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Abstract
Background: Waldenström’s macroglobulinemia (WM) is a B-cell neoplasia characterized 
by the infiltration of lymphoplasmacytic lymphoma cells in the bone marrow and abnormal 
secretion of IgM paraprotein. Ibrutinib, a Bruton tyrosine kinase inhibitor (BTKi), showed 
high efficacy in WM clinical trials. However, there is limited real-world data regarding its 
effectiveness and safety in routine clinical practice.
Objectives: The MACRO study aimed to investigate the clinical, genetic, and demographic 
characteristics of WM patients treated with ibrutinib-based therapies in Spain. Key secondary 
objectives included describing effectiveness and safety profile.
Design: Retrospective observational.
Methods: This multicenter, observational, retrospective study included adult patients 
diagnosed with symptomatic WM treated with ibrutinib since its commercial approval in Spain 
in 2016. Data were collected from 19 hospitals through retrospective medical chart reviews.
Results: Fifty-two eligible patients were recruited. The median age at the start of ibrutinib 
treatment was 74 years. Most of patients were male (65.4%) and had an Eastern Cooperative 
Oncology Group performance status of 0–1 (89.7%). Overall response rate was 92.2%, with a 
major response rate of 80.5%. Median progression-free survival (PFS) was 57.2 months, and 
the estimated 2-year overall survival rate was 89.2%. No significant differences in PFS were 
identified based on the parameters defining risk subgroups, nor did they vary according to 
treatment line, initial dose, or treatment schedule. Most common adverse events included 
bleeding (30.8%), diarrhea (23.1%), and infections (15.4%), with most of them being grades 
1–2. No new safety signs were identified.
Conclusion: This study presents real-world evidence on the characteristics and outcomes of 
WM patients treated with ibrutinib in Spain, showing it to be effective with a manageable safety 
profile consistent with clinical trial results. These findings support ibrutinib as a valuable 
treatment option for WM in real-world settings.

Keywords:  ibrutinib, real-world evidence, routine clinical practice, Spain, Waldenström’s 
macroglobulinemia

Received: 2 April 2025; revised manuscript accepted: 24 August 2025.

Correspondence to: 
Carlos Fernández de 
Larrea 
Amyloidosis and Multiple 
Myeloma Unit, Department 
of Hematology, Hospital 
Clínic of Barcelona, 
Universitat de Barcelona, 
Villarroel 170, Barcelona, 
08036, Spain

Hospital Clínic de 
Barcelona, IDIBAPS, 
University of Barcelona, 
Barcelona, Spain 
cfernan1@clinic.cat

Javier Loscertales 
Hospital Universitario de 
La Princesa, Madrid, Spain

Valentín Cabañas 
Hospital Universitario 
Virgen de la Arrixaca, 
Murcia, Spain

Carmen Freiria 
Hospital General 
Universitario de Castellón, 
Castellón, Spain

María Jesús Blanchard 
Hospital Universitario 
Ramón y Cajal, Madrid, 
Spain

Elham Askari 
Hospital Universitario 
Fundación Jiménez Díaz, 
Madrid, Spain

Marcos Lorenzo Pérez 
Hospital Álvaro Cunqueiro, 
Vigo, Spain

Laura Abril 
Hospital Universitari 
Germans Trias I Pujol, ICO 
Badalona, Badalona, Spain

Jordi López Pardo 
Hospital de la Santa Creu i 
Sant Pau, Barcelona, Spain

Sergio Pinzón 
Hospital del Mar, 
Barcelona, Spain

Javier Díaz Gálvez 
Hospital Universitario de 
Burgos, Burgos, Spain

Neus Amer 
Hospital Son Llàtzer 
(IdISBa), Palma de 
Mallorca, Spain

1379670 TAH0010.1177/20406207251379670Therapeutic Advances in HematologyC Fernández de Larrea, J Loscertales
research-article20252025

Original Research

https://uk.sagepub.com/en-gb/journals-permissions
https://uk.sagepub.com/en-gb/journals-permissions
https://journals.sagepub.com/home/tah
mailto:cfernan1@clinic.cat
http://crossmark.crossref.org/dialog/?doi=10.1177%2F20406207251379670&domain=pdf&date_stamp=2025-10-06


