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Abstract
Background: First-line immunosuppressive therapy (IMT) associated with high-dose corticosteroid (CS)
has been proposed for the treatment of acute Vogt-Koyanagi-Harada disease (VKHD) to prevent
chronicity and to prevent long-term CS side effects. However, there are very few studies that
systematically evaluated visual and in�ammatory outcomes in acute VKHD with early IMT. This study
aimed to evaluate the outcome of high-dose corticosteroids with early addition of azathioprine (AZA) in
patients with acute Vogt-Koyanagi-Harada disease (VKHD) followed for 24-month with systematic
multimodal and electroretinogram exams.

Methods: Prospective interventional study. Fifteen consecutive patients (30 eyes) with acute VKHD at a
tertiary uveitis referral centre were followed for 24 months with systematic multimodal and full-�eld
electroretinogram (ffERG) exams. Patients were treated with intravenous methylprednisolone followed by
oral prednisone 1mg/kg/daily (CS) with slow taper and AZA introduction within 4 months. Anterior uveitis
relapse, subclinical in�ammation, best-corrected visual acuity (BCVA) and ffERG parameters were
analyzed.

Results: Fifteen patients (14 female) with a median age of 32 years were included. In the �rst month, 27
eyes (90%) had BCVA ≥20/40; at M24, all eyes (100%) had BCVA ≥20/25. Uveitis resolved in 28 eyes
(93.3%) and became chronic recurrent in 2 eyes (6.7%); subclinical in�ammation was still present in all
eyes during the 24-month follow-up. ffERG parameters initially improved in all eyes; at M24, 23 eyes
(76.7%) had subnormal results and 20 eyes (66.7%) had stable parameters. Eyes with very early
treatment (n=12) had lower indocyanine green angiography score than eyes with early treatment (n=18)
at M1 (p=0.012), but they had similar rates of recurrence, complications and ffERG parameters. 

Conclusion: Early AZA associated with high-dose corticosteroid was effective in improving BCVA and in
controlling clinical in�ammation. Isolate subclinical in�ammation persisted in all eyes with no impact on
ffERG in, at least, two thirds of these eyes, indicating that isolate subclinical in�ammation may not be
enough to indicate treatment increment.

Introduction
Vogt-Koyanagi-Harada disease (VKHD), a systemic T cell-mediated autoimmune disorder that targets
melanocyte-speci�c proteins (1, 2), is characterized as a stromal choroiditis, with exudative retinal
detachment and optic disc hyperemia/swelling, followed by anterior segment involvement (1, 3-5). It
corresponds to 2.5-12.5% of uveitis in Brazilian referral centers(6-8) whereas its prevalence varies broadly,
being uncommon in Europe(9) and USA(10) and more frequent in East Asia and Southeast Asia(11, 12).
The standard treatment with early high-dose corticosteroid (CS) rapidly controls the early signs of
in�ammation with prompt recovery of visual acuity(13-15). However, the in�ammation became chronic or
recurrent, manifested as recurrent anterior uveitis or subclinical choroidal in�ammation, in almost two-
thirds of patients(13, 16). Association of immunosuppressive drug therapy (IMT) reduces risk of vision
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loss as well as imposes a better control of in�ammation in CS refractory/intolerant cases(1, 17). More
recently, several studies propose early IMT associated with high-dose CS as a step towards preventing CS
long-term deleterious side effects and avoiding chronicity(18-20).

In this context, multimodal imaging of posterior segment in�ammatory signs, including �uorescein
angiography (FA), indocyanine green angiography (ICGA) and enhanced depth imaging optical coherence
tomography (EDI-OCT), brought light to subclinical choroiditis in non-acute VKHD(4, 13, 21). There are to
date few systematic studies evaluating the relevance of this subclinical choroiditis on visual function
outcomes and consequently on tailoring treatment.

Our previous prospective study, including 12 patients with acute onset VKHD treated with initial high-dose
CS and slow tapering associated with late IMT, demonstrated an optimal control of acute in�ammatory
signs with VA ≥20/25 in more than 90% of patients. Nevertheless, 6 months after disease onset and
during the 24-month follow-up, anterior uveitis relapse was observed in 33.3% of patients and subclinical
choroiditis was present in 91.7% of patients. Full-�eld electroretinogram (ffERG) parameters were stable
during the follow-up in up to 71% of eyes despite the presence of subclinical choroiditis(13). Based on
these previous results and on recent strong indication of early IMT in acute VKHD, the present study
aimed to evaluate the outcome of high-dose corticosteroids with early addition of azathioprine (AZA) in
patients with acute VKHD followed for 24-month with systematic multimodal and electroretinogram
exams. 

