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Abstract

Aim Previous surveys of ocular disease in

leukaemia patients have shown the retina,

choroid, and orbit as the most commonly

involved sites. Depending on the type of

leukaemia and the study design, the

prevalence of ocular disease in leukaemia

varies from 30 to 90%. Although chronic

lymphocytic leukaemia (CLL) is the most

common leukaemia in Western countries, the

prevalence of ocular disease in CLL is not

known. The aim of this prospective study

was to estimate the prevalence of ocular

disease in CLL.

Patients and Methods All CLL patients

attending either a teaching or district general

hospital haematology clinic were invited to

undergo a full eye examination. The clinical

stage of the CLL (Binet) at the time of the eye

examination and the most recent full blood

count (FBC) indices were recorded for each

patient.

Results Over 6 months, 25 patients with an

average age of 65 were recruited. A total of 18

patients had Binet stage A disease, three had

stage B, and four stage C. The mean FBC

indices at the time of examination were

haemoglobin 13.5 g/dl, white cell count

37.4� 109/l, and platelets 172� 109/l. Only

three patients (12%) had ocular disease that

was likely to be a secondary complication of

CLL. These secondary complications included

bilateral posterior subcapsular cataract

following radiotherapy, unilateral acute retinal

necrosis, and unilateral conjunctival vascular

anomalies. The presence of ocular

complications was not related to the CLL stage

or to the current FBC parameters.

Discussion This study demonstrates that

ocular involvement in CLL is uncommon, a

reflection of the indolent course of CLL as

compared to other leukaemias. Although

sight-threatening ocular complications have

been documented in this and other studies, the

low prevalence of complications and the lack

of association with disease parameters make it

impossible to identify a ‘high-risk’ group.

Routine screening of CLL patients for ocular

complications is not justified.
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Introduction

There have been several published series and

review articles concerning the ophthalmic

complications of the leukaemias. However,

depending on the type of leukaemia and the

study design, the estimated prevalence of ocular

disease varies from 30% to 90%.1 Of all

leukaemia patients, about 5% have been

reported to develop visual loss attributable to

the underlying condition.2 Chronic lymphocytic

leukaemia (CLL) is the most common leukaemia

in Western countries.1 Ocular involvement in

CLL can either be direct via leukaemic infiltrate3

or indirect as a consequence of compromised

immune function, hyperviscosity,

thrombocytopaenia, anaemia, or indeed the

treatment of CLL.4–6 To our knowledge, the

published literature does not provide any

subgroup analysis of the complications based

on classification of the leukaemia, nor has there

been any study looking specifically into CLL.

Having previously identified a few individual

patients with ocular complications of CLL, we

planned to determine the nature and extent of

ocular complications and see if routine

screening of CLL patients for ocular disease is

justified.

Patients and methods

In a prospective study, all CLL patients

attending either a teaching or district general
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hospital haematology clinic were invited to undergo an

eye examination, which included clinical examination of

the ocular adnexae and slit-lamp examination of the

anterior and posterior segments. The clinical (Binet) stage

of the CLL and the most recent full blood count (FBC)

indices were recorded for each patient at the time of

examination (Table 1).7 Ocular abnormalities were

classified as follows:

� primary ocular complications likely to result from

leukaemic infiltrate;

� secondary ocular complications likely to result from

systemic therapy or haematological disturbance such

as anaemia or immune deficiency;

� miscellaneous ocular abnormalities/disease unrelated

to CLL.

A literature search was also performed to identify

relevant case reports, series, or review articles. Ethical

Committee approval was obtained prior to beginning the

study.

Results

Over a 6-month period, 25 patients were recruited. The

average age was 65 years (range 45–88 years). Prior

therapy for CLL had been given to 11 patients with one

or a combination of cytotoxic agents, steroids, total body

irradiation, and bone marrow transplantation. At the

time of examination, 18 patients had Binet stage A

disease, three had stage B, and four stage C (Table 2). The

mean FBC indices at the time of examination were as

follows: haemoglobin 13.5 g/dl (range 10–16), white cell

count 37.4� 109/l (range 4.5–123.4), and platelets

172� 109/l (range 41–319).

No patients had direct primary leukaemic

complications. Three patients (12%) had ocular disease,

which was likely to be an indirect secondary

complication of CLL. These secondary complications

included bilateral posterior subcapsular cataract,

unilateral retinal necrosis, and unilateral conjunctival

vascular anomalies. Although each of these three patients

had required prior CLL therapy, no obvious association

between these ocular complications and either the

current Binet stage or any of the recent FBC indices could

be demonstrated. Miscellaneous ocular abnormalities

were present in 13 patients (52%) (Table 2).