Volume 16

2	 journals.sagepub.com/home/tah

Therapeutic Advances in 
Hematology

Introduction
Waldenström’s macroglobulinemia (WM) is a 
B-cell neoplasia characterized by the presence of 
a lymphoplasmacytic lymphoma in the bone mar-
row and the abnormal secretion of IgM parapro-
tein.1,2 This malignant disease is most commonly 
diagnosed in adults between 63 and 75 years and 
is more prevalent in men.3 The incidence of WM 
is approximately three cases per million inhabit-
ants per year.4 The pathophysiology of the disease 
is typically driven by genetic alterations in mye-
loid differentiation factor 88 (MYD88) and 
C-X-C chemokine receptor type 4 (CXCR4) 
genes. MYD88 mutations are present in over 95% 
of the patients, the most common being the L265P 
mutation. CXCR4 mutations are more heteroge-
nous and are present in approximately 35% of the 
patients. The mutational status of those two genes 
can affect disease presentation and response to 
treatments.5,6 Clinically, patients with WM can be 
asymptomatic and may not require treatment for 
several years. However, nearly 50% eventually 
develop symptomatic progression, requiring treat-
ment initiation.7 Clinical and laboratory indica-
tors to initiate treatment typically include anemia, 
constitutional symptoms, lymphadenopathy, 
organomegaly, neuropathy, hyperviscosity, cryo-
globulinemia, amyloidosis, thrombocytopenia, 
and IgM levels over 60 g/L.8

Treatment options for managing WM are hetero-
geneous and their use may be influenced by vari-
ations in clinical guidelines, as well as individual 
patient factors, such as age, clinical characteris-
tics, and comorbidities. In addition, disease 
relapse is common, further complicating the 
management and requiring personalized thera-
peutic approaches.1,3 Among the treatment 
options for WM treatment, ibrutinib is a first-in-
class, oral, covalent BTK inhibitor (BTKi) indi-
cated for patients with relapsed/refractory WM or 
as front-line treatment in patients nonsuitable for 
immunochemotherapy, that has demonstrated 
high efficacy with long-term follow-up.9,10 The 
59-month follow-up of the phase II pivotal trial, 
including 63 patients with relapsed refractory 
(R/R) WM with two prior lines of therapy who 
underwent ibrutinib treatment as monother-
apy,9,10 showed a 5-year progression-free survival 
(PFS) rate of 54% and a 5-year overall survival 
(OS) rate of 87%. In addition, ibrutinib in combi-
nation with rituximab (I + R) also demonstrated 
similar high sustained efficacy in the 50-month 
follow-up of the phase III iNNOVATE clinical 

trial11,12 that also included treatment naïve 
patients, with estimated 54-month PFS and OS 
rates of 68% and 86%, respectively.

However, despite the efficacy of ibrutinib has 
been widely demonstrated in clinical trials, pub-
lished studies in WM real-world cohorts are rela-
tively uncommon.9,13–17 Consequently, clinical 
results in routine clinical practice in WM patients, 
many of whom would not be eligible for clinical 
trials, remain uncertain. Hence, the aim of our 
study was to describe the clinical, genetic, and 
demographic characteristics of WM patients 
treated with ibrutinib-based therapies, along with 
their management and treatment effectiveness in 
routine clinical practice in Spain. For this pur-
pose, we designed the retrospective observational 
MACRO study.

Methods

Study design and patient population
MACRO is a multicenter, observational, retro-
spective study conducted in 19 hospitals in Spain. 
Patients included in the study met the following 
inclusion criteria: aged ⩾18 years; diagnosed with 
WM; treated with ibrutinib, either as monother-
apy or in combination with rituximab, from its 
commercial approval in Spain (2016) up to 
2 months before signing the informed consent or 
death; and provided signed informed consent. 
Exclusion criteria comprised not providing 
informed consent, participation in an ibrutinib 
clinical trial prior to or during the study, and 
being pregnant or breastfeeding.

This study was approved by the Ethics Committee 
(EC) of the participating centers and was con-
ducted following the Helsinki Declaration and 
national regulations. All patients gave written 
informed consent, except for those who were 
deceased at the time of study inclusion, for whom 
a waiver was granted by the EC.

