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Abstract We herein report a patient with cancer-

associated retinopathy who experienced multiple bouts

of paraneoplastic retinopathy and optic neuropathy but

responded to treatments with alemtuzumab and was

able to maintain useful vision over the course of

8 years of follow-up.
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Introduction

Paraneoplastic syndromes with ocular manifestations

are characterized by visual or neurologic dysfunction

that occurs in a patients with a known or suspected

malignancy and cannot be attributed to direct involve-

ment of the eye or nervous system by tumor; toxic effects

of antineoplastic agents, opportunistic infection, or an-

other known cause. Such syndromes are thought to

originate from an autoimmune process; circulating

antibodies to specific neuronal antigens have been

identified in some cases [1]. Paraneoplastic syndromes

with ocular manifestations may involve the retina

(‘‘paraneoplastic retinopathy’’), optic nerve, brainstem,

and cerebellum [2–5]. One of the most common forms of

paraneoplastic retinopathy is cancer-associated reti-

nopathy (CAR), a subacute, progressive autoimmune

retinopathy that affects both cones and rods and usually

leads to severe bilateral visual loss [6–8]. Paraneoplastic

optic neuropathy is a subacute, progressive, usually

bilateral visual loss and usually not associated with pain.

The optic disk in patients with paraneoplastic optic

neuropathy can be normal in appearance early on but

eventually develops pallor. Direct compression or infil-

tration of the optic nerve due to cancer and/or acute

ischemic optic neuropathy should be ruled out before

the diagnosis of paraneoplastic optic neuropathy is

entertained.

There are few effective vision-saving treatments for

CAR or paraneoplastic optic neuropathy. Corticos-

teroids have been used with variable modest success,

but severe visual loss is the usual ultimate outcome in

patients with CAR.

We herein report a patient with serologically proven

CAR and paraneoplastic optic neuropathy who was

successfully treated with alemtuzumab (Campath,

Cambridge, MA) over an 8-year follow-up period after

the initial diagnosis of CAR. Although the patient

experienced some permanent decline in her visual

fields and visual acuity after each episode of CAR,

alemtuzumab therapy resulted in maintenance of fairly

good visual function during the entire follow-up period.

Clinical history

A 66-year-old woman presented to our Ophthalmology

Clinic in October 1998 with a complaint of onset of
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retrobulbar headache with positive visual phenomenon

(flashes of light) in both eyes. She had been diagnosed

with breast cancer in 1978 and was treated in that same

year with lumpectomy, axillary lymph node dissection

(all nodes examined were free of disease), and adju-

vant chemotherapy without radiation therapy. In 1991,

the patient developed an elevated white blood cell

count (23,000/ll, 73% lymphocytes), and she was

diagnosed with chronic lymphocytic leukemia (CLL)

on the basis of a bone marrow biopsy. The patient was

subsequently referred to our institution for treatment

of her leukemia. She was treated in 1991with three

cycles of fludarabine and experienced a complete

remission. She did well until October 1998, when she

presented to our Ophthalmology Clinic.

At presentation, the patient’s best corrected visual

acuity was 20/20 in the right eye and 20/30 in the left

eye. Findings on the rest of the ophthalmologic exam

were normal except for a mild left optic nerve pallor

and a mild left relative afferent pupillary defect. The

patient had bilateral visual field deficits as shown in

Fig. 1. She underwent magnetic resonance imaging and

magnetic resonance angiography with diffusion-

weighted imaging, fluid-attenuated inversion recovery

sequences, and gadolinium enhancement; findings on

all studies were normal. She also had a lumbar punc-

ture with normal findings (normal opening pressure,

cytology, cultures, and other chemistry values). Find-

ings on carotid ultrasonography and electroencepha-

lography were also normal. A temporal artery biopsy

was negative for temporal arteritis. Immunologic tests,

including tests for antinuclear antibodies, antibodies

against SS-A and SS-B antigen, and rheumatoid factor

were negative; her erythrocyte sedimentation rate was

three.

