
Ranibizumab
monotherapy for
sub-foveal
haemorrhage
secondary to
choroidal
neovascularisation
in age-related
macular
degeneration

M McKibbin1, V Papastefanou1, B Matthews1,

H Cook2 and L Downey2

Abstract

Purpose In a retrospective review, the

functional effects of intra-vitreal ranibizumab

monotherapy in patients with sub-foveal

haemorrhage secondary to choroidal

neovascularisation (CNV) in age-related

macular degeneration (ARMD) are reported.

Patients and methods Twelve eyes of 12

patients were treated with intra-vitreal

ranibizumab (0.5 mg in 0.05 ml) in accordance

with current practice. Follow-up was arranged

at monthly intervals. Eleven patients

completed 6 months and seven completed 12

months of follow-up. Duration of

haemorrhage, lesion size, ETDRS letter score

at baseline, and follow-up were analysed.

Results The mean time for complete

clearance of sub-retinal haemorrhage was 4.7

months (range 3–7 months). After 6 months,

visual acuity was stable or improved in 7 of 11

eyes and the mean change in ETDRS letter

score was þ 7.6 letters (P40.05). After 12

months, visual acuity was stable or improved

in five of seven eyes and the mean change in

ETDRS letter score was þ 7.3 letters (P40.05).

For the seven cases with 12 months of follow-

up, a mean of six injections were given. Two

patients had a decrease in acuity of 415

ETDRS letters during follow-up. No other

local or systemic side-effects were reported.

Conclusions Intra-vitreal ranibizumab mono-

therapy may be an effective treatment for sub-

foveal haemorrhage secondary to CNV in ARMD.
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Introduction

Sub-foveal haemorrhage secondary to age-

related macular degeneration (ARMD) has

earlier been shown to have a poor prognosis.1 In

an effort to counter this, several treatment

approaches have earlier been evaluated. The

Submacular Surgery Trial reported that surgical

removal of the blood and associated choroidal

neovascularisation (CNV) did not favour stable

or improved vision for predominantly

haemorrhagic lesions.2 Since then, pneumatic

displacement of sub-retinal haemorrhage with

or without tissue plasminogen activator (TPA)

and sub-retinal TPA with removal of sub-retinal

haemorrhage have also been evaluated. These

techniques have been shown to be effective in

displacing sub-foveal haemorrhage and this is

often associated with an improvement in visual

acuity.3–5 However, the longer-term effects seem

to be limited by progression of the underlying

CNV. Although patients with sub-foveal

haemorrhage greater than a disc area or 450%

of total lesion area were not included in the

ranibizumab phase 3 trials, other authors have

shown a benefit from combination therapy or

monotherapy using drugs directed against
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vascular endothelial growth factor.6–9 The aim of this

study was to report the efficacy and safety of

ranibizumab monotherapy in the treatment of sub-foveal

haemorrhage secondary to neovascular ARMD.

Materials and methods

In the retrospective study, the medical records of 12

patients with ARMD and thick sub-foveal haemorrhage

secondary to CNV were reviewed. Patients were

assessed and treated in one of two centres, namely St

James’s University Hospital, Leeds, or the Hull and East

Yorkshire Eye Hospital. After a discussion of the

treatment options, each patient gave written consent for a

course of treatment with intra-vitreal injections of

ranibizumab 0.5 mg alone. Treatment was given

according to standard practice with an initial loading

phase of three consecutive injections at monthly

intervals, followed by a maintenance phase with further

assessment every month with repeat injection as judged

necessary by the treating ophthalmologist and using

recognised criteria.10 To be eligible for this retrospective

review, the foveal haemorrhage had to be sufficient to

elevate the fovea on clinical examination and/or to block

the background choroidal fluorescence on fluorescein

angiography. Patients also needed to have completed a

minimum follow-up of 3 months.

Fundus photography and/or fluorescein angiography

was performed before the initiation of treatment. The

area of sub-retinal haemorrhage and the total lesion

area was determined from these images. Selected

patients had additional imaging after the resolution of

the sub-retinal haemorrhage. At each clinical visit for

assessment±treatment, patients underwent ETDRS

acuity, OCT examination, and slit lamp examination of

the anterior and posterior segments. For this study, the

following data was recorded for each patient: age,

gender, eye affected, duration of haemorrhage before

treatment in weeks, ETDRS acuity at baseline and after

treatment, baseline area of sub-retinal haemorrhage, total

lesion area, and time for complete resolution of sub-

retinal haemorrhage. The change in ETDRS acuity and

the number of injections was recorded for those patients

completing 3, 6, 9, and 12 months of follow-up. The

Wilcoxon-signed rank test was used to compare the

initial and follow-up visual acuities.

