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A B S T R A C T   

Purpose: We report a patient with bilateral limbal stem cell deficiency (LSCD) like clinical manifestations and 
secondary corneal perforation presumably induced by durvalumab following its use for the treatment of non- 
small cell lung carcinoma. 
Observations: A 65-year-old male diagnosed with non-small cell lung carcinoma was treated with monthly dur
valumab infusions. Two months after starting durvalumab, the patient was found to have bilateral severe 
keratoconjunctivitis and LSCD-like clinical findings. Despite topical management and oral prednisone for pre
sumed ocular cicatricial pemphigoid, the patient continued to worsen clinically. The patient was transferred to 
our institution about one year later with persistent inflammation. The patient eventually developed a corneal 
perforation of the left eye, which required the application of cyanoacrylic tissue adhesive. Due to the lack of 
response to oral prednisone, durvalumab was discontinued with the approval of the patient’s oncologist. Several 
months following the discontinuation of durvalumab, the conjunctival inflammation subsided, and corneal 
epithelial breakdown and ulceration resolved. 
Conclusions: We report an association between durvalumab and the development of bilateral LSCD-like clinical 
findings with subsequent corneal perforation. We hope this case reinforces the importance of routine ophthal
mologic follow-up after starting any cancer treatment, especially in patients with symptoms and signs suggesting 
ocular surface disease or inflammation.   

1. Introduction 

Immune checkpoint inhibitors (ICIs) have emerged as a promising 
therapy in the treatment of a variety of malignancies. These agents 
capitalize on immune response pathways that target proteins involved in 
modulating T-cell activity.1,2 Durvalumab is a selective, human IgG1 
monoclonal antibody that blocks programmed death ligand 1 (PD-L1) 
binding to programmed death 1 (PD-1) to allow for T-cell recognition 
and attack against tumor cells.3 PD-L1 and PD-1 interaction plays an 
important inhibitory role by promoting the self-tolerance of T-cells 
through modulation and apoptosis. Their interaction normally down
regulates the immune response. If the interaction between PD-L1 and 
PD-1 is blocked, the immune system is stimulated, enhancing the 
adaptive response.1,2 

PD-L1 inhibitors like durvalumab permit the development of 
immune-mediated adverse effects that also target the eye. Ophthalmic 
adverse effects include uveitis, dry eye, and ocular myasthenia gravis, 

among other ophthalmic inflammatory conditions.4–7 These events are 
rare; however, no specific report has previously described durvalumab 
as a contributing factor for limbal stem cell deficiency (LSCD)-like 
clinical findings and secondary corneal perforation. Here, we report a 
patient with bilateral LSCD-like clinical manifestations and secondary 
corneal perforation presumably induced by durvalumab following its 
use for the treatment of non-small cell lung carcinoma (NSCLC). 

2. Case report 

A 65-year-old male was diagnosed with non-small cell lung carci
noma in August of 2021. He was treated with induction chemo
therapy—carboplatin and paclitaxel (discontinued due to an infusion 
reaction)—and radiation. Monthly infusions of durvalumab were started 
in December of 2021. The patient presented to an outside institution two 
months after starting durvalumab and was found to have severe bilateral 
conjunctivitis with negative cultures. His ocular history was notable for 
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bilateral primary open-angle glaucoma controlled with dorzolamide- 
timolol (2 % and 0.5 %) twice daily in the left eye at the time of our 
evaluation. The patient was previously on brimonidine 0.2 % in both 
eyes, which was discontinued in March of 2022 following the onset of 
his new ocular symptoms. It was unclear why his latanoprost 0.005 % 
was discontinued. He also had a cataract in the right eye and pseudo
phakia in the left eye. He had no history of trauma, chemical exposure, 
or Steven-Johnson syndrome (SJS). The patient was treated for several 
months with aggressive lubrication and a variety of topical antibiotics 
and steroids. He was on erythromycin ointment and previously on 
moxifloxacin 0.5 %, trimethoprim/polymyxin, fluorometholone 0.1 %, 
and prednisolone 1 % drops for bilateral keratoconjunctivitis and limbal 
stem cell deficiency (LSCD) of unknown etiology. A Prokera® amniotic 
membrane corneal bandage was also trialed for the left eye alone in 
December of 2022. Approximately ten months after the onset of his 
symptoms, treatment with high-dose oral prednisone (60mg daily) was 
initiated for presumed ocular cicatricial pemphigoid (OCP). The patient 
was transferred to our institution about one year later while on main
tenance durvalumab infusions. 

