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Abstract

Vogt—Koyanagi—Harada (VKH) disease is a primary autoimmune stromal choroiditis. This review aimed to provide a novel
perspective of the disease. We took into account recent developments in the understanding of the disease and crucial
progress in investigational modalities of the choroid, which has led to new, simpler diagnostic criteria. We analysed recent
novel notions in the literature and new diagnostic tools for VKH. We identified the following updates for VKH disease:
(1) A crucial differentiation between the acute initial-onset and the chronic forms of the disease; (2) the integration of new,
precise imaging methods to assess choroidal inflammation; (3) the promotion of simplified, more reliable diagnostic criteria
for acute initial-onset of the disease, based on the sine qua non presence of diffuse choroiditis, detected with indocyanine
green angiography (ICGA) and/or Enhanced Depth Imaging OCT (EDI-OCT); and (4) treatment optimisation through early,
vigorous, sustained corticosteroid and nonsteroidal immunosuppression, as the first line of treatment for initial-onset VKH
disease, and monitoring subclinical choroidal inflammation during follow-ups. Several studies have shown that most patients
could discontinue treatment without an inflammation relapse. ICGA and EDI-OCT represented the methods of choice for
precisely monitoring disease evolution. Simplified, precise, new diagnostic criteria allow early diagnosis of VKH. In VKH
disease, inflammation exclusively originates in the choroidal stroma. Therefore, in many cases, early, sustained treatment,
with dual corticosteroid and nonsteroidal immunosuppressive therapy can result in full “healing”, which obviates chronic,
uncontrolled, subclinical choroidal inflammation.
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[1-3]. VKH predominantly affects people with high
melanin loads, such as Asians, Hispanics, American
Indians, and Asian Indians [4, 5]; it occurs less frequently in
Caucasians [6].

At the onset of VKH, the main structure involved is the
uvea, particularly the choroid. Sometimes, VKH is asso-
ciated with meningeal and auditory symptoms [4, 7, 8].
Clinically, the process starts as a choroiditis [9], and it
evolves to granulomatous panuveitis with exudative retinal
detachments. Concomitantly, the auditory system can
become involved, and meningitis can occur, with mono-
nuclear pleocytosis in the cerebrospinal fluid [7, 10]. When
early and vigorous immunosuppressive treatment is not
introduced, uveitis can become chronic, and the integu-
mentary and auditory systems can become involved [11].

The clinical signs differ for acute initial-onset VKH and
chronic VKH [12]. Until recently, most studies did not
distinguish between initial-onset and chronic disease; thus,
most cohorts with VKH disease included mixed acute and
chronic cases [13]. In addition, the past diagnostic criteria
for VKH disease combined signs of acute and chronic
disease. This practice resulted in inadequate definitions,
particularly for initial-onset disease [14, 15]. Moreover,
those diagnostic criteria are unsatisfactory, because they
failed to include new, precise investigational procedures for
the choroid that have become available recently. For
example, the advent of indocyanine green angiography
(ICGA) [16] and choroidal enhanced depth imaging, optical
coherence tomography (EDI-OCT) [17] have improved the
diagnostic accuracy and the precision of follow-up assess-
ments of VKH disease. The subdivision of VKH disease
into its initial-onset and chronic forms and the introduction
of new investigational modalities for the choroid have also
led to more precise evaluations of prognostic factors and
improved therapeutic intervention outcomes in homogenous
groups of patients [18].

The purpose of this review was to update the appraisal of
VKH disease, propose more adequate diagnostic criteria,
and suggest means to optimise management, in light of
improved diagnostic and monitoring possibilities and the
recent progress in understanding the evolution of VKH
disease.

History

In 1906, Alfred Vogt, in Basel, Switzerland, reported the
first known case of VKH. That patient had poliosis asso-
ciated with intraocular inflammation [19]. In 1911, the first
Japanese patient with VKH was described by Jujiro
Komoto, the first Professor and Chairman of the Depart-
ment of Ophthalmology of the Imperial University of
Tokyo. Three years later, in 1914, Yoshizo Koyanagi
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reported several more cases of VKH [20, 21]. In 1918 (in
Japanese) and in 1926 (in German), Einosuke Harada
described a posterior uveitis associated with exudative ret-
inal detachments and accompanied by CSF pleocytosis
[22, 23]. Then, the groundbreaking report on VKH was
published in 1929 by Koyanagi, in a German ophthalmo-
logical journal, which described 16 patients with bilateral
chronic iridocyclitis associated with vitiligo, alopecia,
poliosis, deafness, and tinnitus [24]. The importance of that
article cannot be stressed enough, because it precisely
described, with all clinical details, the natural evolution of
untreated VKH, due to the lack of available treatments at
the time. In 1939, Babel, and in 1949, Bruno and
McPherson unified the disorders described by Vogt,
Koyanagi, and Harada, and suggested that these apparently
disparate entities were a continuum of the same disease
process [25, 26]. Since then, this uveomeningoencephalitic
syndrome has been known as VKH disease. The patho-
genesis of the disease was revealed in the late 1980s, at first
mostly in Japanese studies. They showed that the the
immune system reacted with melanocyte-associated anti-
gens [27, 28]. In particular, they found that T-cells from
patients with VKH were cytotoxic against human melano-
cytes and melanoma cells [27, 28].