Subjects And Methods
This prospective study included 15 consecutive patients with acute onset VKHD(22) attended at Uveitis
Service, Hospital das Clínicas HCFMUSP, Faculdade de Medicina, Universidade de Sao Paulo, Sao Paulo,
SP, Brazil, from September/2015 to February/2018. All patients were followed for at least 24 months.
Patients who had other causes of uveitis, media opacities, refractive errors >5 diopters, and/or systemic
contraindication to IMT were excluded. The local institutional review board approved the full protocol,
which follows the tenets of the declaration of Helsinki (clinical trials NCT03399175).

All patients were treated with a three-day course of intravenous methylprednisolone (1000 mg/day) pulse
therapy, followed by a 1.0 mg/kg/daily oral prednisone with slow taper during at least 9 months
(Supplemental Table 1). In case of persistent clinical in�ammation, CS tapering was postponed. Oral
azathioprine (2 mg/kg/day; maximum 3 mg/kg/day) was added up in the four �rst months after pulse
therapy. Azathioprine was switched to mycophenolate mofetil (2 g/day; maximum 3 g/day) due to
intolerance and/or refractory disease, in spite of optimum azathioprine dosage.

Multimodal analysis 

Best-corrected visual acuity (BCVA), measured with the Snellen chart, was converted to LogMAR values.
Systematic clinical and multimodal imaging exams were performed at inclusion, 1, 2, 4, 6 months (M),
and, thereafter, every 3 months. Multimodal imaging examinations included fundus color photography
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(Topcon TRC-50DX, Tokyo, Japan), FA, ICGA and EDI-OCT (Spectralis® HRA+OCT, Heidelberg Engineering,
Germany). The ffERG recording was performed at inclusion, 30 days and at 6-month intervals thereafter.
An additional ffERG recording was carried out based on the presence of subclinical signs, as described
below.

Fundus �ndings were graded according to a previously described analytical framework(23). The
development of SGF was classi�ed as either present or absent, based on the fundus color photography.
FA and ICGA reading charts were based on an angiographic scoring system for uveitis(24). For the follow-
up, we also evaluated dark dots (DD) alone, since they are the most constant and easily recordable ICGA
sign(25). The total DD score varied from 0 to 8(24). The �uctuation with worsening was de�ned as a
change in DD score ≥0.5 between three consecutive time points(24).

ffERG recordings were performed following the ISCEV guidelines with the RETI-port system (Roland
Consult®; Electrophysiological Diagnostic Systems, Brandenburg, Germany) using ERG-jet electrodes
(Universe SA, La Chaux-de-Fons, Switzerland)(26). The recording sequence was scotopic rod response,
scotopic cone-rod combined response, scotopic oscillatory potentials, photopic cone response and 30-Hz
�icker cone response. The normal value limits for each speci�c ERG response were established at 95%
con�dence intervals. Amplitude of a and b waves of eight averaged stimulus responses for each phase
were analyzed. The results were compared with a normative database, consisting of 30 healthy subjects
(60 eyes) matched for age and sex. During the follow-up, value reduction ≥30% (con�rmed in two
sequential exams)(27) in any ffERG parameter in consecutive exams indicated an increase of IMT. A
subnormal ffERG recording was de�ned as the presence of at least one parameter below the 5th
percentile of healthy age, gender-matched controls.  ffERG measurements stability or worsening obtained
at 12 and 24 months were compared; worsening was de�ned as at least 31% change in any of the
parameters, except for �icker, in which at least a 44% change was considered(28, 29) For this study
implicit time was not included for the analysis(30). 

After the acute in�ammatory phase (6 months following disease onset), the disease activity was
systematically evaluated based on both clinical and subclinical signs. Clinical signs included anterior
chamber cells (ACC) of at least 1+ cells(31); exudative retinal detachment; choroidal neovascularization
(CNV) revealed by fundus examination and/or OCT and/or FA, and macular edema con�rmed on FA
and/or OCT. Subclinical signs included optic disc leakage/hyper�uorescence and/or perivascular leakage
on FA; DD persistence or score �uctuation with worsening on ICGA and subfoveal choroidal thickness
(CT) increase (de�ned as an increase ≥30%) on EDI-OCT. 

In this prospective study protocol, the need for systemic IMT increment was based solely on the presence
of clinical signs and/or worsening of ffERG exam. Isolated subclinical signs of activity did not infer a
change in treatment schedule, but the patient was directed to the ffERG exam. If ffERG parameters
worsened as described above, IMT was increased. The study �ow chart is demonstrated in Supplemental
Figure 1. Based on the prede�ned protocol, the term “�are” was used to describe the appearance or
worsening of in�ammatory signs observed at least 6 months after disease onset.
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During the 24-month follow-up period, the presence of ocular complications was recorded. CNV was
diagnosed on FA and/or on OCT and was treated with an intravitreal bevacizumab injection and IMT
increment(32).