Initial examination revealed best-corrected visual acuity (BCVA) of 
20/400 in the right eye and hand motion (HM) in the left eye. The 
intraocular pressure was normal in each eye. Further examination 
revealed good eyelid closure and eyelid apposition with no significant 
ectropion, entropion, fornix loss, or symblepharon. Marked conjunctival 
inflammation and thickening were present bilaterally, worse in the left 
eye. Slit lamp examination revealed findings concerning for a severe 
LSCD in each eye with 360 degrees of peripheral superficial corneal 
neovascularization, a diffuse verticillate keratopathy and diffuse sub
epithelial and stromal scarring bilaterally. In addition, examination of 
the left eye revealed an epithelial defect in the inferior peripheral cornea 
with significant stromal thinning but no infiltrate, descemetocele, or 
perforation. The anterior chamber was deep in each eye. A nuclear 
sclerotic cataract was present in the right eye, and a posterior chamber 
intraocular lens was present in the left eye. Dilated fundus examination 
was unremarkable in the right eye. B-scan revealed no vitreous opaci
ties, retinal, or choroidal abnormalities in the left eye. The patient 
continued treatment with oral prednisone 40mg once daily, and moxi
floxacin drops four times daily in the left eye. The patient’s glaucoma 
drops were tapered to minimize any toxicity, and aggressive lubrication 
was also advised. 

A conjunctival biopsy was performed in the left eye to rule out car
cinoma and OCP. The conjunctival biopsy revealed pseudoepitheliom
atous hyperplasia and severe inflammation in the substantia propria. 
There were no pathological or immunohistochemical features of carci
noma or OCP (Fig. 1). His vitamin A level was normal, and an inflam
matory workup revealed an elevated anti-nuclear antibody (ANA) titer 
(greater than 1:1280), a normal angiotensin-converting enzyme (ACE), 

anti-double stranded DNA (anti-dsDNA), and rheumatoid factor (RF). 
The conjunctival inflammation persisted in each eye, and the patient 

eventually developed a corneal perforation of the left eye, which 
required the application of cyanoacrylic tissue adhesive (Fig. 2A and B). 
Due to the lack of response to oral prednisone, the durvalumab was 
discontinued with the approval of the patient’s oncologist. Several 

Fig. 1. Photomicrographs of the left conjunctiva taken prior to discontinuation of durvalumab revealing A, conjunctival pseudoepitheliomatous hyperplasia (arrows) 
with chronic inflammation in the substantia propria; hematoxylin-eosin (H&E) stain, x10 B, the inflammatory cells are mainly plasma cells (arrowheads), indicating a 
predominant B-cell response against the epithelium; H&E stain, x60. 

Fig. 2. Serial slit lamp images while on durvalumab (April of 2023) (A,B) and 
off durvalumab at 1 (C,D) and 7 (E,F) months. A, right eye, 360 pannus with 
vascularization, central epithelial defect, and bandage-contact lens B, left eye, 
severely inflamed and thickened conjunctiva with intact cyanoacrylic tissue 
adhesive following corneal perforation. C, right eye, healed epithelial defect 
with severe stromal thinning, central pseudocysts but no perforation D, left eye, 
marked resolution of conjunctival inflammation and thickening, intact cya
noacrylic tissue adhesive, and a formed chamber. E, right eye, and F left eye, 
improved with persistent limbal stem cell deficiency (LSCD) like clinical man
ifestations, including corneal scarring, vascularization, thinning, and thick 
mucoid discharge (as demonstrated inferiorly in 2F) without epithelial defect 
or ulceration. 
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months following the discontinuation of durvalumab, the conjunctival 
inflammation subsided, and corneal epithelial breakdown and ulcera
tion resolved (Fig. 2C and D). The oral prednisone was tapered and 
discontinued over the course of a year. At his most recent examination, 
his BCVA is HM in the right eye and light perception in the left eye with 
persistent LSCD-like clinical findings, including corneal scarring, 
vascularization, and thinning but with an intact ocular surface and no 
epithelial defect or ulceration (Fig. 2E and F). He is a poor surgical 
candidate due to his underlying medical comorbidities. 

