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Abstract
Purpose—To highlight the rare yet devastating complication of cytomegalovirus (CMV) retinitis
in a minimally immunosuppressed patient 8 years after liver transplantation for biliary atresia.

Case—A 22 year-old female status-post deceased donor liver transplant at age 13 secondary to
biliary atresia receiving single agent immunosuppression presented with acute, unilateral,
profound decrease in visual acuity. The patient was diagnosed to have acute onset unilateral CMV
retinitis. Retinal exam uncovered classical appearance of retinal whitening and retinal
hemorrhages with extensive macular involvement.

Conclusion—CMV retinitis can occur as a late complication following liver transplantation.
Additionally, CMV retinal disease can occur in the absence of laboratory evidence of CMV
infection and independent of additional clinical features suggesting CMV disease. Currently there
is no standard of care regarding screening for CMV retinitis thus further research is needed to
define the need for potential changes in current clinical practices and post-transplant screening
protocols.
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Introduction
Cytomegalovirus (CMV) disease continues to be a well-known cause of morbidity and
mortality in children who have received solid organ transplants (1). The risk of acquiring a
viral illness after transplant is increased due to the emergence of immunosuppressive
regimens that result in decreased T-cell mediated immunity. While prophylactic regimens to
prevent infection during the period of peak immunosuppression have postponed its
complications, delayed CMV disease continues to present a significant cause of morbidity
(2). Late-onset CMV disease, defined as occurring after the discontinuation of antiviral
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prophylaxis, typically occurs between three to six months post-transplant, although it has
been appreciated at more distant times as well (3). A well-documented complication of
CMV, infection of the retina, is a rarely encountered end-organ disease after transplantation
(4). We describe a case of a minimally immunosuppressed adolescent who developed
unilateral CMV retinitis as an isolated complication greater than 8 years after
transplantation.

Case Report
A 22 year-old female status-post deceased donor liver transplant at the age of 13 secondary
to end stage liver disease for biliary atresia was being maintained on a tacrolimus trough
goal of 3–8 ng/ml when she reported an acute onset, unilateral central scotoma in her right
eye that she described as a “lights out” phenomenon. Her symptoms occurred suddenly
while she was reading and was accompanied by a sensation of “tiredness and increased
pressure” in the eye. She denied symptoms of conjunctivitis, trauma, fever, neck pain,
headache, nausea, vomiting, abdominal pain, rash, or lymphadenopathy. When the
symptoms failed to resolve spontaneously over the next week, she presented to an
ophthalmologist who observed finger counting vision, unilateral disc edema and occlusive
retinal vasculitis. A subsequent brain MRI was obtained that was negative for any
appreciated intracranial process. Her symptoms persisted, a retinal specialist was consulted,
and a diagnosis of CMV retinitis of the right eye on a background of systemic
immunosuppression was made (Figure 1). A fluorescein angiogram revealed evidence of
retinal vasculitis and secondary ischemic central retinal vein occlusion with macular
infarction (Figure 2). No vitritis was present. She was then transferred to our tertiary care
institution for subsequent evaluation and medical management.

At the time of admission, a pediatric retinal specialist performed salvage treatment with 400
µg/0.1mL intravitreal ganciclovir and systemic treatment was initiated with 5 mg/kg
intravenous ganciclovir. In addition, her immunosuppression mono-therapy of 2.5 mg twice
a day tacrolimus was decreased to 1 mg twice daily. Serological laboratory data that was
collected at the time of admission did not detect the presence of CMV by PCR quantitative
assessment (0 copies/ml) with normal liver enzyme levels and complete blood count.
Additionally, tacrolimus levels were noted to have been therapeutic as of one month prior to
admission with a recorded medication trough of 5.0 ng/mL. At discharge, the patient was
transitioned to 900 mg twice daily of oral valganciclovir with plan to complete a 6-week
induction course followed by maintenance therapy with 900 mg of oral valganciclovir once
daily. Unfortunately, given the findings of macular infarction appreciated at presentation, no
visual acuity was recovered despite clinical resolution of retinitis, retinal vasculitis, and
macular edema with adjuvant intravitreal bevacizumab injection.