With the development of corticosteroid therapy during
the 1950s, for the first time, an inflammation-suppressive
treatment (IST) became available for VKH disease. In the
late 1950s, several patients had been treated with low doses
of corticosteroids during the course of VKH [29]. In 1969,
the first report on early high-dose corticosteroid treatment
for VKH disease was published. In 1984, pulse intravenous
methyprednisolone was first described [30, 31]. From that
time on, two evolutionary patterns co-existed. The first
pattern was an attenuated disease course, where the disease
could potentially resolve, when the IST was vigorous and
sufficient. The second pattern was a sustained, chronic
evolution, closer to the natural evolution described by
Koyanagi, with progressive destruction of ocular pigmented
structures in the uvea, which extended to the integumentary
and auditory systems [24].

In 1978, Seiji Sugiura’s VKH diagnostic criteria became
available to English-speaking readers [32]. Since then, two
attempts were made to redefine VKH diagnostic criteria
[14, 33]. The early criteria were insufficient, mainly because
sensitive investigative procedures for choroiditis were
lacking and because the initial-onset and chronic forms of
the VKH were not clearly separated.

In the 1990s, with the introduction of ICGA, it became
possible to image the choroidal compartment more pre-
cisely, which allowed reliable assessments of choroidal
inflammation [34]. Because VKH is a primarily choroidal
inflammatory disease, ICGA represented a substantial
improvement in the appraisal of VKH disease. ICGA
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Fig. 1 The prodromal stage of VKH disease. (Top left) Cartoon
shows that, during the prodromal stage of VKH disease, subclinical
choroidal inflammation silently develops in the choroidal stroma. This
subclinical choroidal involvement can only be detected with ICGA,
and possibly, with EDI-OCT. (Top right) Photographs show the fundi
of both eyes. The right image shows that the fundus is discoloured

provided unparalleled sensitivity in the diagnosis of VKH,
and it allowed clinicians to monitor therapy effects and
disease progression [16]. One objective of the present
review was to advance one step further, by establishing
more adequate, simpler diagnostic criteria, based on these
sensitive methods for investigating the choroid.

Aetiology and immunopathology

The histopathology of eye involvement in VKH was
described by Inomata and Sakamoto. They showed that the
choroid was infiltrated by T and B lymphocytes, which
accumulated around choroidal melanocytes. This infiltration
remained detectable in eyes with “sunset glow fundus”[35].
Although it was established that VKH was an autoimmune
disease directed against melanocytes, as shown by Mae-
zawa et al. [27], and by Inomata and Sakamoto [35], the
auto-antigen was more precisely identified by Yamaki et al.
[36, 37] in an animal model. They immunised Lewis rats
with tyrosinase peptides, a melanocyte-associated enzyme
involved in the synthesis of melanin. This immunisation
produced uveitis, with lymphocytic infiltration in the entire
uvea, and subsequent depigmentation of the skin and
choroid [36, 37]. They also showed that peripheral blood
mononuclear cells from patients with VKH responded to
tyrosinase family peptides (TYR, TRP1, and TRP2) [37].

yellow, due to massive choroidal infiltration. The left image shows a
normal fundus; thus, this patient was diagnosed with “unilateral” VKH
disease. (Bottom left) Six images of FA show no lesions, but (bottom
right) six images of ICGA clearly show numerous hypofluorescent
dark dots (HDDs), which indicate choroidal granulomas in the
apparently uninvolved eye.

They showed that immunising mice with these peptides
induced ocular inflammation, which resembled VKH dis-
ease[37]. In 2006, Sugita et al. showed that CD4+ T-cell
clones from the eyes of patients with VKH produced
inflammatory cytokines in the presence of tyrosinase pep-
tides [3]. Additionally, several studies have indicated that
the human leucocyte antigen (HLA)-DR4 haplotypes, HLA-
DRB1#0405 and DRB1*0410, were robustly related to
VKH susceptibility [38].

One hypothesis of a possible trigger mechanism for VKH
disease proposed that CD4+ T cells sensitised to cytome-
galovirus peptides might cross-react with tyrosinase pep-
tides, due to a certain degree of homology (molecular
mimicry) [39].

Alongside T lymphocytes, B cells play a central role in
the development and propagation of autoimmune diseases.
In addition to producing autoantibodies, B cells may
capture antigens in their B-cell receptors and contribute to
autoimmunity by presenting autoantigens to pathogenic
T cells. In turn, those T cells produce proinflammatory
cytokines [40—42] Moreover, B lymphocytes were identi-
fied in the choroidal inflammatory cell infiltrate in
VKH disease [35, 43]. Consequently, B-cell depletion,
with the anti-CD20 monoclonal antibody, rituximab, is
an informed choice of treatment for patients with
refractory, chronic recurrent uveitis, associated with VKH
disease [44].
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Fig. 2 Signs of initial-onset, acute exudative VKH disease. a Fun-
doscopy images show bilateral retinal exudative detachments that
resulted from (b, cartoon) choroidal inflammation spill-over into the

