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A B S T R A C T   

Purpose: Papilledema is a very rare complication of leukemia therapies, and particularly tyrosine kinase inhibitor 
(TKI) therapy. Targeted oncologic therapies are becoming increasingly popular, so it is increasingly important to 
report rare adverse effects. We present a case of probable papilledema in the setting of ponatinib therapy for 
acute lymphoblastic leukemia. 
Observations: Our patient is a 48-year-old male who was diagnosed with acute lymphocytic leukemia. He un-
derwent stem cell transplantation and shortly after was placed on ponatinib therapy. After initiation of ponatinib, 
he began to note decreased clarity in the inferonasal visual field of his right eye, corroborated on Humphrey 
visual field (HVF) testing. Neuroimaging was only notable for a partially empty sella. Lumbar puncture 
demonstrated opening pressures at the upper limit of normal (23 cm H2O) but with normal cellular constituents 
and chemistry. Slit lamp exam did not reveal any signs of ocular inflammation. Dilated funduscopic examination 
(DFE) revealed 360-degree blurring of the right optic disc margin as well as 270-degree blurring of the left optic 
disc (sparing the temporal border). Optical coherence tomography of the retinal nerve fiber layer (OCT-RNFL) 
showed increased RNFL thickness of 272 μm in the right eye and 113 μm in the left eye. In the absence of ev-
idence for other possible etiologies of optic disc edema, ponatinib-induced papilledema was suspected. No 
changes to the ponatinib regimen were made; however, the patient was started on acetazolamide 500 mg twice a 
day. At three-month follow up, the patient reported resolution of his right eye blurriness and his repeat HVF, 
OCT-RNFL, and DFE showed resolution of optic disc edema, supporting that his initial bilateral optic disc 
swelling was likely ponatinib-induced papilledema. 
Conclusions and importance: This is the first report of probable ponatinib-induced papilledema. This case expands 
on the literature of TKI induced papilledema and demonstrates successful treatment with an oral acetazolamide 
regimen.   

1. Introduction 

Papilledema, disc edema due to raised intracranial pressure (ICP), is 
a very rare complication of leukemia therapy and particularly tyrosine 
kinase inhibitor (TKI) therapy.1–4 This condition has variable pre-
sentations and can present asymptomatically. Targeted oncologic ther-
apies are becoming increasingly popular, and more uncommon adverse 
events may not appear during the initial drug studies that comprise a 
drug monograph.3 Thus, it is important to report rare adverse effects 
seen in clinical practice. We present a case of probable papilledema in 
the setting of ponatinib therapy for acute lymphoblastic leukemia. 

2. Case report 

Our patient is a 48-year-old man who was first diagnosed with acute 
lymphocytic leukemia in 2020 after presenting with unexplained 
ecchymosis on his limbs. He underwent stem cell transplant in July 2021 
and was placed on ponatinib afterward. Shortly after initiation of 
ponatinib, he began to note decreased clarity in the inferonasal visual 
field of his right eye. Vision in his left eye was unaffected. Given the 
visual symptom, his oncologist referred him to an ophthalmologist in 
January 2022 who noted optic nerve edema in the right eye on fundus 
exam. Subsequently, MRI neuroimaging and a lumbar puncture (LP) 
with cerebrospinal-fluid (CSF) analysis were ordered. The MRI was 
negative for any signs of metastases or leptomeningeal enhancement. 
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There was no evidence of optic nerve enhancement as well. However, 
the imaging was notable for a partially empty sella (Fig. 1). This finding 
is nonspecific but can be seen in setting of raised ICP. The lumbar 
puncture was notable for normal cellular constituent and chemistry as 
well as cytology free of malignant cells. The opening pressure from 
lumbar pressure was at the upper limit of normal of 23 cm H2O. Given 
his visual symptoms and optic disc edema, the patient was referred to 
the Mitchel and Shannon Wong Eye Institute (MSWEI) for further 
evaluation of his optic disc swelling. Of note, he was placed on two 
separate short courses of prednisone for potential concerns of graft-vs- 
host disease. 

