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Ibrutinib is the first approved therapy for the treatment of patients with Waldenström 

macroglobulinemia (WM). The approval was based on results of a study in WM patients 

that showed overall response rate (ORR) of 91% and median time to response of 4 

weeks [1]. Similar results were reported in another multicenter study in rituximab-

refractory WM patients [2], and in a study evaluating ibrutinib as primary therapy for WM 

patients [3]. Temporary interruption of ibrutinib is sometimes needed to manage 

toxicities or perioperatively to minimize bleeding [4]. We observed that some WM 

patients developed withdrawal symptoms while holding ibrutinib, which then resolved 

promptly after ibrutinib reinitiation. We performed a retrospective study that shows that 

withdrawal symptoms develop in 20% of WM patients who hold ibrutinib therapy. The 

rate of withdrawal symptoms was lower in patients who started ibrutinib at serum IgM 

levels ≥4,000 mg/dl and CXCR4 mutated patients, and higher in patients who had 

achieved a very good partial response (VGPR) on ibrutinib. Symptoms ensue within 2 

days of ibrutinib hold and resolve rapidly following reinitiation of therapy. In two thirds of 

the patients who experience withdrawal, there is no evidence of disease progression 

during ibrutinib hold. In the patients who progress during the hold, response is regained 

within 3 months of ibrutinib reinitiation. 

 

We identified patients seen at our institution between May 2012 and April 2017 who met 

diagnostic criteria for WM [5], met criteria to initiate therapy [6], and received ibrutinib at 

420 mg PO once daily. The Institutional Review Board at the Dana-Farber Cancer 

Institute approved the study. Medical files were reviewed to identify WM patients who 

reported new-onset symptoms occurring during a temporary hold of ibrutinib therapy. 
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Patients’ characteristics were compared using Chi square, Fisher exact or rank sum 

tests as needed. The association of clinical factors with withdrawal symptoms was 

evaluated by fitting logistic regression models, and reported as odds ratio (OR) with 

95% confidence interval (CI). All withdrawal symptoms were graded according to the 

Common Terminology Criteria for Adverse Events [7]. P-values <0.05 were considered 

statistically significant. Calculations and graphs were obtained using STATA (StataCorp, 

College Station, TX, USA).  

 

A total of 189 patients with WM who started ibrutinib were identified; 75 patients (40%) 

have not held ibrutinib, and 114 (60%) held ibrutinib at some point during therapy. The 

median time on ibrutinib in patients who held ibrutinib was 22 months (95% CI 18-39 

months) and 12 months (95% CI 9-15 months) for those who did not hold ibrutinib. 

There were no differences in characteristics between patients who held and did not hold 

ibrutinib (data not shown).  

 

 

From patients who held ibrutinib, 92 (81%) did not experience withdrawal symptoms 

and 22 (19%) did. Of patients who experienced withdrawal symptoms, 17 (82%) were 

receiving ibrutinib in the relapsed and 4 (18%) in the frontline setting. All patients were 

holding ibrutinib for the first time since treatment initiation. The median drug hold length 

was 7 days (range 3-33 days). Reasons for holding ibrutinib included: 

procedure/surgery (n=14; 64%), toxicity (n=6; 27%), drug interaction (n=1; 5%), and 
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patient choice (n=1; 5%). The median time to symptom development was 2 days (range 

0-5 days) from the start of the drug hold.  

 

There was a trend towards lower odds of withdrawal symptoms in patients with serum 

IgM ≥4,000 mg/dl at the time of the hold than patients with serum IgM <4,000 mg/dl 

(23% vs. 77%; OR 0.39, 95% CI 0.13-1.15; p=0.09), and in CXCR4 mutated patients 

versus CXCR4 wild type patients (16% vs. 84%; OR 0.23, 95% CI 0.05-1.08; p=0.06), 

and a trend towards higher odds of withdrawal in patients who had achieved VGPR at 

the time of the hold than in patients who achieved PR (35 vs. 22%; OR 2.84, 95% CI 

0.97-8.28; p=0.06). No withdrawal symptoms were reported in patients who achieved 

MR or did not respond to ibrutinib. There were no differences between patients who 

became symptomatic and remained asymptomatic during ibrutinib hold with regards to 

other clinical characteristics (Table 1). 