Data collection and assessments
A retrospective medical chart review was con-
ducted to collect data from patients’ medical his-
tories, WM-related information, and their 
treatment sequences, focusing on ibrutinib. Data 
were entered into an electronic case report form 
(eCRF). The primary objective was to character-
ize the patient population with WM treated with 
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ibrutinib in Spain in routine clinical practice. 
This included demographic, clinical, and genetic 
characteristics, comorbidities and concomitant 
therapies at the time of diagnosis and at the initia-
tion of ibrutinib treatment, as well as detailed 
information on previous and, if available, subse-
quent treatments. Secondary objectives included 
the description of the ibrutinib effectiveness by 
assessing survival rates (PFS, OS), treatment 
response rates (overall response rate (ORR), 
major response rate (MRR), complete response 
(CR), very good partial response (VGPR), partial 
response (PR), minor response (MR), and stable 
disease (SD)), time to response, duration of 
response (DOR), and levels of hemoglobin (Hb) 
and IgM. Tolerability and ibrutinib management 
were addressed by collecting adverse events 
(AEs), dose modifications, and treatment inter-
ruptions and discontinuations.

Statistical analysis
The sample size for this study was calculated to 
estimate the distribution of the main patient char-
acteristics with a 95% confidence level (CI) and 
an accuracy of ±15%. Based on these parame-
ters, a minimum of 43 patients was deemed suf-
ficient. Assuming an anticipated 10% rate of 
nonevaluable data during the study period, the 
final sample size was adjusted to 48 patients.

Descriptive statistics were used to summarize 
patient demographics, clinical characteristics, 
and safety data, including measures of central 
tendency and dispersion (median (interquartile 
range, IQR), or 95% CI) for quantitative varia-
bles and absolute (n) and relative (%) frequencies 
for qualitative variables. For dependent variables, 
parametric (paired t test) or nonparametric 
(Wilcoxon) statistical tests were performed 
according to sample distribution. All statistical 
analyses used two-tailed tests with a significance 
level of 95% (α = 0.05). Missing data for each 
parameter or variable were not included in the 
percentage calculations.

ORR was defined as the proportion of patients 
who had a response greater than or equal to MR, 
and MRR as the proportion of patients who had a 
response equal to or greater than PR. Time to 
first response was defined as the time (months) 
between ibrutinib start and the first objective 
response (PR or better). DOR was defined as the 
time between the date of the first objective 

response (PR or better) and the date of the first 
detection of progressive disease (PD) or death, 
whichever occurred first. PFS was determined as 
the time between the date of initiation of ibrutinib 
treatment and the date of disease progression or 
death from any cause, whichever occurred first, 
and OS as the time from the initiation of ibrutinib 
to the death of the patient (from any cause). The 
time-to-event endpoints (PFS, OS, DOR) were 
analyzed using the Kaplan–Meier method, with 
medians and 95% CIs. Patients were censored at 
the date of the last available follow-up if they were 
still alive or remained without disease progression 
at the time of the analysis. PFS and OS were 
stratified by ibrutinib treatment line, dosing, and 
treatment schedule (monotherapy or combina-
tion), and survival curves were compared using 
the Log-Rank test. Differences in PFS according 
to the categories defining the different WM risk 
groups (age, levels of Hb, β-2 microglobulin 
(B2M), IgM, lactate dehydrogenase (LDH), and 
serum albumin, platelet count, Eastern 
Cooperative Oncology Group performance status 
(ECOG PS), International Prognostic Scoring 
System for Waldenström’s Macroglobulinemia 
(IPSSWM)) at the start of ibrutinib treatment, 
the line of therapy, and the treatment scheme 
were also analyzed in a post hoc analysis. Hazard 
ratios and corresponding 95% CIs were calcu-
lated by Cox regressions. Analyses were per-
formed with the IBM Statistical Package for the 
Social Sciences (SPSS), version 29.0.1.0.

