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ABSTRACT.

Purpose: To evaluate the efficacy of corticosteroid-sparing immunomodulatory

therapy (IMT) in patients with recurrent and/or sight-threatening central

multifocal choroiditis (MFC).

Methods: This was a retrospective cohort study in a tertiary uveitis centre

including all patients with MFC who have been treated with IMT for at least

12 months. Clinical data and imaging results were collected regarding the period

prior to the start of IMT and at 3, 6, 12 and – where available – 24 months after

the start of IMT. Main outcome measure was the number of annual recurrences

of choroiditis with or without active choroidal neovascularization before and

after the start of IMT. Secondary outcomes were the percentage of patients with

(steroid-free) remission and the median time between the start of IMT and

(steroid-free) remission.

Results: Thirty-two patients (39 eyes) were included. At the start of IMT, none

of the patients were in (steroid-free) remission. At 24 months, the probability of

achieving remission and steroid-free remission was 88,5% and 50%, respec-

tively. The median time to achieve remission and steroid-free remission was 21

and 83 weeks, respectively. In 17 patients (20 eyes) with available clinical data

and imaging results for ≥ 12 months prior to the start of IMT, the mean number

of recurrences/year decreased significantly from 1.40 � 0.81 at baseline to

0.49 � 0.47 (p = 0.001) after the start of IMT.

Conclusions: Preventive therapy with IMT should be considered in patients with

recurrent and/or sight-threatening MFC to decrease the number of recurrences/

year and to increase the prospects of achieving either remission or steroid-free

remission.
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Introduction

Central multifocal choroiditis (MFC) is
a rare form of noninfectious posterior
uveitis most commonly seen in the
second to fourth decade of life in
Caucasian women with myopia.
(Ahnood et al. 2017) Several subtypes
of MFC have been described based on
the phenotypic presentation, including
punctate inner choroidopathy (PIC)
and multifocal choroiditis without
panuveitis, though they are considered
to be slightly different clinical presen-
tations of the same disease entity. The
aetiology of these subtypes remains
unclear, and no association with a
systemic disease has been identified.
(Ahnood et al. 2017) Symptoms of
MFC can include metamorphopsia,
floaters, decreased vision and scotoma.
(Tavallali & Yannuzzi 2016) Moreover,
patients typically develop numerous
central choroidal spots that usually
form atrophic scars, without signs of
ocular inflammation. A common com-
plication is the development of chor-
oidal neovascularization (CNV) in – or
adjacent to – one or more of these
choroidal spots. (Kedhar et al. 2007;
Baxter et al. 2013; Leung et al. 2014;
Fung et al 2014) Fluorescein angiogra-
phy (FA), indocyanine green angiogra-
phy (ICG), optical coherence
tomography (OCT) and optical coher-
ence tomography angiography
(OCTA) can be used in order to
diagnose and monitor the disease (Fig-
ure 1). (Ahnood et al. 2017) The cur-
rent treatment for MFC consists of
systemic corticosteroids in the early
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stage of the disease in order to control
the inflammatory component; in the
case of active CNV, this treatment can
be combined with intravitreal injec-
tions of anti-vascular endothelial
growth factor (anti-VEGF). (Barth
et al., 2008; Parodi et al. 2013; Niederer
et al. 2018; Chen et al. 2019) Corticos-
teroid-sparing immunomodulatory
therapy (IMT) is widely used for treat-
ing noninfectious uveitis to achieve
disease control and minimize corticos-
teroid-related side-effects. (Jabs et al.
2000; Galor et al. 2008; Niederer et al.
2018; Dick et al. 2018; Jabs 2018)
Recently, the inflammatory component
was proposed to trigger the onset and
growth of CNV in MFC, suggesting
that IMT such as methotrexate and
mycophenolate mofetil may be used as
a preventive treatment for MFC.
(Ahnood et al. 2017) To date, however,
the potential value of using IMT in
central MFC has been investigated in
retrospective case studies involving
only small cohort sizes. (Turkcuoglu
et al. 2011; Goldberg et al. 2014)
Therefore, the aim of this study was

to retrospectively evaluate the effect of
IMT in a relatively large group of
patients with central MFC.

Patients and Methods

This study was performed in accor-
dance with the tenets of the Declara-
tion of Helsinki regarding research
involving human subjects and
approved by the University Medical
Center Utrecht institutional review
board.

