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Abstract

Chronic Lymphocytic Leukemia (CLL) is the most prevalent 
leukemia in adults in western countries. Remarkable strides have 
been achieved in treatment of CLL. One notable class of agents 
revolutionizing CLL treatment is Bruton’s Tyrosine Kinase inhibitors 
(BTKi), which have reshaped the landscape by proving viable 
alternatives to traditional chemotherapy and immunotherapy. The 
BTKi are indicated both in relapsed/refractory and at first line 
setting patients. The first-in-class BTKi, Ibrutinib, is generally 
administered until disease progression or until unacceptable 
toxicity. Despite Ibrutinib is considered easy manageable and well-
tolerated drug, instances of discontinuation are not uncommon. The 
most frequent reason leading to Ibrutinib discontinuation are 
infections. Drug discontinuation could determine a quick arise in 
lymphocyte count and their migration in lymphoid organs, leading to 
a rapid progression of the disease, in terms of reappearing of 
general symptoms, rapidly worsening of lymphadenopathy ore 
splenomegaly. In real life settings it has been documented a rapid 
drop of lymphocyte count attributable to the migration of 
lymphocyte to the spleen. which could represent a potential cause 
for splenic infarction and rupture. We reported the case report of a 
patient who discontinued Ibrutinib due to pulmonary infection. 
Subsequently, the patient experienced a life-threatening episode of 
splenic rupture, underscoring the critical considerations surrounding 
the discontinuation of such targeted therapies in the management 
of CLL.
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Introduction
Chronic Lymphocytic Leukemia (CLL) is the most prevalent 

leukemia in adults in western countries. Over the past decade’s 
significant development was made in treatment strategies in CLL. 
Novel target agents, including Bruton’s Tyrosine Kinase inhibitors 
(BTKi), have changed the CLL treatment scenario without using 
chemotherapy and immunotherapy, indicated both in relapsed/
refractory and at first line setting patients. The first-in-class BTKi, 
Ibrutinib, irreversibly inhibits B-cell’s BTK intracellular pathway, 
impeding CLL cells migration and adhesion from peripheral blood to 
lymphoid tissues (leading to an expected transient early-phase 
therapy lymphocytosis), proliferation and interaction with tumor 
microenvironment. Treatment with Ibrutinib should be continued 
until disease  progression or unacceptable toxicity. Despite Ibrutinib  is 

considered easy to handle and well tolerated drug, discontinuing 
therapy is not so rare [1-6].

The most frequent reason leading to Ibrutinib discontinuation can 
be disease progression, Richter syndrome, atrial fibrillation, bleeding, 
infections and second malignancies.

The rate of discontinuation because of adverse events is most 
frequent during the first year of Ibrutinib treatment and generally 
decreased over time [7].

Serious infections are among the most frequent treatment-
related adverse events. Between infections, pneumonia is more 
common in relapsed/refractory cases than in treatment-naïve 
patients who had been started on Ibrutinib. However, several studies 
demonstrated that they can occur early on treatment after a median 
time of 7 months from starting Ibrutinib. This observation suggests 
careful monitoring of patients during the first months.

Ibrutinib discontinuation could determine a lack of control in 
chemokine release and lymphocytes proliferation, determining a 
quick arise in lymphocyte count and their migration in lymphoid 
organs. This could lead to a rapid disease progression or Richter’s 
transformation, in terms of reappearing of general [8-10].

Symptoms, rapidly worsening of splenomegaly or lymphadenopathy 
and progressively laboratory changes (rising lymphocyte count or 
lactate dehydrogenase values).

In real life settings it has been observed a rapid drop of 
lymphocyte count depending on lymphocyte spleen migration, 
which could represent a risk factor for splenic infarction and rupture 
[11-13].

Case Presentation
The case report we present refers to a 74-years old man affected 

by CLL who presented acute splenic rupture after a temporarily 
cessation of Ibrutinib.

The patient had the history of prostatic cancer treated with 
surgery and radiotherapy in 2013, relapsed in 2020 and treated with 
hormonal therapy. During oncologic follow-up no splenomegaly or 
lymphocytosis were reported.

His hematological history started on June 10th, 2022, when he 
was admitted to the Emergency Room (ER), complaining of spread 
musculoskeletal pain. His blood investigations results were as 
follow: Hemoglobin (Hb) 9.5 gr/dl, White Blood Corpuscles (WBC) 
115.000/mmc with lymphocyte 105.000/mmc, platelet count 
181.000/mmc, Lactate Dehydrogenase (LDH) 322 UI/L, hepatorenal 
chemistry within normal limits, direct and indirect Coombs test were 
negative.