Results
Fifty-eight patients with WM were recruited in 19 
centers homogeneously distributed in Spain 
between March and June 2023, of which 6 were 
excluded for not fulfilling the eligibility criteria. 
Thus, 52 patients were eligible for analysis. At the 
time of WM diagnosis, median (IQR) age was 
70 years (59–78), and 65.4% of patients were 
male. Most patients (64.4%) had an intermedi-
ate/high (⩾2) IPSSWM score and a baseline 
ECOG PS of 0–1 (96.2%). Most common clini-
cal manifestations of the disease at diagnosis were 
fatigue (38.5%), weight loss (19.2%), and lym-
phadenopathy (19.2%). Regarding the laboratory 
findings, 38.5% and 21.2% of patients had Hb 
levels below 10 g/dL and IgM levels above 60 g/
dL, respectively. MYD88 status was assessed at 
WM diagnosis in 29 cases, being positive 
MYD88L265P in 93.1% (n = 27) of them. Family 
history was available for 32 patients, and none 
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had a family history of WM, although 2 patients 
had a positive family history of other lymphopro-
liferative disorders (Hodgkin’s lymphoma and 
gastric lymphoma).

Prior lines of therapy before ibrutinib initiation
Thirty-nine patients (75%) had received any 
therapy before ibrutinib: one line in 22 cases 
(56.4%), two lines in 9 cases (23.1%), and 
three or more in 8 cases (20.5%). The most 
common front-line regimens were dexametha-
sone, rituximab, and cyclophosphamide (DRC; 
38.5% of patients), chlorambucil-based  
regimens (17.9%), and other cyclophospha-
mide-based regimens (15.4%). Most patients 
responded well to front-line treatment, with an 
ORR of 67%. Cyclophosphamide-based regi-
mens were the most frequently used in patients 
receiving a second line before ibrutinib (41.2% 
of patients), followed by DRC (11.8%). The 
ORR for second-line therapy was 81.3%. For 
third-line therapy and beyond, most patients 
received chemotherapy-based regimens, with 

cyclophosphamide-based regimens being the 
most frequent in both third- (25% of patients) 
and fourth-line therapy (60%). These patients 
predominantly achieved PRs (57.1%, 75%, and 
100% for third-, fourth-, and fifth-line therapy, 
respectively), and refractoriness was common 
(42.9%, 75%, and 50%). All patients receiving 
ibrutinib in the relapse setting were previously 
exposed to rituximab.

Ibrutinib treatment
The median time from WM diagnosis to ibruti-
nib treatment initiation was 42 months (range: 
5–131), and the median age at the start of ibru-
tinib was 74 years (range: 48–90), with 44.5% of 
patients being older than 75 years. Characteristics 
of the patients at ibrutinib treatment initiation 
are summarized in Table 1. Most of the patients 
(89.7%) had an ECOG performance status of 
0–1. MYD88 was mutated in 91.3% (n = 21/23) 
of patients, and CXCR4 in 20% (n = 2/10) of the 
patients, when the test was available. Considering 
the previous line of therapy, 27% of patients 
were primary refractory, while 29% had pro-
gressed in less than 3 years after their last line of 
therapy. At the time of the visit for treatment 
initiation, 65.9% (n = 27/41) of patients had 
hypertension, and only 71.4% (n = 25/35) exhib-
ited regular sinus rhythm, when available. 
Furthermore, 21.4% of patients had extra nodal 
disease.

Forty-four patients (84.6%) had comorbidities at 
the time of ibrutinib initiation, the most common 
being cardiovascular disorders (32.7%), endo-
crine disorders (26.9%), other previous nonlym-
phoproliferative malignancies (21.2%), and 
respiratory disorders (21.2%). Patient comorbidi-
ties at the start of the ibrutinib treatment are 
detailed in Table 2.

Accordingly, most patients (96.2%) were receiv-
ing concomitant medications, being the most 
common proton pump inhibitors in 53.8% of 
cases, antihypertensive drugs in 42.3%, antiviral 
medications in 36.5%, and antidepressant drugs 
in 21.2%. Additionally, 17.3% and 15.4% of 
patients were receiving anticoagulants and anti-
platelets, respectively.

The most common clinical manifestations 
prompting therapy initiation were fatigue in 

Table 1.  Characteristics of the patients at the start of 
the ibrutinib treatment.

