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Foscarnet as treatment for cytomegalovirus retinitis
following bone marrow transplantation
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Summary: This report describes a patient with chronic granulocytic leukaemia who developed
cataracts on bu'sulphan treatment. Following allogeneic bone marrow transplantation, he developed
cytomegalovirus retinitis, which was treated successfully with trisodium phosphonoformate
(foscarnet). Cytomegalovirus retinitis and its therapy, and busulphan-induced cataract are discussed.

Introduction

Acquired retinitis caused by cytomegalovirus
(CMV) infection is now seen more often because it
occurs as a complication of acquired immuno-
deficiency syndrome (AIDS). Previously it was
described mainly in patients immunosuppressed for
renal transplantation or by chemotherapy. It has
typical ophthalmological features of haemorrhagic
vasculitis and the diagnosis is made when these are
present in association with evidence of active CMV
infection.1 As illustrated by this case report, the
prognosis for the non-AIDS patient may be better
than the severe and permanent visual effects,
including blindness, which were common before
specific anti-viral therapy was available.

Case report

A 23 year old Pakistani man was found to have
Philadelphia chromosome positive chronic granulo-
cytic leukaemia in 1976. He was treated inter-
mittently with busulphan. He had received a total
dose of 2.6 g by 1986, when he underwent bone
marrow transplantation from his HLA-identical
sister. Both the patient and his bone marrow
donor were CMV-positive by complement fixation
tests. As pre-transplant conditioning he received
daunorubicin, cyclophosphamide and total body
irradiation. The donor bone marrow was depleted
of T-cells in vitro.

Eighteen months prior to transplantation he had

noted blurring of vision in his right eye. His visual
acuity was then right-6/6, left-6/6. (All
readings given are corrected visual acuities.) He
had bilateral posterior sub-capsular lens opacities.
The fundi were normal.

Six weeks post-transplant he developed graft-
versus-host disease (GVHD) of the gut and skin,
and was treated with methyl prednisolone. Six
months post-transplant he still required cortico-
steroids to control chronic GVHD. Ophthalmo-
logical examination remained unchanged.
At 7 months post-transplant he noted further

deterioration of vision in his right eye. A visual
acuity of 6/18 was recorded in the right eye and he
maintained a visual acuity of 6/6 in the left. There
was no significant change in the lens opacity of
either eye. On dilated fundoscopy a mid-peripheral
haemorrhagic retinal vasculitis with necrosis,
associated with vitreal inflammation was seen in the
right eye. The appearance of the right fundus was
characteristic of CMV retinitis.1 The left fundus
was normal. CMV was isolated from the patient's
urine.

Since retinal detachment was regarded as a
possible complication, argon laser photocoagulation
was applied through 3600 posterior to the necrotic
retina. Methyl prednisolone was reduced from
16 mg to 4mg daily. A continuous intravenous
infusion of trisodium phosphonoformate (foscarnet)
was commenced.

Initially his vision further deteriorated to
counting fingers only on the right side. Two cotton
wool spots developed at the left peri-macular area
but did not affect his central vision. After 9 days of
treatment the right fundus appeared less actively
inflamed and there was no further progression of
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necrosis. After 14 days his GVHD had significantly
worsened, and he recommenced methyl prednisolone
40mg daily. He continued on a regimen of inter-
mittent foscarnet; one third of the full dose was
given by slow intravenous infusion five times
weekly.
The retinitis and vitritis continued to resolve with

progressive improvement of visual function in the
right eye. Six weeks later there was a sharply
defined junction between the normal and the
infarcted retina. Islands of surviving retina were
apparent within the infarcted retina. The cotton
wool spots in the left fundus did not increase in
number or size. Foscarnet was discontinued, after a
total treatment time of 6 weeks.

Six months later the patient is now well. He still
takes 5mg methyl prednisolone on alternate days.
His visual acuity is right-6/18, left-6/6. The
right fundus shows inactive retinal scarring; the left
fundus is normal.

Discussion

The patient reported here developed CMV retinitis
as a result of immunosuppression following
allogeneic bone marrow transplantation. A single
course of the antiviral drug foscarnet halted the
progression of the retinitis while immunological
recovery occurred. In addition this patient
developed cataracts as a rare ophthalmological
complication of busulphan treatment.

Evidence of prior infection by CMV is common
in adults. Reactivation of CMV occurs in 57-96%
of patients immunosuppressed due to organ or
bone marrow transplantation2'3 or by chemo-
therapy. CMV retinitis as a manifestation of
infection is well described in patients after renal or
heart transplants,4 but has not apparently been
reported previously in recipients of allogeneic bone
marrow transplants. Immunosuppression in AIDS
is associated with CMV retinitis in 34% of sufferers
at autopsy.5
The natural history of acquired CMV retinitis is

variable. Occasionally it produces no visual
symptoms, and is discovered on routine ophthalmo-
scopic examination. In these asymptomatic patients,
retinitis may resolve spontaneously, if the immuno-
suppression can be reduced.4 When visual loss is
marked, reflecting more extensive retinal involve-
ment, progression is the rule, even if immuno-
suppression is decreased.
Therapy with specific anti-CMV drugs may be

effective in the treatment of CMV retinitis in AIDS
patients and others. Most experience has been
gained with dihydroxy-propoxymethyl guanine
(DHPG), an acyclic nucleoside analogue of
guanosine which is structurally related to acyclovir.
Since the initial case reports,6'7 others have
confirmed that this drug can halt or even reverse
the visual loss due to CMV retinitis; however, to
prevent relapse in AIDS patients it must be
administered in repeated courses, presumably
reflecting the progressive impairment of cell-
mediated immunity in this population.

Foscarnet is another anti-CMV agent, which
inhibits DNA polymerase in CMV, and is
virostatic.8 There are two case reports of its use in
the treatment of CMV retinitis, both in AIDS. One
suggested that it might have produced a longer
remission between treatment courses than DHPG,9
but the other did not confirm this and found it less
effective than DHPG.10

Unlike the situation in AIDS, we believe our
patient developed effective immunity to CMV
following reactivation, because his retinitis did not
relapse when treatment was stopped, and his
immunosuppression was intensified to control
resurgent GVHD.
Our patient already had a visual problem prior

to the retinitis. In the absence of any other identi-
fiable cause, the development of posterior
subcapsular cataracts bilaterally pre-bone marrow
transplant was ascribed to busulphan therapy.
Although busulphan given in massive doses causes
posterior subcapsular cataracts in rats, this compli-
cation has been described only rarely in patients
receiving busulphan. 11-13 Cataract extractions are
planned for this patient.
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