cancer, a microcystic adnexal car-
cinoma and seven basal cell carcinomas. Aside from these 
cutaneous carcinomas, the most frequent malignancies were 
prostate and colon cancer, each reported in two patients.

DISCUSSION

Several chemotherapy-free strategies have been explored as 
first-line options for patients with FL, seeking to optimize 
the balance between efficacy and tolerability in a disease 
characterized by prolonged survival, often extending be-
yond two decades. As the typical age at diagnosis is greater 
than 65 years, the development of effective, less toxic front-
line regimens is particularly compelling.21

In the randomized SAKK 35/14 trial here presented, 
activity and safety of fixed-duration ibrutinib plus ritux-
imab were explored and compared with rituximab alone in 
patients requiring systemic therapy. Although the primary 
end-point—an improvement in CR rate at 24 months—was 
not achieved, the combination regimen demonstrated fa-
vourable trends across key secondary end-points, including 
PFS, EFS at the prespecified alpha level of 0.1. This clinical 
activity was accompanied by an increased rate of grade ≥3 
adverse events in the combination arm; nevertheless, tox-
icity was manageable and in line with the known safety 
profiles of the agents involved. Contrary to most reports, 
our study showed an unexpected rate of renal impairment; 
however, with similar incidence across treatment arms and 
no grade 3 events. This likely ref lects the high prevalence 
of mild, pre-existing renal dysfunction at baseline, consis-
tent with the advanced median age of the population.

The PCYC-1125-CA trial by Fowler and colleagues10 also 
evaluated the front-line activity and safety of two different 
rituximab schedules combined with continuously adminis-
tered ibrutinib at 560 mg daily. ORR was 75% and 85%, with 
CR of 40% and 50% in the two cohorts respectively. The most 
common adverse events were fatigue, diarrhoea and nausea, 
while grade ≥3 haematological, haemorrhagic and cardiac 
events were infrequent. Notably, PCYC-1125-CA was non-
randomized, included patients who did not meet standard 
criteria for treatment initiation, and administered ibrutinib 
until disease progression or unacceptable toxicity. In contrast, 
our trial used a time-limited treatment schedule and showed a 
similar ORR (84%) with improved tolerability, as reflected by 
a lower rate of grade ≥3 adverse events (49% vs. 64%).

In keeping with our exploratory findings, the recently 
published results of a subsequent larger phase III study 
(NCT02947347) comparing ibrutinib plus rituximab with 
rituximab plus placebo in elderly and/or unfit FL patients 

T A B L E  2   Response assessments at the different evaluation time 
points.

Arm A (N = 98) Arm B (N = 94) Total (N = 192)

n (%) n (%) n (%)

6-month assessmenta

CR 14 (14.3) 13 (13.8) 27 (14.1)

PR 44 (44.9) 56 (59.6) 101 (52.6)

MR 0 (0.0) 0 (0.0) 0 (0.0)

SD 9 (9.2) 5 (5.3) 14 (7.3)

PD 5 (5.1) 7 (7.4) 12 (6.3)

NA 26 (26.5) 13 (13.8) 38 (19.8)

24-month assessmentb

CR 35 (35.7) 38 (40.4) 73 (38.0)

PR 8 (8.2) 13 (13.8) 21 (10.9)

MR 0 (0.0) 0 (0.0) 0 (0.0)

SD 0 (0.0) 0 (0.0) 0 (0.0)

PD 5 (5.1) 4 (4.3) 9 (4.7)

NA 50 (51.0) 39 (41.5) 89 (46.4)

30-month assessmentb

CR 28 (28.6) 32 (34.0) 60 (31.3)

PR 2 (2.0) 8 (8.5) 10 (5.2)

MR 0 (0.0) 0 (0.0) 0 (0.0)

SD 0 (0.0) 0 (0.0) 0 (0.0)

PD 5 (5.1) 3 (3.2) 8 (4.2)

NA 63 (64.3) 51 (54.3) 114 (59.4)

