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Purpose: To report two pediatric cases of reticular corneal epithelial edema associated with the use of netarsudil
ophthalmic solution 0.02%.

Observations: In Case 1, a six-year-old male with glaucoma following cataract surgery was treated with netarsudil
for thirteen months and developed diffuse reticular corneal epithelial edema on post-operative day one after

undergoing transscleral diode cyclophotocoagulation for persistently elevated intraocular pressures. In Case 2, a
three-month-old male with bilateral ocular hypertension developed unilateral inferior reticular corneal epithelial
edema five weeks after initiation of netarsudil, which had been discontinued in the fellow eye two weeks prior. In
both cases, the reticular epithelial edema resolved following cessation of netarsudil.

Conclusions and Importance: Netarsudil-associated reticular corneal epithelial edema can occur in infants and

young children.

1. Introduction

The management of elevated intraocular pressure (IOP) in pediatric
glaucoma can be challenging, often requiring a combination of medical
and surgical treatments tailored to the physiologic needs of younger
patients. Rho kinase (ROCK) inhibitors are a novel class of pharmaco-
therapeutics, which lower IOP by reducing resistance to aqueous humor
drainage via the trabecular meshwork by disrupting actin fibers and
decreasing smooth muscle contraction and stiffness.”? Netarsudil
ophthalmic solution 0.02% (brand name Rhopressa®; Aerie Pharma-
ceuticals, Inc., Irvine, California) is both a rho kinase inhibitor and a
norepinephrine transporter inhibitor, which was approved by the US
Food and Drug Administration (FDA) in 2017 for the treatment of ocular
hypertension and primary open-angle glaucoma.

Initial clinical trials demonstrated netarsudil to be highly effective at
lowering IOP through a combination of mechanisms, including
increased aqueous humor drainage, decreased aqueous humor

production by the ciliary processes, and lowering of episcleral venous
pressure.>" In the ROCKET-1 and ROCKET-2 trials, the most frequently
reported adverse effects were generally mild, and included conjunctival
injection, conjunctival hemorrhage, corneal verticillata, and discom-
fort.* Following FDA approval, however, cases of netarsudil-induced
reticular corneal epithelial edema were reported as an additional side
effect in adult patients, with or without pre-existing corneal disease. In
contrast to stromal edema (which can be seen post-diode laser) and to
microcystic epithelial edema (which occurs after acute rapid elevations
of IOP), netarsudil-induced reticular epithelial edema can be more
macrocystic or can have a characteristic honeycomb appearance.”® To
our knowledge, however, this side effect has yet to be reported in the
pediatric population. In this case series, we report two cases of reticular
corneal epithelial edema in pediatric patients who were on netarsudil.
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2. Findings
2.1. Case 1

A monocular six-year-old male with a left eye (OS) history of
microphthalmia, iris coloboma, chorioretinal coloboma, and persistent
fetal vasculature with resulting secondary glaucoma presented to the
Massachusetts Eye and Ear Glaucoma Service for management of
persistent elevated IOP OS. He was born prematurely at 29 weeks with a
history of congenital right-sided anophthalmia, for which he had
sequential hydrogel expanders followed by a dermis fat graft. His sur-
gical history was also notable for pars plana vitrectomy, lensectomy, and
stalk resection at two years of age for a subluxated cataract OS. He was
started on glaucoma medications within a month of this surgery. How-
ever, a few weeks before his fifth birthday, his best corrected visual
acuity (VA) was 20/20 OS, with an IOP measured at 25 mmHg by Per-
kins applanation tonometry while on dorzolamide-timolol twice daily
and latanoprost nightly. He was started on netarsudil 0.02% one drop
nightly, which lowered his IOP OS to the 15-18 mmHg range. About a
year after starting netarsudil 0.02%, his vision was 20/30 with an IOP of
30 mmHg OS. An inferior region of iris-corneal touch was associated
with overlying macrocystic edema. Brimonidine 0.2% twice daily was
added. Three weeks later, his IOP was 28 mmHg OS, so transscleral
cyclophotocoagulation with G-probe diode laser was subsequently per-
formed OS. An exam under anesthesia revealed corneal diameters of 8.5
mm horizontally and 8.25 mm vertically, with central pachymetry of
788 pm OS. Cup-disc ratio was 0.8 OS.

On post-operative day one, his best corrected vision was 20/300 and
the IOP was 24 mmHg OS by Goldmann applanation without glaucoma
medications. Diffuse reticular corneal epithelial edema was noted
(Fig. 1A). As is routine after diode cyclophotocoagulation, he was star-
ted on prednisolone acetate 1% four times daily and atropine once daily.
He was additionally re-started on all pre-operative eye drops because of
a questionable IOP of 44 mmHg by rebound tonometry. On post-

Fig. 1. Anterior segment optical coherence tomography scans in a six-year-old
patient with netarsudil-associated reticular corneal epithelial edema of the left
eye: (A) post-operative day one following cyclophotocoagulation, with diffuse
reticular epithelial corneal edema (yellow arrow); (B) post-operative day seven,
with persistence of reticular corneal edema (yellow arrow); and (C) six weeks
after discontinuation of netarsudil, with complete resolution of reticular corneal
edema. (For interpretation of the references to colour in this figure legend, the
reader is referred to the Web version of this article.)

