
American Journal of Ophthalmology Case Reports 29 (2023) 101777

Available online 14 December 2022
2451-9936/© 2022 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).

Bilateral choroidal effusions and angle closure in the setting of systemic 
capillary leak syndrome from HLA-directed vaccine and pembrolizumab 
therapy for squamous cell carcinoma 

A. Itzam Marin *, Galia A. Deitz, Lucy I. Mudie, Amit K. Reddy, Alan G. Palestine 
Department of Ophthalmology, University of Colorado Denver School of Medicine, Aurora, CO, USA   

A R T I C L E  I N F O   

Keywords: 
Idiopathic systemic capillary leak syndrome 
Choroidal effusion 
Secondary angle closure 
Immune checkpoint inhibitor 

A B S T R A C T   

Purpose: Immunotherapy has become an important addition to oncology treatment plans in recent years. As these 
therapies become more widely employed, many unique side effects have been reported. In ophthalmology the 
most well-documented side effects of immune checkpoint inhibitors (ICI) include uveitis, macular edema and dry 
eye syndrome. This manuscript describes a rare case of bilateral choroidal effusions and secondary angle nar-
rowing in the setting of systemic capillary leak syndrome (SCLS) from an HLA-directed vaccine and an ICI, 
pembrolizumab, for the treatment of stage IV squamous cell carcinoma (SCC) of the lung. 
Observations: A 67-year-old male with a history of stage IV SCC of the lung status-post pneumonectomy presented 
to the emergency department due to functional decline, anasarca, and dyspnea after receiving an HLA-directed 
vaccine in combination with pembrolizumab. Extensive workup revealed that his symptoms were secondary to 
SCLS. Ophthalmology was consulted due bilateral choroidal detachments seen on magnetic resonance imaging. 
B-scan ultrasound and ultrasound biomicroscopy revealed large, non-appositional choroidal effusions with 
anterior rotation of the ciliary body. Given minimal response to oral steroid therapy, sub-Tenon’s triamcinolone 
acetonide, atropine, and intraocular pressure-lowering eyedrops were initiated with a good response. 
Conclusions and Importance: Choroidal effusions and secondary angle closure can be rare complications of SCLS in 
the setting of ICIs. Clinicians must be aware of the potentials side effects of ICI therapy, as these medications 
become more commonly used.   

1. Introduction 

Systemic immune-related events are associated with immune 
checkpoint inhibitors (ICI) and occur due to nonspecific activation of the 
host immune system. They can present with inflammation systemically 
or in any organ. ICI-related ocular adverse events are rare, occurring in 
less than 1% of patients.1 The most common ocular toxicities include 
uveitis and dry eye.2 Systemic capillary leak syndrome (SCLS) is a rare 
but documented side effect of ICIs characterized by hypovolemic shock 
secondary to leakage of plasma from the intravascular space.3 Compli-
cations of acute SCLS crisis are related to the massive peripheral edema. 
We described a rare presentation of bilateral choroidal effusions and 

secondary angle narrowing in the setting of SCLS from an HLA-directed 
vaccine and an ICI, pembrolizumab, for the treatment of stage IV 
squamous cell carcinoma (SCC) of the lung. Oncologists and ophthal-
mologists should be aware of these adverse outcomes in any patient 
undergoing treatment with these medications. 