The primary outcomes were clinical and subclinical �ares, BCVA and ffERG results at 24 months of
follow-up. The frequency of ocular complications was observed, as a secondary outcome as well as CSE,
de�ned as a prednisone dose ≤10 mg/day while maintaining clinically inactive uveitis. 

Statistical analysis 

For the descriptive data analysis, medians, means and standard deviations were calculated for numerical
variables and absolute/relative frequencies were presented for qualitative variables (Table 1). Patients
had both eyes included for analysis, therefore, generalized estimation equations (GEE) were used to
evaluate the difference between repeated measurements using the appropriate correction for inter-eye
dependency (Tables 2 and 3, Supplemental Table 2). GEE with Poisson’s distribution and identity link
function, likelihood ratio, Kruskal-Wallis test and Fisher exact test were used when comparing different
intervals to start treatment. (Table 3 and Supplemental Table 2). P values ≤0.05 were considered
signi�cant. Data analysis and statistical tests were conducted using SPSS20.0 (SPSS Science, Chicago,
IL, USA).

Results
Fifteen patients (14 women; 30 eyes) with acute VKHD were included in this study. The median age was
32 years (range: 19-46 years). During the 24-month follow-up, four patients (26.7%), eight patients
(53.3%) and three patients (20%) had complete, incomplete and probable disease, respectively(22). Five
patients (33.3%) carried the HLA-DRB1*0405 allele. The median interval between onset of symptoms and
treatment was 19 days (range: 8-57 days). The median interval to azathioprine introduction was 32 days
(range: 0-97 days). Considering the therapeutic dose of azathioprine (2 mg/kg/day), it was achieved
within the �rst four months in 13 patients (86.7%). During the acute phase, 26 eyes (86.7%) presented
panuveitis (4 eyes had trace cells in the anterior chamber) and 29 eyes (96.7%) revealed serous retinal
detachment. Median FA scores and ICGA at baseline were 6.5 (range: 2-11) and 11.5 (range: 6-17),
respectively (Table 1). 

Acute in�ammatory signs rapidly subsided in all eyes after treatment. In the �rst month, 27 eyes (90%)
had BCVA ≥20/40 (logMAR ≤0.3); at M24, all eyes (100%) had BCVA ≥20/25 (logMAR ≤0.1). Subfoveal
CT decreased in all eyes from the baseline (median 774 μm; range: 454-1167μm) to M1 (median 529.5
μm; range: 310-940 μm) and continued to decrease till the last included follow-up (M24). The median
time to optic disc leakage improvement was two months (range: 0-9 months). ICGA total score at the �rst
month decreased (median 11.5, range 6-17 at baseline to 8, range 5-13 at M1) mainly due improvement
of optic disc and early stromal vessels hyper�uorescence and choroidal vasculitis (fuzzy vessels). DD
scores hardly improved during the �rst month; at M12, they decreased in 26 eyes (86.7%) with a median
score of 5 (range: 4-8) (Table 1).
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Oral prednisone was used for a median time of 12 months (range: 9-22 months). A daily prednisone dose
≤10 mg was achieved in all 15 cases within a median of 8 months (range: 4-17 months). Four patients
(26.7%) had to switch from azathioprine to mycophenolate mofetil due to refractoriness (2 cases) and
intolerance (gastrointestinal symptoms and pharmacodermia, one case each). The median interval to this
switch was 223.5 days (range: 124-252 days). All patients were still under IMT after 24 months.

During the follow-up, 5 patients (9 eyes, 30%) had anterior uveitis �are and/or macular edema. All these
patients had in�ammation controlled with IMT increment, except one patient (2 eyes, 6.7%) who had
refractory anterior uveitis �are with CNV at month 18 of follow-up in spite of IMT increment. All eyes
persisted with subclinical in�ammation during the follow-up: DD were still present in all eyes at M24 and
DD score �uctuation with worsening was present in 24 eyes (80%), CT increase was detected in 15 eyes
(50%) and perivascular leakage on FA was present in 17 eyes (56.7%). Choroidal folds were observed in
the acute phase in �ve eyes (16.7%). An illustrative case is demonstrated in Figure 1. 