American Journal of Ophthalmology Case Reports 27 (2022) 101638

operative day seven, the IOP was 12 mmHg with persistent diffuse
reticular corneal epithelial edema (Fig. 1B). Netarsudil was dis-
continued. Prednisolone and atropine were additionally discontinued
after one week, as is typical after diode cyclophotocoagulation. At post-
operative week six, there was complete resolution of the reticular
epithelial edema (Fig. 1C) with normal IOP.

2.2. Case 2

A three-month-old full-term male presented to the Massachusetts Eye
and Ear Glaucoma Service for evaluation of bilateral ocular hyperten-
sion. His past surgical history was notable for pars plana vitrectomy of
both eyes (OU), at one month in the right eye (OD) and two months OS,
for bilateral vitreous hemorrhage of uncertain etiology. When he pre-
sented to the Glaucoma Service, he was already on dorzolamide three
times daily OD, latanoprost once daily OD, timolol twice daily OU, and
liquid acetazolamide 250mg once daily. On initial examination, the vi-
sual acuity was fix and follow OU, and the IOPs were 32 mmHg OD and
34 mmHg OS. He was started on netarsudil 0.02% one drop daily in each
eye.

Three weeks later, the IOPs were 32 mmHg OD and 24 mmHg OS.
Three days later, Ahmed® glaucoma valve (New World Medical, Rancho
Cucamonga, CA, USA) surgery was performed OD. While under anes-
thesia, both corneas appeared hazy (OD > OS) with Haab striae OD.
Horizontal corneal diameters were noted to be 13 mm OD and 12 mm
08, and vertical corneal diameters were 13.75 mm OD and 13.0 mm OS.
Pachymetry revealed central corneal thicknesses of 541 ym OD and 706
pm OS. Cup-disc ratios were 0.3 OU. On post-operative day one, the IOP
was 19 mmHg OD. He was started on prednisolone acetate 1% drops
four times daily, moxifloxacin drops four times daily, and erythromycin
ointment nightly OD. Acetazolamide was discontinued. Of note, all
glaucoma drops were stopped in the OD on the day of surgery and were
not re-started in the postoperative period. All glaucoma drops were
continued as before in OS. Because of worsening corneal clouding and in
the setting of an IOP of 26 mmHg OS, Ahmed valve surgery OS was
performed two weeks after the Ahmed valve OD. During the exam under
anesthesia, horizontal corneal diameters were 13 mm OU, with new
Haab striae inferior temporally OS and reticular epithelial edema infe-
rior to the visual axis (Fig. 2). Glaucoma drops were discontinued in the
OS after the surgery. By two months post-Ahmed valves OU, his IOPs
were 21 OU on no medications. Anterior segment examination revealed
a small amount of deep stromal haze, with complete resolution of the
previously noted reticular epithelial edema.

3. Discussion

In this case series, we describe two pediatric cases of reticular corneal
epithelial edema likely due to netarsudil use. Although netarsudil-
induced reticular corneal epithelial edema has been reported in adult
patients,” ® we report netarsudil-associated reticular epithelial edema in
a six-year-old and an infant, the latter with pre-existing Haab striae. In
our first case, this six-year-old patient did not develop reticular epithe-
lial edema until approximately one year after initiating treatment with
netarsudil. This stands in contrast to our second case, where our infant
patient developed characteristic reticular corneal epithelial edema
within several weeks of exposure to this medication. Our first patient
initially developed macrocystic edema in an area of inferior
irido-corneal touch, with subsequent evolution to diffuse reticular
epithelial edema shortly after undergoing cyclophotocoagulation. This
is similar to another case series, which reported an adult patient with
netarsudil-associated reticular epithelial edema that occurred shortly
after diode cyclophotocoagulation, which suggests that inflammation
may increase the risk of reticular epithelial edema.’ Our second patient
manifested unilateral inferior reticular corneal epithelial edema five
weeks after initiation of treatment with netarsudil. In some prior reports
of adult patients, reticular epithelial edema was also initially noted in
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Fig. 2. Photograph taken during an examination under anesthesia of a then
four-month-old infant with netarsudil-associated reticular corneal epithelial
edema of the left eye. The classic honeycomb appearance of netarsudil-
associated reticular epithelial edema was noted inferiorly (yellow arrow),
while Haab striae were noted inferior temporally. (For interpretation of the
references to colour in this figure legend, the reader is referred to the Web
version of this article.)
the inferior cornea.®®

We note that in both cases, additional topical antihypertensive
agents were used in conjunction with netarsudil, namely, dorzolamide,
timolol, and latanoprost for both patients. It is possible that the initial
corneal haze was due to dorzolamide or to the high eye pressures;
however, brinzolamide- and dorzolamide-induced corneal edema usu-
ally presents as stromal edema and not reticular epithelial edema.'’
Plus, common preservatives, such as benzalkonium chloride (BAK), can
induce corneal toxicity and proinflammatory effects'’™'%; however,
these effects do not usually cause reticular epithelial edema, as noted in
our two patients. In both patients, the reticular epithelial edema
resolved after discontinuation of netarsudil.

4. Conclusion

Netarsudil 0.02% can be associated with reticular corneal epithelial
edema in pediatric patients.

Patient consent

The patients’ legal guardians consented to publication of the case in
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