On his initial visit with us, his only complaint was mild persistent 
blurriness in the inferonasal visual field of his right eye. He denied other 
relevant symptoms for raised ICP, such as headaches, double vision, 
pulsatile tinnitus, nor transient visual obscurations. Best corrected visual 
acuity was 20/20 in the right eye and 20/20 in the left eye. Color vision 
testing with Ishihara plates was full in both eyes. There were no afferent 
pupillary defects. Slit lamp exam did not reveal any signs of ocular 
inflammation. Dilated funduscopic examination (DFE) revealed 360-de-
gree blurring of the right optic disc margin as well as 270-degree disc 
margin blurring (sparing the temporal sector) in the left eye, which was 
also seen on optical coherence tomography (OCT) infra-red imaging 
(Fig. 2A). Optical coherence tomography of the retinal nerve fiber layer 
(OCT-RNFL) further confirmed evidence of bilateral optic nerve edema 
with a global RNFL thickness of 272 μm in the right eye and 113 μm in 
the left eye (Fig. 3A). Humphrey visual field (HVF) revealed a mild nasal 
step and enlarged blind spot in the right eye and a full visual field in the 
left eye (Fig. 4A). 

At this point, potential ponatinib induced papilledema was suspected 
for this patient’s optic nerve edema. Although the opening pressure was 
only at the upper limit of normal, there were no evidence of other likely 
etiologies based on our work-up and exams, such as infiltrative/ 

neoplastic, infectious, or inflammatory causes (given normal CSF 

Fig. 1. Brain MRI images. (A) Sagittal T1 image showing empty sella (indicated by the white arrow). (B) Coronal T2-weighted image displaying no concerning 
compressive lesion onto the optic chiasm. Axial (C) T1 post-contrast and (D) T2 fat-saturated images of the optic nerves showing lack of optic nerve enhancement and 
absent abnormal T2 signal, respectively. 

Fig. 2. Ocular Coherence Tomography (OCT) infra-red images. (A) OCT infra- 
red image at the initial visit with evidence of optic disc edema, right eye worse 
than the left eye. (B) Follow-up OCT infra-red image after three months of 
acetazolamide, showing significant resolution of optic disc edema in both eyes. 
(For interpretation of the references to colour in this figure legend, the reader is 
referred to the Web version of this article.) 
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analysis, normal slit lamp and fundus exam, and the exclusion of 
intracranial mass or optic nerve enhancement on MRI). Another possi-
bility on the differential diagnosis was potential papilledema from ste-
roid withdrawal, though the steroid courses were too short to result in 
optic disc edema. Therefore, we treated the patient as probable papil-
ledema due to ponatinib with acetazolamide 500 mg twice daily. No 
changes to the ponatinib regimen were made. At three-month follow up, 
the patient reported resolution of his right eye blurriness and the repeat 

HVF revealed resolution of his prior visual field defects in the right eye 
(Fig. 4B) This symptomatic improvement was consistent with improved 
right optic nerve edema and complete resolution of left optic nerve 
edema on fundus exam and OCT infra-red imaging (Fig. 2B). The 
improvement in OCT-RNFL thickness further substantiated edema res-
olution from acetazolamide treatment (Fig. 3B). Given the resolution of 
his symptoms and disc edema with acetazolamide initiation, we there-
fore concluded that his disc edema was likely ponatinib-induced 

Fig. 3. Ocular Coherence Tomography (OCT) retinal nerve fiber layer (RNFL) analysis. (A) OCT RNFL measurements at the initial visit with elevated global thickness 
of 272 μm in the right eye and 113 μm in the left eye. (B) Follow-up OCT RNFL measurements after 3 months of acetazolamide showing improvement of RNFL 
thickness in all sectors in both eyes. 

Fig. 4. Humphrey Visual Field (HVF) results. (A) Initial diagnostic HVF grayscale and pattern deviation maps consistent with patient’s subjective report of mild 
inferonasal defect in the right eye. There was also enlarged blind spot in the right eye. Visual field was full in the left eye. (B) HVF grayscale and pattern deviation 
maps after three months of acetazolamide demonstrating improvement of the enlarged blind spot and resolution of the inferonasal defect in the right eye. 
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papilledema. Moreover, the stability of his macular ganglion cell layer 
volume over the time suggest that the improvement of the papilledema 
was not due to optic atrophy (data not shown). 

