TREATMENT OF IDIOPATHIC
CHOROIDAL NEOVASCULAR
MEMBRANE WITH
RANIBIZUMAB - OUR
EXPERIENCE

SUMMARY

Objective: To evaluate the anatomical and functional outcome of ranibizumab
therapy in patients with idiopathic choroidal neovascularization (CNV).

File and Methodology: The group consists of 6 patients. Patients were
older 18 years but they were under 50 years of age. The monitoring period
lasted 12 months. We confirmed active idiopathic CNV in subfoveal position
with fluorescein angiography (FAg) and optical coherence tomography
(OCT). The activity of idiopathic CNV we demonstrated with leakage of dye
by FAg examination. The presence of serous retinal pigment epithelium
detachment and / or subretinal fluid and / or intraretinal edema in the
form of intraretinal cysts demonstrated activity of CNV on OCT scans.
A decrease of the visual acuity under 85 letters was observed at the ETDRS
(Early Treatment Diabetic Retinopathy Study) visual acuity chart. After
the initial administration of ranibizumab a pro re nata regimen was used.
We indicated repeated injection of ranibizumab in patients with signs
of activity of idiopathic CNV on OCT scans or by FAg. Also we indicated
repeated injection of ranibizumab in patients with new loss of visual acuity
on the ETDRS visual acuity chart connected with signs of activity of CNV on
OCT scans or by FAg.

Results: On average, we observed the gain of +11 letters on the ETDRS visual
acuity chart after 12 months of the follow-up period. On average we observed
reduction of central macular thickness -233um. At the 12th month of follow-up
we observed in all patients of our group only inactive scar without exudation.
No serous retinal pigment eithelium detachment, subretinal fluid or intraretinal
cysts were observed. Only 3 injections of ranibizumab were administered on
average to each patient during the 12 months of the follow-up period.
Conclusion: In our study, we observed the positive effect of ranibizumab on the
course of idiopathic CNV. With ranibizumab treatment we achieved regression
of CNV with resorption of macular edema in all patients of our group. With the
disappearance of the activity of idiopathic CNV ranibizumab gives real hope to
improve visual acuity.
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INTRODUCTION

Choroidal neovascularisation (CNV) is a formation of
newly-generated capillaries which grow out of the cho-
riocapillaris, penetrate through the Bruch's membrane,
grow beneath the retinal pigment epithelium and later po-
tentially into the subretinal space. In adult patients the for-
mation of CNV is primarily upon a background of wet form
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age-related macular degeneration (ARMD) and high myo-
pia. Of the rarer causes it is worth noting uveitis, central
serous choroiretinoathy (CSCR), angioid streaks, traumas,
tumours and macular dystrophy. CNV may also be indica-
ted as idiopathic in the case that its origin cannot be linked
with a manifest cause or clinically demonstrable predispo-
sing abnormality [2, 4, 10, 13]. It is stated that 17% of CNV
in patients aged younger than 50 years is idiopathic [3].
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An important role in the pathogenesis of CNV is played
by vascular endothelial growth factor (VEGF), the blocka-
de of which is the current standard of treatment. In the
Czech Republic it is possible to use two anti-VEGF prepa-
rations in order to block VEGF molecules: ranibizumab
(Lucentis; Novartis Pharma AG, Basel, Switzerland) and
aflibercept (Eylea; Bayer AG, Leverkusen, Germany). Ra-
nibizumab has demonstrated its effectiveness and safety
in clinical trials in the treatment of CNV linked with wet
form ARMD, pathological myopia and CNV occurring re-
gardless of etiology [1, 6, 11, 14, 15, 16].

In our study we evaluate the anatomical and functi-
onal result of therapy by ranibizumab in patients dia-
gnosed with idiopathic CNV.

