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Intravitreal bevacizumab for choroidal
neovascularisation in serpiginous choroiditis
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ABSTRACT

Purpose To assess the effects of intravitreal
bevacizumab (IVB) in the treatment of choroidal
neovascularisation (CNV) secondary to serpiginous
choroiditis (SC).

Design Non-randomised, interventional case series.
Participants Seven patients (seven eyes) affected by
juxtafoveal CNV (six eyes) and subfoveal CNV (one eye)
associated with SC were recruited.

Methods Each patient underwent an ophthalmological
examination, including measurement of best-corrected
visual acuity (BCVA), fluorescein angiography (FA) and
optical coherence tomography (OCT). After a first IVB
injection (1.25 mg), patients were evaluated monthly
over a 12-month follow-up. Further re-treatments were
performed on the basis of detection of any type of fluid
on OCT and/or presence of leakage on FA. The primary
outcome considered was the median change in BCVA, as
well as the proportion of eyes gaining at least 5 and 10
Early Treatment Diabetic Retinopathy Study (ETDRS)
letters at the end of the 12-month follow-up. Secondary
outcomes included median changes in central macular
thickness (CMT) and number of injections over the
planned follow-up.

Results Median BCVA changed from 0.3 to 0.4
LogMAR. A functional improvement of at least 5 and 10
ETDRS letters was obtained in two eyes (28%) and one
eye (14%), respectively, at the 12-month examination.
Four eyes (57%) had stable BCVA, whereas one eye
(14%) experienced a two-line decrease. Median CMT at
baseline was 261 pm, decreasing to 196 pm at the
12-month examination. The median number of IVB
injections was 1 in 12 months.

Conclusions VB can achieve anatomical stabilisation
of CNV secondary to SC, avoiding a decline in visual
acuity, in almost 90% of cases over a 12-month follow-

up.

INTRODUCTION
Serpiginous choroiditis (SC) is a rare, usually bilat-
eral, progressive, recurrent, inflammatory disorder,
primarily affecting the inner choroid, choriocapil-
laris and retinal pigment epithelium.'™

SC is most frequently characterised by peripapil-
lary involvement, with centrifugal progression in a
geographic pattern. Even though SC is idiopathic in
most cases and is not associated with other condi-
tions, several authors have highlighted the relation-
ship between SC and infectious disorders,
especially tuberculosis.®™

Visual acuity impairment may be related to the
progressive foveal extension of the serpiginous
lesion, the development of pigment epithelial
hyperplasia or fibrosis, and the occurrence of

choroidal neovascularisation (CNV).'° In particu-
lar, CNV can occur in as many as 25% of cases,
leading to severe visual deterioration.'®'* Many
treatment options have been proposed for
SC-related CNV, including laser photocoagulation,
photodynamic therapy and surgical excision, with
patchy results.'®'> Recently, a few cases have been
treated with antivascular endothelial growth factor
(VEGF) drugs, with promising outcomes.'31%

The present study examines the 12-month
outcome of CNV secondary to SC treated with
intravitreal bevacizumab (IVB).

METHODS

The study was designed as a prospective, interven-
tional case series, with a planned follow-up of
12 months. All the consecutive patients referred to
our centres for the diagnosis and management of
CNV secondary to SC were prospectively enrolled
in the study. The research was approved by the
institutional review boards and adhered to the
tenets of the Declaration of Helsinki. Each patient
was carefully informed about the purpose of the
research, providing signed consent to all
procedures.

Inclusion criteria were diagnosis of SC, evidence
of CNV and best-corrected visual acuity (BCVA) of
at least 20/320. Exclusion criteria were features and
conditions other than SC, any other ocular disease
that could compromise vision in the study eye,
pregnancy, uncontrolled systemic hypertension, and
peripheral vascular disease and history of thrombo-
embolism or stroke.

Each patient underwent a systemic work-up and
an ophthalmological examination, including meas-
urement of BCVA using Early Treatment Diabetic
Retinopathy Study (ETDRS) charts, slit-lamp bio-
microscopy, fluorescein angiography (FA) and
optical coherence tomography (OCT).