3. Discussion 

ICIs upregulate the immune response, risking the development of 
autoimmune-like side effects. Ocular side effects following use of ICIs 
are rare. They are reported to occur in approximately 1 % of patients 
following its use.6 The most common ocular side effects include uveitis, 
dry eye, and ocular myasthenia gravis.4–6 If divided among target li
gands, they are even less frequent in PD-L1 inhibitors—likely related to 
the fewer number of patients exposed to the drug class.4–7 

Durvalumab, a PD-1 inhibitor, has been associated with the devel
opment of keratitis and uveitis.3,6 We report an association between 
durvalumab and the development of bilateral LSCD-like clinical findings 
with subsequent corneal perforation. The differential diagnosis for a 
non-healing epithelial defect is broad and includes dry eye syndrome, 
exposure, mechanical trauma, toxicity, neurotrophic keratopathy, or 
LSCD. We speculate that durvalumab might be the cause of his bilateral 
LSCD-like clinical findings with subsequent chronic corneal epithelial 
instability. The cornea constitutively expresses high levels of PD-L1, 
contributing to its immune privilege. Under normal conditions, PD-L1 
downregulates antigen-presenting cells (APCs) located in the periph
eral cornea, limiting lymphocytic infiltration. Inhibition of PD-1/PD-L1 
enhances the immune response leading to an upregulation of APCs and 
the recruitment of lymphocytes into the cornea; therefore, ICIs like 
durvalumab can be a cause of autoimmune corneal inflammation.8–10 

The patient’s symptoms started about 2 months after the initiation of 
durvalumab, for which he was continued on for a year prior to our 
evaluation. Our patient’s corneal pathology was consistent with severe 
LSCD-like clinical manifestations with subsequent epithelial breakdown 
and ulceration. He had a normal vitamin A level and intact corneal 
sensation. His ocular adnexa appeared normal with no ectropion, 
entropion, or lagophthalmos. He had no fornix loss or symblepharon. He 
had no history of trauma, contact lens wear, chemical exposure, or in
flammatory disease. His autoimmune workup did reveal elevated ANA 
titers; however, we believed that the elevated ANA titers were related to 
a non-specific, pro-inflammatory state instead of an autoimmune dis
ease. The patient had no previous history of or current evidence of 
autoimmune disease. Furthermore, LSCD is generally not associated 
with ANA-type autoimmune disease. 

The patient presented with severe bilateral chronic conjunctivitis 
and underwent a biopsy to exclude malignant masqueraders and OCP. 
Although the biopsy was negative for carcinoma and OCP, it did reveal 
pseudoepitheliomatous hyperplasia and severe inflammation in the 
substantia propria with plasma cells signifying a predominant B-cell 
response against the conjunctival epithelium. Even though PD-1/PD-L1 
signaling has been extensively studied in T-cell tumor immunosup
pression, recent advances report that B-cells also play an important role 
in tumorigenesis and immunotherapy. Some studies have shown that B- 
cell abundance is positively associated with favorable outcomes, while 
other studies suggest B-cells are “tumor-promoting”.11 These findings 
suggest that B-cell function is vast and complex, helping to explain the 
B-cell response identified in his histopathology. 

While we cannot be certain that previous chemotherapy or other 
factors did not have a role in this patient’s severe ocular surface disease, 
he was followed regularly for glaucoma, and his clinical appearance of 
inflammation and LSCD did not appear until after initiation of durva
lumab. Many mild to moderate adverse ocular effects of checkpoint 

inhibitors have been managed with topical or periocular steroids; more 
severe cases have been managed with systemic corticosteroids or 
cessation of therapy.6 Our patient progressively worsened despite the 
use of high-dose systemic corticosteroids. It was not until durvalumab 
was discontinued that the patient’s bilateral conjunctival inflammation 
subsided, and his chronic corneal epithelial defects and ulcerations 
resolved. Unfortunately, the patient is left with severe bilateral 
LSCD-like clinical findings including marked corneal scarring and is not 
a good candidate for surgery or ocular surface restoration procedures. 

4. Conclusions 

There are case reports of ulceration following the use of other im
mune checkpoint inhibitors, including ipilimumab, nivolumab, and 
pemebrolizumab.12–14 While it is impossible to know whether earlier 
discontinuation of the drug would have led to different outcomes, we 
hope this case reinforces the importance of routine ophthalmologic 
follow-up after starting any new cancer treatment, especially in patients 
with symptoms and signs suggesting ocular surface disease or inflam
mation. We also suggest that a careful history of medication use be 
obtained in all patients with new onset ocular surface disease or 
LSCD-like clinical findings in efforts to prevent vision loss. 
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