Study population

This retrospective cohort study was
performed at the University Medical
Center (UMC) Utrecht in Utrecht, the
Netherlands. We included patients pre-
senting with idiopathic central
choroiditis who were treated for at
least 12 months with IMT. Central
multifocal choroiditis was diagnosed
in case of the presence of idiopathic
punctate choroidal or chorioretinal
spots or punched-out lesions within
the temporal vascular arcades without

signs of intraocular inflammation. In
addition, patients who were treated
consecutively with more than one
immunosuppressive drug were included
only if at least one agent was admin-
istered for at least three consecutive
months. We excluded patients who
were diagnosed with an infectious
cause of uveitis (f.e. toxoplasmosis),
birdshot chorioretinopathy, or had
suspected systemic and/or ocular sar-
coidosis; patients with anterior uveitis
(based on the SUN criteria with a
score > 0) (Jabs et al. 2005), ≥1 + vit-
reous cells (based on the National
Health Institute grading system for
vitreous cells) (Nussenblatt et al.
1985), retinal vasculitis, and/or papilli-
tis; and eyes with a best-corrected
visual acuity (BCVA) (LogMAR) of
20/1200 (1.79) or worse. Secondly, we
excluded patients who were treated
with IMT for less than 12 months.

Data collection

Clinical data and imaging results were
collected regarding the period from
1988 through 20 July 2018. Imaging
modalities included FA-ICGA and SD-
OCT (Spectralis HRA + OCT; Heidel-
berg Engineering, Heidelberg, Ger-
many). Data were collected for the
period prior to the start with IMT and
at 3, 6, 12 and – where available –
24 months of follow-up after the start
of IMT. Data regarding the patient’s
ophthalmic history prior to presenta-
tion at the UMC Utrecht were
reviewed in selected cases in which
recurrences were documented and all
relevant imaging results were available.
If this data were incomplete or incon-
clusive, this time period was not
included in this study. In cases involv-
ing more than one immunosuppressive
agent, all agents were included in the
analysis. When a biological agent was
added to the treatment regime, only the
data regarding the period without
treatment with the biological agent
were used.

Outcome measures

Patients who were treated with IMT
and ≤ 10 mg prednisolone and devel-
oped no new choroidal lesions, no
growth of existing lesions, no new
CNV site, or reactivation of an existing
CNV site based on FA-ICG or SD-
OCT imaging for at least 3 months

(A) (B)

(C) (D)

Fig. 1. Central multifocal choroiditis in the left eye. (A) Colour fundus photograph taken during

an active stage of the disease, showing multiple spots in the posterior pole (arrowheads) and a

hyperpigmented spot in the centre (arrow). (B) Fluorescein angiography image at 4 min during an

active stage of the disease, showing leakage of multiple active CNV sites. (C) Indocyanine green

angiography (ICGA) image at 31 min during an active stage of the disease, showing a hypodense

area with vague boundaries corresponding with choroidal inflammation. (D) ICGA image at

31 min during an inactive stage of the disease, showing a reduction in the hypodense area with

sharp boundaries.
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were defined as being in remission.
Steroid-free remission was defined as
remission without treatment with ster-
oids for at least 3 months. A recurrence
of choroiditis was defined as the pres-
ence of new choroidal lesions or the
growth of any existing choroidal
lesions visible on OCT or FA-ICG
after previous by imaging confirmed
remission. A recurrence of CNV was
defined as follows: (1a) dye leakage
from an existing subretinal neovascular
lesion visible on FA-ICG; or (1b)
subretinal and/or intraretinal fluid vis-
ible on OCT; or (1c) evidence of a
growing subretinal neovascular com-
plex on OCT; and 2) CNV that had
been documented previously as inactive
based on imaging. Intraretinal fluid in
the context of atrophic cysts due to
scarring was left out of account.

The primary outcome was the dif-
ference between the number of recur-
rences/year measured before the start
of IMT and the number of recurrences/
year measured after the start of IMT.
The number of recurrences was further
classified as whether or not an active
site of CNV was present. Because no
statistical correction could be per-
formed in patients with bilateral dis-
ease, the analysis was repeated by
analysing only the first affected eye in
the patients with bilateral disease. In
addition, the following secondary out-
comes were recorded: BCVA; the per-
centage of patients who achieved
remission and the median time to
achieve remission; the percentage of
patients who achieved steroid-free
remission and the median time to
achieve steroid-free remission; the
number of anti-VEGF injections/year
before and after the start of IMT; the
number of patients with treatment
escalation to a combination of IMT
and biologicals within 12 months of
follow-up; the percentage of patients
who received high-dose IMT at
24 months of follow-up; the percentage
of patients who were treated with two
immunomodulatory agents at
24 months of follow-up; and the per-
centage of patients who switched their
type of immunomodulatory agent dur-
ing follow-up. BCVA was converted to
LogMAR (logarithm of the minimum
angle of resolution) values for analysis,
and is presented as both Snellen and
LogMAR values.