Discussion
Cytomegalovirus (CMV) continues to be a well-recognized cause of infection in the
transplant population, particularly because of the immunosuppressive medications that result
in decreased T-cell immunity and subsequent increased risk of viral illnesses. Recent
literature has stressed the utility of differentiating between CMV infection and CMV disease
when considering treatment (5). While CMV infection accounts for viral presence in the
variety of laboratory detection methods; CMV disease requires additional clinical
observations, signs, and symptoms that correlate with a known viral infection prompting
medication administration. The most common presentation of CMV disease is a
mononucleosis-like syndrome with fever, malaise, and myalgias – with accompanying
leukopenia and atypical lymphocytosis.(6)
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The relative risk for the development of CMV disease is based on the serological status of
the donor as well as recipient at the time of transplant – with the highest risk occurring when
the donor is seropositive and the recipient seronegative for CMV (7). Our patient was known
to be at high risk for the development of CMV disease as she was a CMV seronegative
recipient of a seropositive deceased donor liver. On review, her CMV IgG antibody was
noted to be positive four years after her transplant; however her CMV PCR serologies had
always remained negative. Following her transplant, she had received standard prophylactic
treatment with two weeks of intravenous ganciclovir followed by transition to oral
ganciclovir for a total of 12 weeks of prophylactic therapy. Her immunosuppression regimen
consisted of monotherapy with tacrolimus prior to her presentation with goal medication
levels ranging from 3–8 ng/mL. Tacrolimus levels had been therapeutic for several years
prior to her presentation. No formal ophthalmologic assessment had been made since her
transplant, which raises the question of whether screening for CMV retinitis, despite its
clinical rarity, should be considered in the post-transplant population.

Standard post-transplant CMV prophylaxis regimens include ganciclovir and/or oral
valganciclovir. Twelve weeks of CMV prophylaxis is typically administered to bridge the
period where the patient is maximally immunosuppressed and therefore most vulnerable for
viral infection. However, there is no universal agreement regarding the required length of
treatment and recent literature suggests that a longer period of prophylaxis may be safer and
more efficacious in certain populations.(8) Complicating management further is the ill-
defined role of preemptive therapy when the presence of CMV infection without clinical
evidence of CMV disease would prompt initiation of antiviral therapy.

A broad differential is important when evaluating retinitis is the transplant population. Given
that current immunosupression regimens may predispose patients to any viral infection –
etiologies beyond CMV, such as herpes-simplex virus (HSV) and varicella zoster virus
(VZV), are important to consider. HSV retinitis may present as acute retinal necrosis with
retinal vasculitis but usually involves the peripheral retina circumferentially before
migrating posteriorly towards the macula. VZV retinitis may present as progressive outer
retinal necrosis, but the early macular involvement is usually bilateral and not associated
with retinal vasculitis. More often it occurs with optic neuritis and profound drop in acuity
(light perception or worse). Often severe immune suppression is present in cases of HSV
and VZV retinitis. When CMV retinitis is suspected, the physical findings are distinct and
include opacification of the retina with areas of hemorrhage, exudate, and necrosis.
Additionally, periphlebitis and even frosted branch angitis may be appreciated. Our patient
demonstrated these classical features of CMV retinitis (9).

Retinitis associated with CMV, though well recognized, is rarely encountered after
transplantation. A recent single-center retrospective review of all transplant patients (solid
organ and hematopoietic stem cell) over a 14-year period reported only 14 cases of CMV
retinitis in 9 different patients. (4) Other investigators have assessed the risk of developing
CMV retinitis specifically following liver transplant and found that only 0.1% of over
12,000 reviewed patients developed CMV associated retinal disease.(10) When
symptomatic, patients present more than 90% of the time with some form of ocular
manifestation.(11) However CMV may produce an asymptomatic retinitis(12), particularly
when the disease is isolated to the peripheral retina.(13) Response to treatment appears to
inversely correlate with the severity of disease at the time of presentation, suggesting that
early detection and initiation of treatment may be beneficial (4). When compared to other
forms of post-transplant CMV-associated organ disease, the diagnosis of retinitis is often
made further out from transplant, with most reports appreciating disease occurrence within
one year (4, 11). However, CMV retinitis has been noted to develop significantly later
following transplant – one report documented CMV retinitis more than two years after liver
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transplant (14). Current literature suggests that the slow progression of the disease process,
combined with the fact that patients can be asymptomatic, contributes to this delayed
presentation. In regards to screening, most centers advocate some form of monitoring for the
development of CMV infection following transplant, usually with serological assessment
utilizing quantitative or qualitative PCR techniques. However, specific screening for the
development of CMV associated ocular disease is not the standard of care. Currently there
have been no studies that have addressed this concern. Further inquiries into the benefit of
ophthalmological evaluations in the transplant population are needed. Cost-benefit analyses
assessing the utility of pre-transplant ophthalmology referrals in order to establish baseline
exams as well as post transplant screening protocols will help direct future management of
this rare, yet almost uniformly permanent and often progressive complication of the
transplant population.

In conclusion, this case demonstrates the importance of retained vigilance in the evaluation
of the transplant population in regards to complications of the chronic use of
immunosuppressive medications and the continued risk of developing opportunistic
infections. In particular, it raises the important question as to whether regular
ophthalmologic examinations would be beneficial in identifying early CMV associated
retina disease in the liver transplant population. While some authors suggest that
quantitation of peripheral blood CMV DNA may be a useful for surveillance of recurrence
of CMV retinitis after its initial detection(15), the diagnosis of CMV retinitis continues to be
clinically based on ophthalmologic examination by a specialist. Finally, CMV retinitis can
be localized infection without any systemic signs or blood PCR positivity - as in our patient.
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Figure 1.
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Figure 2.
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