2. Case report 

A 67-year-old male with a history of stage IV SCC of the lung status- 
post pneumonectomy and receiving an HLA-directed vaccine in com-
bination with pembrolizumab, resulting in near complete remission of 
his malignancy, presented to the University of Colorado emergency 
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Squamous cell carcinoma. 
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department one day following cycle 16 of his therapy. His symptoms and 
signs included rapid functional decline, diffuse edema of the face, 
scrotum and extremities, and shortness of breath due to pleural effu-
sions. The patient had been enrolled in a study to receive 0.3 mg of the 
HLA-directed vaccine GNR-1201 once weekly for 4 weeks, followed by 
every 3 week dosing along with 200 mg pembrolizumab infusions per 
protocol.4 Ophthalmology was initially consulted after an MRI brain 
showed bilateral choroidal detachments (Fig. 1). While the patient de-
nied vision changes or eye pain upon presentation, he observed redness 
in both eyes that began after the first few infusion cycles progressing to 
blurry vision and eye pain worse on the left eye starting approximately 
after cycles 6–8 of combined therapy. He had been seen by an outside 
ophthalmologist one month prior and diagnosed as a narrow angle 
suspect. He was started on intraocular pressure (IOP)-lowering drops 
and underwent laser peripheral iridotomies (LPIs) in both eyes followed 
by cataract surgery in his right eye. Cataract surgery was planned in the 
left eye but not yet done. Initial examination with our ophthalmology 
team was notable for best corrected visual acuity of 20/25 in the right 
eye and 20/100 in the left. IOP was 20 and 17 mm Hg in the right and 
left eye, respectively. He was taking prednisolone acetate 1% three times 
daily in the right eye, dorzolamide 2% and brimonidine 0.2% three 
times daily in both eyes, and timolol 0.5% three times daily in the left 
eye. His pupils were symmetric and reactive without relative afferent 
pupillary defect. Anterior exam was notable for conjunctival corkscrew 
vessels in both eyes. The anterior chamber was shallow but quiet, and 
there were patent superior LPIs in both eyes. There was a posterior 
chamber intraocular lens (PCIOL) in the right eye and 3+ nuclear scle-
rotic cataract in the left. Dilated fundus examination demonstrated nasal 
and temporal non-appositional choroidal effusions without retinal tears 
or detachments in both eyes. The patient underwent extensive medical 
workup, which revealed negative infectious testing, hypotension and 
associated low serum protein of 5.1 g/dL (normal range 6.4–8.9 g/dL), 
and serum albumin of 2.8 g/dL (normal range 3.5–5.7g/dL). Urinalysis 

showed trace protein, however further evaluation revealed a normal 
glomerular filtration rate of >90 mL/min, and serum creatinine of 0.81 
mg/dL (normal range 0.70–1.30 g/dL) with urine/protein creatinine 
ratio of 0.1 mg/day. The remainder of the workup included a normal 
echocardiogram and liver ultrasound without evidence of cirrhosis or 
transudative pleural effusions. Given these findings, the patient was 
diagnosed with SCLS secondary to the HLA-directed vaccine and pem-
brolizumab therapy. He was initiated on one mg/kg of oral prednisone. 
The patient also required intermittent short-term vasopressor support in 
the intensive care unit and was further stabilized with careful repletion 
of intravascular volume losses and albumin replacement, and was ulti-
mately discharged on an oral corticosteroid taper. 

Repeat ophthalmologic examination at one-week follow-up revealed 
stable corkscrew vessels in both eyes (Fig. 2A and B) and a shallow 
anterior chamber in the left eye, which deepened with cycloplegia. B- 
scan (Fig. 3) and ultrasound biomicroscopy (UBM) revealed large, non- 
appositional choroidal effusions with anterior rotation of the ciliary 
body (Fig. 4). Optical coherence tomography (OCT) demonstrated 
choroidal swelling with a pigment epithelial detachment and minimal 
sub-retinal fluid in both eyes (Fig. 5). Average sub foveal choroidal 
thickness was found to be 375μm on the right eye and 455μm on the left. 
The choroidal effusions improved minimally with oral dexamethasone 
20 mg daily, so local corticosteroids with 40 mg sub-Tenon’s triamcin-
olone acetonide (STA) was done in both eyes. 

One month after STA, the patient was re-admitted to the hospital 
with worsening anasarca and hypotension in the setting of his oral 
corticosteroid taper, requiring pulse-dose intravenous corticosteroids. 
At this visit, the patient was re-evaluated by our team and was found to 
have improved visual acuity and normal IOP. Unfortunately, the patient 
subsequently developed acid-fast bacillus bacteremia, causing rapid 
systemic decline. The family elected to proceed with comfort care 
measures and the patient was pronounced deceased shortly after this. 

