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Corneal Perforation in a Patient Treated 
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	 Patient:	 Male, 69-year-old
	 Final Diagnosis:	 Corneal perforation
	 Symptoms:	 Decrease of vision
	 Clinical Procedure:	 —
	 Specialty:	 Ophthalmology

	 Objective:	 Rare disease
	 Background:	 Immune checkpoint inhibitors (ICIs) targeting the programmed cell death protein 1 (PD-1), or its ligand PD-L1, 

are the mainstay treatment for several metastatic malignant conditions. ICIs are associated with multiple tox-
ic adverse events affecting various organs, known collectively as immune-related adverse events (irAEs). Dry 
eye, uveitis, ocular myasthenia, and cicatrizing conjunctivitis are well-recognized ocular irAEs associated with 
ICIs.

	 Case Report:	 We present a case of 69-year-old man who presented with paracentral, punch-out corneal perforation in the 
left eye, associated with bilateral severe ocular surface disease 3 weeks after receiving the second dose of at-
ezolizumab-bevacizumab combination therapy for the treatment of unresectable hepatocellular carcinoma. 
Corneal gluing using cyanoacrylate glue was performed along with bandage contact lens application and tem-
porary tarsorrhaphy to seal the corneal perforation and improve the ocular surface. On the subsequent follow-
ups, the corneal glue was unstable and dislodged. Thus, penetrating keratoplasty was performed to salvage 
the globe along with holding the combination therapy. At the 8-month follow-up, the graft remained clear, and 
the ocular surface improved substantially in both eyes.

	 Conclusions:	 Ocular irAEs associated with immune-modulating agents can lead to vision-threatening complications. Therefore, 
communications between oncologists and ophthalmologists in a multidisciplinary team would be of utmost 
importance for early detection and timely management of any ocular-related adverse events associated with 
the use of immunotherapy agents.
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Background

Atezolizumab is a humanized IgG1 monoclonal antibody of 
the immune checkpoint inhibitory class that selectively tar-
gets programmed cell death 1 (PD-1) and programmed death 
ligand 1 (PD-L1) to prevent binding between the PD-1 T-cell 
receptor and cancer cell ligands PD-L1 and 2, thus preventing 
T-cell suppression and upregulating T-cell mediated immune-
response and destruction of neoplastic cells [1]. Bevacizumab 
is a humanized immunoglobulin G monoclonal antibody that 
targets vascular endothelial growth factor (VEGF) to prevent 
VEGF-mediated angiogenesis and tumor growth, which has 
been linked to the development and progression of several 
neoplastic conditions [2,3]. Both medications have been ap-
proved either as a single agent or in combination with other 
chemotherapeutic agents for the treatment of various neo-
plastic entities, including unresectable or metastatic hepato-
cellular carcinoma [4].

Immune checkpoint inhibitors (ICIs) have been associated with 
several toxic adverse events affecting various organs, known 
collectively as immune-related adverse events (irAEs) [5]. Dry 
eye, uveitis, ocular myasthenia, and cicatrizing conjunctivitis 
are well-recognized ocular irAEs associated with ICIs [6,7]. Here 
we report a case of unilateral corneal perforation in a patient 
with unresectable hepatocellular carcinoma treated by a com-
bination of atezolizumab and bevacizumab.

Case Report

A 69-year-old man presented to our Emergency Department 
with a 1-week history of gradual decrease in vision and tear-
ing in the left eye. He denied any previous ocular history apart 
from senile cataract. His best corrected visual acuity measured 
20/60 and 20/200 in the right and left eye, respectively. Slit-
lamp examination of the right eye demonstrated severe ocular 

