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Abstract 

Pembrolizumab, also known as Keytruda, is a novel 

immunotherapeutic used for the treatment of certain 

cancers like non-small cell lung adenocarcinoma, 

melanoma, among other types. It is a checkpoint 

inhibitor that targets the PD-1/PD-L1 interaction and 

suppresses immune resistance of cancerous cells. We 

present a case of 57-year-old female who was treated 

with pembrolizumab for non-small cell lung 

adenocarcinoma and subsequently developed 

bilateral optic neuritis. The patient developed 

worsening vision and a constricted field of vision as a 

result. Pembrolizumab therapy was stopped, followed 

by immediate administration of corticosteroid 

therapy. As a result, the patient’s vision experienced 

moderate improvement without full remission due to 

the consequential post-swelling optic atrophy. 

Although pembrolizumab is a very effective and 

FDA approved treatment, reports of such rare cases 

are important in helping guide treatment plans of 

future patients. 
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1. Intruduction 

Pembrolizumab is a humanized antibody that was 

initially utilized as immunotherapy for melanoma [1]. 

Although melanoma was the first type of cancer that 

Keytruda was approved for, it is also currently being 

used in cases of non-small cell lung carcinoma, head 

and neck squamous cell carcinoma. [2]. Similar to 

other biologics like nivolumab (Opdivo), ipilimumab 
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(Yervoy), and atezolizumab (Tecentriq), Keytruda 

functions primarily as a checkpoint inhibitor [2]. It 

targets the PD-1/PD-L1 interaction that is responsible 

for immune resistance. Tumor cells express the PD-

L1 ligand that has binding activity with the known 

PD-1 protein found on T cells [3]. PD-1 functions as 

a checkpoint inhibitor that inhibits immune activity to 

prevent potential autoimmune-induced damage [4]. 

Tumor cells expressing PD-L1 have obtained ability 

in mitigating T cell-induced immune targeting of 

such cancerous cells through the PD-1/PD-L1 

interaction and subsequent immune down regulation. 

 

2. Related Reported Cases 

Immunotherapy-induced optic neuritis has been 

reported in multiple isolated case reports. One of the 

patients, a 76-year-old man, was on pembrolizumab 

for non-small cell lung carcinoma. The patient 

presented with left-sided vision loss and subsequent 

ophthalmic evaluation demonstrated left optic nerve 

swelling. His vision decreased to 20/200 in the 

affected eye. Pembrolizumab therapy was stopped 

and corticosteroids were given over a nine-week 

period, resulting in the optic neuritis resolving and 

his vision being restored to normal [5]. Similarly, a 

63-year-old man was diagnosed with 

pembrolizumab-induced unilateral retrobulbar optic 

neuritis, which was also suppressed by prednisolone, 

and later, dexamethasone. While his visual field 

disorder was not returned back to normal, his 

condition was kept from exacerbating and his overall 

vision improved [6].  

 

Recovery from vision loss is seen often with 

discontinuing of medication and administering 

steroids regardless of mechanism of vision loss. A 

58-year-old man recovered fully after stopping 

pembrolizumab and taking steroids for two months 

from vision loss caused by drug-induced choroidal 

effusion and retinal detachment. Another 57-year-old 

man also recovered fully after having bilateral uveitis 

and right optic disc edema from pembrolizumab, by 

stopping the medication and getting on steroids [7].  

 

In some cases, corticosteroids do not improve the 

condition of optic neuritis and only stop the 

progression. In one case, a woman in her 70’s taking 

pembrolizumab for metastatic melanoma, with 

history of thyroid cancer and hypothyroidism follow-

ing thyroid removal, presented with rapid 

deterioration of vision and pain in both eyes follow-

ing treatment. The corticosteroids administered did 

not improve her vision. Her light perception vision in 

one eye minimally improved following plasm-

apheresis [8].  

 

Another 61-year-old female developed optic neuritis 

bilaterally after ipilimumab/nivolumab admin-

istration, with normal vision of 20/20 in the right eye 

and decreased vision of 20/100 in the left eye. 

Immunotherapy was discontinued and corticosteroids 

were administered [9]. Atezolizumab, another 

checkpoint inhibitor, has also been associated with 

ophthalmic adverse reactions in an isolated case 

study. A 64 year-old developed unilateral optic 

neuritis in the left eye 12 months after starting 

immunotherapy. The patient had a sudden onset of 

decreased vision in the left eye and was demonstrated 

to have enlarged blind spot and nasal visual field 

defects. As with other cases, immunotherapy was 

ceased and steroid therapy was administered, 

resulting in recovery of optic nerve swelling and 

recovery of visual field defects [10].  