Regarding ocular complications, during the follow-up, cataract was observed in seven eyes (23.3%);
ocular hypertension in 14 eyes (46.7%); subretinal �brosis in 11 eyes (36.7%); and, CNV in four eyes of 2
patients (13.3%). One patient with CNV was under azathioprine and another patient under mycophenolate
mofetil therapy at the time of CNV diagnosis. At the 24-month evaluation, SGF was observed in 18 eyes
(60%). No patients had cataract extraction or other ocular surgeries during the follow-up.

Concerning ffERG evaluation, all parameters improved within 12 months of follow-up but remained
subnormal ffERG in 23 eyes (76.7%) at the M24 follow-up point. Comparing ffERG parameters of M12
and M24 points, they remained stable or improved in 20 eyes (66.7%) and they worsened in at least one
parameter in 10 eyes (33.3%). (Table 2 and Supplemental Table 2)

Some correlations between clinical and functional data were observed. Among the 18 eyes with SGF, 17
eyes (94.4%) had subnormal ffERG at the M24 evaluation (p=0.022).  Fibrosis was more frequently
observed in eyes that had anterior uveitis �are (p=0.007). Higher number of cells in CSF was observed in
the worsening ffERG group than in the stable ffERG group (median 262.5 cells versus 32 cells,
respectively, p=0.011). The presence of anterior uveitis �are and/or macular edema was associated with
a higher FA score at M12 (p=0.022) and M24 (p=0.002) and a higher DD score at M6 (p=0.002).

Evaluating the impact of very early treatment (CS <14 days and therapeutic dose IMT <4 months), it was
observed that an earlier treatment was related with a lower ICGA score at M1 (p=0.012) and a lower DD
score at M1 (p=0.047). Besides that, an earlier treatment was related to a faster period to reach CS-
sparing effect (p=0.018). (Table 3)

Discussion
In this prospective study, 15 patients with acute onset VKHD were treated with early AZA in association
with high-dose corticosteroid. Acute in�ammatory signs rapidly receded with BCVA recovery of ≥20/40 in
90% of eyes at one month of follow-up and, at �nal follow-up, all eyes had BCVA ≥20/25. Chronic
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refractory anterior uveitis was observed in one patient (2 eyes, 6.7%) in spite of IMT increment. ffERG
parameters remained stable in 66.7% of the eyes despite persistence of subclinical signs of in�ammation
in all included eyes.

Immunosuppression therapy as �rst-line treatment in acute VKHD has been proposed to achieve faster
control of the uveitis and to facilitate earlier tapering of the corticosteroids(18). However, there are very
few studies that systematically evaluated visual and in�ammatory outcomes in acute VKHD with early
IMT. In 2012, Abu El-Asrar et al. described the effectiveness of early IMT in acute VKHD(33). These
authors used mycophenolate mofetil with high-dose corticosteroid as a �rst-line therapy in 19 acute
VKHD patients and compared their results with a historical group of 68 acute VKHD patients treated with
steroid monotherapy with a mean follow-up of 27 months (range, 16-54 months)(33). The early IMT
group had better results than the CS group: visual acuity of 20/20 (74% versus 38%); recurrent
in�ammation (3% versus 18%); complications such as SGF (0% versus 100%)(33). In 2017, the same
group con�rmed their results by evaluating the long-term effectiveness (mean follow-up period of 37
months; range, 9-120 months) of mycophenolate mofetil (2 g/day) as a �rst-line therapy associated with
CS in 38 prospectively followed patients(33, 34). Other authors did not present such a clear-cut difference
between �rst-line IMT with CS and CS alone or with late IMT. Chee et al, in a retrospective study,
compared outcomes of patients with IMT before 6 weeks (n=15) and after 6 weeks of disease onset
(n=14) and did not �nd a difference in SGF prevalence and in the proportion of eyes with resolved or
chronic recurrent uveitis(19). Visual acuity was signi�cantly better in the early IMT patients at the 4th year
of follow-up. Chee et al. also compared data of patients with IMT within 3 months from disease onset
(n=29 patients) and patients with CS only or with late IMT (n=60 patients) and did not �nd differences in
SGF prevalence; the proportion of eyes with resolved (41.4% versus 33.3%), with chronic (51.7% versus
28.3%) or chronic recurrent (6.9% versus 38.4%) indicated signi�cantly more eyes became chronic but
fewer chronic recurrent among those with IMT within 3 months. These authors also found signi�cantly
better visual acuity in patients with IMT within 3 months at the 3rd year of follow-up(19). Recently a
prospective, multicenter, randomized and non-inferiority trial was conducted in Japan comparing the
e�cacy and safety of a combination therapy of prednisolone and cyclosporine (n=34 patients) and
corticosteroid pulse therapy (n=36 patients) in VKHD with a 1 year follow-up. These authors observed
lower recurrence/worsening risk, sunset glow fundus grade, and cataract rate in the combination group
than in the corticosteroid group (35).