3. Discussion 

Although papilledema secondary to sunitinib, dasatinib, and imati-
nib (other tyrosine kinase inhibitors), and recently cabozantinib has 
been reported in the literature,1–4 this is to our knowledge the first case 
of probable papilledema secondary to ponatinib treatment. Our patient 
presented with a minor inferonasal visual defect in his right eye without 
other ocular or neurologic symptoms suggestive of raised ICP. Bilateral 
optic nerve edema was discovered, right being worse than the left. 
Making a diagnosis was challenging, as the MRI only revealed a 
nonspecific sign of raised ICP - an empty sella, and the opening pressure 
from lumbar puncture was only at the high end of normal (23). Ulti-
mately, ponatinib-induced papilledema was thought to be the underly-
ing etiology given the resolution of his visual field defect and disc edema 
with initiation of acetazolamide. Though optic neuritis was a possibility, 
the lack of eye pain or pain with eye movement as well as lack of optic 
nerve enhancement on MRI imaging argued against it. 

In both scientific literature and public media, there have been 
extensive reports on ponatinib induced cerebrovascular, cardiovascular, 
and peripheral vascular thrombotic events, sometimes fatal, which even 
led to a temporary hold on the drug in 2013 and the cancellation of the 
EPIC trial.5–7 In terms of ophthalmic side-effects, ponatinib has been 
described in both the OPTIC (11% of patients)8 and PACE (30% of pa-
tients)9 clinical trials causing most commonly dry eye, blurred vision, 
and eye pain or, less commonly, serious retinal toxicities. There has also 
been one case of ponatinib inducing pan-uveitis, choroidal effusion, and 
retinal detachment.10 However, to our knowledge, ponatinib-associated 
papilledema has not been reported. 

Neuro-ophthalmic side effects of targeted cancer therapies have been 
described in the literature especially as molecular therapies have seen a 
dramatic increase over the past two decades.11 Papilledema, though 
rare, has been described for ponatinib’s predecessor BCR-ABL TKI, 
imatinib, as well as sunitinib and dasatinib.1–3 Imatinib specifically has 
been reported to be associated with rare cases of optic disc edema.12,13 A 
case report has hypothesized that optic disc edema secondary to TKIs 
may be due to platelet-derived growth factor receptor beta inhibition 
and subsequent fluid retention that also results in the more common side 
effect of periorbital edema,14 but the pathophysiology remains unclear 
and warrants further investigation. Secondary papilledema has also 
been reported in the setting of leukemia due to various other treatments 
such as all-trans retinoic acid, cyclosporine, and fludarabine.15 Lastly, 
the TKI imatinib also has one reported case of inducing optic neuritis.16 

In summary, visual disturbances in a patient taking targeted mo-
lecular drugs or undergoing leukemia treatment, particularly with TKI, 
should receive an ophthalmologic referral and full work-up. Although 
progressive painless vision loss with headache is the classic presenta-
tion, raised ICP can present in various forms including but not limited to 
pulsatile tinnitus, diplopia, psychiatric changes, or completely asymp-
tomatically. If there are signs of optic disc edema, then further evalua-
tion for edema with neuro-imaging and LP with cerebrospinal fluid 
analysis should be pursued. Diagnosis of drug-induced papilledema is 
considered when there is bilateral optic nerve swelling, neuro-imaging 
with normal brain parenchyma and no evidence of hydrocephalus, 
opening pressure of >25 cm H2O but normal CSF composition, and a 
medication as the offending agent.17,18 If a diagnosis of drug-induced 
papilledema due to a cancer drug is reached, the goal should be to 
quickly address this life altering side effect. The primary intervention 
can be temporarily or permanently, if possible, removing the offending 
drug and treating papilledema per typical management.3 In our case, 
ponatinib discontinuation was not favored by the oncologist as it is a 
last-line therapy for BCR-ABL leukemia patients who have cross resistant 
mutations such as the T315I mutation-based resistance.19 In the case 

that discontinuing the offending agent may cause more harm than good, 
we present treating the papilledema with acetazolamide as a viable 
option. Lastly, physicians managing cancer care involving ponatinib 
should consider referring patients for baseline and periodic compre-
hensive eye exams during treatment.5 

4. Conclusion 

The TKI ponatinib can induce secondary papilledema. This case il-
lustrates that, though very rare, it is important to recognize the varying 
signs of increased ICP in patients undergoing ponatinib therapy and to 
initiate a combination of drug discontinuation, if possible, and/or 
acetazolamide treatment. Baseline and regular eye exams can help 
monitor for signs of common and rare ocular side effects in ponatinib 
patients. 

Patient consent 

The patient consented to publication of the case in writing. 
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