surface disease manifested as diffuse superficial punctate kera-
topathy, filamentary keratitis, and corneal haze (Figure 1A), 
while left eye examination showed a paracentral, punched 
out, sterile corneal perforation measuring 1.0×0.5 mm in size, 
with a shallow anterior chamber (Figure 1B). Corneal gluing 
using cyanoacrylate glue was performed along with bandage 
contact lens application and temporary tarsorrhaphy to seal 
the corneal perforation and improve the ocular surface. The 
patient was started on a fourth-generation topical fluoroqui-
nolone (moxifloxacin) 4 times daily in the left eye and preser-
vative-free lubricant drops every 2 h in both eyes. The clin-
ical picture was suspicious for autoimmune-related corneal 
perforation (Sjögren syndrome), although the patient’s age, 
sex, and absence of systemic symptoms rendered this diag-
nosis unlikely. Systemic laboratory workup revealed a high 
rheumatoid factor titer and thrombocytopenia, which added 
a diagnostic dilemma. On further questioning, the patient re-
vealed that he was diagnosed with hepatocellular carcinoma 
elsewhere and received 2 cycles of atezolizumab-bevacizum-
ab combination therapy (intravenous [i.v.] infusion of atezoli-
zumab at a dose of 1200 mg and i.v. infusion of bevacizumab 
at a dose of 15 mg/kg, every 21 days). The patient reported 
that the ocular symptoms started 3 weeks after he received 
the second cycle. The ocular condition was discussed with the 
treating oncologist, and the combination therapy was put on 
hold. On the subsequent follow-ups, the corneal glue was un-
stable and dislodged. Subsequently, therapeutic penetrating 
keratoplasty was performed (Figure 2). Given the poor ocular 
surface in the right eye, temporary tarsorrhaphy was planned 
to be performed. However, the ocular surface of both eyes im-
proved significantly during the off-period of the combination 
therapy. The patient was instructed to apply frequent preser-
vative-free lubricant drops and gel in both eyes in addition to 
topical 1% prednisolone acetate 4 times a day in the left eye. 
The graft remained clear at the 8-month follow-up.

Figure 1. �(A) Slit-lamp clinical photo of the right eye showing severe ocular surface disease. (B) Slit-lamp clinical photo of the left eye 
showing a paracentral, punched out, sterile corneal perforation.
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Discussion

Atezolizumab is a monoclonal anti-PD-L1 antibody that works 
by exerting antitumor effects by removing inhibition of effec-
tor T cells through blocking PD-1/PD-L1 signaling [8]. Over-
activating the immune system can induce a toxic immune re-
sponse in various organs and tissues, known as irAEs [5]. A 
recent meta-analysis showed that irAEs occur in 66% of pa-
tients treated with PD-1 and PD-L1 inhibitors [9]. Moreover, 
several recent reports estimated an incidence of 1% to 4% of 
ocular irAEs associated with ICIs, with dry eye disease and uve-
itis being most common [7,10-12]. To the best of our knowl-
edge, this is the first case report describing a case of corneal 

perforation secondary to severe dryness in a patient treated 
with atezolizumab-bevacizumab combination therapy.

Ocular irAEs have been rarely reported with atezolizumab in-
fusion. Oh reported a case of bilateral autoimmune keratitis 
occurring 2 months after starting atezolizumab for the treat-
ment of metastatic bladder cancer [13]. Bitton et al described 
a case of bilateral cicatrizing conjunctivitis with significant 
superficial punctate keratitis, inferior fornix shortening, and 
tarsal conjunctival fibrosis after 10 infusions of atezolizumab 
for the treatment of parotid adenocarcinoma [14]. Aschauer 
et al reported a case of unilateral severe granulomatous con-
junctival inflammation mimicking conjunctival metastasis af-
ter 4 cycles of atezolizumab for the treatment of metastatic 
non-small-cell lung cancer [15]. Venkat et al reported a case 
of bilateral superior limbic keratitis and posterior uveitis as-
sociated with macular edema occurring 5 months after start-
ing atezolizumab for the treatment of advanced squamous 
cell carcinoma of the lung [16]. Mito et al described a case of 
bilateral anterior uveitis occurring 3 weeks after the first cy-
cle of atezolizumab for the treatment of advanced non-small-
cell lung cancer [17]. In a retrospective study, Fang et al re-
ported 3 cases of unspecified eye inflammation and a single 
case of uveitis [6].

Bevacizumab is a recombinant humanized monoclonal anti-
body against VEGF, which has been used in conjunction with 

Figure 2. �Slit-lamp clinical photo of the left eye post penetrating 
keratoplasty.