Clinicopathology
Acute initial-onset VKH disease

Before the clinical signs of VKH become apparent, patients
often present prodromal symptoms, such as headache,
nausea, fever, vertigo, tinnitus, meningismus, scalp hyper-
sensitivity, or orbital pain [45, 46]. The prodromal stage of
VKH disease typically lasts a few hours or days, but
sometimes weeks. This stage corresponds to subclinical
ocular choroiditis or meningeal inflammation, which can
only be identified at this stage by performing ICGA [16]
(Fig. 1) or a CSF analysis [47]. By the same token, it has
been shown that, in preclinical VKH disease, only the
internal limiting membrane folds could be detected initially.
However, when ICGA was performed 24 h later, massive
ICGA lesions were observed [48]. With EDI-OCT, marked
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retina and optical disc. ¢ FA and d OCT images show exudative retinal
detachments. e EDI-OCT images show choroidal thickening in excess
of 400 um (yellow vertical lines), in early disease.

choroidal thickening could be detected as evidence of dif-
fuse choroidal inflammation [17].

After the prodromal phase, the disease becomes clini-
cally apparent. Choroidal inflammation secondarily affects
adjacent structures, including the optic disc, the retina, and
subsequently, the ciliary body, and sometimes the anterior
chamber. During the acute phase, a full-thickness granu-
loma can form that prevents normal choroidal flow [49]
Thus, the filling of choroidal arteries is delayed, followed
by a delay in choriocapillaris filling. This mechanically
induced delay in blood supply is thought to induce acute
ischaemic damage to the retinal pigment epithelium, which
could contribute to exudative retinal detachment.

In this second, uveitic/exudative stage, the disease
manifests as a bilateral, mostly granulomatous, panuveitis
with predominantly posterior involvement. In most cases, it
is characterised by exudative retinal detachment [50-52].
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The involvement is always bilateral, and it includes papil-
litis, serous detachments of the retina, and mild to moderate
vitritis. In the absence of therapy, most of the time, it
extends anteriorly, in the form of granulomatous uveitis,
with small to mid-sized granulomatous keratic precipitates
[41, 50-52] (Fig. 2). When the inflammation is severe, the
process can involve the ciliary body, which produces
supraciliary fluid. This fluid accumulates at the origin of a
ciliary detachment and causes myopisation, and sometimes,
angle-closure glaucoma [52].

It is of utmost importance to be aware that, in acute
initial-onset VKH disease, the initial inflammatory events
take place in the uvea, starting in the choroid, or more
precisely, in the choroidal stroma. The stroma is the
exclusive origin of all inflammation; hence, it is called
primary stromal choroiditis [53]. Other structures, like the
retina and optic disc, only become involved secondary to
choroidal inflammation. That is, these other structures
become inflamed as a consequence of choroiditis; they do
not initiate inflammation by themselves [54]. (Fig. 2)

Therefore, the approach to VKH disease management is
based on the fact that the single and exclusive source of all
intraocular inflammation is the choroidal stroma. This fea-
ture makes VKH disease unique, compared to other chor-
oiditis entities, such as sarcoidosis, which involves both the
choroid and retina at random [55], or birdshot retinochor-
oiditis, which can display dual, parallel, and independent
involvement of the choroid and retina [56]. Diagnostic
criteria and investigations of early-onset VKH disease will
be discussed in the next section.

Chronic VKH disease

When appropriate therapy is not introduced diligently,
within “the therapeutic window of opportunity”, after
initial-onset VKH is diagnosed [18], the disease will evolve
to chronic VKH disease. Chronic VKH disease must be
distinguished from initial-onset disease, in terms of the
clinical signs, evolution, response to treatment, and com-
plications [13].

The chronic course of VKH disease can exhibit a sub-
clinical smouldering evolution, recurrent bouts of inflam-
mation, or a combination of both these patterns [57]. The
clinical signs, at the ocular level, comprise chronic granu-
lomatous anterior uveitis; sunset glow fundus (SGF),
defined as progressive fundus depigmentation; peripheral
atrophic foci, which represent scars of Dalen-Fuchs
nodules; and pigment migration. Beyond the eye, the clin-
ical signs comprise integumentary changes, like vitiligo,
poliosis, and alopecia, and auditory involvement, in the
form of dysacusis, tinnitus, or hearing loss [8]. Logically,
chronic VKH disease affects mainly the anterior segment,
because melanocytes persist in this part of the uvea after the

earlier phases of the disease have largely destroyed mela-
nocytes in the choroid [58, 59]. However, a sensitive ana-
lysis of the choroid, performed with ICGA, has clearly
shown that concomitant subclinical inflammation is active
in the choroid during chronic clinical anterior recurrences
[60]. Indeed, currently, ICGA provides information on the
whole fundus. In contrast, with the OCT instruments cur-
rently available, EDI-OCT can provide only posterior pole
imaging.