Best responseb

CR 42 (42.9) 48 (51.1) 90 (46.9)

PR 24 (24.5) 31 (33.0) 55 (28.6)

MR 12 (12.2) 6 (6.4) 18 (9.4)

SD 12 (12.2) 3 (3.2) 15 (7.8)

PD 4 (4.1) 4 (4.3) 8 (4.2)

NA 4 (4.1) 2 (2.1) 6 (3.1)

Abbreviations: CR, complete response; MR, minimal response (defined as 
reduction of more than 25% in sum of the product of the perpendicular diameters 
for multiple lesions); NA, not assessed; PD, progressive disease; PR, partial 
response; SD stable disease.
aAssessed by local investigators within 24 weeks, with either PET/CT (n = 49) or 
CT only (n = 105). For patients without an assessment within the 24 weeks window, 
the 6-month ORR was derived from the previous and the subsequent tumour 
assessment, if any.
bAssessed with PET/CT by independent response review (IRR).
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showed improved PFS with the addition of ibrutinib, along 
with higher ORR (81%), but no improvement in OS.22 
Notably, a significant efficacy benefit was shown in both 
studies; however, the incidence of grade ≥3 adverse events 
was substantially lower in our study (49% vs. 78% with the 
combination and 28% vs. 57% with rituximab alone), pos-
sibly because of the younger age (and shorter time-limited 
schedule).

Second-generation BTK inhibitors have shown 
comparable efficacy with improved safety in chronic 
lymphocytic leukaemia and Waldenström macroglobuli-
naemia.23–25 Zanubrutinib combined with obinutuzumab 
demonstrated superior efficacy over obinutuzumab alone 
and has been approved for relapsed/refractory FL.26 In un-
treated FL, novel BTK inhibitors have been investigated 
in recent small phase II studies, with early results only 
recently becoming available. Acalabrutinib administered 
continuously in combination with rituximab was given 
to 13 treatment-naïve patients with FL in need of therapy, 
achieving an ORR of 92.3%, with most remissions lasting 
over 4 years.27 An ongoing phase II trial (NCT06553352) 

evaluating obinutuzumab plus zanubrutinib in a similar 
population showed an 80% CR rate among 26 patients.28 
Another phase II study (NCT05389293) is assessing a time-
limited combination of zanubrutinib with the CD20 × CD3 
bispecific antibody mosunetuzumab; early results from 
27 evaluable patients reported a best ORR of 85% and a 
metabolic CR rate of 74%, with no new safety signals.29 
Our fixed-duration ibrutinib–rituximab regimen appears 
to achieve ORR comparable to second-generation BTK in-
hibitor regimens.

Beyond BTKi-based combinations, the chemo-free land-
scape in FL has been notably shaped by the rituximab–
lenalidomide combination. The phase 3 RELEVANCE trial 
demonstrated that the combination of lenalidomide and 
rituximab achieves comparable CR rates, PFS and OS to 
standard immunochemotherapy, with a favourable safety 
profile, establishing it as a viable first-line alternative.3 These 
results were further corroborated by the SAKK 35/10 trial, 
which utilized an abbreviated 18-week regimen and demon-
strated improved PFS, CR rates and TTNT over rituximab 
monotherapy, with excellent OS (>90%) in both study arms 

F I G U R E  2   Kaplan–Meier survival estimates. (A) Progression-free survival, (B) event-free survival, (C) time to next treatment and (D) overall 
survival in the efficacy population (n = 192).
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and a manageable safety profile.16,17 Similar to SAKK 35/10, 
the current study also showed a higher incidence of AEs in 
the combination arm. However, the toxicity profile of rit-
uximab–ibrutinib does not appear worse than that of the 
rituximab–lenalidomide regimen, particularly regarding 
haematological toxicity, with fewer grade ≥3 neutropenia 
events (13.8% vs. 23%) and no grade ≥3 thrombocytopenia 
observed.