 

Patient-reported symptoms and grading are shown in Table 2. Twelve of the 22 patients 

(55%) who became symptomatic during ibrutinib hold had subsequent holds, and all 

reported recurrence of symptoms during the hold period. Four patients with fever were 

admitted to the hospital, and after exhaustive workup, no infectious etiology was 

identified. All patients reported resolution of symptoms the same day ibrutinib was 

restarted following the drug hold. Four patients known to develop these symptoms were 

treated with prednisone 10 mg PO twice daily during a subsequent hold and reported 

symptomatic relief. 
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We then evaluated the possibility that the withdrawal symptoms experienced by WM 

patients during ibrutinib holds were due to progressive disease (PD) during the hold. We 

evaluated hemoglobin and serum IgM level before and after ibrutinib hold in patients 

who were symptomatic. The median serum IgM levels before and after ibrutinib hold 

were 796 mg/dl and 1167 mg/dl, respectively (p=0.22; Figure 1A). The median 

hemoglobin levels before and after ibrutinib hold were 13.7 g/dl and 12.7 g/dl, 

respectively (p=0.32; Figure 1B). During the hold, 7 of the symptomatic patients (35%) 

met criteria for PD. In these patients, median serum IgM levels before and after ibrutinib 

hold were 796 mg/dl and 1909 mg/dl, respectively (p=0.03; Figure 1C), and median 

hemoglobin levels were 14.1 g/dl and 12.2 g/dl, respectively (p=0.20; Figure 1D). In all 

cases, the serum IgM decreased upon restarting ibrutinib. The median time to response 

(at least 25% decrease in serum IgM compared to level at ibrutinib reinitiation) was 3 

months (range 1-6 months) and the time until the serum IgM level went back to baseline 

(serum IgM level prior to ibrutinib hold) was 5 months (range 3-12 months). In the 15 

patients who did not experience PD (65%), there were no differences in serum IgM 

(1061 mg/dl and 1202 mg/dl, respectively; p=0.89; Figure 1E) or hemoglobin levels 

(13.2 g/dl and 13.8 g/dl, respectively; p=0.77; Figure 1F) before and after ibrutinib hold.  

 

To the best of our knowledge, this is the first report of withdrawal symptoms 

experienced by WM patients temporarily holding ibrutinib. In a previous review paper, 

Woyach reported a case of a patient with chronic lymphocytic leukemia (CLL) who 

experienced similar symptoms to the ones reported here, such as fatigue and night 

sweats and without actual evidence of disease progression [8]. Woyach goes on then to 
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recommend minimizing temporary holds and using steroids in patients who experience 

withdrawal symptoms. However, there has not been a formal evaluation on this 

syndrome in CLL patients. At the time of this report, it is unknown if patients with mantle 

cell lymphoma have experienced similar ibrutinib withdrawal symptoms. 

 

The mechanism by which the ibrutinib withdrawal syndrome occurs remains to be 

clarified. However, recent data demonstrate ibrutinib induces significant suppression of 

inflammatory cytokines (i.e. TNFα, IL2RA and CXCL13), as well as a downregulatory 

effect on T-cells and macrophages [9-12]. It is possible that re-activation of both tumoral 

and microenvironmental cells during an ibrutinib hold could generate a cytokine release 

syndrome and cause the withdrawal symptoms reported here. Indeed, holding ibrutinib 

can result in the rapid reversal of its inhibitory effect, as evidenced by increase in serum 

IgM levels and regrowth of lymph nodes observed in WM and CLL patients with 

interrupted therapy. Moreover, our findings suggest withdrawal symptoms are more 

likely to occur in patients who achieve deep responses to ibrutinib therapy. This may in 

part be due to the deep suppression of CXCL13 on ibrutinib reported in WM patients 

who achieve major responses to therapy. Accordingly, lower rates of withdrawal 

symptoms were observed in patients with CXCR4 mutations, which are associated with 

superficial responses to ibrutinib and higher serum IgM levels in WM patients. 

Prospective evaluation of serum cytokine levels during the course of an ibrutinib hold 

would provide further evidence to elucidate this hypothesis. 
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Clinically, there appears to be two groups of patients who develop withdrawal 

symptoms. In one third of cases, withdrawal symptoms are associated with progressive 

disease characterized by increasing serum IgM levels, and in two thirds, symptoms 

occur in the absence of disease progression with no change in serum IgM or 

hemoglobin levels. However, minimizing ibrutinib holds, especially in patients who 

experience withdrawal symptoms, is of relevance in the light of recent findings reporting 

a shorter PFS in patients with <97% dose intensity on ibrutinib [13]. Patients known to 

have ibrutinib withdrawal might benefit from a short course of prednisone 10 mg PO 

twice daily during the holding period.  