In bilateral chronic recurrent anterior granulomatous or
panuveitis, in addition to compatible clinical findings, such
as SGF, ICGA is a relevant complementary investigational
tool for confirming the diagnosis. Although exudative ret-
inal detachments do not typically occur during recurrences
or chronic disease, ICGA is useful, because it shows typical
hypofluorescent dark dots (HDDs) evenly distributed over
the entire fundus, which probably indicates ongoing
immune cell infiltration around the remaining choroidal
melanocytes [60-62]. In addition, a choroidal thickness
measurement, with EDI-OCT or another choroidal OCT
method, such as Swept Source OCT, provides useful
information on posterior involvement in chronic disease
[17, 63, 64]. However, chronic disease includes a mixture of
choroidal atrophy and choroidal thickening, due to new
areas of inflammatory activity; therefore, the EDI-OCT
method is less reliable than ICGA for assessing and mon-
itoring activity in this post-acute situation. Indeed, in a
recent study, ICGA was much more sensitive than EDI-
OCT in detecting inflammatory choroidal foci in patients
with chronic VKH that displayed SGF [65].

Clearly, chronic disease will require prolonged therapy,
because several, mostly (but not only) anterior recurrences,
will occur during the evolution of the disease. Moreover,
chronic disease often leads to complications. Abu El-Asrar
et al. showed that chronic VKH disease was significantly
associated with severe anterior segment inflammation,
ocular complications, and a poor visual outcome [51].
They compared follow-up assessments of treated patients
between an initial-onset group and a chronic VKH
group, and we found that, respectively, 16% versus 66.3%
had cataracts, 13% versus 32% had glaucoma, and 0%
versus 17.5% had subretinal neovascular membranes [51].
Moreover, chronic evolution and SGF were shown to be
associated with worse retinal sensitivity [66]. Unlike the
mostly treatable complications, like cataract, glaucoma,
and subretinal neovascular membranes, subretinal fibrosis is
a more deleterious complication that occurs rarely in
chronic VKH. In one series of 101 patients, subretinal
fibrosis occurred in 6% of patients [67]. However, its
occurrence depended on the severity of disease and the
diligence and strength of therapy. One risk factor for sub-
retinal fibrosis is the development of bullous retinal
detachments [68].

SPRINGER NATURE
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Update on diagnostic criteria of initial-onset
VKH

More than 20 years have elapsed since a workshop was held on
revised diagnostic criteria for VKH disease (October
19-21,1999, University of California Conference Centre, Lake
Arrowhead, California) [14]. Discussions were very lively, and
some participants were uncomfortable with the final resul,
because initial-onset and chronic disease were not considered
separately; thus, the consensus group tried to accommodate
both stages in one set of criteria. The criteria distinguished three
categories: complete, incomplete, and probable VKH disease,
based on the presence of acute or chronic ocular signs, the
neurological/auditory findings, and the integumentary changes.

However, little by little, it became clear that VKH should
be subdivided into initial-onset and chronic disease forms,
including, for the latter, all cases that lacked early, vigorous
treatment [13]. For example, the inclusion of both acute and
chronic ocular and extraocular signs in the criteria caused
the complete VKH form to become rarely observed in all
subsequent studies that adopted this classification, because
acute and chronic signs coexist only exceptionally. More-
over, in the revised criteria, diffuse choroiditis was con-
sidered the sine qua non feature of early ocular disease.
However, evidence of diffuse choroiditis was based on the
clinical finding of secondary retinal detachment, fluorescein
angiography (FA) findings of leaks and pooling, which are
only indirect signs of diffuse choroiditis, or a rough, ultra-
sonographic demonstration of choroidal thickening. Thus,
another shortcoming of the criteria was the failure to include
ICGA, which is the best method for characterising choroidal
inflammation. Moreover, EDI-OCT has recently become
available. EDI-OCT is another precious investigational tool
for assessing choroidal inflammation. Consequently, it
appeared justified to propose more adequate diagnostic
criteria, and in particular, to elaborate separate criteria for
initial-onset VKH and chronic VKH.

In that regard, a remarkable study was performed by
Yang et al. [69] to distinguish the initial-onset from the late
phase of VKH disease [69]. However, they proposed cri-
teria that did not include ICGA, even though it is the most
sensitive modality for detecting choroidal lesions, HDDs,
and other signs of initial-onset VKH that were present in
100% of patients in numerous previous studies [70-73].
Indeed, Yang et al. [69] reported that ICGA detected HDDs
in 91.3% of their patients.

Although ICGA is not practiced in some parts of the
world, it should not be discarded, because the criteria are
intended to be universal. Instead, ICGA should be included
in conjunction with EDI-OCT, a surrogate for ICGA, when
ICGA is not available.

Another interesting imaging modality that has also been
used in assessing VKH disease is optical coherence
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Table 1 The proposed new diagnostic criteria for initial-onset VKH
disease.

