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CMV Retinitis: An Expert’s Perspective 
By Caitlyn Kwun, BA Faculty Reviewer: James Dunn, MD  

 

Uveitis is a rare inflammatory 

disease with a prevalence of around 38 per 

100,000 people and is the overall 5th leading 

cause of blindness in the developed world.1,2 

Uveitis is most commonly found in patients 

younger than 40 years of age, but it can occur 

in any age group with an etiology that varies 

within each age demographic.1,3 While the 

etiology of certain forms of uveitis are not 

fully understood, there are some that are 

autoimmune in nature and others that are 

associated with systemic diseases such as 

sarcoidosis.4 Uveitis may be inflammatory or 

infectious.  It may affect various locations of 

the eye and present as anterior uveitis, 

intermediate uveitis (vitritis), posterior uveitis 

(including retinitis and chorioretinitis), or pan 

uveitis (in which there is diffuse intraocular 

involvement).1 Generally, with early detection 

and treatment, most forms of uveitis can be 

controlled, and vision loss can be 

prevented.2,3 

Among infectious causes of uveitis, 

cytomegalovirus (CMV) may cause either 

anterior uveitis or, more commonly, posterior 

uveitis (CMV retinitis).5,6 CMV is a ubiquitous 

herpes virus that can impact various organ 

systems, such as the eye and GI tract, and is 

spread via direct contact. Generally, 50% of 

the population harnesses antibodies to CMV, 

and while  

 

 

many adults are serologically positive for 

CMV, the progression to end-organ disease 

and resulting permanent damage,  

including retinitis, is limited to 

immunocompromised patients, including 

patients with AIDS, hereditary 

immunodeficiencies, and chemotherapy and 

other iatrogenic immunosuppressive drugs.5 

Maternal-fetal transmission may also occur.  

 

 
Figure 1: broad retinal whitening and 

intraretinal hemorrhages with cotton wool 

spots adjacent to the optic nerve consistent 

with CMV Retinitis.16 

 

CMV itself employs a variety of 

mechanisms to evade the immune system of 

a healthy host and establish a latent 

infection. However, in immunodeficient 

patients, CMV can reactivate with triggers 

such as severe critical illness, including 

sepsis.7,3 Prior to the onset of AIDS, CMV 
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retinitis was a rarely diagnosed condition. 

One manifestation of reactivation includes  

CMV retinitis. CMV retinitis is now considered 

an AIDS-defining illness in patients infected 

with human immunodeficiency virus (HIV).8,9 

The treatment options for both AIDS and 

CMV retinitis during the 1980s was limited. 

Prior to the introduction of disease-specific 

treatments, CMV retinitis concurrently 

occurred in approximately one-third of 

patients diagnosed with acquired 

immunodeficiency syndrome (AIDS) and 

accounted for over 90% of cases of HIV-

related blindness.10  In the 1990s, physicians 

associated with the American Academy of 

Ophthalmology suggested that due to its 

rising prevalence and concurrence with HIV, 

patients with HIV and CD4 counts below 50 

cells/mm3 should regularly screen for CMV 

retinitis.6 

Early CMV retinitis presents with spots 

that may resemble cotton wool spots on the 

retina, although spots larger than 750 μm 

should raise concern for possible CMV 

retinitis. Three sometimes overlapping 

patterns of lesions have been described: a 

granular pattern, a fulminant/hemorrhagic 

appearance, or “frosted branch” angiitis.6 

When more than 25% of the retina becomes 

involved, there is a substantially increased 

risk for a rhegmatogenous retinal 

detachment.6 

Dr. James P. Dunn taught in the Ocular 

Immunology Division at Johns Hopkins’ 

Wilmer Eye Institute as an assistant professor 

during the 1990s. He encountered numerous 

patients with CMV retinitis, peaking at 80  

 

patients in 1992 alone. At the time, 

treatment options were limited, and patients 

with CMV retinitis had a median survival of 

just 8-12 months due to other AIDS-related 

complications.  Affected patients confronted 

difficult realities as he describes that most 

would initially present with visually significant 

disease. Counseling patients on the immense 

decisions they faced was a major component 

of his work. Some patients were not 

interested in the often toxic therapeutic 

interventions of intravenous ganciclovir or 

foscarnet to maintain their vision while 

others would be willing to entertain any form 

of therapy to prevent further vision loss. 