METHOD

The cohort comprises retrospectively evaluated pati-
ents treated with ranibizumab for idiopathic CNV at the
Department of Ophthalmology of the University Hospital
and Faculty of Medicine, Palacky University in Olomouc in
the period of 2012 — 2017. The patients were aged over
18 years and younger than 50 years, with active CNV in
subfoveolar localisation demonstrated by fluorescein an-
giography (FAg) and optical coherence tomography (OCT).
Infiltration of colouring into the zone of macular edema
was considered a sign of activity of CNV on FAg examinati-
on. On OCT examination, signs of CNV activity were consi-
dered to be the presence of serous ablation of the retinal
pigment epithelium (RPE) and/or subretinal fluid and/or
intraretinal edema in the form of intraretinal cysts. On an
ETDRS (Early Treatment Diabetic Retinopathy Study) chart
a deterioration of visual acuity (VA) was observed to the
level of < 85 letters (L). CNV was not connected with ARMD
(age < 50 years) or pathological myopia (refractive error
below -6 Dpt), and no polypoid choroidal vasculopathy or
retinal angiomatous proliferation was demonstrated. Acti-
ve diabetic retinopathy was excluded in the patients, and
they did not suffer from ocular or periocular infection or
intraocular inflammation. None of the patients had pre-
viously undergone laser treatment in the macular region,
and none had undergone photodynamic therapy or pars
plana vitrectomy. The patients had a negative anamnesis
as regards CSCR, ocular trauma, ocular tumour, macular
dystrophy and angioid streaks. In the past the patients had
not received intravitreally applied anti-VEGF preparations,
corticosteroids or depot implants. They did not suffer from
a systemic inflammatory or infectious disease, other mani-
fest cause or clinically demonstrable predisposing abnor-
mality which could be linked with the occurrence of CNV.

The cohort comprised 6 patients (4 women and 2 men)
with an average age of 38 years (median 41.5, standard de-
viation 0 =8.9582), in which the youngest patients was aged
23 years upon the commencement of treatment, and the
oldest 48 years. The right eye was treated 1x, the left eye 5x.
The observation period was 12 months. We evaluated best
corrected initial VA of all the patients on an ETDRS chart,
and resulting VA after 12 months. By comparing initial and
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resulting visual acuity we evaluated improvement, stabilisa-
tion or deterioration of VA. A gain of > 5 letters on an ETDRS
chart was evaluated as an improvement of VA, a loss of > 5
letters on an ETDRS chart was evaluated as a deterioration
of VA. A change of visual acuity of +/-5 L on an ETDRS chart
was evaluated as stabilisation of VA. We evaluated anatomi-
cal changes in the macula and macular thickness upon the
commencement of therapy and after 12 months with the
aid of OCT, in which an OCT instrument Cirrus (Zeiss, Jena),
or Spectralis (Heidelberg) was used. The same OCT instru-
ment was used on each patient upon commencement of
treatment and at the end of the 12 month observation peri-
od to measure central macular thickness (CMT) and evaluate
the degree of change thereto. CMT was defined as the aver-
age retinal thickness of the circular zone with a diameter of
1 mm around the centre of the foveola. The last evaluated
parameter was the number of intravitreal injections admi-
nistered to each individual patient in the cohort during the
course of the 12 month observation period. After the initial
application of ranibizumab, a pro re nata (PRN) regimen was
applied, in which ranibizumab was reapplied upon signs of
activity of CNV on OCT/FAg or upon a decrease of VA in co-
nnection with the activity of CNV on OCT/FAg.

RESULTS

Classic CNV was diagnosed in all patients in the cohort, in
which it did not exceed the size of two surfaces of the disc
in any of the patients.

During the first 3 months of treatment, during reapplica-
tions and at the end of the 12 month observation period,
VA and CMT are expressed together with the numbers of
intravitreal applications of ranibizumab in the individual
patients in the cohort. Table 1.

Average initial VA in the patients in the cohort was 48
L of ETDRS chart (median 49 L, o = 10.0235), average re-
sulting VA in the patients in the cohort was 59 L of ETDRS
chart (median 67 L, 0 =25.8161).