Characteristics Value, n (%)

Age (years), median (range) 74 (48–90)

ECOG PS, n (%)

  0 6/29 (20.7)

  1 20/29 (69.0)

  ⩾2 3/29 (10)

Hemoglobin (g/dL), median (range) 10.9 (4.7–14.5)

IgM (mg/dL), median (range) 2,830 (208–7,470)

Genetic alterations, n (%)

  MYD88 21/23 (91.3)

  CXCR4 2/10 (20.0)

  Del(6q) 2/10 (20.0)

Primary refractory, n (%) 14/52 (26.9)

Data available were indicated as denominators when some 
information was missing or not recorded in the clinical 
charts for the entire cohort.
ECOG PS, Eastern Cooperative Oncology Group 
performance status.
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30.8% of cases, peripheral neuropathy in 21.2% 
and lymphadenopathy in 17.3%. Moreover, 
32.7% of patients had Hb levels below 10 g/dL, 
17.3% had IgM levels above 60 g/dL, and 11.5% 
presented platelet count under 100 × 109/L.

Among the entire cohort, 25% of patients received 
ibrutinib as first-line therapy, 42.3% as second-
line therapy, and 32.6% in third-line or later. The 
median number of lines of therapy prior to ibruti-
nib treatment in R/R patients (n = 39) was 1 
(range: 1–8). Most of the patients (90.4%) were 
treated with ibrutinib as monotherapy, while five 
of them received it in combination with rituxi-
mab. Forty-six patients (88.5%) received the rec-
ommended starting dose of 420 mg, while the 

remaining received a starting reduced dose of 
280 mg due to various reasons. At the time of 
database lock, 42 patients (80.8%) were alive and 
ibrutinib treatment was still ongoing in 36 of 
them (85.7%).

Treatment outcomes and survival rates
Median time to first response (⩾PR) was 4 months 
(95% CI: 4.7–10.3). ORR was 92.2% (2%, n = 1 
CR; 21.1%, n = 11 VGPR; 55.7%, n = 29 PR; and 
11.8%, n = 6 MR), with a MRR of 80.5%. Three 
patients had SD, and one had PD as best docu-
mented response. Response rates are shown in 
Figure 1.

With a median follow-up of 23.7 (4.1–
82.3) months, the median DOR was not reached 
(NR; Figure 2), and the estimated 2-year DOR 
rate was 62.8% (95% CI: 42.6–83).

The median levels of Hb and IgM improved sig-
nificantly during ibrutinib treatment (Figure 3). 
At best response, median Hb levels increased 
from 10.8 (4.7–14.5) to 13.1 (8.3–16.4) g/dL 
(p < 0.001) and remained above 12 g/dL for up to 
48 months. Additionally, median IgM levels 
decreased from 3235 (range: 208–7470) to 727 
(range: 46–3680) mg/dL at best response (p <  
0.001), with levels remaining below 1000 mg/dL 
from 18 months of treatment onward.

Regarding survival outcomes, median PFS was 
57.2 months (95% CI: 42.4–72.0; Figure 4(a)). 
No differences were found in median PFS in 
patients who received reduced dose initially 
(280 mg) compared to patients who received the 
recommended dose by label (420 mg; p = 0.534; 
Figure 4(b)), as well as for those who had dose 
reductions over the treatment versus those who 
did not (p = 0.568; Figure 4(c)). Similarly, no sig-
nificant differences were found in patients who 
received ibrutinib as first line, second line, or 
third line or later therapy (p = 0.483; Figure 4(d)) 
or those who received ibrutinib as monotherapy 
or in combination with rituximab (p = 0.965).

Moreover, we performed a post hoc analysis on 
PFS aiming to analyze the impact of the parame-
ters defining the different WM risk subgroups. 
We did not find any differences according to age, 
hemoglobin, platelet count, B2M, IgM, LDH, 
serum albumin, ECOG, IPSSWM, line of 

Table 2.  Comorbidities presented in the patients at 
the time of ibrutinib initiation.

Comorbidity, n (%) Number of 
patients (N = 52)

Cardiovasculara 17 (32.7)

  Stroke 4 (7.7)

  Atrial fibrillation 3 (5.8)

  Ischemic cardiomyopathy 2 (3.8)

  Intermittent claudication 2 (3.8)

  Heart failure 1 (1.9)

  Other arrhythmias 1 (1.9)

  Other cardiovascular pathologies 6 (11.5)

Endocrine 14 (26.9)

Previous nonlymphoproliferative 
malignancies

11 (21.2)

Respiratory 11 (21.2)

Neurologic 9 (17.3)

Diabetes 6 (11.5)

Obesity 6 (11.5)

Allergies 5 (9.6)

Other 29 (55.8)

Forty-four (84.6%) out of the 52 patients presented at 
least one comorbidity at the time of ibrutinib initiation. 
Percentages calculated on the whole cohort (n = 52).
aSeventeen patients presented a total of 19 cardiovascular 
disorders.
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therapy, and treatment scheme. However, age 
(66–75 years and >75 years) and LDH levels 
⩾250 U/L, showed a trend toward poorer PFS 
outcomes (Supplemental Table 1).