These decisions included collaboration with a 

medical team consisting of physicians from 

numerous specialties highlighting the 

complexity of widespread infliction upon the 

human body from systemic illness. Dr. Dunn’s 

experience as a provider during the AIDS 

epidemic, especially through the lens of CMV 

retinitis, underscores the myriad of influences 

impacting drug development during a major 

health crisis. 

Therapeutic drug development during 

the ongoing AIDS crisis was affected by the 

rising prevalence of CMV retinitis. For 

instance, ganciclovir is a therapeutic agent 

that, in its active form, can both inhibit viral 

DNA polymerase and be integrated into 

growing DNA as a false base. Its integration 

leads to transcription of either a mutant chain 

of DNA or termination of DNA elongation, 

ultimately
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Figure 2: Dr. James P. Dunn, courtesy of Roger Barone, Wills Eye. 

 

leading to inhibition of viral 

replication.11  With the surge of cases, 

copious studies for CMV retinitis therapy 

like intravenous ganciclovir were 

conducted, eventually leading to its 

licensure as the mainstay treatment in 

1989.11 Ganciclovir was a potent medicine 

commonly prescribed to treat CMV but 

held the risk of serious myelosuppressive 

complications such as neutropenia and 

thrombocytopenia when administered 

systemically.12 Due to these harmful 

effects, alternative routes of 

administration were studied to elicit the 

method of delivery with the lowest risk 

profile. These explorations analyzed the 

delivery of ganciclovir intraocularly, orally, 

and even through intraocular device 

implantation. The ganciclovir implant was 

an effective therapeutic option for 

unilateral CMV retinitis that enabled 

physicians to provide treatment directly 

to infected eyes for a prolonged period of 

time, an element that was missing with 

single intraocular doses of ganciclovir.13 

Implant administration required 

intraocular surgery for precise placement 

to allow directed release of ganciclovir 

over a period of 6-8 months.13 

Cases of CMV retinitis peaked in 

the early 1990s and decreased 

dramatically by roughly 80% in patients 

with AIDS with the introduction and 

widespread availability of highly active 
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antiretroviral therapy (HAART) for HIV in 

1996.14 HAART therapy, also known as 

antiretroviral therapy (ART), consists of six 

main drug classes of ART and each targets 

different phases of the HIV life cycle. 

These classes include 

nucleoside/nucleotide reverse 

transcriptase inhibitors (NRTIs), non-

nucleoside/nucleotide reverse 

transcriptase inhibitors (NNRTIs), protease 

inhibitors (PIs), integrase strand transfer 

inhibitors (INSTIs), fusion inhibitors (FIs), 

and chemokine receptor antagonists 

(CCR5 antagonists).15 

Following the breakthrough of 

HAART, the impetus to discover novel 

medicines to treat CMV retinitis, 

specifically, decreased due to the 

declining incidence of patients with 

HIV/AIDS and thus CMV retinitis. Some 

therapies utilized in the early 90s for CMV 

treatment were eventually discontinued. 

The ganciclovir implant, for example, was 

taken off the market in 2013 not from 

adverse effects but from declining sales as 

widespread use of HAART led to a 

dramatically reduced incidence of CMV 

retinitis. There is, therefore, a relative 

decline in understanding among medical 

students, residents, and physicians over 

the last 25-30 years of how CMV retinitis 

presents clinically. Ophthalmologists and 

researchers are not encountering cases of 

CMV retinitis as frequently as the 

incidence of this disease has decreased 

significantly. Thus, medical personnel and 

professionals are not seeing this condition 

as regularly to recognize its tell-tale signs. 

Nonetheless, CMV retinitis can still 

occur despite the decrease in prevalence 

of AIDS in the current day. Patients with 

severe immunosuppression (patients 

currently receiving chemotherapy or 

immunomodulators) are at a continued 

risk for CMV retinitis as CMV can 

reactivate in the presence of certain risk 

factors as with other opportunistic 

infections.6 

Overall, Dr. Dunn’s experience as a 

uveitis specialist, working on the front 

lines during the AIDS epidemic, is 

inspiring. His final reminders to students 

emphasize the critical role physicians have 

in their patients’ lives and the value of 

centering care around compassion and 

understanding.   
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