After 12 months of treatment, we observed an average
gain of +11 L of ETDRS chart (median 14 L, 0 =17.9536) in
the patients in the cohort. In 4 patients in the cohort we ob-
served an improvement of VA with an average gain of +21 L
of ETDRS chart (median 18 L, 6 =9.2466), in 1 patient a stabi-
lisation of VA with a gain of +5 L of ETDRS chart and in 1 pati-
ent a deterioration of VA with a loss of -23 L of ETDRS chart.

The average initial CMT of the patients in the cohort
was 480 um (median 453.5um, ¢ =162.9945), average
resulting CMT of the patients in the cohort was 247 um
(median 237.5um, o = 40.0901). CMT improved in all the
patients. On average we observed a reduction of CMT by
-233um (median 196um, 0 =140.2379).

In the 12th month of observation, an inactive subma-
cular scar without exudation, thus without the presence
of serous ablation of the RPE, subretinal fluid or intrare-
tinal edema in the form of intraretinal cysts was detec-
ted in all of the patients on OCT.

During the course of the 12 months of treatment, each pa-
tient was applied an average of 3 injections of ranibizumab
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(median 3, o =1.1547). Only one patient in the cohort was
applied a single injection of ranibizumab at the beginning
of treatment. In one patient the treatment was commen-
ced with two injections of ranibizumab at an interval of one
month, and after 6 months one reapplication of ranibizumab
had to be repeated due to reactivation of CNV. In three pati-
ents in the cohort the treatment was commenced with three
consecutive injections at an interval of one month, and during
the course of the entire further observation period no further
reapplication was required. In one patient the treatment was
commenced by 4 consecutive applications of ranibizumab,
and one further injection of ranibizumab was applied due to
reactivation of CNV in the 6th month of observation. It is po-
ssible to notice that in all patients in the cohort, the applicati-
ons of ranibizumab were performed during the course of the
first 6 months of the observation period.

DISCUSSION

Idiopathic CNV is a disease affecting people aged youn-
ger than 50 years, and may cause a severe loss of sight.
The precise etiopathogenesis remains unclear, with specu-
lation concerning abnormalities on the level of the choroid
such as focal choroiditis, choroidal ischemia, abnormalities
of the choroidal capillaries, or impaired functional activity
of circulating haematopoietic stem cells [3, 7, 9, 12].

In a cohort of 39 idiopathic CNV, Houfa confirmed the be-
nefit of ranibizumab for the visual acuity of the treated eyes.
Upon commencement of treatment and in the 12th month
of observation, average best corrected VA was 0.67 £ 0.45 of
the logarithm of minimal angle of resolution (logMAR) and

0.16 £0.21 logMAR respectively, in which this difference
was evaluated as statistically significant (P <0.001) [7].

In the MINERVA clinical trial, evaluating the effecti-
veness and safety of ranibizumab in CNV occurring re-
gardless of etiology but not connected with wet form
ARMD and pathological myopia, a statistically significa-
ntly better effect of ranibizumab was demonstrated in
comparison with a placebo. The patients treated with ra-
nibizumab already had an average gain of +9.5 L of ETDRS
chart in the 2nd month of treatment, in comparison with
patients receiving placebo therapy, who on average lost
-0.4 L of ETDRS chart. Idiopathic CNV was one of the etio-
logical CNV groups in which the difference in the gain of
letters in the 2nd month of treatment between the group
treated with ranibizumab and a placebo was >10 L of
ETDRS chart. In the 12th month an average gain of +11 L
of ETDRS chart was recorded in the patients treated with
ranibizumab in the MINERVA trial [11].

In our small cohort also we observed a positive in-
fluence of ranibizumab on VA in the treated patients,
who after 12 months of therapy gained an average of
+11 L of ETDRS chart.

