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INTRODUCTION 

Zanubrutinib, a second-generation 

Bruton’s tyrosine kinase (BTK) inhibitor, 

was appoved in the United States in 2019 

and by Health Canada in 2021 for the 

treatment of mantle cell lymphoma, and 

has demonstrated efficacy in other B-cell 

malignancies including chronic 

lymphocytic leukemia (CLL) and 

Waldenström macroglobulinemia[1, 2]. As 

a second-generation Bruton’s tyrosine 

kinase (BTK) inhibitor, it has been 

designed to improve selectivity and 

minimize off-target effects compared to 

first-generation drugs [1]. Despite its therapeutic benefits, Zanubrutinib is associated with well-

documented adverse effects, most commonly arrhythmia, hematologic toxicities including 

neutropenia, thrombocytopenia, and anemia, as well as gastrointestinal symptoms like diarrhea 

[3, 4].  

We report three patients undergoing treatment for hematologic malignancies who 

developed isolated scrotal and penile edema while receiving 320mg daily Zanubrutinib 

KEY MESSAGES 

 
• Zanubrutinib, a second-generation Bruton’s tyrosine 

kinase inhibitor, may cause isolated scrotal and penile 

edema.  

• This adverse effect has not been previously reported 

with zanubrutinib. 

• Symptoms improved or resolved with discontinuation 

of the therapy. 

• Recognizing this association may prevent unnecessary 

diagnostic workups, hospital admissions, and 

antibiotics.  

• Further research is needed to better understand 

underlying mechanisms and to guide clinical 

management.  
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therapy—an adverse event not previously documented with this medication. Fluid retention is a 

well-documented adverse effect of BTK inhibitors, commonly presenting as pleural and 

pericardial effusions, as well as peripheral and generalized edema [4]. First and second 

generation BTK inhibitors, such as Imatinib and Dasatinib, have previously been associated with 

scrotal and penile edema, suggesting a potential class-wide effect [5, 6]. However, to our 

knowledge, the cases described in this report represent the first documented instances of isolated 

scrotal and penile edema associated with Zanubrutinib treatment.  

CASE REPORTS 

Case 1 

A 59-year-old man was diagnosed with CLL in 2005. Comorbidities include Type 1 Diabetes 

Mellitus, obesity, HTN and HLD. This patient was initially treated for CLL with the first-

generation BTK inhibitor Ibrutinib (420 mg daily). However, due to worsening hypertension, his 

therapy was switched to Zanubrutinib (320 mg daily). Three months after initiating Zanubrutinib, 

he developed swelling, erythema, and pruritus of the penis and scrotum, with the scrotal rugae 

preserved. CTAP imaging revealed scrotal edema extending to the base of the penis. Initial 

management included a trial of Bactrim for suspected cellulitis; however, there was no 

improvement in symptoms at one month follow-up. Given the lack of improvement, the patient 

was advised to discontinue Zanubrutinib for one month. During this period, his rash resolved, 

and his edema improved significantly. Given the overall improvement of symptoms, the patient 

was advised to cautiously resume Zanubrutinib therapy at the original dosage while being 

monitored for recurrence of edema or other adverse effects. Two months after resuming the 

therapy, scrotal edema has remained mild. 

Case 2 

A 62-year-old man was diagnosed with Splenic Marginal Zone Lymphoma (MZL) in 2019. 

Comorbidities include hypertension (HTN) and hyperlipidemia (HLD). He was initially managed 

with two years of Rituximab therapy when a right orbital mass was discovered and biopsied to 

reveal MZL. A full-body CT scan showed bony changes and uncertain pancreatic involvement, 

prompting the initiation of Zanubrutinib 320mg daily. Obinutuzumab was added in combination 

with this therapy one year later. Five months after the start of this combination therapy (17 

months on Zanubrutinib), the patient presented to the emergency room (ER) with complaints of 

painless scrotal swelling along with discoloration of the scrotum (dark red/purple) which 

developed over the course of a week.  