The IMT was prescribed at standard
doses (methotrexate: 15–20 mg/week,

mycophenolate mofetil: 2000 mg/day,
mycophenolate sodium: 1440 mg/day
and azathioprine: 1–3 mg/kg/day). A
trough serum level of ≥ 0.10 mg/L was
used for cyclosporine treatment. High-
dose IMT was defined as follows:
methotrexate > 20 mg/week, mycophe-
nolate mofetil > 2000 mg/day,
mycophenolate sodium > 1440 mg/day
and azathioprine > 3 mg/kg/day.

Statistical analysis

All statistical analyses were performed
using SPSS for Windows version 25.0
(IBM Corp., Armonk, NY, USA). The
number of recurrences/year before and
after the start of IMT was calculated
by dividing the total number of recur-
rences in the given period by the total
number of years in the given period
and was compared using the Wilcoxon
signed-rank test. Differences with a p-
value ≤ 0.05 were considered signifi-
cant. The probability to achieve (ster-
oid-free) remission and the time to
(steroid-free) remission was estimated
using the Kaplan–Meier method.

Results

Baseline characteristics

A total of 34 patients with 48 affected
eyes were identified. Two patients were
excluded because IMT was discontin-
ued within 12 months (in one patient
due to side-effects and in one patient
due to inefficacy). Of the remaining 32
patients and 44 eyes, five eyes of five
patients with bilateral disease were
excluded because the BCVA (Log-
MAR) was ≤ 20/1200 (1.79) prior to
the first presentation in the UMC
Utrecht. Thus, a total of 39 eyes in 32
patients were included in the final
analysis (Table 1). Of the 32 patients,
12 patients (36%) presented with bilat-
eral disease. Thirty of the 32 patients
(94%) were female. Seventeen of the 39
eyes (44%) had high myopia with a
spherical equivalent (SE) over �6.0
dioptres (D), and 20 eyes (51%) had
mild to moderate myopia with a SE up
to �6.0 D. The mean (�SD) age at
presentation was 33.4 � 9.3 years
(range: 21–56 years) (Table 1).

Annual recurrences

A total of 20 eyes (in 17 patients) had a
follow-up period of at least 12 months

both before and after the start of IMT,
and we determined the change in the
mean number of recurrences/year of
disease activity for these cases. In this
group, the median follow-up period
before IMT and after the start of IMT
was 23 months (range: 14–256 months)
and 59 months (range: 15–
109 months), respectively. Data
regarding recurrences prior to the first
presentation in the UMC Utrecht were
judged eligible for 3 patients; thus,
these recurrences were included in the
final analysis. When analysing 1 eye per
patient, the mean (�SD) number of
recurrences/year before the start of
IMT was 1.40 � 0.81. After the start
of IMT, this number was significantly
lower (0.49 � 0.47; p = 0.002). Our
analysis of the number of recurrences/
year is summarized in Table 2.

We also analysed the number of
recurrences/year separately for
choroiditis with active CNV and
choroiditis without active CNV, reveal-
ing that the number of recurrences/year
for choroiditis with active CNV
decreased significantly after the start
of IMT, from 0.73 � 0.76 to
0.17 � 0.25 (p = 0.008). In contrast,
although the mean number of recur-
rences/year for choroiditis without
active CNV decreased from
0.67 � 0.68 to 0.32 � 0.30, this differ-
ence was not significant (p = 0.234).
Similar results were obtained when all
affected eyes were analysed (Table 2).
The number of anti-VEGF injections
decreased significantly when analysing
one eye per patient, but this decrease
lost its significance when analysing all
affected eyes (Table 2).

Remission and steroid-free remission

Next, we measured the time between
the start of IMT and (steroid-free)
remission. The median time after the
start of IMT to achieve remission and
steroid-free remission was 21 and
83 weeks, respectively. At 2 years of
follow-up, the probability of achieving
remission and steroid-free remission
was 88.5% and 50%, respectively (Fig-
ure 2). Mean Snellen BCVA (Log-
MAR) improved from 20/31 (0.19) at
the start of IMT to 20/28 (0.15) at
3 months of follow-up and remained
stable with a mean Snellen (LogMAR)
BCVA of 20/27 (0.13) at 24 months of
follow-up. In one patient, treatment
was escalated to the combination of
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IMT and biological treatment within
the first 12 months of follow-up.
Twenty-three of the 32 patients had
24 months of follow-up. At 24 months
of follow-up, 4/23 patients (17%)
required two immunomodulatory
agents in order to achieve remission,
and an additional four patients (17%)
required high-dose IMT. Moreover, in
15/32 patients (47%) the type of agent
of IMT was switched within the first
24 months either because of treatment
failure (i.e. no remission was achieved)
or because the patient developed intol-
erable objective and/or subjective side-
effects. In some cases, the dose of IMT
could not be increased due to side-
effects.