 

We acknowledge the limitations of our study with regards to its retrospective nature and 

small sample size. In addition, the 20% incidence of ibrutinib withdrawal reported here 

could be an overestimation, since we might not know of patients not seen regularly at 

our clinic and were asymptomatic during ibrutinib holds. The time to response after 

ibrutinib reinitiation can also be an overestimation given that most patients had IgM 

levels measured at 3 months. However, we believe the ibrutinib withdrawal syndrome 

reported has clinical implications, and clinicians should be aware of this phenomenon. 
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Table 1. Clinical characteristics of Waldenström macroglobulinemia patients who 
developed and did not develop ibrutinib withdrawal symptoms 
 

Characteristic 
Total 

(n=114) 
Asymptomatic 

(n=92) 
Withdrawal 

(n=22) p-value 

65+ years at ibrutinib initiation 69 (61%) 55 (60%) 14 (64%) 0.81 

Male sex 76 (67%) 59 (64%) 17 (77%) 0.32 

Hemoglobin <11.5 g/dL 79 (69%) 63 (68%) 15 (73%) 0.80 

Platelets <100 k/uL 12 (11%) 12 (13%) 0 (0%) 0.12 

Serum B2M >3 mg/dL 75/101 (74%) 57/81 (70%) 18/20 (90%) 0.10 

Serum IgM ≥4,000 mg/dL 44 (39%) 39 (43%) 5 (23%) 0.09 

Bone marrow involvement >50% 61/108 (56%) 49/87 (56%) 12/21 (57%) 1.00 

MYD88 L265P mutations 107/108 (99%) 86/87 (99%) 21/21 (100%) 1.00 

CXCR4 mutation 37/101 (36%) 34/82 (41%) 3/19 (16%) 0.06 

Low IPSSWM 22/105 (21%) 19/85 (22%) 3/20 (15%) 0.73 

Intermediate IPSSWM 37/105 (35%) 30/85 (35%) 7/20 (35%) 

High IPSSWM 46/105 (44%) 36/85 (42%) 10/20 (50%) 

Prior treatment 86 (75%) 68 (74%) 18 (81%) 0.59 

Time from WM to ibrutinib, months 49 (0.5-267) 58 (0.5-267) 43 (0.5-202) 0.84 

Time on ibrutinib, months 23 (2-60) 23 (2-60) 23 (4-59) 0.84 

VGPR on ibrutinib 20 (18%) 13 (14%) 7 (32%) 0.01 

PR on ibrutinib 68 (60%) 53 (58%) 15 (68%) 

MR on ibrutinib 20 (18%) 20 (22%) 0 (0%) 

SD on ibrutinib 6 (5%) 6 (7%) 0 (0%) 

 
WM: Waldenström macroglobulinemia; B2M: beta-2-microglobulinemia; IPSSWM: 
International Prognostic Scoring System for WM; VGPR: very good partial response; 
PR: partial response; MR: minor response; SD: stable disease 
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Table 2. Frequency and grade of adverse events reported during temporary ibrutinib 
hold 
 
Adverse event Grade 1 Grade 2 All Grades 
Fever 12 (55%) 7 (32%) 19 (86%) 
Body aches 8 (36%) 3 (14%) 11 (50%) 
Night sweats 3 (14%) 3 (14%) 6 (28%) 
Arthralgias 4 (18%) 1 (5%) 5 (23%) 
Chills 3 (14%) 1 (5%) 4 (18%) 
Headache 2 (9%) 2 (9%) 4 (18%) 
Fatigue 2 (9%) 0 (0%) 2 (9%) 
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Figure legend 
 
Figure 1. Box plots presenting the distribution of serum IgM and hemoglobin 
levels at the start and the end of ibrutinib hold, in patients with Waldenstrom 
macroglobulinemia who experienced withdrawal symptoms while holding 
ibrutinib. Figures 1A and 1B present the distribution in all patients, Figures 2A and 2B 
in patients who progressed during ibrutinib hold, and Figures 3A and 3B in patients who 
did not progressed during ibrutinib hold 