In the ER, the patient denied trauma, fever, dysuria, or history of sexually transmitted 

disease. Upon examination, the patient exhibited bilateral scrotal edema that, notably, differed 

from typical anasarca, with preserved scrotal rugae. Scrotal ultrasound was performed which 

confirmed presence of scrotal edema, normal testicles, and normal doppler flow. The patient was 

discharged with two-week course of Fluconazole for suspected fungal involvement contributing 

to scrotal discoloration. The patient was also advised to abstain from sexual intercourse for four 
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weeks and to halt Zanubrutinib therapy for one month. The decision to recommend suspension of 

Zanubrutinib therapy in this case was based on experience from the prior two patients. After one 

month off Zanubrutinib therapy, the patient reported complete resolution of scrotal swelling. 

Given this improvement, the patient was rechallenged with a reduced daily dose from 320mg to 

160mg Zanubrutinib while closely monitoring for recurrence of symptoms. One month after 

initiating reduced dose therapy there has been no recurrence of scrotal edema. 

Case 3 

An 81-year-old man was diagnosed with CLL in 2009. Comorbidities include HTN, HLD, and 

coronary artery disease (CAD). He began taking Zanubrutinib 320mg daily for CLL, after 28 

months of treatment, he presented with complaints of painless scrotal swelling and a pruritic 

inguinal rash of two months' duration, with scrotal rugae notably preserved. The patient denied 

systemic symptoms, including fever, dysuria, and shortness of breath. On examination, bilateral 

scrotal edema was observed, extending to the base of the penis. A computed tomography scan of 

the abdomen and pelvis (CTAP) was performed for further evaluation, confirming the presence 

of bilateral scrotal edema extending to the base of the penis (Figure 1). Initial management 

included treatment with Clotrimazole for the inguinal rash and discontinuation of the patient’s 

buproprion treatment for six weeks. Conservative measures such as scrotal elevation with 

supportive underwear and avoidance of new soaps, detergents, or topical powers, were also 

recommended. Despite these interventions, the edema persisted without any improvement. As a 

next step, the patient was advised to temporarily discontinue Zanubrutinib for one month. This 

break from the medication resulted in a significant improvement in the edema. Given this 

progress, Zanubrutinib therapy was resumed at the original dose (320 mg daily). The edema 

completely resolved approximately six months later while continuing treatment, with no 

recurrence of symptoms to date. 

DISCUSSION 

While the action of BTK inhibitors is intended to be selective to B-cell receptor signaling 

mechanisms, unintended effects can occur. The occurrence of scrotal edema in patients receiving 

Zanubrutinib therapy is a novel clinical observation which necessitates examination of potential 

underlying mechanisms and clinical implications. Awareness of this potential side effect is 

essential for ensuring effective and safe management while avoiding unnecessary treatments and 

interventions. The cases presented herein describe a temporal relationship between Zanubrutinib 

therapy and the onset of scrotal edema. In each case, cessation of Zanubrutinib therapy resulted 

in either a partial or complete resolution of symptoms, indicating a potential causative link 

between the medication and development of scrotal edema. The absence of infectious, malignant, 

or autoimmune etiology supports the hypothesis that Zanubrutinib was the precipitating factor.  

Fluid retention in various forms is a commonly reported adverse effect of the BTK 

inhibitor class, including pleural and pericardial effusions, as well as peripheral and generalized 

edema, most frequently affecting the periorbital region and lower extremities [4]. An increased 
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risk of edema has been noted in patients over 65 years of age, and all patients receiving this class 

of medication are advised to undergo continuous monitoring of body weight, peripheral tissue 

tone for pitting edema, and cardiopulmonary function [7]. Edema associated with BTK inhibitors 

is typically reversible, often resolving upon drug discontinuation [7]. One potential mechanism 

for this adverse effect may involve medication-induced alterations to vascular permeability [8]. 