1. No ocular trauma or surgery preceding disease onset®
2. Bilateral involvement (verified with ICGA and/or EDI-OCT)?*

3. Exclusion of other infectious, inflammatory, or masquerading
entities, particularly other stromal choroiditis entities (e.g.,
tuberculosis, sarcoidosis, or syphilis)*

4. Diffuse choroiditis, evidenced by ICGA and/or EDI-OCT?
5. Signs and symptoms having persisted for less than 4 weeks®

6. Absence of clinical findings compatible with chronic disease (i.e.,
SGF or integumentary signs, like vitiligo, alopecia, or poliosis)®*

7. Exudative retinal detachment (evidenced by pooling and pinpoint
leaks on FA and ICGA) (a very helpful criterion when present)

8. Disc hyperfluorescence (a helpful criterion)

9. Neurological/auditory findings (meningismus, tinnitus, acute
hearing loss) (a helpful criterion)

*Essential required criteria.

tomography angiography (OCTA). In one study, OCTA
showed choriocapillaris voids that correlated with ICGA
signs [74]. That correlation could probably be explained by
the fact that, in VKH disease, HDDs are full-thickness
stromal lesions, and they exert pressure on the chor-
iocapillaris. However, VKH disease is principally a chor-
oidal stromal disease; consequently, we cannot anticipate
that OCTA will constitute a routinely relevant modality, and
it cannot serve as a diagnostic tool.

In the diagnostic criteria proposed by our group
(Table 1), diffuse choroiditis remains a sine qua non diag-
nostic criterion. Therefore, precise choroidal imaging is
crucial, and it was included for the early, accurate diagnosis
of initial-onset VKH disease.

The study by Yang et al. [69] also proposed diagnostic
criteria for late-stage VKH disease, which are straightfor-
ward. However, the criteria did not include an appraisal of
patients assessed beyond 4 weeks of the initial manifesta-
tion or patients that had not received adequate treatment.
Although the latter patient group does not yet present the
characteristic signs of late-stage disease, this group should
be included in the diagnosis of chronic disease.

Due to the advent of ICGA and EDI-OCT, the diagnostic
criteria presented here for initial-onset VKH disease have
become much simpler and handier than the original criteria.
These new imaging modalities (ICGA and EDI-OCT) are
highly sensitive for analysing choroidal inflammation,
which is the initial site of inflammatory activity.

Management of initial-onset VKH disease
(the essential role of ICGA)

The key to successfully managing acute initial-onset VKH
disease is prompt, vigorous, sustained therapy. The
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expected goal to be achieved is no less than a cure of the
disease [75]. Several prerequisites must be fulfilled for a
favourable outcome, including: (1) early diagnosis, (2) early
treatment, (3) combined treatment of steroidal and non-
steroidal immunosuppression [75, 76], and (4) close follow-
up monitoring to detect subclinical choroidal disease and
subclinical choroidal reactivation [62, 77].

Early diagnosis

Within 4 weeks of disease onset, an early diagnosis is
crucial. Thanks to the recently available tools for imaging
the choroid, an early diagnosis can be expected, even when
the presentation is not full-blown and typical serous retinal
detachments are absent, or not yet present. Investigational
modalities, such as ICGA and EDI-OCT, are highly precise
in establishing the “disease defining sign” of diffuse chor-
oiditis, which contributes substantially to reaching an early
diagnosis. For diagnosing initial-onset VKH, ICGA dis-
played 100% sensitivity for identifying signs in multiple
studies [70-73] and over 90% sensitivity in other studies
[69]. In these studies, the semiology of ICGA in initial-
onset VKH disease has been precisely established. Four
main ICGA signs have been defined, including early
hyperfluorescent choroidal vessels, HDDs, fuzzy choroidal
vessels, and disc hyperfluorescence. (Fig. 3) EDI-OCT had
a slightly lower sensitivity for identifying diffuse chor-
oiditis, but its sensitivity was above 90% [69]. The major
drawback of currently available instruments is that they do
not show peripheral involvement; however, new genera-
tions of these instruments may overcome this disadvantage.

In chronic VKH disease, EDI-OCT is less reliable than
ICGA in detecting choroiditis, because the choroidal
thickness is globally reduced. Therefore, EDI-OCT does not
always detect disease reactivation [65, 78].

Early treatment

The main principle in treating early-onset VKH disease is to
suppress the initial intraocular inflammation in the acute
posterior uveitic/exudative stage, with early, aggressive
IST. This early treatment will shorten the duration of the
disease, may prevent progression to the chronic stage, and
may also reduce the incidence of extraocular manifestations.
Many studies have shown that early treatment is essential
for the successful management of initial-onset VKH
[75, 79-81]. The so-called “window of therapeutic oppor-
tunity”, in immune-mediated diseases, was defined as the
time interval, after the initial-onset of disease, during which
adequate treatment will substantially modify the disease
outcome, and possibly, even lead to a cure. For VKH, this
window probably lies between 2 and 4 weeks of onset, and
closer to two weeks, when the disease is more severe [18].

Combined steroidal and nonsteroidal
immunosuppression

When VKH is not properly treated, intraocular inflamma-
tion will proceed to chronic recurrent granulomatous ante-
rior uveitis with typical SGF [50, 51]. Moreover, several
studies have reported that, despite proper early treatment
with corticosteroid monotherapy, chronic smouldering and/
or recurrent granulomatous inflammation and SGF devel-
oped, with peripapillary atrophy and small, depigmented,
atrophic lesions at the level of the retinal pigment epithe-
lium [50, 82].