Computerized Tomography (CT) scan revealed splenomegaly with 
25 cm of bipolar diameter, associated with sub and peri-centimetric 
lymphonodes above and below the diaphragm and confluent celiac 
and periaortic lymphonodes (dimensions 27 × 15 mm).

Peripheral blood smear showed characteristically small, mature-
appearing lymphocytes that raised 90% of the total cell count, 
several Gumprect’s nuclear shadows, few prolymphocytes. Flow 
cytometry confirmed the diagnosis of CLL 94% of CD5/CD19 (+) 
cells displaying the following phenotype: CD19 (+), CD5 (+), CD20 (+
+), CD23 (+), CD79b (+), CD49d (+) (99%), with kappa monoclonality. 
Cytogenetic analysis revealed the deletions of 13q14. NGS 
technique revealed TP53 disruption and Immunoglobulin Heavy 
Chain Variable (IGHV) region analysis demonstrates a not-mutated 
CLL clone.
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Figure 1. TC July 2022: Spleen 25 cm BP diameter.

Figure 2. TC October 2022: Pseudoaneurysm and hemoperitoneum 
previous embolization.

Figure 3. TC October 2022: Pseudoaneurysm and hemoperitoneum 
previous embolization.

   Figure 4. TC November 2022: After embolization and previous 
splenectomy: Splenomegaly with 80% of ischemic rate.

Discussion
   We reported the case of an elderly Treatment Naïve (TN) 
patient who discontinued Ibrutinib due to a pulmonary infection.

Many studies proved that toxicity, in particular infections, is the 
most common reason of Ibrutinib discontinuation.

CLLs is characterized by profound immune dysregulation, with 
enhanced susceptibility to infections. This could be explained by CLL 
cells inhibiting antibody production by plasma cells and inducing 
neutropenia by bone marrow involvement, reducing the amount of 
peripheral mature B-cells antibody, and down regulating antigens 
expression of T and natural-killer cells and more frequently to the 
effect of previous Immunochemotherapy received.
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In July, persisting symptomatic disease (abdominal pain, fever, 
fatigue) was associated with progressive lymphocytosis with an 
increase of >50% over 1 month’s period (WBC 257.000/mmc, L 
240.000/mmc).

On August the 1st, therapy with Ibrutinib had been started. As we 
expected, lymphocytosis has trended steadily upwards to 375.000/
mmc, followed by a gradual decreasing trend to 150.360/mmc in 
September with improvement of patient’s clinical condition.

On October the 24th, patient presented an episode of nausea, 
vomiting and fatigue. Abdominal physical examination was negative. 
Sour vesicular murmur and basal crackling were detected at chest 
auscultation. Blood test, chest X-ray and test for COVID-19 were 
required and Ibrutinib was suspended until the receipt of the results 
in the suspicion of unset pneumonia.

On October the 26th the patient was admitted in ER for worsening 
of general malaise and fatigue. Chest’s CT scan revealed lobar 
pneumoniae and antimicrobial therapy with ceftriaxone and 
clarithromycin had started. Blood test results showed Hb 11.7 gr/dl, 
WBC 27.120/, lymphocyte 20.000/mmc, platelet count 86.000/mmc. 
On October the 30th a second ER admission was required for acute 
abdominal pain. Abdominal CT scan revealed splenic artery’s 
pseudoaneurysm, large ruptured of subcapsular splenic hematoma 
>50% and hemoperitoneum. Splenic artery embolization was 
performed. 24 h after the onset CT control showed increasing splenic 
volume with 80% of ischemic rate. Therefore, urgent splenectomy 
and partial pancreatectomy was demanding.

Pathological examination showed a spleen size of 24 × 17 × 8 cm 
and a 9 cm capsular laceration. The cut surface showed a whitish 
micronodular aspect. Microscopic analysis of splenic and omentum 
sections points out a splenic infiltration of small lymphocytes with 
some nucleates elements with larger nuclei. Immunohistochemistry 
revealed the following phenotype: CD20+, CD23+, CD21-, CD5+. Ciclin 
D1 e SOX11 tested negative.

After surgical procedure peripheral blood examination showed Hb 
7.9 gr/dl, WBC 66.750/mmc with lymphocyte 55.800/mmc, platelet 
count 317.000/mmc.

On December the 1st Ibrutinib had been reintroduced at full dosage 
after the completion of antibiotics and complete recovery of the 
patient. After 1 month of Ibrutinib, WBC count has been showing a 
stable trend around 60.000/mmc with improvement in the patient’s 
clinical condition.