After an initial IVB injection (1.25 mg), all
patients were re-evaluated every month over a
12-month follow-up. The patients were examined
on a monthly basis, including BCVA measurement
and OCT, whereas FA was performed every
3 months, or more frequently, at the ophthalmolo-
gist’s discretion. Further re-treatments were per-
formed on the basis of the detection of any type of
fluid on OCT and/or presence of leakage on FA.

The primary outcome measure was the median
change in BCVA and also the proportion of eyes
gaining at least 5 and 10 letters (1 and 2 ETDRS
lines) at the end of the 12-month follow-up.

Secondary outcomes included the changes in
central macular thickness (CMT) and number of
injections over the planned follow-up.
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Figure 1

Fluorescein angiography at baseline showing a juxtafoveal choroidal neovascularisation (CNV) associated with late staining of the margin

of the macular lesion indicating the activity of the inflammatory process (left side). At 3 months after a single intravitreal bevacizumab injection, the
stabilisation of the juxtafoveal CNV is associated with an inactive chorioretinal scar that, however, showed a greater spreading in comparison to the

baseline (right side).

RESULTS

Overall, seven patients (seven eyes) referred for severe visual
acuity deterioration due to CNV occurrence in SC and fulfilling
the inclusion and exclusion criteria were recruited for the study.
The patients had a median age of 46 (mean 46.2%+10.5 years),
with six females and one male.

All the patients were initially diagnosed with SC and treated
in other centres. In detail, two patients underwent previous
treatment with triple therapy (prednisone (1 mg/kg/day), cyclo-
sporin (5 mg/kg/day, initially) and azathioprine (1.5 mg/kg/day)),
while five patients received alkylating agents: chlorambucil (with
an initial dose of 2 mg/day) and cyclophosphamide (2 mg/kg/
day). Laboratory tests for tuberculosis, syphilis, toxoplasmosis
and herpetic infections were performed in all cases, with nega-
tive results. In particular, QuantiFERON testing and chest
X-rays were negative in all cases.

At Dbaseline none of the patients was receiving therapy
because SC was judged to be quiescent.

Clinical examination revealed active SC in one case (figure 1).
CNV was classic-type in all cases, located juxtafoveally in six
eyes and subfoveally in one eye (table 1).

Oral cyclophosphamide therapy (150 mg/day) was initiated in
the single case showing reactivation of the disease.

Mean BCVA was 0.5+0.34 LogMAR (approximately corre-
sponding to 20/63 Snellen equivalent) (median 0.3 LogMAR,
approximately corresponding to 20/40 Snellen equivalent) at
baseline and 0.48+0.38 LogMAR (approximately correspond-
ing to 20/50 Snellen equivalent) (median 0.4, approximately
corresponding to 20/50 Snellen equivalent) at the end of the
follow-up. A functional improvement of at least 5§ and 10

ETDRS letters was obtained in two eyes (28%) and one eye
(14%0), respectively, at the 12-month examination. Four eyes
(579%) had stable BCVA, whereas one eye (14%) experienced a
two-line decrease.

Mean CMT was 254+22 pm at baseline (median CMT
261 pm), decreasing to 196=5 pm (median 196 um) at the
12-month examination (p<0.001). Mean maximum macular
thickness was 268+23 um (median 269) at baseline and 205
+6 pm (median 207) at the end of the follow-up (p<0.001).

No fluorescein leakage and no haemorrhages were detectable
at the end of the follow-up. In addition, no patient initially pre-
senting juxtafoveal CNV displayed subfoveal involvement over
the follow-up and at the final visit. The mean number of IVB
injections was 1.5+1.51 (median 1; range 1-5) at the end of
12 months. No systemic or ocular side effects were registered
over the follow-up.