The following considerations could be made, when comparing our data with those previous studies.

Firstly, the timing of introduction of IMT may vary from a very early treatment, de�ned as within 2 weeks
from disease onset(36) to an interval up to 6 months(19, 35, 37, 38). The rapid control of acute
in�ammatory signs depends primarily on the early use of high-dose systemic corticosteroid followed by
its slow tapering(37). Conventional IMT takes at least 2 to 3 months to reach its ideal therapeutic
action(17); therefore, the IMT introduction interval should not impact signi�cantly on the outcomes. In our
study, 13 patients (86.7%) achieved the AZA therapeutic dose within 4 months. Indeed, in the present
study the comparison between patients treated with very early treatment (CS within 14 days and
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therapeutic dose of AZA within 4 months) and those patients treated otherwise (CS>14 days and/or
therapeutic dose of AZA after 4 months) pointed out that very early group had a lower DD score at M1
than the other group and reached CSE in a shorter median time. We did not �nd differences in other
outcomes including in�ammatory or functional parameters. In the literature, early IMT has already shown
its bene�ts on CSE(33, 34, 37, 40). 

Secondly, besides azathioprine and mycophenolate mofetil, other drugs have been used, e.g.,
methotrexate, cyclosporine, cyclophosphamide and biologics, with slight differences in CSE and
frequency of ocular complications(18, 37, 40-45). The most frequent IMT used in VKHD patients by Chee
et al. was azathioprine, followed by methotrexate and mycophenolate mofetil(19). Concerning the
differences in antimetabolites prescribed, azathioprine is approved by the Public Brazilian Healthcare
System to be used in non-infectious uveitis, while mycophenolate mofetil is not. Both
immunosuppressive drugs are effective in controlling non-infectious uveitis(17, 40, 44).

Thirdly, study designs differ. The unique characteristics of the present study are as follows: prospective
with all included patients with the same 24-month follow-up period; clinical, multimodal and
electroretinogram exams at prede�ned intervals and treatment management based on clinical
in�ammation and on electroretinogram parameters. On the other hand, most studies analyzed, as main
outcomes, visual acuity, recurrences based on clinical signs and ocular complications. Few studies
included systematic multimodal imaging, but the results are not described (33, 34, 37, 38). An exception
is Chee´s study in which choroidal thickness decreased over time and average ICGA score decreased
throughout the follow-up period and, at the 5-year follow-up, 2 patients had persistent DD(19). Most
studies had varied follow-up periods after the minimum initial six months. 

Concerning subclinical signs in the non-acute phase of VKHD, they may indicate choroidal in�ammation;
however, in our study, even after 24-month of follow-up, we could observe that they did not impact in
visual function when evaluated by VA, and, in at least two thirds of our patients, when evaluated by
ffERG. It should be noted that subclinical signs, more importantly those observed on ICGA, are di�cult to
quantify and interpret. Herbort et al. evaluated all ICGA and FA signs and their �uctuation(24), while Chee
et al. only evaluated the ICGA signs as a categorical item(19). In the present study, they were
systematically evaluated but their isolated presence was not used to indicate systemic treatment
increment; retinal function measurements were carried out and worsening of ffERG parameters then
directed treatment change or not. Sakata et al. had previously demonstrated that choroidal subclinical
in�ammation �uctuated along the course of the disease, i.e. worsened and improved without treatment
change(13). Souto et al. demonstrated that this subclinical choroiditis improved along the course of the
disease even after systemic treatment is discontinued(46) and, further, Souto et al. also demonstrated
that this subclinical choroiditis did not impact on patients’ quality of life(47). On the other hand, Herbort
et al. strongly suggest that monitorization of VKHD through ICGA is essential to avoid chronicity and
sunset glow fundus(36).  Therefore, subclinical signs may be important to a global understanding of the
in�ammatory status of the disease but, if presented isolated, may be not enough to dictate treatment
intervention. Nevertheless, our study pointed out that a portion of the 33% of patients with worsening ERG
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could deserve a more aggressive treatment. Thus, biomarkers of disease severity and the understanding
of timing for being more aggressive should be pursued. Our study is the �rst prospective study with
systematic multimodal and ffERG evaluation and early IMT; therefore, further studies are compelling to
still clarify these points.

