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A B S T R A C T

Purpose: To report a case of an immunocompetent 64-year-old man who developed cytomegalovirus (CMV)
retinitis after using topical difluprednate.
Observations: A 64-year-old man with type 2 diabetes developed hemorrhagic retinitis while using topical di-
fluprednate after penetrating keratoplasty. Polymerase chain reaction of the vitreous was positive for CMV DNA.
Complete blood count was within normal limits and 4th generation human immunodeficiency virus assay was
negative. The retinitis resolved with oral valgancyclovir and intravitreal foscarnet injections.
Conclusion and importance: CMV retinitis may occur after topical difluprednate in an immunocompetent patient.

1. Introduction

Cytomegalovirus (CMV) retinitis is a known complication in im-
munocompromised patients, including those with acquired immune
deficiency syndrome (AIDS) and those on systemic immunosuppression
or chemotherapy. Several cases of CMV retinitis have been reported in
immunocompetent patients after treatment with intravitreal triamci-
nolone acetonide (ITA).1–7 We describe a case of CMV retinitis after
topical difluprednate therapy in an aphakic eye of a diabetic man that
was human immunodeficiency virus (HIV)-negative without any other
evidence of systemic immunosuppression.

1.1. Case report

A 64-year-old man with well-controlled type 2 diabetes mellitus
presented with decreased vision and pain in his right eye. Past ocular
history was complex in the right eye and consisted of two corneal
transplants following complicated cataract extraction without in-
traocular lens (IOL) implant two years prior. The patient was using
topical difluprednate four times daily in the right eye for about one
year, started after his first corneal transplant.

Prior cataract surgery in the right eye was complicated by a dropped
nucleus and post-operative hyphema and vitreous hemorrhage. During
the initial cataract surgery iris hooks were used and a pars plana vi-
trectomy (PPV) and pars plana lensectomy were performed for

dislocated lens fragments. No intraocular lens was placed since the
surgeon noted inadequate capsular support during the initial surgery.
An additional PPV with posterior hyaloid removal and anterior
chamber washout was performed 10 days after the cataract surgery for
a non-clearing hyphema and vitreous hemorrhage noted one day after
the surgery; no retinal breaks were found. The source of the intraocular
hemorrhage appeared to be the posterior iris.

The patient was using an aphakic soft contact lens after the surgery
with a best-corrected vision of 20/40 in the right eye. Despite tolerating
the aphakic contact lens, the patient developed two sight-threatening
contact lens-related bacterial corneal ulcers during the subsequent two
years (1st: pseudomonas aeriginosa; 2nd serratia marcescens) requiring
two penetrating keratoplasties (PKP). They occurred about one year
and one and half years after the cataract surgery. The second corneal
ulcer was associated with a corneal perforation and graft failure re-
quiring repeat PKP. Ocular hypertension during this time was managed
with topical medications alone.

On current presentation, visual acuity was counting fingers in the
right eye and 20/200 in the left eye. The pupil in the right eye was of
irregular shape consistent with prior surgery. Anterior segment ex-
amination revealed a lack of conjunctival injection, a clear corneal
transplant graft with epitheliopathy, a quiet anterior chamber and
aphakia in the right eye. The left eye had a normal pupil with clear
corneal and lenticular cortical changes. Funduscopic examination of the
right eye revealed a clear vitreous cavity and a large area of granular

https://doi.org/10.1016/j.ajoc.2019.100552
Received 31 July 2017; Received in revised form 10 June 2019; Accepted 9 September 2019

∗ Corresponding author. Gavin Herbert Eye Institute, University of California Irvine Health, 850 Health Sciences Road, Irvine, CA, 92697, USA.
E-mail address: skedhar@uci.edu (S.R. Kedhar).

American Journal of Ophthalmology Case Reports 16 (2019) 100552

Available online 10 September 2019
2451-9936/ © 2019 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/).

T

http://www.sciencedirect.com/science/journal/24519936
https://www.elsevier.com/locate/ajoc
https://doi.org/10.1016/j.ajoc.2019.100552
https://doi.org/10.1016/j.ajoc.2019.100552
mailto:skedhar@uci.edu
https://doi.org/10.1016/j.ajoc.2019.100552
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ajoc.2019.100552&domain=pdf


retinitis superotemporally with a leading edge just anterior to the su-
perior temporal vascular arcade. The anterior retina behind the retinitis
was atrophic with mottled pigmentation. There was segmental retinal
periarteritis (Kyrieleis) involving the retinal arterioles with other areas
of retinal whitening resembling cotton wool spots with multiple dot and
blot retinal hemorrhages and non-proliferative diabetic retinopathy.
The optic nerve was pale with a flat choroidal nevus inferior to it
(Fig. 1). The left eye had mild non-proliferative diabetic retinopathy
without macular edema or any signs of inflammation. Fluorescein an-
giogram (FA) revealed peripheral non-perfusion with blockage in the
areas of retinal hemorrhage and retinitis (Fig. 2).