DISCUSSION
SC is a progressive disease in which multiple recurrences lead to
a severe loss of visual acuity, especially when the fovea is
involved."™ '° More specifically, the functional deterioration
can be caused by the inflammatory lesion extending to the fovea
or by the development of chorioretinal atrophy, fibrous metapla-
sia and CNV'® CNV has been reported in up to 25% of cases,
appearing in different locations.'™ '°

The pathogenesis of CNV associated with SC is complex,
probably resulting from the combined effects of many factors.
Chronic inflammation almost certainly plays a crucial role
through the activation of macrophages and other inflammatory
cells, which produce molecules causing the degradation of

Table 1 Clinical data of patients with CNV associated with serpiginous choroiditis

Case Age CNV Location Initial BCVA Final BCVA Initial CMT Final CMT Initial MMT Final MMT # injections
1 40 Juxtafoveal 0.4 0.4 261 205 287 216 5

2 41 Subfoveal 1 1 269 200 269 200 1

3 35 Juxtafoveal 1 1 287 199 299 211 1

4 67 Juxtafoveal 0.2 0 241 196 254 207 1

5 48 Juxtafoveal 0.3 0.2 220 195 230 207 1

6 46 Juxtafoveal 0.3 0.3 240 188 255 201 1

7 46 Juxtafoveal 0.3 0.5 266 190 285 198 1

BCVA, best-corrected visual acuity (expressed as LogMAR); CMT, central macular thickness; CNV, choroidal neovascularisation; MMT, maximum macular thickness.
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Bruch’s membrane. The cytokines released by these inflamma-
tory cells may also promote the growth of CNV through the
degenerated Bruch’s membrane into the subretinal pigment epi-
thelium space.”®™° Indeed, VEGF overexpression has been
demonstrated in samples of active CNV secondary to inflamma-
tory chorioretinal disorders.”® 2°

The recent introduction of anti-VEGF molecules in the man-
agement of CNV has been extended to inflammatory CNVs,
with several studies reporting positive results for both subfoveal
and juxtafoveal CNV!3-18 27730

In order to try to assess the effects of IVB for CNV associated
with SC, we designed a pilot study with a 12-month follow-up.
The results achieved are interesting from several points of view.

First of all, even though IVB ensured anatomical stabilisation
of the CNV, as demonstrated by both a reduction in CMT and
the cessation of fluorescein leakage, BCVA did not show signifi-
cant benefits, with almost 60% of eyes displaying no change.
Thus, although IVB can be useful in halting the CNV growth
and exudation, this approach does not guarantee any significant
functional improvement. Positive outcomes in the treatment of
CNVs related to inflammatory conditions, even including SC,
have also been achieved by means of systemic anti-inflammatory
and immunosuppressive therapy.® 2* 3173% Systemic treatment
can lead to the progressive stabilisation of the CNV, toning
down the chronic inflammatory drive. Nevertheless, bearing in
mind the potential side effects related to the systemic therapy, a
treatment based solely on an anti-VEGF approach has its attrac-
tions in the management of SC-related CNVs. All patients in
our case series had previously undergone systemic therapy,
achieving SC quiescence. However, at the baseline examination,
only one case showed active SC and was treated with cyclophos-
phamide, whereas the remaining patients, who did not reveal
any signs of inflammation, received merely the anti-VEGF injec-
tion. It is theoretically possible that a combined therapy of sys-
temic anti-inflammatory or immunosuppressive drugs with
anti-VEGF could lead to a better visual outcome, merging the
effect on the underlying inflammatory disease with the direct
action on the CNV,

It is noteworthy that the number of IVB injections required to
achieve the stabilisation of the CNV was remarkably low. This
response seems to be a characteristic of inflammatory CNVs and
may be ascribable to a number of factors, such as the classic-type
nature of the condition and the smaller size of the CNV, together
with the younger age of the patients involved.!3~18 2730

Our study has many obvious limitations, the most prominent
being the small number of patients and the absence of a control
group. Nevertheless, SC is an infrequent disease and the detec-
tion of a CNV is even rarer. It is therefore unlikely that a rando-
mised clinical trial with sufficient statistical power could ever be
designed in the near future.

In essence, this prospective case series shows that IVB can
result in anatomical stabilisation of CNV secondary to SC but is
unable to contribute to an improvement in visual acuity.
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