At 10 months of follow-up, patient is in good general condition 
carrying out his daily activities. Last blood test results showed 
improvement in hemoglobin value and stability of leukocyte value: Hb 
15.6 gr/dl, WBC 67840/, lymphocyte 60560/mmc, platelet count 
335.000/mmc (Figures 1-4).
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Conclusion
In order to prevent dangerous complications, especially during 

the first year of treatment, Ibrutinib discontinuation should be 
avoided and restricted only for necessary cases, like serious 
infections, especially when intravenous antibiotic or antifungal 
therapy is suggested. 

We recommend to be careful in Ibrutinib discontinuation in elderly 
patients who present lymphocytosis and splenomegaly.

For patient with severe splenomegaly, who necessitate Ibrutinib 
discontinuation, we recommend frequent blood count monitoring, 
focusing on lymphocytosis, to exclude that sudden reduction is not 
an expected effect of the therapy but rather an indicator of splenic 
sequestration following drug discontinuation. Furthermore, it is 
useful to perform ultrasound monitoring every 2-3 months and a 
weekly physical examination or in case of pain in the upper left 
abdominal quadrant or at the apex of the contralateral shoulder. We 
suggest to educate the patients about the possible consequences 
without alarming them.

Moreover, in presence of signs of disease progression following 
the discontinuation of Ibrutinib, it is always useful to perform a 
disease reassessment. For example, in case of splenectomy, it is 
advisable to supplement the histological examination of the spleen 
with immunohistochemical analysis to exclude Richter transformation.

As we explained above, hypogammaglobulinemia is an infection 
risk factor in particular for NT patients. We suggest that in this 
setting of patients monitoring immunoglobulin serum lever could be 
a guide for IV immunoglobulin replacement prophylaxis.

Over time, there has been growing recognition of the possible 
consequences when discontinuing Ibrutinib, along with valuable 
advice and warnings about exercising caution in such situations, 
including interruptions for medical procedures.
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Immunoglobulin A (IgA) is the predominant antibody isotype in the 
mucosal immune system, which widely coats the gastrointestinal 
and respiratory tract. They have a fundamental role in protection 
against

infections eliminating the pathogens with immune exclusion via 
nonspecific immunity. They represent the first line of defence against 
respiratory viruses.

Sun C, et al. observed, in a large cohort of patients during an 
extended 24 months’ follow-up, an increasing IgA levels within 6 
month starting Ibrutinib [14]. IgG level remained stable in short term 
decreasing with longer duration of drug. Moreover, they observed 
that Ibrutinib decreased IgM levels in patient with clonal IgM, 
whereas increased IgM levels in patients without paraprotein.

Mato, et al. recently demonstrate in a large cohort of patients, both 
in and off clinical trials, that toxicity is the major reason of 
discontinuation both in the Relapsed/Refractory (R/R) and TN setting 
patients [15].

Differently, Susan O’Brien, et al. shows how R/R patients 
discontinued treatment most commonly because of disease 
progression [16].

Contrary of what we observed in this case report, O'Brien et al. 
showed that grade ≥ 3 infections occurred less frequently among TN 
patients compared with R/R patients [17].

Similarly, to what we described, in patients receiving Ibrutinib, the 
risk of infections was greatest during the first 3 months of therapy 
and decreased over time. Disease-related risk of infection seems to 
decrease following 6 months of treatment. This could be related to 
several reasons, including early responses and disease, reduction of 
immunosuppressive T cells, extended time from last chemotherapy 
(in the case of R/R patients), and the immune-modulating potential of 
Ibrutinib.

Most of clinical trials about Ibrutinib reported that respiratory 
infection represents the 40% of all the infections. Streptococcus 
pneumoniae and Haemophilus influenzae are major causal agents for 
pneumonia and both are encapsulated bacteria, for which antibody 
response is crucial. Over two decades, with extended use of Ibrutinib, 
show an increasing incidence of invasive aspergillosis and other 
fungi, including Pnemocystis jirovecii (PJ). PJ pneumonia in 5% of 
cases could manifest with atypical clinical presentation, leading to 
delay in diagnosis.