Despite the prospective study design with a systematic follow-up, some limitations should be considered.
Firstly, a larger cohort sample size and a longer follow-up could add statistical power to detect
differences. Secondly, ffERG was used as an objective method to evaluate retinal function and ffERG
parameters were de�ned to compare groups. Nevertheless, the de�nition of retinal dysfunction
progression was based on other in�ammatory and non-in�ammatory retinal/choroidal diseases(27-
29) due to very scarce literature using ERG in VKHD. Furthermore, ffERG is a complex exam, which is not
always available and the de�nition of worsening or not should be validated in future studies
(Supplemental Table 2). Thus, besides ffERG, other means of evaluating the impact of in�ammation on
visual function may play a role in VKHD appraisal, e.g., visual �eld, microperimetry, contrast sensibility
and self-reported quality of life questionnaires(47-49). It is important to highlight that all of these
methods are subjective and their interpretation should be done cautiously. Thirdly, no control group using
late IMT was presented to compare with the early IMT group. Nevertheless, our group recently published a
study with a similar prospective design using corticosteroid only or late IMT in acute VKHD(13). Lastly,
even though patients were recruited from early disease onset, there is heterogeneity in the interval to
diagnosis and in disease severity.

In conclusion, early azathioprine with high-dose corticosteroid was effective in improving BCVA with
control of clinical in�ammation in more than 90% of patients. Isolate subclinical choroidal in�ammation
persistence may not be enough to indicate treatment increment, since VA was 20/25 in 100% of patients
and visual function evaluated by ffERG remained stable in two thirds of patients, even after 24 months of
follow-up. However, selected patients, particularly those with worsening ffERG, may deserve further
treatment.
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Table 1–Demographics, clinical and subclinical signs of in�ammation, and ocular complications of 15
patients with Vogt-Koyanagi-Harada disease at baseline (early acute phase) and during the 24-
month follow-up
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Description                      

Female (%) 14           (93.3)

Age, median (range) 32        (19-46)

Race, patients (%)  

     White 6          (40)

     Pardo 9             (60)

HLA-DRB1*0405, patients (%) 5             (33.3)

Interval between symptoms and treatment, patients (%)  

     0-14 days 5          (33.3)

     14-30 days 7             (46.7)

     > 30 days 3          (20)

Interval between CS therapy and azathioprine introduction, patients (%)

     Concomitant 1          (6.7)

     Within one month 5             (33.3)

     From one to 4 months 9          (60)

Best corrected visual acuity, LogMAR, median (range)  

     Baseline 0.7          (0.0–2.0) 

     M1 0.075   (0.0–2.0)

     M12 0.0          (0.0–0.7)

     M24 0.0       (0.0–0.15)

Subfoveal choroidal thickness, µm, median (range)  

     Baselinea 774         (454–1167)

     M1 529.5   (310–940)

     M12 346.5   (122–667)

     M24 310         (139–536)

FA scoreb, median (range)  

     Baseline 6.5 (2–11)

     M1   2    (0–4)

     M12 1    (0–3)
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     M24 1    (0–3)

ICGA scoreb, median (range)  

     Baseline  11.5 (6–17)

     M1 8        (5–13)

     M12 5         (4–8)  

     M24 4.5      (3–5)  

Dark dots score, median (range)  

     Baseline 8             (6–8)

     M1 8             (4.5–8)

     M12 5             (4–8)

     M24 4.5          (3–5)

In�ammatory signs during follow-up, eyes (%)  

     Anterior chamber cells (recurrent anterior uveitis) 8             (26.7)

     Macular edema 2             (6.7)

     Perivascular leakage 17           (56.7)

     Choroidal thickness �uctuationc 15           (50)

     Dark dots score �uctuationd 24        (80)

Complications, eyes (%)  

     Cataract 7             (23.3)

     Ocular hypertension / glaucoma 14           (46.7)

     Sunset glow fundus 18           (60)

     Subretinal �brosis 11           (36.7)

     Choroidal neovascularization 4             (13.3)

Fundus classi�cation at M24e, eyes (%)  

     Mild 18           (60)

     Moderate 7             (23.3)

     Severe 5             (16.7)

Full-�eld electroretinogram, eyes (%)  

     Subnormal at M24 23           (76.7)
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     Stable

     Worsening            

20        (66.7)

10        (33.3)

Treatment, patients (%)  

     Single immunosuppressant drug 11        (73.3)

     Switch of immunosuppressant drug due to refractoriness / intolerance 4          (26.7)

a Due to technical issues (e.g. considerable retinal detachment not �tting into scan), some measures of
subfoveal choroidal thickness were greater than the presented measure; b Score based on Tugal-Tutkun et
al., 2010); cIncrease of 30% or more of choroidal thickness among three different consecutive points in
time; d Increase in the number of DD by region, whether in the posterior pole or in each quadrant, followed
by a diminishment. Objectively was de�ned as a variation in the �nal score among three different points
in time ≥ 0.5 (based on and modi�ed from Tugal-Tutkun et al., 2010); e Based on fundoscopic
classi�cation described by da Silva et al., 2009.