Dasatinib, another second-generation BTK inhibitor, has previously been shown to cause pleural 

effusion in a reactive oxygen species-dependent manner, ultimately leading to increased 

paracellular permeability and fluid extravasation [9]. It is feasible that Zanubrutinib produces a 

similar effect on vascular permeability in the scrotum, leading to fluid extravasation and resultant 

edema. Because scrotal and penile edema have been documented in association with both first-

generation and other second-generation BTK inhibitors, the occurrence of this adverse effect 

may be a class-wide phenomenon, reducing the number of viable alternatives for patients [5, 6]. 

Importantly, similar genital cutaneous toxicities have been reported with other tyrosine 

kinase inhibitors, notably sunitinib and cabozantinib. Sunitinib has been associated with severe 

genital erythema, scaling, and ulceration, sometimes necessitating treatment interruption or dose 

reduction. These reactions can occur withini the first month of therapy and may recur ipon 

rechallenge, highlighting th eneed for early recognition and management [10-14]. Cabozantinib, 

a multitargeted tyrosine kinase inhibitor, has also been linked to a high incidence of cutaneous 

adverse effects, including scrotal erythema and ulceration, with up to 15% of patients developing 

genital skin toxicity. These reactions often require dose modification or discontinuation and can 

significantly impact quality of life and adherence to therapy [15]. The pathophysiology of these 

reactions is thought to involve disruption of vascular and lymphatic integrity, as well as direct 

effects on skin and mucosal tissues [12, 15, 16]. 

Given the efficacy of Zanubrutinib therapy in the treatment of B-cell malignancy, 

discontinuation of the treatment may not always be feasible. This poses a challenge in the 

clinical management of this adverse effect. Swelling of the scrotum or the penis, even when 

benign and reversible, can cause significant anxiety and discomfort for patients. While the 

swelling was not associated with pain in these cases, the psychological impact can be 

considerable. In addition to psychological distress, scrotal swelling can contribute to physical 

discomfort and interfere with activities of daily living such as sitting, exercise, or sexual activity.  

Importantly, recognizing that scrotal edema can be an adverse effect of Zanubrutinib 

therapy may help avoid unnecessary hospital admissions and empiric treatment. In Case #1, the 

patient was initially treated with antifungals under the suspicion of infection, a common 

occurrence in immunocompromised populations. Awareness of Zanubrutinib-induced scrotal 

edema can help clinicians to distinguish between infectious and non-infectious processes earlier, 

potentially avoiding unnecessary forms of management.  

In conclusion, our three cases demonstrate that isolated penile and scrotal edema can 

develop during Zanubrutinib therapy. Recognizing this association is crucial to minimizing 

unnecessary diagnostic tests and interventions in affected patients. Further investigation into the 
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mechanisms underlying this adverse effect will be essential for optimizing management 

strategies and ensuring patient safety during treatment.  

  

 

REFERENCES 

1. Tam CS, Muñoz JL, Seymour JF, et al. Zanubrutinib: Past, present, and future. Blood 

Cancer J 2023;13:141. https://doi.org/10.1038/s41408-023-00902-x 

2. Brown JR, Eichhorst B, Hillmen P,  et al. Zanubrutinib or ibrutinib in relapsed or 

refractory chronic lymphocytic leukemia. N Engl J Med 2023;388:319-32. 

https://doi.org/10.1056/NEJMoa2211582 

3. Tam CS, Opat S, D'Sa S,  et al. A randomized phase 3 trial of zanubrutinib vs ibrutinib in 

symptomatic Waldenstrom macroglobulinemia: The ASPEN study. Blood 

2020;136:2038-50. https://doi.org/10.1182/blood.2020006844 

4. Shyam Sunder S, Sharma UC, Pokharel S. Adverse effects of tyrosine kinase inhibitors in 

cancer therapy: Pathophysiology, mechanisms and clinical management. Signal 

Transduct Target Ther 2023;8:262. https://doi.org/10.1038/s41392-023-01469-6 

5. Chang X, Zhou L, Chen X,  et al. Impact of imatinib on the fertility of male patients with 

chronic myelogenous leukaemia in the chronic phase. Target Oncol 2017;12:827-32. 