The patient underwent a vitreous cavity needle biopsy and was
given intra-vitreal foscarnet (2.4 mg/0.1 mL) injections. Qualitative
polymerase chain reaction (PCR) of the vitreous specimen was positive
for CMV and was negative for Herpes Simplex virus 1 and 2, Varicella
Zoster virus, and Toxoplasma gondii. Systemic work-up was negative
for evidence of any immunosuppression, except for diabetes, with a

normal complete blood count and negative 4th generation HIV assay.
The patient was started on oral valgancyclovir 900mg twice daily. The
retinitis completely resolved on oral valgancyclovir, leaving a super-
otemporal area of chorioretinal atrophy (Fig. 3). Although the retinitis
resolved, an increase in mid-peripheral dot-blot hemorrhages was noted
in the right eye with FA revealing persistent peripheral non-perfusion.
His ischemic retinopathy was thought to be a consequence of the prior
vasculitis, as well as some acceleration of diabetic retinopathy.

The patient was maintained on prophylactic dose valganciclovir and
had no recurrence of his retinitis on topical prednisolone acetate twice
daily. He subsequently underwent uncomplicated cataract extraction
with intraocular lens placement in the left eye. One year following
treatment the patient's vision remained stable at hand movement in the
right eye and was 20/30 in the left eye.

2. Discussion

Cytomegalovirus (CMV) is a ubiquitous DNA virus infection, which
is generally asymptomatic. The virus usually remains latent within
many tissues of the host and may reactivate if host immunity is com-
promised. In the eye, CMV causes a necrotizing retinitis which is most
commonly seen in immunocompromised patients with acquired im-
munodeficiency syndrome (AIDS), or in individuals on im-
munosuppressive medications. Several cases of CMV retinitis in im-
munocompetent patients have been reported after intravitreal or sub-
Tenon injection of triamcinolone acetonide.1–7 Of these, the majority of
cases occurred in diabetics,1–6 most of whom had undergone either
cataract extraction, vitrectomy, or both.1–4 There are no published re-
ports of CMV retinitis associated with diabetes in the absence of other
immunosuppression. To our knowledge, this is the first report of CMV
retinitis associated with topical difluprednate.

Both steroids and diabetes may increase the risk for CMV retinitis.
As has been pointed out by Radwan and colleagues,5 diabetes, like HIV
retinopathy, results in endothelial damage and reduced retinal blood
flow. With reduced retinal blood flow, diabetic rats demonstrate in-
creased leukocyte entrapment in the retina,8 which may include CMV
infected cells. In mice, corticosteroid-induced immunosuppression
leads to reactivation of CMV in the eye including within the retina and
RPE.9 Our patient suffered from diabetes, demonstrated non-
proliferative diabetic retinopathy, and was exposed to corticosteroids.

After treatment for CMV retinitis, our patient demonstrated persis-
tent non-perfusion on FA and increasing number of dot-blot hemor-
rhage, suggesting worsening ischemic retinopathy. Findings from multi-
modal imaging appear to localize Kyrieleis plaques to the vascular en-
dothelium (endothelitis) versus the arteriolar wall (periarteritis).10 This
vascular pathology, in addition to the endothelial damage caused by
diabetes, may explain the worsening of this patient's ischemic

Fig. 1. Wide field fundus photo of the right eye in a 64-year-old man on topical
difluprednate therapy showing a large area of granular retinitis super-
otemporally with a leading edge just anterior to the superior temporal vascular
arcade; segmental retinal periarteritis involving the retinal arterioles with other
areas of retinal whitening resembling cotton wool spots with multiple dot and
blot retinal hemorrhages; and non-proliferative diabetic retinopathy. Inset: One
month after starting therapy, consolidation of the retinitis is observed, as well
as increased dot-blot hemorrhages.

Fig. 2. Wide field fluorescein angiogram of the right eye, 29 seconds after in-
jection, in a 64-year-old man on topical difluprednate therapy showing per-
ipheral nonperfusion with blockage in areas of retinal hemorrhage and retinitis.

Fig. 3. Wide field fundus photo of the right eye in a 64-year-old man on topical
difluprednate therapy showing resolution of retinitis with a superotemporal
area of atrophy and persistent areas of hemorrhage.

R.I. Kaplan, et al. American Journal of Ophthalmology Case Reports 16 (2019) 100552

2



retinopathy in the context of CMV retinitis.
Studies suggest that difluprednate can achieve significant con-

centrations in the retina. Nakano et al. compared topical difluprednate
to sub-Tenon's injection of triamcinolone acetonide.11 After three
months of treatment, they found comparable reductions of retinal
thickness between the groups. The authors concluded that di-
fluprednate effectively reached the macula. This conclusion is sup-
ported by animal research. Tajika et al. studied the ocular distribution
of tritium-labeled difluprednate in rabbit eyes.12 They detected radio-
activity in the retina and choroid, also concluding that difluprednate
effectively reaches the posterior segment.

Our patient's aphakic status may have further increased the con-
centration of difluprednate in the posterior segment. Green et al.
compared the vitreous concentration of indomethacin after topical
administration in phakic and aphakic rabbit eyes.13 The aphakic eyes
demonstrated vitreous concentrations more than 500 times that of the
phakic eyes 1 hour after administration. While indomethacin and di-
fluprednate differ in certain pharmacodynamic properties, both drugs
reach the anterior chamber and achieve concentrations in the retina. As
such, we suspect that difluprednate also achieves greater vitreous
concentration in aphakic eyes.

We believe that our patient's chronic treatment with topical di-
fluprednate significantly altered the local immunity within the pos-
terior segment of his right eye, precipitating his CMV retinitis, espe-
cially considering the absence of systemic immunosuppression.

3. Conclusions

Cytomegalovirus retinitis in an immunocompetent patient may be
associated with topical difluprednate therapy. Ophthalmologists should
be aware of this possible treatment complication.
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