During infections of grade >3, temporarily Ibrutinib discontinuation 
is often recommended. As Paul J Hampela, et al. overserved in his 
study 25% of patient who temporarily discontinued Ibrutinib 
underwent to a progression of CLL disease or Richter’s 
transformation, manifesting worsening of symptoms and 
adenopathy, rising lymphocyte count and, how described both 
Swetha Paduri and Porpaczy E, et al. in their case reports, it could 
also result in a rapid enlargement and rupture of the spleen [18,19]. 
Porpaczy E, et al. hypotized that splenomegaly, before Ibrutinib is 
suspended, could represent a risk factor for this phenomenon. 
Differently, Dutton, et al. in his case report described a rapid drop of 
peripheral blood lymphocyte count followed by rapid increase of 
splenic size and his rupture, similarly to what we observed, 
hypnotizing that Ibrutinib discontinuation could determine systemic 
cytokines release and losing in lymphocyte proliferation and their 
homing control to most of lymphoid tissues [20]. Moreover, they 
hypotize that discontinuing Ibrutinib when lymphocyte count is still 
significantly high could represent a risk factor. Additionally, splenic 
rupture is also observed in other hematologic disease like R/R Mantle 
cell lymphoma in combined therapy Ibrutinib and venetoclax.

Only 17% of splenic rupture cases has typical clinical 
manifestation of acute abdomen hemoperitoneum. Sometimes, 
elderly age, infection conditions and disease symptoms could mask 
clinical presentation determining an important diagnostic delay.

Luigi ATR

3

1. Siegel, R.L., et al. "Cancer statistics, 2022." CA Cancer J Clin 72.1
(2022): 7-33.

2. Barr, P.M., et al. "Up to 8-year follow-up from RESONATE-2: First-
line ibrutinib treatment for patients with chronic lymphocytic
leukemia." Blood Adv 6.11 (2022): 3440-3450.

3. Burger, J.A., et al. "Randomized trial of ibrutinib        ibrutinib plus
rituximab in patients with chronic lymphocytic leukemia." Blood
133.10 (2019): 1011-1019.

4. Singh, S.P., et al. "Role of Bruton’s tyrosine kinase in B cells and
malignancies." Mol Cancer 17.1 (2018): 57.

5. Eichhorst, B., et al. "Chronic lymphocytic leukaemia: ESMO
clinical practice guidelines for diagnosis, treatment and follow-
up." Ann Oncol 32.1 (2021): 23-33.

6. Mauro, F.R., et al. "Prognostic impact and risk factors of
infections in patients with chronic lymphocytic leukemia treated
with ibrutinib." Cancers 13.13 (2021): 3240.

7. Maddocks, K.J., et al. "Etiology of ibrutinib therapy discontinuation
and outcomes in patients with chronic lymphocytic leukemia."
JAMA Oncol 1.1 (2015): 80-87.

8. Roulin, L., et al. "Fatal splenic rupture after discontinuing
treatment by ibrutinib and venetoclax in relapse/refractory
mantle cell lymphoma." Ann Hematol 100 (2021): 1345-1347.

9. Brown, J.R. "How I treat CLL patients with ibrutinib." Blood 131.4
(2018): 379-386.

10. Cutucache, C.E. "Tumor-induced host immunosuppression:
Special focus on CLL." Int Immunopharmacol 17.1 (2013): 35-41.

vs.

https://acsjournals.onlinelibrary.wiley.com/doi/10.3322/caac.21708
https://ashpublications.org/bloodadvances/article/6/11/3440/484605/Up-to-8-year-follow-up-from-RESONATE-2-first-line
https://ashpublications.org/bloodadvances/article/6/11/3440/484605/Up-to-8-year-follow-up-from-RESONATE-2-first-line
https://ashpublications.org/bloodadvances/article/6/11/3440/484605/Up-to-8-year-follow-up-from-RESONATE-2-first-line
https://ashpublications.org/blood/article/133/10/1011/272728/Randomized-trial-of-ibrutinib-vs-ibrutinib-plus
https://ashpublications.org/blood/article/133/10/1011/272728/Randomized-trial-of-ibrutinib-vs-ibrutinib-plus
https://molecular-cancer.biomedcentral.com/articles/10.1186/s12943-018-0779-z
https://molecular-cancer.biomedcentral.com/articles/10.1186/s12943-018-0779-z
https://www.sciencedirect.com/science/article/abs/pii/S1567576913002191
https://www.sciencedirect.com/science/article/abs/pii/S1567576913002191
https://ashpublications.org/blood/article/131/4/379/38474/How-I-treat-CLL-patients-with-ibrutinib
https://link.springer.com/article/10.1007/s00277-021-04469-0
https://link.springer.com/article/10.1007/s00277-021-04469-0
https://jamanetwork.com/journals/jamaoncology/fullarticle/2120915
https://jamanetwork.com/journals/jamaoncology/fullarticle/2120915
https://www.mdpi.com/2072-6694/13/13/3240
https://www.mdpi.com/2072-6694/13/13/3240
https://www.mdpi.com/2072-6694/13/13/3240
https://www.annalsofoncology.org/article/S0923-7534(20)42469-X/fulltext
https://www.annalsofoncology.org/article/S0923-7534(20)42469-X/fulltext
https://www.annalsofoncology.org/article/S0923-7534(20)42469-X/fulltext


Cite this article: Luigi ATR. "Splenic Rupture after Ibrutinib Discontinuation". Oncol Cancer Case Rep, 2025, 11(1), 1-4.