Median OS for the entire cohort was NR (Figure 5) 
and the estimated 2-year OS rate was 89.2% 
(95% CI: 80.1–98.3). Similarly to PFS, no sig-
nificant differences in OS were found considering 
the different subgroups studied.

Post-ibrutinib treatment
Six patients (11.5%) received a treatment after 
ibrutinib, which correspond to second line (n = 3), 
third line (n = 1), and fourth line (n = 2). The 
most common treatments used after ibrutinib 
were combinations of bortezomib, dexametha-
sone, and rituximab (BDR), DRC, and other 
chemotherapy combinations. After ibrutinib 
treatment, patients receiving subsequent second-, 
third-, and fourth-line therapies exhibited 
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responses of PR or VGPR, SD, and VGPR or 
CR, respectively.

Safety
During the observation period, a total of 126 AEs 
were registered of which 9.5% were considered 
serious AEs. The most common AEs of any grade 
were bleeding (30.8%), diarrhea (23.1%), infec-
tions (15.4%), and atrial fibrillation (13.5%), 
most of them being grades 1–2 (26.9%, 23.1%, 
9.6%, and 11.5%, respectively; Table 3). Fourteen 
patients (26.9%) had at least one grade 3–4 AE, 
being the most common infections (5.8%), bleed-
ing (3.9%), and neutropenia (3.9%).

At the time of study inclusion, 74% of AEs had 
resolved. Most of AEs (64.3%) did not require 

pharmacological intervention, while 25% of 
AEs required temporary interruption, 5% 
required a dose reduction, and 7% treatment 
discontinuation (most frequently due to atrial 
fibrillation and bleeding). Six out of seven 
patients with atrial fibrillation required inter-
vention with three of them discontinuing ibruti-
nib treatment.

A total of 11 dose reductions occurred in 10 
patients (19%) due to hematological toxicities 
(18.2%), nonhematological toxicities (45.5%) 
and other reasons (36.4%; including possible 
signs of disease progression, a potential interac-
tion with isoniazid, and patient-reported gastro-
intestinal discomfort and diarrhea). Fifty-two 
temporary interruptions occurred in 28 patients 
(53.8%), with 17.3% due to hematological 
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toxicities and 48.1% due to nonhematological 
toxicities.

Discussion
Despite ibrutinib being approved for the treat-
ment of WM several years ago,18 real-world data 
with the patient characteristics who received it 
and their clinical outcomes in routine clinical 
practice remain limited. This study provides a 
comprehensive characterization of patients with 
WM treated with ibrutinib in routine clinical 
practice in Spain and evaluates its effectiveness 
and safety in a real-world clinical setting.

In our study, consistent with prior epidemiology 
data, patients with WM were older, with a median 
age of 70 years at diagnosis and 74 years at the 
start of ibrutinib treatment. At the start of ibruti-
nib treatment, most patients had an ECOG PS of 
0–1. In line with previous findings,13–17,19,20 nearly 
all patients with genetic evaluation performed 
presented the WM characteristic MYD88L265P 
mutation. Furthermore, most patients had 
comorbidities, being the most common hyperten-
sion and cardiovascular and endocrine disorders. 
In addition, they were also receiving concomitant 
medications, such as anticoagulants and anti-
platelets. This patient profile, frequently excluded 
form clinical trials, is consistent with the profiles 
described in WM populations across other real-
life studies.13–17,19–22

In our cohort, patients were most commonly 
treated with ibrutinib in the second line of treat-
ment. This is consistent with the real-world study 
of Riva et al.,13 who analyzed the treatment pat-
terns in 159 patients with WM. In their cohort, 
ibrutinib was also most frequently prescribed as 
second- and third-line therapies, despite potential 
variations in clinical practice depending on the 
countries and availability. Moreover, nearly all 
patients in our cohort received ibrutinib as mono-
therapy at the recommended starting dose of 
420 mg, consistent with the findings from other 
real-world studies,13–16 where ibrutinib was pre-
scribed as monotherapy despite the combination 
therapy with rituximab being on label. However, 
it is noteworthy that the lack of reimbursement 
for the combination ibrutinib + rituximab in 
Spain may have influenced the number of patients 
receiving this combination therapy during the 
study period.