Inthe referred cohorts, a positive impact of the treatment
on CMT is also mentioned together with the positive in-
fluence of ranibizumab on VAT. Houfa demonstrated a re-
duction of macular thickness in a cohort of 39 patients with
idiopathic CNV, in which initial average macular thickness
of 354.05 + 86.52 um was reduced after 12 months of tre-
atment to the value of 219.15 + 19.11 um, and this change
was evaluated as statistically significant (P <0.001) [7]. In
the MINERVA clinical trial, patients treated with ranibizu-

Table 1. VA and CMT during the first 3 months of treatment, during reapplications and at the end of the 12 month obser-
vation period, expressed together with the numbers of intravitreal applications of ranibizumab in the individual patients in

the cohort.

Month | 1 | 2 | 3 | 4 | s | 6 | 7 | 8 9o | 10 1| 22

Patient 1 Inj

VA 49 60 62

CMT pum 515 294 289

Patient 2 Inj Inj

VA 54 57 68

CMT um 443 362 212

Patient 3 Inj Inj Inj

VA 32 17 14

CMT pum 803 521 343

Patient 4 Inj Inj Inj

VA 50 60 70

CMT pum 464 380 312

Patient 5 Inj Inj Inj

VA 39 42 44

CMT pum 276 244 202

Patient 6 Inj Inj Inj Inj
VA 63 66 74 77
CMT pm 377 310 275 265
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85
244
Inj
66 65
270 207
9
290
70
308
44
200
Inj
74 80
290 231
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mab had initial average CMT of 392.5 um (SD 145,20), whi-
le after 12 months of therapy with ranibizumab there was a
reduction of CMT on average by 102.7um [11].

In our cohort also we observed a reduction of CMT in all
patients, on average by -233 um. After 12 months, signs of
activity of CNV disappeared in all patients, with a regressi-
on of intraretinal edema, subretinal fluid and serous abla-
tion of the RPE. Nevertheless, in only 4 patients (66%) was
this anatomical success accompanied by a functional im-
provement and increase of VA. In one patient, despite the
anatomical success of treatment, VA remained unchanged
and in one patient it actually deteriorated. We see the cau-
se in a combination of atrophic and degenerative changes
of the macula as a consequence of the patient having suffe-
red a disease with fibrotic restructuring of originally active
CNV, with probable damage to the photoreceptors of the
fovea upon originally subfoveolar localisation of CNV.

Clinical trials evaluating the effectiveness and safe-
ty of ranibizumab in the treatment of CNV caused by
the wet form of ARMD state a relatively high require-
ment for reapplication in order to attain a therapeutic
effect. In the PrONTO trial, in which patients with wet
form ARMD were treated in a PRN regimen, the aver-
age number of injections of ranibizumab was 5.6 in the
first 12 months of treatment [5].

In 12 months of treating a cohort of 39 patients with

idiopathic CNV, Houfa required an average of 2.1+ 1.1 in-
jections [7] in order to attain a therapeutic effect. Chuan-
gfeng Fan applied ranibizumab to 44 patients with idi-
opathic CNV. Over the course of 12 months of treatment,
for patients in whom the period of duration of the com-
plains was shorter than 3 months he required an average
of 1.22 £ 1.01 injections, and for patients with a duration
of complaints of 3 — 6 months 2.53 + 1.76 injections [8].
In our cohort, over the course of 12 months of treatment
we applied an average of 3 injections of ranibizumab with
a very good anatomical and functional effect.

CONCLUSION

In our cohort we observed a positive influence of ra-
nibizumab on the course of idiopathic CNV. Ranibizumab
achieved a regression of CNV in all patients, with a disa-
ppearance of macular edema. With the regression of ac-
tivity of CNV, ranibizumab provides realistic hope for an
improvement of VA. Based on our experience and that
of other authors [7, 8] it appears that idiopathic CNV re-
sponds to ranibizumab better than CNV in patients with
wet form ARMD, and consequently a lower number of re-
applications of ranibizumab is required in order to attain
a therapeutic effect. However, a larger prospective study
shall be necessary in order to confirm this fact..
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