The patient was treated with high-dose steroids

(prednisone 80 mg/day) for the presumed diagnosis of

optic neuritis. Her visual function initially improved,

but as soon as the steroid dose was tapered to 50 mg/

day, her symptoms recurred. She also became intoler-

ant of the side effects of high-dose steroids. Plasma-

pheresis and intravenous cyclosporin were tried but did

not yield any significant improvement in the patient’s

visual acuity or function and she continued to have

further deterioration of her visual fields. In July 1999,

her best corrected visual acuity was 20/60 in both eyes,

and her visual field deficits had progressed (Fig. 2). A

flash electroretinogram was obtained following dilation

of the pupils and dark adaptation for 30 min. Briefly,

corneal electrodes were placed on both eyes and a flash

electrical stimulus was conducted and the response of

the photoreceptors was recorded. The patient had an

abnormal electroretinogram (Fig. 3a, b). CAR was

suspected, and serologic testing for CAR antibodies

Fig. 1 Visual fields of the right eye (top) and left eye (bottom) in October 1998, at presentation
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was done at the University of California, Davis. The

patient had a titer of 1/800 in the retina, the focus of

antibody activity was the outer plexiform layer. These

findings were consistent with a diagnosis of autoim-

mune-mediated paraneoplastic retinopathy (CAR).

Her serum reacted with the 40 kDa CAR antigen as

described in some previous reports [9], but not with the

23 kDa CAR antigen, also referred to as ‘‘recoverin’’

[10].

Beginning in June 1999, the patient was treated with

alemtuzumab (Campath), 30 mg intravenously three

times a week for 4 weeks on an outpatient basis. She

experienced no side effects from the drug except for

mild infusion-related chills and nausea. She had almost

immediate improvement of visual function after the

start of alemtuzumab therapy; her symptoms of flashes

of light and her visual acuity and visual fields improved

dramatically. In October 1999, 4 months after the start

of alemtuzumab treatment, her best corrected visual

acuity was 20/25 in the right eye and 20/30 in the left;

her visual fields were also improved (Fig. 4).

The patient’s visual acuity and visual fields remained

stable for almost 2.5 years, until May 2001, when she

had a recurrent bout of paraneoplastic syndrome

associated with flashes of light and severe throbbing

pain behind both eyes, bilateral visual loss, visual field

deterioration in the left eye (Fig. 5a), and a severe

tingling sensation in her fingertips. She was once again

treated with alemtuzumab 30 mg intravenously three

times a week for 4 weeks. She experienced some mild

tremor for a few minutes at the time of each infusion of

alemtuzumab and had fatigue for a few days after each

infusion as temporary side effects of the drug, but she

once again had almost immediate improvement of

visual symptoms and regained most of her visual acu-

ity, although the visual-field deficit in the left eye did

not completely resolve (Fig. 5b). In November 2001,

3 months after the start of the second round of ale-

mtuzumab therapy, her best corrected visual acuity was

20/25 in the right eye and 20/40 in the left eye.

The patient experienced one more bout of para-

neoplastic retinopathy and optic neuropathy in Octo-

ber 2005. This latest recurrence was once again

heralded by subjective visual symptoms described by

the patient as flashes of light and constricted visual

fields in both eyes, more pronounced on the left than

on the right, and was documented with a complete

ophthalmologic exam and a repeat visual field test.

After each of these two recurrences, the patient was

treated with alemtuzumab 30 mg intravenously three

times a week for 4 months. During her most recent

examination, in April 2006, the best corrected visual

acuity was 20/25 in the right eye and 20/70 in the left

eye. She had a definite left afferent papillary defect.

Fig. 2 Visual fields of the right eye (top) and left eye (bottom) in July 1999, just before first administration of alemtuzumab
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The left optic disc had significant pallor, and the right

optic nerve had mild pallor. Results of the visual field

test in April 2006 are shown in Fig. 6.

Discussion

We have described a patient with serologically proven

CAR who responded well to alemtuzumab during

several bouts of paraneoplastic retinopathy and optic

neuropathy over an 8 year follow-up period after the

diagnosis of CAR. Because steroids, plasmapheresis,

and cyclosporine were not successful, alemtuzumab

was used as a new form of treatment for her para-

neoplastic autoimmune retinopathy. Alemtuzumab

was chosen because of preliminary data suggesting its

positive effects in treatment of other forms of para-

neoplastic syndrome such as paraneoplastic pemphigus

in B-cell CLL [11]. The patient’s visual symptoms

resolved and her visual acuity and visual fields

improved dramatically in response to alemtuzumab,

although with each attack she experienced some per-

manent visual-acuity and visual-field loss. The patient’s

final visual outcome 8 years after the diagnosis of CAR

was very good compared with previously reported

outcomes in the literature, and she may be one of the

longest-surviving patients with CAR ever reported.