Oncology & Cancer Case Reports, 2025, Vol.11, Issue 1, 1-4 Luigi ATR

(MRPFT) 4

11. Teh, B.W., et al. "Infections in patients with chronic lymphocytic
leukaemia: Mitigating risk in the era of targeted therapies."
Blood reviews 32.6 (2018): 499-507.

12. Li, Y., et al. "The effects of secretory IgA in the mucosal immune
system." Biomed Res Int 2020.1 (2020): 2032057.

13. Landgren, O., et al. "Respiratory tract infections and subsequent
risk of chronic lymphocytic leukemia." Blood 109.5 (2007):
2198-2201.

14. Sun, C., et al. "Partial reconstitution of humoral immunity and
fewer infections in patients with chronic lymphocytic leukemia
treated with ibrutinib." Blood 126.19 (2015): 2213-2219.

15. Mato, A.R., et al. "Toxicities and outcomes of 616 ibrutinib-
treated patients in the United States: A real-world analysis."
Haematologica 103.5 (2018): 874.

16. O’Brien, S., et al. "Single-agent ibrutinib in treatment-naïve and
relapsed/refractory chronic lymphocytic leukemia: A 5-year
experience." Blood 131.17 (2018): 1910-1919.

17. O'Brien, S.M., et al. "Outcomes with ibrutinib by line of therapy
and post‐ibrutinib discontinuation in patients with chronic
lymphocytic leukemia: Phase 3 analysis." Am J Hematol 94.5
(2019): 554-562.

18. Paydas, S. "Management of adverse effects/toxicity of ibrutinib." 
Crit Rev Oncol Hematol 136 (2019): 56-63.

19. Porpaczy, E., et al. "Increased lymphocyte cell size with blastoid
morphology associated with splenic rupture following cessation 
of ibrutinib." Br J Haematol 181.4 (2018): 431.

20. Dutton, D., et al. "Splenic rupture following temporary cessation
of ibrutinib." Br J Haematol 179.3 (2017).

https://ashpublications.org/blood/article/131/17/1910/36756/Single-agent-ibrutinib-in-treatment-naive-and
https://ashpublications.org/blood/article/131/17/1910/36756/Single-agent-ibrutinib-in-treatment-naive-and
https://ashpublications.org/blood/article/131/17/1910/36756/Single-agent-ibrutinib-in-treatment-naive-and
https://onlinelibrary.wiley.com/doi/10.1002/ajh.25436
https://onlinelibrary.wiley.com/doi/10.1002/ajh.25436
https://www.sciencedirect.com/science/article/abs/pii/S1040842818303901
https://onlinelibrary.wiley.com/doi/10.1111/bjh.15134
https://onlinelibrary.wiley.com/doi/10.1111/bjh.15134
https://onlinelibrary.wiley.com/doi/10.1111/bjh.15134
https://onlinelibrary.wiley.com/doi/10.1111/bjh.14845
https://onlinelibrary.wiley.com/doi/10.1111/bjh.14845
https://www.sciencedirect.com/science/article/abs/pii/S0268960X17301583
https://www.sciencedirect.com/science/article/abs/pii/S0268960X17301583
https://onlinelibrary.wiley.com/doi/10.1155/2020/2032057
https://onlinelibrary.wiley.com/doi/10.1155/2020/2032057
https://ashpublications.org/blood/article/109/5/2198/23239/Respiratory-tract-infections-and-subsequent-risk
https://ashpublications.org/blood/article/109/5/2198/23239/Respiratory-tract-infections-and-subsequent-risk
https://ashpublications.org/blood/article/126/19/2213/34590/Partial-reconstitution-of-humoral-immunity-and
https://ashpublications.org/blood/article/126/19/2213/34590/Partial-reconstitution-of-humoral-immunity-and
https://haematologica.org/article/view/8458
https://haematologica.org/article/view/8458

	Contents
	Splenic Rupture after Ibrutinib Discontinuation
	Corresponding Author*
	Copyright:
	Abstract
	Introduction
	Case Presentation
	Discussion
	Conclusion
	References




