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RANIBIZUMAB FOR THE 
TREATMENT OF CHOROIDAL 
NEOVASCULARISATION DUE 
TO CAUSES OTHER THAN 
AGE-RELATED MACULAR 
DEGENERATION
SUMMARY
RANIBIZUMAB FOR THE TREATMENT OF CHOROIDAL 
NEOVASCULARIZATION DUE TO CAUSE OTHER THAN AGE 
RELATED MACULAR DEGENERATION

Purpose: To evaluate the safety and clinical efficacy of ranibizumab (Lucentis) 
in the treatment of choroidal neovascularization (CNV) caused by diseases 
other than age-related macular degeneration (AMD).

Patients: 21 patients with mean age 61 ± 17.2 years (min 16, max 85) with CNV 
due to causes other than AMD, in particular pathological myopia (n=11), angioid 
streaks (n=3), central serous chorioretinopathy (n=2), North Carolina macular 
dystrophy (n=1), dominant familial drusen (n=1) and idiopathic CNV (n=3).

Methods: The patients were treated at the Ophthalmology Department of 
the University Hospital in Hradec Kralove with three monthly initial intravitreal 
injections of ranibizumab 0.5 mg with subsequent treatment regimen pro 
re nata (PRN). The best corrected visual acuity (BCVA) was evaluated on the 
ETDRS optotypes (Early Treatment Diabetic Retinopathy Study), central retinal 
thickness (CRT) was measured by optical coherent tomography (OCT) (Zeiss, 
Cirrus). These parameters were evaluated before start of the study and then 
at 1 (BCVA only), 4, 8, and 12 months during treatment. We also evaluated the 
possible occurrence of ocular and systemic side effects.

Results: Statistically significant improvement in the mean of BCVA score of 
11.4 letters (p<0.001) at the end of the follow-up period in patients with myopic 
CNV was observed. In the subgroup of CNV patients from other causes BCVA 
improvement was 5.9 letters (p=0.043). The mean CRT at 12 months statistically 
significantly decreased by 42.2 μm (p=0.028) in patients with myopic CNV 
and by 119.4 μm (p=0.002) in patients with CNV from other causes. We have 
not detected any serious ophthalmic or systemic side effects associated with 
ranibizumab s treatment.

Conclusions: Intravitreal ranibizumab given in the PRN regimen after the initial 
three monthly doses was demonstrated efficiency and safety in the treatment 
of CNV due to cause other than AMD during the annual follow-up.
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ORIGINAL ARTICLE

INTRODUCTION

Choroidal neovascularisation (CNV) is characterised by the 
presence of pathological choroidal capillaries beneath the 
retinal pigment epithelium (RPE) or beneath the retina. The 
cause of occurrence of CNV is not known, although the role 
of angiogenic factors is demonstrated in its pathogenesis, for 
example vascular endothelial growth factor (VEGF) (3, 10, 14).

The most common cause of occurrence of CNV is age-re-
lated macular degeneration (ARMD), which, if untreated, 
leads to a significant reduction of visual acuity in patients 
aged over 55 years (5). Other causes of the occurrence of 
CNV include pathological myopia, presumed ocular histo-
plasmosis syndrome, angioid streaks, uveitis, choroidal rup-
ture or trauma, central serous chorioretinopathy and central 
dystrophy.
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Choroidal neovascularisation due to causes other than 
ARMD and pathological myopia is rare, and usually occurs in 
adults in productive age (2).

Myopia is the most common cause of deterioration of vi-
sual acuity in the general population, especially in East Asia, 
where it affects approximately 40% of adults at the age of 
over 40 years (20). Pathological myopia is the most severe 
form of myopia, and its definition encompasses a refractive 
error of minimum -6.0 dioptres or axial length of the eyeball 
of 26.5 mm and more, as well as degenerative changes of 
the sclera, choroid and retina (6, 15, 17). 

Choroidal neovascularisation upon a background of patholo-
gical myopia (myopic CNV) is one of the most severe complicati-
ons of pathological myopia in patients of productive age, with a 
prevalence of 0.04% to 0.05% within the overall population (4, 7).

In this study we shall evaluate the treatment of intravitreally 
administered ranibizumab m in a pro re nata (PRN) regime on 
patients with CNV caused by pathologies other than ARMD. 