Nevertheless, given the excellent overall survival in 
both arms, the clinical benefit of a more toxic treatment 
must be carefully weighed. Rituximab monotherapy, there-
fore, remains a valid first-line option, especially for elderly 
patients, owing to its well-established safety profile.15,30 
Furthermore, the favourable survival outcomes reinforce 
rituximab's central role and support its ongoing integra-
tion into chemotherapy-free investigational approaches.

In conclusion, the main limitation of this study is intrinsic 
to its exploratory design, which aimed to detect a signal of ef-
ficacy using a prespecified alpha of 0.1 to limit sample size re-
quirements, thereby reducing statistical power. Nevertheless, 
although the rituximab–ibrutinib combination did not meet 
the primary end-point, improvements in ORR, PFS and EFS 
were observed, suggesting a potential clinical benefit in the 
front-line treatment of patients with FL. Further investiga-
tions are needed to better delineate the optimal role of BTK in-
hibitors in front-line chemotherapy-free treatment strategies.
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T A B L E  3   Adverse events (AEs) reported in more than 20% of patients in any randomization arm, regardless of causality.

Adverse event

Arm A placebo (N = 98) n (%) Arm B ibrutinib (N = 94) n (%)

Any grade G1 G2 G3 G4 Any grade G1 G2 G3 G4

Lymphocytopenia 41 (41.8) 25 (25.5) 13 (13.3) 2 (2.0) 1 (1.0) 40 (42.6) 20 (21.3) 12 (12.8) 7 (7.4) 1 (1.1)

Chronic kidney disease 34 (34.6) 16 (16.3) 18 (18.4) 37 (39.4) 23 (24.5) 14 (14.9)

Fatigue 32 (32.7) 18 (18.4) 13 (13.3) 1 (1.0) 34 (36.2) 16 (17.0) 16 (17.0) 2 (2.1)

Diarrhoea 27 (27.6) 17 (17.3) 9 (9.2) 1 (1.0) 30 (31.9) 20 (21.3) 9 (9.6) 1 (1.1)

AST increased 27 (27.6) 22 (22.4) 1 (1.0) 4 (4.1) 24 (25.5) 22 (23.4) 2 (2.1)

Anaemia 26 (26.5) 23 (23.5) 1 (1.0) 2 (2.0) 30 (31.9) 22 (23.4) 4 (4.3) 4 (4.3)

Creatinine increased 26 (26.5) 26 (26.5) 24 (25.5) 23 (24.5) 1 (1.1)

ALT increased 26 (26.5) 21 (21.4) 1 (1.0) 4 (4.1) 21 (22.3) 18 (19.1) 3 (3.2)

ALP increased 23 (23.5) 20 (20.4) 3 (3.1) 13 (13.8) 9 (9.6) 4 (4.3)

Nausea 19 (19.4) 17 (17.3) 1 (1.0) 1 (1.0) 20 (21.3) 17 (18.1) 2 (2.1) 1 (1.1)

Cough 18 (18.4) 17 (17.3) 1 (1.0) 29 (30.9) 19 (20.2) 8 (8.5) 2 (2.1)

Thrombocytopenia 17 (17.3) 16 (16.3) 1 (1.0) 36 (38.3) 34 (36.2) 2 (2.1)

Neutropenia 16 (16.3) 4 (4.1) 4 (4.1) 7 (7.1) 1 (1.0) 34 (36.2) 7 (7.4) 14 (14.9) 5 (5.3) 8 (8.5)

Headache 15 (15.3) 12 (12.2) 3 (3.1) 21 (22.3) 15 (16.0) 4 (4.3) 2 (2.1)

Bilirubin increased 11 (11.2) 6 (6.1) 3 (3.1) 2 (2.0) 25 (26.6) 15 (16.0) 8 (8.5) 1 (1.1) 1 (1.1)

Rash maculopapular 8 (8.2) 7 (7.1) 1 (1.0) 21 (22.3) 7 (7.4) 4 (4.3) 10 (10.6)

Abbreviations: AST, aspartate aminotransferase; ALT, alanine aminotransferase; ALP, alkaline phosphatase.
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