Discussion

In our opinion, treatment with IMT is
recommended in patients with recur-
rent and/or sight-threatening central
MFC in order to prevent cumulative
damage from recurrent disease and to
avoid corticosteroid-related side-ef-
fects. In this study, we accepted
10 mg/day of prednisolone as the

maximum maintenance dose, as sug-
gested by guidelines. (Jabs et al. 2000;
Dick et al. 2018).

Our retrospective analysis revealed a
significant decrease in both the total
number of recurrences/year and the
number of recurrences/year of
choroiditis with active CNV following
the start of IMT. This finding is con-
sistent with a previous report of 8
patients with recurrent PIC, which also
found a significant reduction in the
frequency of recurrences after starting
mycophenolate mofetil therapy. (Turk-
cuoglu et al. 2011) A recent study
documented a significant reduction of
the risk of the development of a
choroidal neovascular membrane in
the subgroup of 14 patients treated
with IMT before the development of
CNV. (Niederer et al. 2018) Another
study (Goldberg et al. 2014) evaluated
the success of mycophenolate mofetil
monotherapy in a cohort of 27 patients
with various multifocal choroidopa-
thies, including birdshot chorioretini-
tis, multifocal choroiditis with
panuveitis and – relevant to our study
– six patients with PIC; the authors

reported a 95% success rate after
2 years of follow-up. Success was
defined as no disease activity while
treated with ≤ 10 mg/day pred-
nisolone. The 95% success rate is
similar to our finding that the proba-
bility of achieving remission is 88.5%
at 24 months of follow-up. Moreover,
21% of the patients required a second
immunosuppressive agent in order to
achieve remission, which is similar to
our results in which 17% of patients
required a second immunosuppressive
agent. Twenty-four months after the
start of IMT, mean BCVA (LogMAR)
in our cohort was 20/27 (0.13), which is
relatively high compared to other stud-
ies. (Kedhar et al. 2007; Turkcuoglu
et al. 2011; Leung et al. 2014; Goldberg
et al. 2014) This difference may be due
to the relatively early detection and
more timely treatment of the disease
which is a result of increased awareness
among ophthalmologists and/or
improvements in retinal imaging over
the past decade. In particular, the eye-
tracking function on the Heidelberg
SD-OCT and improved quality of the
ICGA on the Heidelberg scanning laser
ophthalmoscope (with reduced stray
light compared to conventional ICG)
provide a more accurate means of
monitoring disease activity and recog-
nizing a recurrence early, possibly
resulting in better long-term visual
acuity. In half of the patients, at least
one year with multiple recurrences
passed by before IMT was initiated.
One could argue that this period is
relatively long and earlier intervention
should be considered in the future. This
observance can be explained by the fact
that for this retrospective study, a large

Table 1. Patient characteristics (n = 32 patients)

Eyes, n* 39

Age at presentation in years, mean (range) 33.4 (18–56)
Female patients, n (%) 30 (94%)

CNV present prior to first consult†, n (%) 22 (56%)

BCVA at presentation, mean (range) 20/38 (20/400 – 20/9.4)

Bilateral disease, n (%) 12 (36%)

High myopia‡, n (%) 17 (44%)

BCVA ≤ 20/1200 (0.02) in one eye, n (%) 5 (16%)

BCVA = best-corrected visual acuity; CNV = choroidal neovascularization.

* Does not include the five eyes with a BCVA (LogMAR) ≤ 20/1200 (1.79).
† First consult refers to the first consult at UMC Utrecht.
‡ High myopia is defined as a spherical equivalent over �6 dioptres.