 

A third checkpoint inhibitor, dabrafenib, has been 

reported to cause bilateral uveitis in a patient that was 
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using the treatment for metastatic melanoma. With 

steroids and cessation of dabrafenib treatment, the 

patient’s symptoms resolved. A few months later, the 

patient was started on pembrolizumab treatment 

which again caused her recurrent bilateral uveitis, 

treated with steroids [11]. In a case report involving 

31 patients from 14 different institutions on various 

PD-1, PD-L1, and CTLA-4 inhibitors resulted in the 

patients developing neuro-ophthalmic complications, 

such as inflammatory orbital/extraocular muscle 

involvement, involvement of the optic nerve, cranial 

nerve palsy, and neuromuscular junction dysfunction 

causing ocular problems. Corticosteroids, as with 

prior reported cases, improved most of the patients 

who suffered from optic neuropathy, but other 

conditions yielded more variable results [12].  

 

Along with optic neuritis, neuroretinitis, giant cell 

arteritis, myasthenia gravis, among other ophthalmic 

conditions, have also been reported [13]. The entire 

class of immune checkpoint inhibitors is associated 

with ophthalmic inflammatory adverse reactions in 

approximately 1% of the receiving patient population 

[14]. 

 

3. Case Summary 

The patient is a 58-year old female who was referred 

for a neuro-ophthalmology consultation as a result of 

visual symptoms mainly involving vision loss in the 

right eye. She had a history of non-small cell lung 

cell carcinoma and has been receiving 

pembrolizumab (Keytruda) infusions every two 

weeks for a period of two months. Prior MRI was 

reported to be unremarkable. Central visual acuity 

was limited to hand motion (HM) in the right eye and 

20/40 in the left eye. Color vision was also limited in 

the right eye (0/11) and full in the left eye (11/11). 

Visual field testing revealed a constricted visual field 

defect OD and superior altitudinal defect OS [Figure 

1]. Optical coherence tomography (OCT) of the 

macula was done to confirm that there was no 

macular edema. OCT for the assessment of the optic 

nerve showed retinal nerve fiber layer (RNFL) 

thickness 135 microns in the right eye and 129 

microns in the left eye, indicating optic nerve 

swelling or optic neuritis, with more significant 

swelling in the right optic nerve [Figure 2]. Fundus 

photo also showed RNFL thickening (superior and 

inferior arcade) [Figure 3].  

 

There was also significant ganglion cell layer loss in 

both eyes, with greater severity in the right relative to 

the left. Subsequent bloodwork for autoimmune 

markers was ordered but revealed no remarkable 

findings. After discussing the visual loss with the 

oncologist, Pembrolizumab treatment was disco-

ntinued. The patient received corticosteroid infusions 

a week after symptom onset, followed by 60 mg of 

oral prednisone, tapering down to 20 mg. In a three-

week follow up, the patient presented with somewhat 

improved vision to counting fingers at 1 foot distance 

(CF 1ft) in the right eye and 20/25 in the left eye. 

OCT revealed RNFL thickness of 92 microns and 

106 microns in the right and left eye, respectively, 

indicating reduced optic nerve swelling [Figure 4]. 

On dilated slit lamp examination, there was diffuse 

optic atrophy of the right optic nerve and temporal 

pallor of the left optic nerve [Figure 5]. 
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Figure 1: Visual Field exam results of patient showing constricted visual field defect in the right eye and superior 

altitudinal defect in the left eye 

 

 

Figure 2: OCT scan of optic nerves in both eyes depicting swelling in both eyes, right more than left 
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Figure 3: Fundus photo of both eyes showing optic nerve swelling, greater in the right eye than the left 

 

 

Figure 4: OCT of the optic nerve following treatment and Pembrolizumab cessation showing reduced RNFL 

thickness 
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Figure 5: Fundus photo following treatment and Pembrolizumab cessation depicting optic atrophy in the right eye 

and temporal pallor in the left eye 

 

4. Conclusion  

Pembrolizumab (Keytruda) is a novel biologic 

currently used for the treatment of non-small lung 

cell carcinoma. Such immunotherapy has shown to 

be effective in improving clinical outcomes in cancer 

patients. Nevertheless, it is vital to understand the 

potential side effects to provide the most appropriate 

individualized clinical approach. Cease of 

immunotherapy treatment, ophthalmic evaluation, 

and use of steroid therapy is currently the 

recommended plan for associated optic neuritis. 

There have been a few cases of optic neuritis reported 

in association with other potential side effects like 

ocular pain, itchiness, and uveitis. While in the other 

case reports of optic neuritis associated with 

pembrolizumab, the vision restored after 

discontinuing of medication and steroid therapy, in 

our case the vision has not improved significantly. 

We suggest that the medication should stop as soon 

as the patient notices any visual changes and steroid 

treatment to be start promptly. Routine frequent 

screening eye exam may help to prevent vision loss 

as complication of cancer therapy with immune 

check inhibitors.  
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