Results

Twelve patients were treated in the two centres. The

mean age was 80.4 years and four cases were male. The

mean duration of sub-foveal haemorrhage, according to

the patients’ symptoms, was 6 weeks (range 1–16 weeks)

before the initiation of treatment. In half the cases, the

haemorrhage was present for 44 weeks. The mean area

of sub-retinal haemorrhage at baseline was 14.6 mm2

(range 0.5–45.4 mm2) and the mean total lesion area was

18.3 mm2 (range 0.5–47.3 mm2). In 9 of the 12 cases, the

haemorrhage comprised 450% of the total lesion area.

For the 11 cases in which the sub-retinal haemorrhage

cleared during follow-up, the mean time for the

haemorrhage to clear was 4.7 months (range 3–7 months)

(see Figure 1). This data is summarised in Table 1.

The mean visual acuity at baseline was 46 ETDRS

letters (median¼ 45, range 19–73). A single patient

missed one injection during the initial phase of

treatment. For the 12 patients with at least 3 months of

follow-up, the mean acuity change was �1.6 letters

(range �44 to þ 12). Seven cases had a gain of at least one

ETDRS letter compared with baseline and the remaining

five cases had no change or a decrease in acuity. A single

case had a decrease of 415 letters (see Table 2). No

significant difference was seen between the cases with

haemorrhage 450% of the total lesion area compared

with o50%, or of duration p4 weeks compared with 44

weeks, or with baseline acuity o45 letters compared

with X45 letters (see Table 1).

For the 11 patients with at least 6 months of follow-up,

the mean acuity change was þ 7.6 ETDRS letters (range

�11 to þ 25). Seven cases had a gain of at least one

ETDRS letter and the remaining four cases had no change

or a decrease in ETDRS letter score. For the seven

patients with at least 12 months follow-up, the mean

acuity change was þ 7.3 ETDRS letters (range �16 to

þ 20). Five cases had a gain of at least one ETDRS letter

compared with baseline and the remaining two cases had

a decrease in acuity (see Tables 1 and 2).

A single patient missed one injection during the initial

loading phase of treatment. During the maintenance

phase, patients received a mean of 1.5 intra-vitreal

injections (n¼ 11, range 0–3) from months 3–5 and three

injections (n¼ 7, range¼ 0–7) from months 3–11. For the

seven cases with 12 months of follow-up, the mean

number of injections from baseline up to and including

the month 11 visit was six (range 3–11).

Two patients had a decrease of 415 ETDRS letters

during the follow-up period. A single patient, with a

baseline acuity of 45 ETDRS letters and the largest sub-

retinal haemorrhage, had a vitreous haemorrhage

between 2 and 3 months of follow-up and a decrease in

ETDRS letter score of 44 ETDRS letters. The vitreous

haemorrhage failed to clear spontaneously and a pars

plana vitrectomy was performed for persistent vitreous

haemorrhage between 5 and 6 months of follow-up.

Post-operatively, the vitreous haemorrhage recurred

and the acuity at final follow-up was hand movements

only. Another patient had a decrease in acuity of 16

letters recorded at the 12-month examination. This
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decrease in acuity was noted at every examination from

baseline. At the 12-month examination, sub-retinal

fibrosis was noted in addition to persistent intra-retinal

oedema on OCT imaging. No other significant ocular or

systemic adverse events were reported for these or the

other patients.

Discussion

In this retrospective study, we report the effect

of ranibizumab monotherapy as a treatment for

CNV secondary to ARMD, complicated by

sub-foveal haemorrhage. Although the follow-up is

Figure 1 Baseline colour fundus photograph of Case 4, with early and late phase fluorescein angiography at baseline and fundus
photograph after 3 months of follow-up, with complete resolution of sub-retinal haemorrhage. Hyperfluorescence is seen around the
blocked fluorescence in the late phase of the angiogram. Visual acuity improved by 15 letters at month 12.

Table 1 Summary of collected data

Case Age Sex Total lesion
area (mm2)

Total area
of haemorrhage

(mm2)

Symptom
duration
(weeks)

Baseline
ETDRS letter

score

3-month
letter score

6-month
letter score

9-month
letter score

12-month
letter score

Complications

1 82 F 14.4 11.8 4 35 27 48 38 55 None
2 78 F 0.5 0.5 5 55 65 69 64 66 None
3 86 F 10.8 9.3 4 55 60 77 75 75 None
4 82 M 13.1 4.1 16 40 50 59 45 55 None
5 71 F 11.5 5.4 1 36 27 25 26 20 Sub-retinal

fibrosis
6 83 M 42.6 28.9 10 19 24 26 24 23 None
7 79 F 15.1 15.1 9 35 35 24 30 a None
8 75 M 11.6 5.4 2 73 75 71 a a None
9 71 F 25.5 24 2 61 73 72 73 a None

10 84 F 22.9 22.9 2 45 40 70 65 a None
11 74 M 47.3 45.4 5 45 1 a a a Vitreous

haemorrhage
12 94 F 3.8 2.4 12 45 48 42 32 42 None

aFollow-up visit not yet performed.
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not complete, the overall results in this series of

12 eyes are encouraging, with over half the eyes

having some gain in ETDRS letter score at each of

the quarterly visits completed after baseline. Only

two eyes had moderate visual loss during the

follow-up, because of vitreous haemorrhage requiring

pars plana vitrectomy and sub-retinal fibrosis,

respectively.