Treatment response in our real-world cohort is 
consistent with the clinical trial findings and other 
real-world studies.10,14,16,17,23 In our analysis, we 
observed an ORR of 92% and a MRR of 81% at 
best response, along with an estimated 2-year 
DOR of 63%. With regard to previous real-world 
studies, these results are similar to those reported 
by Abeykoon et al.16 and Castillo et al.,17 whose 
studies included two cohorts of 80 and 157 R/R 
WM patients treated with ibrutinib outside of 
clinical trials, respectively. Furthermore, Cencini 
et al.14 found an ORR of 92%, a MRR of 87.7%, 
and an estimated 2-year DOR of 89% in an Italian 
cohort of 49 R/R patients with WM, further sup-
porting these response rates of ibrutinib in rou-
tine clinical practice in Europe. They also 
observed rapid and sustained improvements in 
Hb and IgM levels, similar to the findings reported 
in our cohort.

The effectiveness of ibrutinib in terms of survival 
rates was also consistent with findings previously 
reported.10,14,16,17,23 In our real-world cohort, 
median PFS was 57 months and the estimated 
rate of OS at 2 years was 89%, closely mimicking 
the results from several other real-world stud-
ies,14,16,17 as well as findings from clinical tri-
als.10,23 In particular, among previous real-world 
studies, Abeykoon et al.16 reported an estimated 
18-month OS of 87%, Castillo et al.17 observed a 
4-year OS of 81%, Sarosiek et  al.15 reported a 

Table 3.  Most frequent AEs in patients treated with ibrutinib according to 
the grade.

AE, n (%) Any grade Grades 1–2 Grades 3–4

Bleedinga 16 (30.8) 14 (26.9) 2 (3.9)

Diarrhea 12 (23.1) 12 (23.1) 0 (0.0)

Infections 8 (15.4) 5 (9.6) 3 (5.8)

Atrial fibrillation 7 (13.5) 6 (11.5) 1 (1.9)

Neutropenia 4 (7.7) 2 (3.9) 2 (3.9)

Hypertension 4 (7.7) 3 (5.8) 1 (1.9)

Thrombocytopenia 3 (5.8) 3 (5.8) 0 (0.0)

Only adverse events with a frequency ⩾5% are detailed in this table. Percentages 
calculated on the whole cohort (n = 52).
aSixteen patients had at least one bleeding-related AE, which encompass bleedings, 
bruises, ecchymosis, and petechiae.
AE, adverse event.

https://journals.sagepub.com/home/tah


Volume 16

10	 journals.sagepub.com/home/tah

Therapeutic Advances in 
Hematology

4-year OS of 88%, and Cencini et al.14 observed 
an estimated 2-year OS of 84.1%. In line with 
these findings, which show similar outcomes 
between real-world studies and clinical trials, 
Castillo et al. found no significant differences in 
response rates or survival outcomes between WM 
patients enrolled in clinical trials and those treated 
outside of them.17 These findings underscore the 
effectiveness of ibrutinib in routine clinical prac-
tice, especially considering that a significant num-
ber of patients in those real-world cohorts would 
not have been eligible for clinical trials.10,14,16,17,23