COHORT AND METHOD

The study conducted at the Department of Ophthalmology 
at the University Hospital in Hradec Králové in the period from 
January 2016 to November 2017 included 21 patients. Table 1 
shows the basic demographic and clinical characteristics of the 
cohort. Fluorescence angiography (FA), fundus photography 
and optical coherence tomography (OCT Cirrus, Zeiss) were 
used for confirmation of the diagnosis. The patients were in-
cluded in the study if they signed a written informed consent 
form and were diagnosed with CNV due to causes other than 
ARMD. Specifically this concerned the following diagnostic 
units: angioid streaks, central serous chorioretinopathy, patho-
logical myopia (Fig. 1), North Carolina macular dystrophy, fa-
milial dominant retinal drusens and idiopathic CNV (Fig. 2). 
Patients with pathological myopia had a mean axial length of 
the eye of 29.21 mm and mean refraction was -11.67 dioptres. 
Treatment with ranibizumab was within a PRN dosing regime, 
thus after the first three monthly injections there were sub-
sequent follow-up examinations with applicable administration 
of a further injection upon persistence of signs of CNV activity 
according to OCT (intra and subretinal fluid, RPE ablation), as 
well as upon a finding of fresh macular haemorrhage. Prepara-
tion of the drug and its administration took place under aseptic 
conditions. Application of ranibizumab (0.5 mg in 0.05 ml) was 
performed under local anaesthesia with the aid of a 30-gauge 
needle transsclerally 3.5 to 4.0 mm from the limbus.

We evaluated the incidence of ocular and systemic adverse 
effects, the percentage of patients who gained 15 and more 
letters of best corrected visual acuity (BCVA) in ETDRS opto-
types, and also the development of central retinal thickness 
(CRT) according to OCT. The examinations were conducted 
at an interval of 1 (BCVA only), 4, 8 and 12 months from the 
commencement of treatment.

Statistical analysis
The statistical analysis was conducted with the aid of the 

software IBM SPSS Statistics 23. Quantitative data is expre-
ssed by the mean and scope. The values of BCVA and CRT 

were analysed by a Kolmogorov-Smirnov normality test. 
Changes of BCVA and CRT were evaluated with the aid of a 
Friedman test. Statistical significance was defined as p<0.05.

RESULTS

The most common cause of CNV in our study was pathological 
myopia, which was diagnosed in approximately one half of the 
treated patients (table 2). In the entire group the average num-
ber of injections applied to one patient was 4.8 ± 2.1 (range 3-10) 
according to the therapeutic protocol of PRN. The average num-
ber of applied injections for patients with pathological myopia 
was 4.1 (range 3-7 injections), for patients with central serous 
chorioretinopathy 8.0 (range 7-9 injections), in patients with an-
gioid streaks 6.0 (range 4-7 injections), and in patients with idi-
opathic CNV 8.0 (range 3-10 injections). The patient with North 
Carolina macular dystrophy and the patient familial dominant 
retinal drusens were treated with three injections.

Change of BCVA
In the full group of 21 patients, 5 patients (23.8%) gained 15 

letters or more of BCVA after the first injection of ranibizumab 
in comparison with the baseline values, and after 12 months 6 
patients (28.6%) gained 15 or more letters (Graph 1).

In the subgroup of patients with myopic CNV we recorded 
a statistically significant improvement of BCVA by 14.2 letters 
of ETDRS optotypes (p<0.001) immediately after the 1st in-
jection of ranibizumab, in the subgroup of patients with CNV 
due to other causes the improvement by 5 letters was also 
statistically significant (p=0.003). In the period of 1 month 
to 8 months from the commencement of treatment we de-
termined a slight statistically insignificant decrease of BCVA 
in the case of myopic CNV by 2.4 letters of ETDRS optotypes 
(p=0.167) and in the case of CNV due to other causes by 0.6 
letters (p=0.402). In the observation period of 8-12 months 
from the commencement of treatment we documented a 
further insignificant decrease of BCVA by 0.7 letters of ETDRS 
optotypes (p=0.353) in patients with myopic CNV and a signi-
ficant improvement of BCVA by 1.5 letters (p=0.045) in pati-
ents with CNV due to other causes (Graph 1). 