3. Discussion 

Choroidal effusion is a pathologic transudative accumulation of 
serum in the suprachoroidal space between the choroid and sclera. This 
contrasts with choroidal hemorrhage, which involves an accumulation 
of blood from choroidal vessel rupture. While the most common risk 
factor associated with choroidal effusion is incisional glaucoma surgery 
with over-filtration or bleb leak, any process that shifts flow from 
choroidal capillaries into the interstitial space may lead to an effusion.5 

SCLS is characterized by transient, severe, reversible hemoconcentration 
and hypoalbuminemia due to leakage of fluids and macromolecules 
from capillaries into tissues. Patients with SCLS rapidly develop shock 
and anasarca due to plasma extravasation.6 Complications of acute SCLS 
crisis are thought to be related to the massive peripheral edema leading 
to multiple system dysfunction, which can include compartment syn-
drome of extremities, peripheral edema, hypercoagulability, pleural and 
pericardial effusions, as well as choroidal effusions as presented in our 
case.6,7 The bilateral choroidal effusions seen in our patient are consis-
tent with the pathophysiologic process of SCLS resulting in increased 
transudation throughout the choroidal capillary walls and fluid collec-
tion in the potential suprachoroidal space. The effusion caused anterior 
rotation of the ciliary body, mimicking angle narrowing and causing a 
rise in intraocular pressure. SCLS can be classified as idiopathic, 
drug-induced, and/or associated with inflammatory skin diseases.7 It 
has also been well described following viral infections.6 SCLS is an 
exceedingly rare but documented side-effect of ICIs.3 Umeda et al.7 

suggested ICI-induced SCLS may be a result of increased inflammatory 
stimuli involving different pro-inflammatory pathways, including 
interferon IFN-γ, IFN-α, IL-6 and IL-8. We present a case of bilateral 
choroidal effusions and secondary angle narrowing in the setting of SCLS 
from an HLA-directed vaccine and ICI that targets the PD-1 receptor of 
lymphocytes, pembrolizumab. Given their novelty, there is a paucity of 
information regarding the adverse effects of HLA-directed vaccines. Fig. 1. Flare T2-weighted MRI demonstrating bilateral choroidal effusions.  
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However, in the preliminary results for the phase II clinical trial, the 
combination of pembrolizumab and GRN-1201 did not appear to in-
crease the frequency of major treatment-related adverse events 
compared to pembrolizumab alone.4 

There have been few cases demonstrating the ocular complications 
seen in SCLS. Those described so far include facial and periorbital 
edema,8 bilateral acute angle closure (AAC) after hematotoxic snake 
bite,9 and bilateral choroidal effusion following a viral infection.10 Most 

of these cases reported improvement with topical and systemic steroids 
as well as IOP-lowering medications. Given the lack of improvement 
with systemic steroids in our patient, local therapy was administered in 
the form of STA, resulting in near complete resolution of choroidal 
effusions. 

4. Conclusions 

Although there have been separate reports of AACG9 and bilateral 
choroidal effusion from SCLS,11 there are no reports of ICI-induced SCLS 
leading to bilateral choroidal effusion with simultaneous secondary 
AAC. Our patient also received an HLA-directed vaccine as well an ICI. 
Given that SCLS has been reported with ICI use, we hypothesize that our 
patient’s SCLS was related to his ICI, however it is possible that his 
HLA-directed vaccine also played a role. The uncertainty of the causa-
tive agent is a significant limitation of our case report. Furthermore, it is 
also important to note that given the poor clinical status of our patient 
we were unable to obtain further measurements including axial length, 
corneal thickness, and fluorescein angiography/optical coherence to-
mography angiography. Finally, our report of a single patient must be 
interpreted cautiously when generalizing to other populations. 

It is well stablished that immunotherapy has radically changed the 
paradigm of cancer treatment and are known to cause fewer toxicities 
than conventional chemotherapy. However, their greater use has 
resulted in the discovery of new immune-related adverse effects.12 As 
the use of pembrolizumab and other PD-1 inhibitors continue to expand, 
more eye-related adverse events are likely to occur. Further studies 
investigating potential exacerbating and protective factors for these 
important adverse related events would be useful to help prevent these 
conditions. We recommend prompt referral to ophthalmology for pa-
tients undergoing immunotherapy who develop any visual symptoms, in 
order to prevent potential delays in diagnosis and treatment. 
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Fig. 2. A, B. External photos of the right (1) and left (2) eye from initial clinic visit showing conjunctival injection and corkscrew vessels.  

Fig. 3. B-scan ultrasound of the right eye from initial visit. T6E view showing 
large, serous choroidal detachment. 

Fig. 4. UBM of the left eye from initial clinic visit. 3L view showing anteriorly 
rotated ciliary body and choroidal effusion. 

Fig. 5. Horizontal OCT of the left eye from initial clinic visit showing choroidal 
swelling with a PED and SRF. 
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