Additionally, in the subgroup analysis, we did 
not find any factors significantly impacting PFS, 
including those defining the risk groups for WM 
(age, hemoglobin, platelet count, B2M, IgM, 
LDH, serum albumin, ECOG PS, and 
IPSSWM), although advanced age and high lev-
els of LDH showed a trend toward reduced PFS. 
Likewise, the line of therapy and treatment 
scheme did show no significant effect. Similarly, 
Cencini et  al.14 did not observe an association 
between some of these risk group categories and 
PFS in their cohort. This lack of significant find-
ings may be attributed to the limited sample sizes 
of both real-world cohorts or to a real lack of 
impact of these prognostic factors when treating 
with ibrutinib. However, Castillo et  al. found 
thrombocytopenia and CXCR4 mutations to be 
two factors impacting effectiveness in a cohort 
including patients treated in and outside clinical 
trials.24 In fact, CXCR4 mutations have been 
detected in 30%–40% of patients with WM and 
have been shown to impact ibrutinib response 
and survival outcomes.25 Specifically, patients 
with CXCR4 mutations treated with ibrutinib 
have exhibited a delayed time to response, lower 
rates of VGPR and shorter PFS rates, with the 
magnitude of this impact depending on the muta-
tion subtype.25 However, the number of patients 
with CXCR4 mutation analyzed in our cohort 
was very small due to the limited use of the muta-
tion testing in clinical practice in our country at 
the time the patients were treated. This pre-
cluded us from analyzing its impact in effective-
ness outcomes and limited the generalizability of 
the results in patients harboring CXCR4 muta-
tions. Therefore, future studies should further 
investigate this aspect in real-world settings in 
Spain, and potentially consider combination 
treatment strategies that may help mitigate the 
effect of those mutations.

Regarding ibrutinib-related toxicities, treatment 
was generally well tolerated, with most AEs being 
grades 1–2 and no new safety signal being 
reported. The most common AEs were bleeding, 
diarrhea, infections, and atrial fibrillation, con-
sistent with the findings from other real-world 
cohorts,14–16 and clinical trials.10,23,26 Notably, we 
observed a lower frequency of infections com-
pared to the pivotal trial,23 but a comparable fre-
quency to that reported by Cencini et al.,14 which 
may also be influenced by limitations in reporting 
low-grade infections in retrospective studies. In 
addition, the frequency of low-grade atrial fibril-
lation observed in our cohort was higher than the 
one documented in the pivotal trial,23 mirroring 
the findings from other real-world cohorts.16 This 
could indicate that low-grade atrial fibrillation is 
more frequently reported in the real-world, pos-
sibly because patients are often in a vulnerable 
state, typically older and with multiple other 
health issues. Moreover, it also may be due to the 
awareness of the clinicians prescribing ibrutinib, 
who may be prone to detect low-grade AF faster 
in their current practice. Furthermore, preexist-
ing cardiovascular comorbidities at the initiation 
of ibrutinib treatment may have contributed to 
the observed incidence of atrial fibrillation in our 
cohort. The proportion of patients in our cohort 
requiring dose reductions was comparable to that 
reported by Abeykoon et al.,16 but lower than the 
rates observed in other recent real-world studies, 
which reported a dose reduction rate of 27%.15,14 
This discrepancy might reflect differences in the 
approaches to managing AEs in clinical practice.

Our study provides important insights into the 
real-world use of ibrutinib for WM in Spain; how-
ever, it has some limitations. As in most retro-
spective studies, there was missing data potentially 
affecting the robustness of certain variables. 
Moreover, the retrospective design inherently 
limits the control over data collection and can 
introduce potential biases, such as selection and 
reporting bias. Furthermore, the sample size is 
limited, which may have influenced some of the 
outcomes, including the identification of factors 
associated with survival outcomes. However, this 
study contributes to the characterization of popu-
lation with WM receiving ibrutinib and their cor-
responding outcomes in a real-world setting in a 
different region of Europe, as only one real-world 
study was previously conducted in Italy,14 while 
the others were conducted in the United 
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States15–17 and Latin America.13 Additionally, our 
findings support the effectiveness of this treat-
ment in clinical practice, as previously described, 
and demonstrate a manageable toxicity profile, 
highlighting the low frequency of infections and 
higher frequency of atrial fibrillation in clinical 
practice.

Regarding future perspectives, several treatment 
gaps require further investigation, such as the 
optimal sequencing of therapies in WM, includ-
ing combination regimens and BTKis, as well as 
the management of specific patient subgroups, 
such as the elderly, high-risk patients, those with 
refractory disease, or those with associated amy-
loidosis, which still represent challenging popu-
lations in terms of optimal treatment and 
management.

Conclusion
This study provides real-world evidence on the 
characteristics of patients with WM treated with 
ibrutinib in Spain, highlighting their commonly 
vulnerable status, often marked by comorbidities. 
Additionally, our findings show that the effective-
ness of ibrutinib, as evidenced by treatment 
responses and survival outcomes, is favorable and 
its toxicity profile is manageable in everyday clini-
cal practice in patients with WM.
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