Author Ocular surface adverse effect Chemotherapeutic agent/etiology Onset 

Oh [13] •	� Autoimmune keratitis Atezolizumab/bladder cancer Two months after initiating the 
treatment

Bitton et al [14] •	� Bilateral cicatrizing 
conjunctivitis

•	� Superficial punctate keratitis
•	� Inferior fornix shortening and 

tarsal conjunctival fibrosis

Atezolizumab/parotid 
adenocarcinoma

After 10 cycles

Aschauer et al [15] •	� Unilateral severe 
granulomatous conjunctival 
inflammation mimicking 
conjunctival metastasis

Atezolizumab/metastatic non-
small-cell lung cancer

After 4 cycles

Venkat et al [6] •	� Bilateral superior limbic 
keratitis

•	� Posterior uveitis and macular 
edema 

Atezolizumab/advanced 
squamous cell carcinoma of the 
lung.

Five months after initiating the 
treatment

Mito et al [17] •	� Bilateral anterior uveitis Atezolizumab/non-small-cell 
lung cancer

Three weeks after the first cycle 
of atezolizumab

Biswas et al [20] •	� Optic neuropathy Bevacizumab/cutaneous 
melanoma

Occurring 11 days after the first 
cycle of bevacizumab

Sherman et al [21] •	� Six cases of severe optic 
neuropathy

Bevacizumab/glioblastoma 3-18 months after initiating the 
treatment

Table 1. Summary of previously reported cases of ocular adverse effects in relation to the same chemotherapeutic agents.
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chemotherapy and immunotherapy agents for the treatment of 
multiple neoplastic conditions [18]. Since hepatocellular carci-
noma is classified as an immune-excluded tumor, bevacizum-
ab is used in combination with anti-PD1 inhibitors mainly to 
enhance T-cell trafficking and infiltration into the tumor bed; 
thus, converting hepatocellular carcinoma from immune-ex-
cluded to an inflamed tumor vulnerable to be attacked by ac-
tivated T cells [19]. Few reports have documented ocular ad-
verse effects related to the use of bevacizumab systematically. 
Biswas et al reported a case of unilateral optic neuritis occur-
ring 11 days after the first cycle of bevacizumab for the treat-
ment of cutaneous melanoma [20]. Sherman et al reported 6 
cases of severe optic neuropathy in patients treated with bev-
acizumab for glioblastoma [21]. Table 1 summarizes the pre-
viously reported cases of ocular adverse effects in relation to 
the same chemotherapeutic agents.

Our patient presented with a corneal perforation occurring 3 
weeks after receiving the second cycle of atezolizumab-beva-
cizumab combination therapy for unresectable hepatocellular 
carcinoma. Both eyes had severe ocular surface disease with 
marked superficial punctate keratitis and filamentary kerati-
tis, indicating an immune-related process. Although our pa-
tient had a high titer of rheumatoid factor, the patient’s age, 
sex, and lack of systemic symptoms do not support the di-
agnosis of Sjögren syndrome. In fact, elevated titers of rheu-
matoid factor can be detected in the serum of 10% to 26% 

of patients with malignant diseases [22,23]. Moreover, sever-
al studies showed a higher cancer mortality and tumor recur-
rence risk among patients with positive rheumatoid factor titer 
than in patients with negative rheumatoid factor titer [24-26]. 
Although corneal gluing was attempted along with temporary 
tarsorrhaphy to seal the perforation, the patient eventually 
needed therapeutic penetrating keratoplasty to salvage the 
globe, along with holding the combination therapy.

Conclusions

We report a case of unilateral corneal perforation in a patient 
with unresectable hepatocellular carcinoma after administration 
of 2 cycles of atezolizumab-bevacizumab combination therapy. 
Ocular irAEs associated with immune-modulating agents can 
lead to vision-threatening complications. Therefore, commu-
nication between oncologists and ophthalmologists in a mul-
tidisciplinary team would be of utmost importance for early 
detection and timely management of any ocular-related ad-
verse events associated with the use of immunotherapy agents.
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