 

Table 2 – Full-�eld electroretinogram results at baseline, 12 and 24 months (median value) in 15 patients
with Vogt-Koyanagi-Harada disease followed from acute onset and 30 normal controls  
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Parametersa

 

Controls

(n = 60
eyes)

 

Patients (n = 30 eyes)

p valueb

M1 M12 M24  

Scotopic          

      b wave implicit time
(ms)

77

(70-86)

93.2

(81.9-106)

96.3

(85.1-112.4)

92.7

(79.5-108.3)

<0.001

                amplitude (μV) 210

(114-366)

71.5

(1.3-343)

209.9

(111.8-
286.2)

194.8

(88.5-261.9)

0.149

Maximum scotopic          

      a wave implicit time
(ms)

22

(18-23)

24.7

(22.3-28.2)

23.7

(21.7-24.7)

23.2

(21.4-25)

<0.001

                   amplitude (μV) 299.5

(211-440)

170.5

(43.2-419)

223.9

(89.4-372.3)

223

(85.4-325.1)

<0.001

      b wave implicit time
(ms)

44

(36-50)

54.2

(48.7-61.9)

50.8

(46.7-58.7)

49.8

(46.4-55.8)

<0.001

                   amplitude (μV) 510

(348-789)

311.4

(156-798)

502.3

(313-790.1)

503.4

(276.2-
616.9)

0.364

Oscillatory potential (μV) 122.2

(92.3-
227.9)

70.4

(23.5-
302.1)

126.2

(58.3-288.4)

121.1

(60.1-272.1)

>0.999

Photopic          

      a wave implicit time
(ms)

15

(14-17)

17.2

(15.3-20.3)

16.4

(14.1-17.6)

16.3

(14.4-17.9)

<0.001

                   amplitude (μV) 49.2

(33.6-89.5)

33.2

(14.7-67.7)

39.7

(21.1-58.5)

40.5

(13.1-68.7)

0.002

      b wave implicit time
(ms)

31

(27-34)

33.8

(28.5-39.6)

31.4

(29.1-34.9)

31.7

(28.2-33.8)

0.457

                   amplitude (μV) 224.5

(106-367)

147.5

(28.3-315)

158.9

(77.9-300)

163.8

(58-298.5)

0.008
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Flicker 30 Hz 67.3

(41.9-122.1)

36.1

(14-102)

44.9

(21.8-86.6)

46

(12.2-90.3)

0.001

ERG: electroretinogram; aERG measures represented as median (minimum-maximum); bp value
comparing controls x patients at 24-month follow-up—generalized estimated equations with normal
distribution and identity link function, supposing an exchangeable correlation matrix between the eye and
moments followed by Bonferroni test for multiple comparisons

 

Table 3 –Early treatment (corticosteroid initiated ≤ 14 days and therapeutic dose of non-steroidal
immunosuppressive drug therapeutical dose within 4 months versus corticosteroid initiated > 14 days
and/or non-steroidal immunosuppressive drug therapeutical dose after 4 months) groups of patients with
Vogt-Koyanagi-Harada disease followed from acute onset with their characteristics 
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  Treatment   

     CS<14d and
IMT<4m

  CS>14d and/or
IMT>4m

      p

N patients (eyes) 6                 9                    

Age, years, median (range)  33.5           (26-
37)

30                (19-
46)

0.955*

Pleocitosis, cells/mm3, median (range)  180            (2-
285)

130              (3-
520)

>0.999*

Best corrected visual acuity (logMAR), median (range)    

    baseline 0.85           (0-2) 0.26             (0-2) 0.840#

    at M1  0.225         (0-
0.5)

0                  (0-2) 0.986#

    at M12 0                (0-0) 0                  (0-
0.7)

&

    at M24  0                (0-
0.04)

0                  (0-
0.15)

0.573#

Subfoveal choroidal thickness, μm, median (range)     

    baselinea 712.5        
(521-1167)

826              (454-
1113)

0.611#

    at M1 511          
 (310-791)

536.5           (346-
940)

0.314#

    at M12 305          
 (122-460)

372.5           (269-
667)

0.056#

    at M24 279          
 (139-506)

334.5           (259-
536)

0.104#

FA score,b median (range)      

    Baseline 7.5             (5-
10)

6.5             (2-11) 0.482#

    at M1 2                (0-3) 2                (2-4)  0.108#

    at M12 1.5             (0-3) 1                (0-3) 0.717#

    at M24 0.5             (0-2) 1                (0-3) 0.643#

ICGA score,b median (range)      