https://doi.org/10.1007/s11523-017-0521-6 

6. Jain N, Ault P, Cortés J. Scrotal edema associated with the use of dasatinib in patients 

with chronic myeloid leukemia. Clin Leuk 2007;1:357-8. 

https://doi.org/10.3816/CLK.2007.n.030 

7. Jabbour E, Deininger M, Hochhaus A. Management of adverse events associated with 

tyrosine kinase inhibitors in the treatment of chronic myeloid leukemia. Leukemia 

2011;25:201-10. https://doi.org/10.1038/leu.2010.215 

8. Wang K, Xu Q, Zhong H. The Bruton's tyrosine kinase inhibitor ibrutinib impairs the 

vascular development of zebrafish larvae. Front Pharmacol 2020;11:625498. 

https://doi.org/10.3389/fphar.2020.625498 

9. Phan C, Jutant EM, Tu L, et al. Dasatinib increases endothelial permeability leading to 

pleural effusion. Eur Respir J 2018;51. https://doi.org/10.1183/13993003.01096-2017 

10. Billemont B, Barete S, Rixe O. Scrotal cutaneous side effects of sunitinib. N Engl J Med 

2008;359:975-6; discussion 976. https://doi.org/10.1056/NEJMc0802736 

11. Rodriguez Jorge M, Domínguez Senín L, Cobelas Cartagena SS,  et al. Severe genital 

cutaneous toxicity with sunitinib. Int J Clin Pharmacol Ther 2025;63:164-8. 

https://doi.org/10.5414/CP204697 

12. Vignand-Courtin C, Martin C, Le Beller C, et al. Cutaneous side effects associated with 

sunitinib: An analysis of 8 cases. Int J Clin Pharm 2012;34:286-9. 

https://doi.org/10.1007/s11096-012-9615-5 

13. Iacovelli R, Mancini ML, Risi E,  et al. Genital and inguinal cutaneous toxicity in male 

and female patients treated with sunitinib. Int J Dermatol 2012;51:221-2. 

https://doi.org/10.1111/j.1365-4632.2011.05057.x 

14. Abdel-Rahman O, Fouad M. Risk of mucocutaneous toxicities in patients with solid 

tumors treated with sunitinib: A critical review and meta analysis. Expert Rev Anticancer 

Ther 2015;15:129-41. https://doi.org/10.1586/14737140.2015.985660 



 CUAJ – Residents’ Room   Poppas et al 

 Cases − Scrotal edema associated with zanubrutinib 

 

 

6 

                                © 2025 Canadian Urological Association 

15. Zuo RC, Apolo AB, DiGiovanna JJ, et al. Cutaneous adverse effects associated with the 

tyrosine-kinase inhibitor cabozantinib. JAMA Dermatol 2015;151:170-7. 

https://doi.org/10.1001/jamadermatol.2014.2734 

16. Medishetti R, C MR, Chatti K. Cabozantinib-induced edema in zebrafish represents an 

adverse effect characterized by defects in lymphatic vasculature and renal function. J 

Biochem Mol Toxicol 2023;37:e23413. https://doi.org/10.1002/jbt.23413 

 

  



 CUAJ – Residents’ Room   Poppas et al 

 Cases − Scrotal edema associated with zanubrutinib 

 

 

7 

                                © 2025 Canadian Urological Association 

FIGURES AND TABLES 

 

Figure 1. Computed tomography arterial portography images demonstrating scrotal edema with 

diffuse soft tissue edema and free water accumulation in the scrotal region. Panel A shows an 

axial view, while panel B presents a sagittal view 

 

 


