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Abstract
 
Ibrutinib is a small-molecule drug approved for the treatment of mantle cell lymphoma, chronic lymphocytic leukemia, 
and Waldenstrom macroglobulinemia. Although it has been connected to ocular side effects, few clinical cases explain 
cystoid macular oedema associated with long-term Ibrutinib treatment. A case of Cystoid Macular Oedema (CMO) caused 
by ibrutinib in a patient with chronic lymphocytic leukemia is presented. In our case study, an 85-year-old man’s vision de-
teriorated over 6-7 months. His right eye’s presenting vision was 0.76 and his left eye was 0.2. There was bilateral macular 
oedema on inspection. His ibrutinib treatment lasted 12 months. The temporal correlation between ibrutinib treatment 
modifications and the ocular inflammation in our patient points to a causal relationship. Ibrutinib is thought to cause 
drug-induced cystoid macular oedema.  The chronological association between ibrutinib treatment adjustments, or other 
Tyrosine Kinase inhibitors and our patient’s macular oedema suggests a causal relationship.

Introduction

Tyrosine kinase is an important proto-oncogene that is vital in 
the cascade of B-cell maturation and plays a role in the stimu-
lation of epidermal growth factor receptors helping in motil-
ity, proliferation, and survival of normal and malignant B-Cell 
in addition to the synthesis of immunoglobulin [1]. Ibrutinib 
belongs to a group called tyrosine kinase inhibitors which irre-
versibly inhibits the tyrosine kinase pathway, thereby reducing 
B malignant cells in different types of malignancy. It has been 
approved for use in mantle cell lymphoma, chronic lympho-
cytic leukemia, and Waldenstrom macroglobulinemia [2]. The 
most common side effects of Ibrutinib are diarrhoea, upper 
respiratory tract infection, bleeding, fatigue, and cardiac side 
effects most commonly atrial fibrillation [3, 4]. While Ibrutinib 
has been reported to cause multiple ocular side effects such 
as red eye, dry eye, uveitis, branch retinal vein occlusion, and 
cystoid macular oedema, these reports are very few and far 
between [5]. Importantly this case demonstrated cystoid mac-
ular oedema with several tyrosine kinase inhibitors and high-
lights the necessity of collaborative working between physi-
cians and ophthalmologists in managing these complications.

Case report

An 85-year-old male was referred by his optometrist to the 
macula clinic for deteriorating vision over the course of 6-7 
months with a drop in the visual acuity in the right eye. His 
best corrected visual acuity was 0.76 and 0.2 in the right and 

left eye respectively.  His past medical history was significant 
for chronic lymphocytic leukaemia for which he takes Ibrutinib 
for 1 year and the addition of co-trimoxazole 5 months before 
the onset of his symptoms. He had no other significant ocular 
or systemic medical history. On examination, he had bilateral 
non-significant nuclear cataract, epiretinal membrane, and bi-
lateral macular oedema. Optical coherence tomography (Cir-
rus HD-OCT 6000-13769) confirmed bilateral macular oedema 
(Fig.1). Fundus fluorescein angiography (FFA) was organized 2 
weeks later showing mild perifoveal leakage in the right eye 
perifoveal leakage in the  right eye. There was no evidence of 
vasculitis (Fig.2). Following consultation with the haematolo-
gist, ibrutinib was stopped.
At a 4-week follow-up after stopping Ibrutinib, there was an 
improvement in the best corrected visual acuity in the right 
eye to 0.46 from 0.76. In addition, OCT indicated reduced in-
traretinal fluid (Fig.3). However, at an 8-week follow-up, while 
the visual acuity remained stable at 0.58 in the right eye, there 
was a recurrence of intraretinal fluid. On eliciting further his-
tory, the patient reported that he had been restarted on ibru-
tinib 3 weeks prior as he did not feel well while he was off the 
drug. After consulting with the haematology consultant, the 
Ibrutinib dose was reduced to half, and at his 8-week follow-
up, the OCT showed a reduction in the fluid.  The patient was 
scheduled to undergo right eye cataract surgery and ibrutinib 
was stopped 7 days prior. The operation was uneventful and 
at a routine 4-month follow-up, his BCVA improved to 0.42 in 
the right eye. Nonetheless, his OCT indicated an increase in 
intraretinal fluid. The patient reported that the ibrutinib was 
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Figure 1: OCT showing bilateral cystoid macular oedema at the initial visit.

Figure 2: (a) RE FFA showing hyper-florescence leakage, (b) LE FFA showing no signs of leakage.
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Figure 3: OCT shows a decrease in macular thickness and intraretinal fluid 4 weeks after cessation of Ibrutinib.

stopped and replaced by another tyrosine kinase inhibitor 
namely Zanubrutinib 80 mg OD. He was treated with topical 
steroids and anti-inflammatory drops for cystoid macular oe-
dema (CMO). The drug was withdrawn.
The 4-week follow-up showed an improvement in visual acuity 
in the right eye to 0.38 and a decrease in fluid which contin-
ued to improve at a further 3-month follow-up. During his lat-
est review in the Uveitis clinic, the CMO had increased in the 
right eye with a subjective decrease in vision and a slight drop 
in BCVA from 0.38 to
0.36  after Zanubrutinib was restarted. Since the patient re-
quires lifelong tyrosine kinase inhibitor therapy, he continued 
to remain under our care to monitor the CMO. 

Discussion

Macular oedema is one of the causes of gradual loss of visual 
acuity that if left untreated can lead to marked visual impair-
ment and it can be caused by many factors like diabetes, hy-
pertension, retinal vein occlusion, post-surgical, and uveitis 

[6-8]. Drug-induced macular oedema has been attributed to a 
number of drugs like Tamoxifen [9], nicotinic Acid [10], Pacli-
taxel and Bevacizumab [11], and ocular drugs such as prosta-
glandin and Timolol [12].
Ibrutinib has multiple known side effects which include more 
commonly GIT symptoms like diarrhoea (50%), nausea (26%), 
constipation (21%) and vomiting (20%), cough and fatigue 
(36%), peripheral oedema (27%) in addition to, anaemia, py-
rexia, arthralgia and HTN and others [13]. They also cause ocu-
lar side effects such as dry eye due to ocular toxicity and red 
eye secondary to subconjunctival haemorrhage [14]. Uveal 
tract inflammation (uveitis) was also reported in multiple case 
reports [15, 16]. A study that evaluated the efficacy of Ibruti-
nib vs Ofatumumab found that 10% of patients on Ibrutinib 
developed blurred vision in addition to 3% who developed 
cataracts compared to 1% on Ofatumumab [17].
Potential posterior segment complications include branch ret-
inal artery occlusion [18], and more recent case reports have 
indicated that ibrutinib produces drug induced macular oe-
dema. The mechanism of action related to ibrutinib-induced 
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