After one year of observation we determined an impro-
vement of visual acuity in comparison with the values befo-
re treatment in all eyes except two. In one patient with idi-
opathic CNV a decrease of BCVA by 1 row of ETDRS optotypes 
was determined, even despite the application of three initial 
injections of ranibizumab. In the second patient with CNV 
on a background of retinal angioid streaks 7 injections were 
applied, but despite this treatment BCVA deteriorated by 7 
letters of ETDRS optotypes. With regard to irreversible fibrous 
changes in the macula in these patients, the treatment was 
terminated. After one year of treatment in 4 patients (36.4%) 
there remained signs of activity of CNV, and as a result tre-
atment with ranibizumab was continued for these patients. 
The other patients remain under our observation.

Anatomical results
A significant improvement of CRT was recorded in all 

patients immediately following the first 3 injections of ra-
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nibizumab, with an average statistically significant reducti-
on of CRT by 59.9 µm from the baseline values (p<0.001) 
in the group of patients with myopic CNV, and by 59.9 µm 
(p<0.001) in the group of CNV due to other causes. 

From the 4th to the 8th month of observation there was a 
statistically insignificant increase of CNV by 17.3 µm (p=0.19) 
in the patients with myopic CNV and a further reduction of 
CRT by 5.5 µm in the group with CNV due to other causes 
(p=0.41).

In the observation period of 8-12 months from the 
commencement of treatment we documented a further sta-
tistically insignificant increase of CRT by 0.4 µm (p=0.56) in 

Table 1. Initial demographic and clinical characteristics
Demographic data of patients All

(n=21)
Myopic CNV
(n=11)

Other than myopic 
CNV (n=10)

Sex, women, n (%) 12 (57,1 %) 7 (63,3 %) 5 (50,0 %)

Mean age (years) ± SD (range min-max) 61 ± 17,2 (16–85) 68 ± 13,2 (39–85) 53 ± 17,5 (16–80)

Mean visual acuity, number of letters of ETDRS optotypes ± SD 52,9 ± 11,3 50,2 ± 11,5 55,9 ± 10,3

Mean central retinal thickness, µm ± SD 386,3 ± 86,7 373,5 ± 54,9 400,5 ± 110

n = number of eyes; CNV = choroidal neovascularisation; ETDRS = Early Treatment Diabetic Retinopathy Study; SD = standard 
deviation

Fig. 1. Choroidal neovascularisation in a patient with pathological myopia
A. Photograph of fundus before commencement of treatment with ranibizumab. Lesion on neovascular membrane, in nasal 
part subretinal haemorrhage
B-C. HD-OCT before treatment. Hyperreflective tissue, through-growing retinal pigment epithelium. Edema of neuroretina 
with central retinal thickness of 675 µm
D-E. HD-OCT after treatment. Reduction of edema, indication of foveolar depression
F. Photograph of fundus after treatment. Lesion bordered, haemorrhages absent

the patients with myopic CNV and by 7.4 µm (p=0.231) in 
the patients with CNV due to other causes (Graph 2).

Safety of treatment
No serious complications such as endophthalmitis, reti-

nal crack or detachment, vitreous haemorrhage, glaucoma, 
active uveitis or systemic adverse effects were observed. In 
one patient temporary intraocular hypertension was recor-
ded after the application of ranibizumab, which responded 
well to local hypotensive therapy with Cosopt gtt. The most 
frequent ocular adverse effect during the one year of tre-
atment was 3 cases of subconjunctival haemorrhage. 
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DISCUSSION

The benefit of treatment with VEGF blockers for pati-
ents with CNV with a cause other than ARMD has been 
demonstrated in a range of clinical trials. The RADIANCE 
study, which was the first in the world to evaluate the 
effectiveness of treatment with ranibizumab in the case 
of myopic CNV in 116 eyes in a PRN regime, demonstra-

Fig. 2. Idiopathic choroidal neovascularisation 
A. Photograph of fundus before commencement of treatment with ranibizumab. Lesion on neovascular membrane, subretinal 
haemorrhages around lesion
B. HD-OCT before treatment. Ablation and edema of neuroretina, elevation of retinal pigment epithelium.
C-D. FAG finding at first visit. Progressively grading hyperfluorescence of neovascular membrane, blockade of fluorescence 
due to subretinal haemorrhage 
E. HD-OCT after treatment. Reduction of edema of neuroretina and retinal pigment epithelium
F. Photograph of fundus after treatment. Bordered lesion with pigment