Table 2. Summary of the number of recurrences/year and the number of anti-VEGF injections/year in the subgroup of patients with ≥ 12 months of

follow-up data before and after the start of IMT

17 eyes of 17 patients 20 eyes of 17 patients

Before IMT After IMT P-value* Before IMT After IMT P-value*

Total recurrences†/year 1.40 � 0.81 0.49 � 0.47 0.002 1.25 � 0.83 0.45 � 0.45 0.001

Number of recurrences 49 34 59 38

Recurrences with active CNV/year 0.73 � 0.76 0.17 � 0.25 0.008 0.63 � 0.73 0.16 � 0.24 0.011

Number of recurrences 21 10 25 12

Recurrences without active CNV/year 0.67 � 0.68 0.32 � 0.30 0.234 0.62 � 0.65 0.29 � 0.30 0.136

Number of recurrences 28 24 34 26

Anti-VEGF injections‡/year 3.34 � 3.46 1.98 � 2.92 0.041 2.87 � 3.40 1.75 � 2.76 0.071

Number of injections 81 155 81 161

CNV = choroidal neovascularization; IMT = corticosteroid-sparing immunomodulatory therapy; VEGF = vascular endothelial growth factor.

Bold P-values are significant at P < 0.05.

* Wilcoxon signed-rank test.
† Total, number of recurrences/year of choroiditis with CNV + number of recurrences/year of choroiditis without CNV.
‡ Anti-VEGF injections included bevacizumab, ranibizumab and aflibercept.
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timeframe was assessed with a change
of clinical practice over time.

A strength of this study is the
relatively large, homogeneous study
cohort including 32 patients with cen-
tral MFC for whom clinical data were
available after the start of IMT. To the
best of our knowledge, this is the first
study of this size to evaluate the
efficacy of IMT on the long term
exclusively in patients with central
MFC. Moreover, data were available
for at least 12 months – and in some
cases, 24 months – after the start of
IMT, thus providing important insight
into the long-term course of the disease
after the start of IMT.

Despite these strengths, our study
has several possible limitations that
warrant discussion, and as with any
retrospective cohort study, the results
should be interpreted in the context of
these limitations. First, although the
sample size is relatively large compared
to previously published studies regard-
ing central MFC (Turkcuoglu et al.
2011; Goldberg et al. 2014), the sample
size is still a limitation of the study.

Second, we chose for a longitudinal
(within-subject) study design instead of
cross-sectional study design. Therefore,
a control group is not applicable and
thus the natural course of disease is not
taken into account. Though, in our
opinion within-subject study design is
the best method considering the avail-
able data. Only a selective group of
MFC patients have an indication for
preventive treatment with IMT. When
comparing these results to a control

group (patients without treatment with
IMT and often without indication for
preventive treatment), it will inevitably
causes distortion of the results. This
study focused exclusively on patients
with sight-threatening and/or recurrent
central MFC, and thus, the results are
most applicable to this specific sub-
group of patients with central MFC.

Third, the observed decrease in the
number of annual recurrences in the
choroiditis cases both with and without
active CNV after the start of IMT is
likely an underestimation. Since 2011,
most patients treated with IMT are
closely monitored using the eye-tracker
system on the OCT machine, thereby
allowing for the early identification and
treatment of subclinical recurrences of
choroiditis, rather than treating only
clinically identifiable recurrences
(which present mostly with active
CNV). Thus, it is reasonable to assume
that the number of recurrences before
2011 (and often prior to the start of
IMT) is likely an underestimation due
to unreported subclinical recurrences.

Fourth, choroidal neovasculariza-
tion (CNV) develops in a relatively
large percentage of patients, ranging
from 45.2% (Leung et al.2014) to
76.9% (Kedhar et al. 2007; Fung
et al. 2014), and CNV can result in
permanent vision loss. Distinguishing
between an active CNV site and an
inflammatory lesion is often difficult;
literature suggests OCTA can be used
to distinguish an inflammatory lesion
and CNV though unfortunately this
imaging modality was not yet available

during the timeframe of this study. For
this reason, at least one preventive
injection of anti-VEGF often was given
in cases with an active inflammatory
lesion. Moreover, in the case of active
CNV, neither the number nor the
frequency of injections is standardized
and varied both between patients and
over time; thus, our results regarding
anti-VEGF injections should be inter-
preted with caution.

Finally, patient-centred outcomes
should also be considered. For exam-
ple, it is unclear to what extent pre-
serving vision in a patient with central
MFC improves quality of life, as well
as whether this is sufficient to offset the
extent to which preventive treatment
with IMT can potentially decrease the
patient’s quality of life. Moreover, no
data are currently available regarding
the impact of IMT on quality of life in
patients with central MFC, and addi-
tional research is needed in order to
evaluate the overall effects of IMT in
these patients.

Conclusions

In summary, we report that after the
start of preventive treatment with IMT,
the number of recurrences/year signif-
icantly decreased, BCVA stabilized,
and the number of patients who
achieved (steroid-free) remission
increased. We therefore conclude that
preventive treatment with IMT should
be considered as a treatment option in
patients with recurrent and/or sight-
threatening central MFC.
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