Sakata et al. reported that patients with VKH had a high
rate of clinical recurrence after receiving early treatment
with high-dose corticosteroids. The treatment was given
within 30 days of disease onset, and later, it was slowly
tapered off. In that cohort, 79% of patients progressed to
chronic recurrent disease, and 38% developed subretinal
fibrosis [83]. Similarly, Chee et al. observed that, among
patients that received high-dose corticosteroid therapy
within 2 weeks of onset, one-third progressed to chronic
recurrent disease [82]. Keino et al. demonstrated that,
despite high-dose corticosteroid therapy administered at the
initial VKH onset, 17.5% of patients developed chronic
ocular inflammation [84].

Compared to initial-onset, acute VKH disease treated
with appropriate combined therapy, chronic recurrent VKH
disease is associated with significantly more severe anterior
segment inflammation, worse visual acuity, and a worse
mean retinal sensitivity score [66, 76, 85] Chronic recurrent
granulomatous inflammation in the anterior segment with
SGF is also more refractory to treatment and more prone to
complications, compared to initial-onset, acute VKH dis-
ease [50, 51, 76].

These reports clearly indicated that systemic corticos-
teroid therapy, even when given promptly in initial-onset
VKH disease, did not seem to prevent chronic evolution in a
large proportion of cases. Therefore, we performed a sys-
tematic literature search to compare the rates of chronic
evolution and SGF between patients that received early
corticosteroid monotherapy and patients treated with dual
steroidal and nonsteroidal immunosuppression, immediately
at the onset of VKH disease [75].

We identified 20 studies on treatments for early-onset
VKH disease. In 16 studies (802 patients), corticosteroid
monotherapy was applied, and in four studies, 172 patients
received dual steroidal and nonsteroidal immunosuppres-
sion. In the corticosteroid monotherapy group, 44% of
patients displayed chronic evolution, and 59% displayed
SGF. In the dual steroidal plus nonsteroidal immunosup-
pression group, these proportions were substantially lower,
with rates of 2.3% for chronic evolution and 17.5% for SGF
[75]. These proportions changed slightly, according to
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Fig. 3 Four main ICGA signs of acute initial-onset VKH disease. a
Images show numerous, evenly-sized hypofluorescent dark dots
(HDDs), regularly distributed over the entire fundus, the most
demonstrative and quantifiable ICGA sign of VKH. b Early hyper-
fluorescent vessels and ¢ a hyperfluorescent disc (normally

geographic areas, but the difference between treatments
remained highly significant [86]. These data left no
remaining doubt that combining steroidal and nonsteroidal
immunosuppression is the management of choice for initial-
onset VKH disease.

Currently, two questions remain open: (1) What addi-
tional immunosuppressant agent should be used? And, (2)
How long should therapy be given? The latter question is
discussed in the next section.

The four studies [12, 69, 77, 85] on combined treatment
in our literature review [75, 86] administered diverse
immunosuppressive agents. In a study by Abu El-Asrar
et al., which included 38 patients, the nonsteroidal immu-
nosuppressant was mycophenolate mofetil. They reported
no cases of chronic evolution or SGF [85]. Moreover, those
patients discontinued treatment without a relapse of
inflammation [85]. Those findings suggested that, similar to
rheumatoid arthritis, there is a therapeutic window of
opportunity for the highly successful treatment of uveitis
associated with VKH disease. This window occurs during
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hypofluorescent on ICGA) indicates severe inflammation. (d1) Fuzzy,
indistinct choroidal vessels represent the fourth ICGA sign. (d2) After
3 days of intravenous methylprednisolone, the courses and structures
of choroidal vessels are again distinctly visible.

the early initial-onset, acute uveitic phase, likely because
the underlying disease process has not fully matured in that
phase [18]. In the study by Yang et al., in addition to cor-
ticosteroids, 105 patients received immunosuppressive
agents, including cyclosporine, cyclophosphamide, metho-
trexate, or azathioprine. They reported no case of chronic
evolution, and 22.9% of patients developed mild SGF
[69, 87]. In a study by Lodhi et al., concomitant aza-
thioprine was administered as an immunosuppressive agent,
and they observed rates of 17% for chronic evolution and
25% for SGF [12]. Bouchenaki and Herbort administered
azathioprine, mycophenolate mofetil, cyclosporine, adali-
mumab, and interferon-o to two patients that received two
immunosuppressants in addition to corticosteroids [77].
They noted no chronic evolution or SGF.

In those four studies, several different immunosuppres-
sive agents were administered, and all had similarly good
results. This finding suggested that the choice of immuno-
suppressant does not matter as much as the choice of
giving corticosteroids combined with a nonsteroidal
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Fig. 4 Extreme sensitivity and global information on whole fundus
involvement, assessed with ICGA. (Top) ICGA images show VKH
disease responsiveness to initial high-dose corticosteroids, then
mycophenolic acid (Myfortic”) and cyclosporine. Note peripheral
recurrence, characterised by numerous HDDs. (Bottom) After intro-
ducing infliximab, complete resolution of choroiditis occurred within
5 weeks. This finding established infliximab as the therapy of choice in

immunosuppressant as the fist-line therapy. However, for
each individual case, the efficacy of the chosen treatment
regimen should be monitored with ICGA to determine
whether HDDs have regressed or persisted, despite treat-
ment (Fig. 4 and 5).