Table 2. Etiology of choroidal neovascularisation and number of injections of ranibizumab

Causes of occurrence of CNV n (%) Number of injections, average (range min-max)

Pathological myopia 11 (52,4 %) 4 (3–7)

Angioid streaks 3 (14,3 %) 6 (4–7)

Central serous chorioretinopathy 2 (9,5 %) 8 (7–9)

Idiopathic 3 (14,2 %) 8 (3-10)

North Carolina macular dystrophy 1 (4,8 %) 3

Familial dominant retinal drusens 1 (4,8 %) 3

n = number of eyes; CNV = choroidal neovascularisation

ted a significant improvement of BCVA by 14.4 letters of 
ETDRS optotypes at the end of one year observation, with 
an average number of 3.5 injections of ranibizumab (19). 
In our study we recorded a gain of 11.4 letters 12 months 
after the commencement of treatment with an average 
number of 4.1 injections during the course of one year of 
treatment in the subgroup of myopic CNV. We attribute 
the smaller gain to the small number of patients in our 
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cohort, as well as to the worse baseline values of BCVA 
(50.2 letters of ETDRS optotypes as against 55.8 letters 
in the RADIANCE study). The average reduction of CRT in 
the RADIANCE study at the end of one year of observation 
was -71.3 µm against a baseline value of 373.1 µm. In our 
cohort we recorded an improvement of CRT by 42.2 µm 
from an original value of 373.5 µm, which we consider 
comparable.

The MINERVA study evaluated the effectiveness of 
treatment by ranibizumab in 119 patients with CNV due 
to causes other than ARMD and in pathological myopia 
within a PRN regime of treatment (13). The results of the 
evaluation of BCVA show that during the course of one 

Graph 1. Change of best corrected visual acuity during the course of one-year 
observation in the subgroup of myopic choroidal neovascularisation and choroidal 
neovascularisation due to other causes in the observed cohort

Graph 2. Change of central retinal thickness during the course of one-year ob-
servation in the subgroup of myopic choroidal neovascularisation and choroidal 
neovascularisation due to other causes in the observed cohort

year of observation there was an improvement by 9.5 
letters of ETDRS optotypes upon an average number of 
5.8 injections of ranibizumab (baseline values of BCVA 
were 62.4 letters). In our cohort we demonstrated an im-
provement by 5.9 as against the baseline value of BCVA 
of 55.9 letters in the subgroup of patients with CNV due 
to causes other than ARMD and pathological myopia. The 
average number of injections of ranibizumab over the 
course of one year in this subgroup of patients was 5.6. 
We attribute the smaller gain of BCVA in our cohort to the 
small number of patients and also to the worse baseline 
values of BCVA in comparison with the MINERVA study. 
The average reduction of CRT in the MINERVA study at the 
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end of one year of observation was -77.0 µm as against 
the baseline value of 392.5 µm. In our cohort we recorded 
a reduction of CRT by 119.4 µm from an original 400.5 
µm, which we consider comparable.

Troutbeck et al. observed a cohort of 41 patients with 
secondary CNV over the course of one year, including 15 
patients with myopia, 7 with multifocal choroiditis and 
8 patients with idiopathic CNV, and demonstrated the 
effectiveness of treatment with ranibizumab (19). The 
average improvement of BCVA during the course of ob-
servation was by 10 letters of ETDRS optotypes within the 
subgroup of myopic CNV (average 3.5 injections per year) 
and by 12 letters in the subgroup of CNV due to other 
causes (average 5.6 injections per year). The reduction of 
CRT was on average by 76 µm from a baseline value of 
334 µm in the case of myopic CNV and by 132 µm from 
baseline 405 µm in the group of patients with CNV due to 
other causes. Our results are comparable with the study 
by Troutbeck et al. A similar proportional division of pa-
tients in both groups of our study (myopic CNV and CNV 
due to other causes) demonstrated a clinically significant 
improvement of BCVA, in which none of the patients re-
corded a clinically significant decrease of BCVA (here defi-
ned as a deterioration by 15 letters) during the course of 
one year of observation.