Alemtuzumab is a recombinant DNA-derived

humanized monoclonal antibody that is directed

against the 21–28-kDa cell surface glycoprotein CD52.

CD52 is expressed on the surface of normal and

malignant B and T lymphocytes, natural killer cells,

monocytes, macrophages, and tissues of the male

reproductive system.

Alemtuzumab is indicated and Food and Drug

Administration-approved for the treatment of B-cell

CLL in patients who have been treated with alkylating

agents and in whom fludarabine therapy failed to

Fig. 3 (a) Scotopic
Electroretinogram in June
1999. The right eye is normal
but there was significant
attenuation in the left eye
response. (b) Photopic
Electroretinogram in June
1999. Again, the left eye
shows significant attenuation
while the right eye is normal
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control disease [12]. There are many published studies

and case reports of the use of alemtuzumab for

treatment of acute lymphocytic leukemia [13], T-cell

Leukemia [14], graft-versus-host disease (GVHD) [15],

severe paraneoplastic pemphigus in B-cell CLL [11],

severe peripheral ulcerative keratitis associated with

Wegener’s granulomatosis [16], and multiple sclerosis

[17], and for prevention of GVHD [18]. The mecha-

nism of action of alemtuzumab is thought to be mostly

immune mediated, through both complement-depen-

dent lysis and antibody-dependent cellular cytotoxicity.

The most common side effect of alemtuzumab is

infusion-related adverse events, which occur in about

5% of patients and may include rigors, drug-related

fever, nausea, vomiting, and hypotension. Other

reported side effects include rash, fatigue, urticaria,

dyspnea, pruritis, headache, and diarrhea. Acute

infusion-related events are most common during the

first week of therapy.

A variety of drugs have previously been used to

treat CAR, with limited success. Several previously

published case reports have described mild to moder-

ate transient improvement in visual acuity and visual

fields in patients with CAR in response to treatment

with high-dose intravenous methylprednisolone

[19–22]. Keltner et al. described a patient whose anti-

body levels diminished and visual function improved

and stabilized during 7 months of corticosteroid

therapy; this patient died 7 months after the diagnosis

of CAR [23]. However, other reports have failed to

show any beneficial effect of steroids [24–26]. Murphy

et al. described a patient in whom oral corticosteroid

therapy combined with plasmapheresis resulted in

recovery of vision, but the recovery lasted only

4 months [25]. In another study, plasmapheresis failed

to prevent progression of visual loss in a patient with

CAR [27]. Guy and Aptsiauri reported response to

intravenous immunoglobulin in two of three patients

with paraneoplastic retinopathy [28]. In all of the

aforementioned cases, the very limited lifespan of the

patients and short reported follow-up data (a few

weeks) precluded observation of any long-term effects

of treatment on visual function.

Other studies have demonstrated that surgery, che-

motherapy, and radiation therapy to treat the primary

tumor did not alter the visual prognosis in patients with

CAR [28, 29]. Progressive worsening of vision despite

removal of tumor cells suggests that the circulating

antibodies persist and cause ongoing retinal inflam-

mation and apoptosis.

Any adult with unexplained visual loss, with rod or

cone dysfunction, or with known or suspected malig-

nancy in the absence of other neurologic symptoms

should undergo a thorough investigation for CAR. The

Fig. 4 Visual fields of the right eye (top) and left eye (bottom) in October 1999, after the first 4-week course of alemtuzumab
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Fig. 5 (a) Visual fields of the right eye (top) and left eye
(bottom) in May 2001, at the time of the second bout of cancer-
associated retinopathy. (b) Visual fields of the right eye (top) and

left eye (bottom) in November 2001, after the second 4 week
course of alemtuzumab
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role of alemtuzumab in the treatment of paraneoplastic

retinopathy and optic neuropathy should be studied in

future larger-scale studies.
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