Several trials have demonstrated the efficacy of cyclos-
porine [88], azathioprine [89], mycophenolate mofetil [90],
methotrexate [90], adalimumab [91], and rituximab in VKH
disease [44, 92]. During the GOIW congress, in June 2019,
in Sapporo, Japan, a workshop was held to launch a clinical
trial that aimed to determine the optimal choice of immu-
nosuppressant for combining with  corticosteroids.

Pre-infliximab

5 weeks post-infliximab

this patient with VKH that showed treatment responsiveness. Posterior
pole involvement was minimal, and choroidal OCT did not reflect a
spectacular improvement in choroiditis. ICGA-assisted monitoring of
choroidal inflammation is crucial for prompt determinations of the
inefficacy or efficacy of immunosuppressive treatment for each indi-
vidual patient.

However, that trial was not launched, because a strong
tendency towards corticosteroid monotherapy prevailed in
the assembly, and finally, the issue was not addressed.

In uveitis, and in immunogenic inflammatory diseases as
a whole, the present trend is to use less corticosteroids. This
tendency had a double advantage for VKH, because, in
addition to the IST effect, the ocular barrier could be
restored, and with that, we could expect a potential cure of
the disease. Currently, we have at our disposal of a large
array of immunosuppressive agents which we can manip-
ulate more appropriately [93, 94]. When the severity of side
effects was compared between corticosteroids and

SPRINGER NATURE



38

C. P. HerbortJr et al.

Fig. 5 Indocyanine green
angiography is more sensitive
and reactive than EDI-OCT
for precise follow-ups in VKH
disease. Images are from the
same patient as shown in Fig. 4a
Here in a, the ICGA score of
20.5/40 indicates that the
choroiditis is not responding to
mycophenolic acid and
cyclosporine. After 6 months of
treatment, infliximab was added
(Remicade'&, an anti-TNF-agent,
5 mg/kg per infusion). b Five
weeks later (after three
infusions), the HDDs
completely disappeared, and the
ICGA score decreased from
20.5+49t0 1 (p<0.03). ¢, d
The choroidal thickness (yellow
vertical lines) decreased slightly,
but not significantly, from a
mean of ¢ 507 + 66 to a mean of
d 460+ 18 um (p =0.31).

conventional immunosuppressants, such as mycophenolate
mofetil, azathioprine, or cyclosporine, the immunosup-
pressants were clearly more favourable, and biologic agents
showed even more favourability [44, 91, 92]. The low
prevalence of side-effects and the corticosteroid-sparing
effect of nonsteroidal immunosuppressants provide benefits
that largely exceed the inconvenience of their use. Indeed,
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460+18 pm

close to half of patients with initial-onset VKH could be
spared from chronic evolution. Moreover, the benefits are
even higher, when considering the prevalence of SGF, an
indicator of ongoing smouldering choroiditis. SGF devel-
oped in only 17.5% of patients treated with combined
therapy, compared to 60% of patients treated with steroidal
therapy alone [75].
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Close monitoring of subclinical choroiditis for
determining treatment duration

VKH is a primary stromal choroiditis because the inflam-
mation exclusively originates from the choroid. Once sub-
clinical choroiditis has been eradicated, all intraocular
inflammation is eliminated. Therefore, it is crucial to use the
performing investigational modalities at our disposal to
detect and monitor choroidal inflammatory lesions, even
when they are subclinical. It has been shown that ICGA
could detect early subclinical disease and subclinical
recurrences, which can occur when tapering off the therapy
[77]. ICGA could also detect occult, concomitant choroidal
inflammation during anterior segment recurrence, when
there was no apparent posterior uveal activity [60]. There-
fore, ICGA appears to be the modality of choice for
detecting and following VKH disease, because it provides
information on the whole fundus, and on the crucial core
structure of the disease process, the choroid, which is not
otherwise available. EDI-OCT, which can detect choroidal
thickening, is another quality imaging procedure that can be
used to follow choroidal involvement in initial-onset
VKH disease [17, 63, 95, 96]. EDI-OCT complements
ICGA in investigations of diffuse choroiditis, and it can be
used instead of ICGA, when ICGA is unavailable. How-
ever, EDI-OCT is less reliable and less precise than
ICGA for detecting minute changes that require an adjust-
ment to therapy [78] (Fig. 5). Thanks to ICGA, and to a
lesser extent, EDI-OCT, it is currently possible to follow
inflammatory choroidal lesions and their evolution very
precisely. This is the fourth prerequisite for the optimal
management of VKH disease: monitoring subclinical
choroidal inflammation, until the absence of occult chor-
oiditis is verified.