Discussion

Prior to the use of bone marrow biopsy, the

ophthalmologist was often called upon to assist with the

diagnosis and management of the patient with

leukaemia.1

Nowadays with the ready availability of FBC

estimation and the resultant increased pick-up of earlier

disease, up to 60% of CLL patients may be asymptomatic

at the time of diagnosis. These patients often do not

require treatment.8 In others, disease progression leads to

lymph node enlargement, hepato-splenomegaly and

complications such as autoimmune cytopaenia and

infection. Therapy for CLL is determined by the patient’s

symptoms and signs, and the clinical stage may change

with the disease duration and with therapy.9 Treatment

modalities include chemotherapy with steroids and

cytotoxic agents, immunotherapy and allo- or auto-

transplantation of bone marrow with total body

irradiation.8,9 All ocular structures may be involved in

the leukaemic process. In CLL, ocular involvement has

been reported in the orbit, optic nerve, retina, vitreous,

anterior segment, and conjunctiva.3–6,10 Most of the

patients in our series had miscellaneous ocular disease

but three patients (12%) had ocular complications of

CLL. As mentioned, leukaemic complications can be best

viewed as either direct or indirect. In our series, the

involvement was exclusively indirect: one case as a

consequence of treatment, the other two explicable as

sequelae of the disorder of haematological parameters or

function. A 57-year-old male developed bilateral

posterior subcapsular cataract 2 years after total body

irradiation, but retained a corrected acuity of 6/6 in both

eyes (Figure 1). Comma-shaped conjunctival vascular

anomalies were noted in one eye of a 73-year-old male,

previously treated for Binet stage C disease (Figure 2).

These conjunctival anomalies have been described

previously.11 Acute retinal necrosis had previously

developed in one eye of a 72-year-old male, while he was

receiving a course of chemotherapy with chlorambucil

for Binet stage C disease and had a white cell count of

4.9� 109/l. Despite antiviral therapy and posterior

segment surgery, the final acuity in the affected eye was

no perception of light. Although acute retinal necrosis

occurs most commonly in the immunocompetent, an

identical disease has been recognised in

immunosuppressed patients.7 There was no clear

association between the presence of these ocular

complications and the Binet stage or the FBC indices.

Table 1 Binet staging for CLL

Stage A No anaemia or thrombocytopaenia and less than
three enlarged lymph node areas

Stage B No anaemia or thrombocytopaenia but with three
or more enlarged lymph node areas

Stage C Anaemia (haemoglobin o10 g/dl) and/or
thrombocytopaenia (platelets o100� 109/l)

Ocular disease in chronic lymphocylic leukaemia
J Buchan et al

28

Eye



In other forms of leukaemia, the retina is the most

common site of ocular involvement. Dilated retinal veins,

vascular sheathing, retinal haemorrhage, cotton wool

spots, Roth spots, and microaneurysms are frequent

findings.1,2 On histological examination,

microaneurysms have been reported in up to 30% of CLL

patients and choroidal infiltrate may be at least as

common.1,13 None of the patients in this series had

evidence of retinal vascular or choroidal involvement on

clinical examination. Such involvement may have been

detectable on fluorescein angiography but this procedure

did not seem justified.

In this study, the patients recruited are likely to be

representative of the CLL case mix in most haematology

clinics, and the results reflect the prevalence of ocular

disease at a single point in time. Although miscellaneous

ocular disease was common, this reflects the age of the

study group. The prevalence of sight-threatening ocular

complications in CLL patients is low, and overall this

study demonstrates a lower than expected rate of ocular

Table 2 Binet stage, FBC parameters, and ocular abnormalities for the 25 CLL patients examined

Binet stage Hb (g/dl) WCC (� 109/l) Platelets (� 109/l) Ocular abnormalities

A 13.9 4.5 99 Bilateral posterior subcapsular cataract
A 14.2 5.1 178
A 14.4 8.9 195 Pseudophakia
A 14.5 13 170 Myopia, exotropia
A 12 13.2 255 Thyroid-associated orbitopathy
A 13 13.2 319
A 11.9 18.5 101
A 13.2 20.5 256
A 15.5 30.1 208 Primary open-angle glaucoma
A 12.1 33 185 Amiodarone keratopathy, pseudophakia
A 13.3 44.1 297 Age-related macular degeneration
A 16 63.8 176
A 14.1 69.9 192 Age-related macular degeneration
A 13.6 76 42 Myelinated fibres, retinoschisis
A 13.6 92.1 179
A 11.3 123.4 103 Pseudophakia
A 12.9 39.1 133
A 14.1 35.7 208
B 12.7 6.1 215
B 15.3 17.8 125 Conjunctival vascular anomaly
B 14.4 92.1 179
C 14.4 5.4 93
C 10 11.7 112 Unilateral acute retinal necrosis
C 12.4 12.7 200
C 12.4 81.6 104 Angioid streaks

Hb, haemoglobin; WCC, white cell count.

Figure 1 Posterior subcapsular cataract in a 57-year-old male,
2 years after total body irradiation.

Figure 2 Comma-shaped conjunctival vascular anomalies in a
73-year-old man with Binet stage B disease.
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involvement. This may in part be because of the earlier

detection of CLL as mentioned, or a result of the indolent

course of CLL as compared to other leukaemias, with

which it has been grouped in previous surveys.

In order to justify screening for any disease, there are

certain well-established criteria that must be fulfilled.14

Firstly, there must be a target group with a significant

incidence of treatable pathology. There must also be a

sufficient time period within which identification of

presymptomatic disease is possible, and this early

diagnosis must convey significant benefits for outcome as

compared to symptom-initiated diagnosis. The sight-

threatening complications of CLL which have previously

been described, such as acute retinal necrosis and fungal

endophthalmitis, would not fulfil these criteria.5

Although significant CLL complications have been

reported, the lack of consistent association with disease

stage or haematological parameters would make targeted

screening difficult.15,16 As the prevalence of

complications in this study is low, we do not believe that

routine screening for ocular complications is justified.
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