Chrapek et al. evaluated the effectiveness of treatment 
by ranibizumab over the course of one year in 6 patients 
with idiopathic CNV (9). The average improvement of 
BCVA over the course of the observation was by 11 letters 
of ETDRS optotypes, the reduction of CRT was on average 
by 233 µm from a baseline value of 480 µm (average 3.0 
injections per year). We explain the smaller gain of BCVA 
and reduction of CRT in our group of patients with CNV 
due to other causes by the fact that we observed a he-
terogeneous population of patients, in whom idiopathic 
CNV was recorded in only 3 patients (14.2%).

An increase of BCVA by 15 or more letters of ETDRS 
optotypes was attained by 28.6% of eyes in our cohort 
after one year of observation. These results are slightly 
worse in comparison with the study by Carneiro et al., 
who state that in cases of CNV in connection with angioid 
streaks, inflammatory chorioretinal pathologies, central 
serous chorioretinopathy and idiopathic CNV there was 
an improvement of visual functions by 15 or more letters 
of ETDRS optotypes in 43% of eyes after one year of tre-
atment (1). We attribute the smaller gain of BCVA to the 
smaller number of patients in our cohort (11 as against 
21 in the study by Carneiro et al.), as well as the worse 
baseline values of BCVA (50.2 letters of ETDRS optotypes 
as against 54.5 letters in the cohort of Carneiro et al.).

During the course of our observation, differences in 
changes of BCVA and CRT were perceptible during the 
course of treatment in the groups of patients with myo-
pic CNV and CNV due to other causes, which can be 
attributed to cases in which a patient responded rapidly 
to the treatment. For example, a patient with familial 
dominant retinal drusens gained 22 letters of ETDRS 
optotypes after the first injection of ranibizumab, and 

this increase was subsequently stable throughout the 
entire observation period. In one of three patients with 
idiopathic CNV there was a reduction of CRT by 351 µm 
after the initial three saturating doses of ranibizumab, in 
which the improvement remained stable throughout the 
entire observation.

The variability of the individual reactions to ranibizumab 
in this study is not surprising, with regard to the fact that 
this concerns a heterogeneous population of patients with 
various causes of the occurrence of CNV.

It is noteworthy that patients with myopic CNV received 
26.8% fewer injections (on average 4.1) than patients in 
the group of CNV due to other causes (on average 5.6) du-
ring the course of the 12 month period. Our results in this 
respect are nevertheless in accordance with the results of 
other studies (11, 12, 13, 16, 18, 19). We can explain this 
by the fact that myopic CNV has a predominantly classic 
composition (type 2 CNV), unlike CNV on a background 
of ARMD and CNV due to other causes, which responds 
more quickly to treatment by VEGF inhibitors (21).

In our study we demonstrated that the application of ra-
nibizumab is a safe method of treatment for patients with 
myopic CNV and CNV due to other causes. The SUSTAIN 
study evaluated the safety profile of intravitreally admini-
stered ranibizumab within a PRN regime in patients with 
CNV, with the following conclusion – in 18.5% of patients 
there was a deterioration of BCVA, in 7.2% of patients an 
enlargement of the surface of intra/subretinal haemorr-
hage was documented, in 7.0% a temporary increase of 
intraocular pressure in the studied eye was recorded, and 
5.5% of patients had subconjunctival suffusion following 
injection (8). None of the patients in our cohort recorded 
a development of sight threatening complications in co-
nnection with treatment by ranibizumab during the ob-
servation period. In two patients (9.5%) we recorded a 
deterioration of BCVA on the basis of irreversible fibrous 
changes in the macula, in three patients (14.3%) there 
was a progression of subconjunctival suffusion and one 
patient (4.8%) recorded a temporary increase of intrao-
cular pressure, which we successfully cured by local ad-
ministration of Cosopt gtt. The safety profile of treatment 
with ranibizumab in our cohort is comparable with the 
SUSTAIN study.

The limitations of this study include the relatively small co-
hort of patients, as well as the lack of a control group.

CONCLUSION

In conclusion it is possible to state that to date tre-
atment of CNV occurring as a consequence of causes 
other than ARMD has been very limited. The clinical be-
nefit of ranibizumab demonstrated in large clinical trials 
on patients with CNV on a background of ARMD has enab-
led its use also in the case of CNV due to other causes. Al-
though this concerns a small group of patients, the results 
of our study demonstrate that intravitreal treatment with 
ranibizumab for patients with CNV due to causes other 
than ARMD is effective and saf 
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