It is well known that, in most cases, controlling a clini-
cally apparent disease is not sufficient for a cure. ICGA-
monitoring during VKH treatment has shown that, once the
clinical signs and functional parameters have normalised
(i.e., the fundus picture, OCT, FA, and visual acuity),
choroidal inflammation remains and continues to evolve
[61, 62, 77]. The persistence of choroidal subclinical dis-
ease explains why, in most patients that receive “standard”
corticosteroid monotherapy, VKH continues to evolve
towards SGF [97]. In practice, when these elements are
taken into account, initial-onset VKH disease should be
treated in two main phases: (1) treating the early uveitic/
exudative acute stage, and (2) maintaining sufficient ther-
apy, including first-line nonsteroidal immunosuppressive
agents, until all choroidal inflammation has resolved; thus,
tapering the therapy should be assisted, preferably with
ICGA monitoring, or when ICGA 1is not available, with
EDI-OCT monitoring. Moreover, because ICGA is an
invasive, costly modality, a combination of ICGA and EDI-

OCT can be used, or EDI-OCT can be used alone,
depending on the setting and resources.

The severity of acute VKH disease requires treatment
with high-dose corticosteroids [98]. A 3-day course of
intravenous methylprednisolone (500-000 mg/day) is often
recommended, followed by high-dose oral prednisone (1.0
mg/kg) for 4-6 weeks. Although the need for intravenous
corticosteroid administration during the first 3 days of
treatment has not been proven definitively; however, com-
mon sense has it that, in case of hyperacute uveitis, a rapid
resolution of inflammation is desirable [99]. As indicated
earlier, the addition of a first-line, nonsteroidal immuno-
suppressant is crucial in the early phase of the disease.

After the clinical resolution of VKH disease, the task is
to verify the resolution of all subclinical choroidal inflam-
mation with ICGA (or EDI-OCT) and to succeed in tapering
the therapy without subclinical recurrences. This process
sometimes leads to a temporary increase in therapy, which
may be repeated, until the final tapering of therapy results in
a choroiditis-free resolution of the disease. In our experi-
ence, this treatment lasted 27.3 months +38.2 months
(range 9-114), which was too prolonged to use corticos-
teroids alone [77]. The advantage of this relentless therapy
approach was that a high proportion of patients could be ”
healed”, with no recurrent activity, within a mean follow-up
period 26 + 14.8 months without therapy, and a low pro-
portion of patients developed SGF [77]. Thus, to cure this
autoimmune condition, we recommend an ICGA-monitored
regression of choroidal disease in the post-acute phase of
VKH disease and a long-term tapering of inflammation-
suppressive therapy, until no recurrence of choroidal dis-
ease is observed (zero tolerance of choroiditis).

Meaningful ICGA-monitoring presupposes that ICGA
can be performed every 5-6 weeks during the first
4-5 months of treatment, and then every 2-3 months,
during the long-term tapering-off period. However, there
are cost considerations, and EDI-OCT might achieve com-
parable results [77]. Performing an ICGA every 6 months
during the follow-up cannot be called ICGA-monitoring,
because a low frequency of ICGAs does not allow treatment
modifications in a timely fashion. Therefore, it represents an
ICGA-documented follow-up. Nevertheless, early and sus-
tained treatment, with ICGA or EDI-OCT monitoring, can
modify the VKH phenotype.

A practical approach that we have used increasingly is
early, high-dose systemic steroids, combined with a rapid-
acting immunosuppressive drug, such as cyclosporine,
together with a well-tolerated immunosuppressant, such as
mycophenolic acid (Myfortic’), which requires several
weeks to develop full activity. This approach can accelerate
corticosteroid tapering, and it requires a limited period
(4-5 months) of cyclosporine use. When this therapeutic
regimen fails, disease activity can be controlled with a
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biologic therapy, for example, anti-TNF agents or the B-cell
inhibitor, rituximab [44, 91, 92]. Adalimumab has been
approved for treating non-infectious posterior uveitis or
panuveitis; thus, it should be considered a first-line biologic
agent for patients with VKH. Moreover, several case
reports have shown that infliximab was effective for treating
VKH [100].

We can expect to cure this autoimmune condition more
readily than other autoimmune diseases, because VKH
takes place in a secluded organ. Thus, when the blood-
ocular barriers are promptly restored with early, vigorous,
sustained therapy, chronic aggression cannot occur.

Conclusion

This review showed that the current diagnostic criteria for
VKH must be reconsidered, in light of the new investiga-
tional capacities, particularly because the existing criteria
have not separated acute from chronic signs, which leads to
confusion. Here, new criteria were proposed for initial-onset
VKH disease; similarly, new criteria will have to be pro-
posed for chronic VKH.

VKH disease belongs to the group of primary stromal
choroiditis entities, which are characterised by inflammation
that originates exclusively from within the choroid.
Inflammatory damage to adjacent structures only occurs
when inflammatory factors spill over to those compart-
ments. Because inflammation initiates only in the choroid,
this structure should be targeted with therapy. The choroidal
compartment, unlike the retina, is easily accessible to sys-
temic therapy. Increasing evidence has shown that, when
treatment is conducted with zero tolerance to choroiditis
recurrence, detected with ICGA or EDI-OCT, a substantial
proportion of patients can be healed before depigmentation
occurs, and SGF would no longer be inevitable.
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