    Baseline 8                (6-
17)

14              (8-16) 0.471#
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    at M1 6.75           (5-
13)

9                (7-13) 0.012#

    at M12 5                (4-
7.5)

5.25           (4-8) 0.787#

    at M24 5                (3.5-
5)

4.5             (3-5) 0.415#

Dark dots score,c median (range)      

     baseline 8                (6-8) 8                (8-8) 0.202#

     at M1 6.25           (4.5-
8)

8                (5-8) 0.047#

     at M12 5                (4-
7.5)

5                (4-8) 0.957#

     at M24 5                (3.5-
5)

4.5             (3-5) 0.415#

In�ammatory signs, eyes (%)      

    Anterior chamber cells (recurrent anterior uveitis) 2              
 (16.7)

6                 (33.3) 0.482*

    Macular edema 1                (8.3) 1                 (5.6) 0.757*

    Perivascular leakage 6                (50) 11               (61.1) 0.665*

    Choroidal thickness �uctuationd 6                (50) 9                  (50) >0.999*

    Dark dots �uctuatione  8              
 (66.7)

16              
 (88.9)

0.218*

Ocular complications, eyes (%)      

    Cataract 5              
 (41.7)

2                
 (11.1)

0.187*

    Ocular hypertension / glaucoma 6                (50) 8                
 (44.4)

0.833*

    Sunset glow fundus 5              
 (41.7)

13              
 (72.2)

0.215*

    Subretinal �brosis 3                (25) 8                
 (44.4)

0.397*

    Chorioretinal atrophy 1                (8.3) 8                
 (44.4)

0.098*

    Peripapillary atrophy 2              
 (16.7)

6                
 (33.3)

0.372*

    Choroidal neovascularization 2               2                 0.758*
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 (16.7)  (11.1)

Fundus classi�cation at M24,f eyes (%)     0.372+

    Mild 9                (75) 9                  (50)  

    Moderate 3                (25) 4                    
(22.2)

 

    Severe 0                (0) 5                
 (27.8)

 

Treatment, patients (%)     0.103@

    Single immunosuppressant drug  6              
 (100)

5                
 (55.6)

 

    Switch of immunosuppressant drug due to
refractoriness / intolerance 

0                (0) 4                
 (44.4)

 

Time to reach CSE (median, months) 7                (5-8) 9                  (4-
17)

0.018*

CS: corticosteroid; IMT: immunosuppressive therapy; CSE: corticosteroid-sparing effect. a Due to technical
issues (e.g. considerable retinal detachment not �tting into scan), some measures of subfoveal choroidal
thickness were greater than the presented measure; b Score based on Tugal-Tutkun et al., 2010; c Dark
dots score isolated and modi�ed from Tugal-Tutkun et al., 2010. dIncrease of 30% or more of choroidal
thickness among three different consecutive points in time; e Increase in the number of DD by region,
whether in the posterior pole or in each quadrant, followed by a diminishment. Objectively was de�ned as
a variation in the �nal score among three different points in time ≥ 0.5 (based on and modi�ed from
Tugal-Tutkun et al., 2010); f Based on fundoscopic classi�cation described by da Silva et al., 2009.
*Generalized estimated equations with binomial distribution and logit link function. #Generalized
estimated equations with binomial distribution and logit link function, supposing an exchangeable
correlation matrix between eyes. @Fisher’s exact test. +Generalized estimated equations with Poisson
distribution and identity link function. &: impossible to estimate.
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Figure 1

A patient with Vogt-Koyanagi-Harada disease in both eyes at baseline, M6, M12 and M24 of follow-up.
She was included in the stable group based on full-�eld electroretinogtam scotopic parameters variation
between month 12 and month 24. Baseline: Color fundus (CF): presence of optic disc swelling and
hyperemia and macular retinal detachment. Fluorescein angiography (FA): presence of pinpoints and
optic disc hyper�uorescence. Indocyanine green angiography (ICGA): presence of multiple dark dots and
fuzzy vessels. Ocular coherence tomography (OCT): increased choroidal thickness (1089μm). M6:
CF: normal fundus appearance. FA: normal FA appearance. ICGA: presence of peripheral dark dots. OCT:
decreased choroidal thickness (325μm). M12: CF: normal fundus appearance. FA: presence of optic disc
hyper�uorescence. ICGA: presence of peripheral dark dots. OCT: increased choroidal thickness (588μm).
M24: CF: presence of mild sunset glow fundus. FA: normal FA appearance. ICGA: presence of very sparse
dark dots. OCT: decreased choroidal thickness (288μm).
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