At the 3-month visit, 58% of the cases in this series

had a modest gain in EDTRS letter score and 33%

had a decrease. This is similar to that reported by Sacu

et al6, using bevacizumab monotherapy, in which 6

of 10 cases had a gain and 4 had a decrease in acuity

at 4 months. The mean area of haemorrhage and the time

to resolution was also comparable with our series,

although the mean duration of haemorrhage before

treatment was o2 weeks. Although Sacu suggested a

superior outcome at 4 months when bevacizumab

therapy was combined with an initial injection of

TPA and expansile gas, six cases in our series had

their highest ETDRS letter score at a quarterly visit after

the month 3 examination, suggesting that the

maximal benefit of ranibizumab monotherapy may often

be delayed beyond this point. Stifter et al reported

improved acuity in 48% of 21 cases and reduced acuity in

43% after 4 months of bevacizumab monotherapy.7 At 12

months, the 25% had improved and 58% had reduced

acuity. In that series, the area of haemorrhage at baseline

was also similar and in 33% of cases, the haemorrhage

was 30 days or more old. However, only 9 of the 21 cases

had sub-foveal haemorrhage at baseline, although the

paper reports no significant difference in outcome

between eyes with sub-foveal or extra-foveal

haemorrhage at baseline.

The duration of sub-foveal haemorrhage in this series

varied from 1 to 16 weeks before treatment, according to

patient history. The extent of sub-retinal haemorrhage

was also variable, ranging from 0.5 to 45 mm2. In all

cases, the haemorrhage extended under the foveal centre

and was sufficient to elevate the fovea on clinical

examination and/or block choroidal fluorescence on

fluorescein angiography. Despite this, baseline acuity

was between 19 and 73 ETDRS letters. Similar levels of

acuity have been documented in other series.3,6 It has

been suggested that both the extent and the prolonged

presence of sub-retinal blood under the fovea may have a

poor visual prognosis, possibly because of iron toxicity,

shearing forces, and blockage of oxygen distribution.11,12

Similarly, baseline acuity may influence final acuity.12

None of these features appeared to influence outcome in

this series.

After the initial, loading phase, the mean number of

injections was 1.5 to month 5 and 3.3 to month 11. All

seven patients completing the 12-month follow-up visit

had fewer injections in the second 6 months than in the

first 6 months. A single patient required no additional

injections during the maintenance phase. The visual

acuity trend during the maintenance phase reflected that

seen in other trials with an identical approach to

treatment.13

One significant complication in this series

was a vitreous haemorrhage requiring vitrectomy

in an eye with a large, predominantly haemorrhagic

lesion. After this procedure, there was further

haemorrhage into the vitreous cavity and no view

of the retina was obtained. Vitreous haemorrhage

was noted in 17% of cases in the control arm of the

Submacular Surgery Trial.2 Retinal pigment

epitheial rip and an increase in sub-macular

haemorrhage have been documented with bevacizumab

therapy.13,14 These complications, which seem to be more

common with larger lesions and with specific

characteristics, need to be considered as potential

complications of treatment.15

In this retrospective series, ranibizumab monotherapy

was an effective treatment for sub-foveal haemorrhage

secondary to CNV in ARMD. These results are

comparable with those of studies in which therapy

against vascular endothelial growth factor is combined

with surgery to displace sub-foveal haemorrhage,

suggesting that the displacement of sub-foveal

haemorrhage may not be necessary.

Table 2 Change in ETDRS letter score from baseline at each quarterly visit

3-month follow-up
(N¼ 12)

6-month follow-up
(N¼ 11)

9-month follow-up
(N¼ 10)

12-month follow-up
(N¼ 7)

15 or more letter gain 0 3 (28%) 2 (20%) 3 (43%)
1–14 letter gain 7 (58%) 4 (36%) 5 (50%) 2 (29%)
No change 1 (8%) 0 0 0
1–14 letter decrease 3 (25%) 4 (36%) 3 (30%) 1 (14%)
15 or more letter decrease 1 (8%) 0 0 1 (14%)
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Summary

What was known before

K Current evidence suggests that best outcomes are
achieved only with ranibizumab/bevacizumab therapy
and surgery to displace haemorrhage. Evidence is limited
by short follow-up.

What this study adds

K Good outcomes can be achieved with ranibizumab
monotherapy, suggesting that displacement of sub-foveal
haemorrhage may not be necessary. No difference in
outcome was seen according to duration of haemorrhage,
percentage of total lesion area covered by haemorrhage
and baseline acuity below 45 ETDRS letters. Follow-up in
this series extends to 6 months for 11 cases.
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