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Vogt-Koyanagi-Harada (VKH) disease is uncommon in the pediatric population and can have an
aggressive course with serious visual sequelae. A 12-year-old Han Chinese American female,
who presented with mild headaches and panuveitis with diffuse serous retinal detachments,
was diagnosed with VKH. Despite treatment with a combination of high-dose systemic cortico-
steroids, intravitreal triamcinolone injection, and mycophenolate mofetil, ocular inflamma-
tion was inadequately controlled. Addition of adalimumab allowed for inflammation
remission, improvement of vision, and tapering of systemic corticosteroids. Escalation of
immunosuppression until remission appears to be critical in this population. Further research
is needed to understand the complex pathophysiology of VKH and investigation for similar ef-
ficacy of other anti-tumor necrosis factor-alpha agents will need to be performed.
Copyright ª 2018, Formosan Medical Association. Published by Elsevier Taiwan LLC. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
Introduction

Vogt-Koyanagi-Harada (VKH) disease is a multi-system
autoimmune disease characterized by bilateral granulo-
matous panuveitis, and associated neurological, integu-
mentary, and auditory symptoms. VKH syndrome is more
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prevalent in ethnic groups with moderate pigmentation
such as Asians, Hispanics, and Native Americans and rare
among Caucasians and Blacks. VKH usually affects patients
in their second to fifth decades.1,2 The exact pathogenesis
of VKH disease is still unknown, but it is generally consid-
ered a T-cell mediated autoimmune reaction against me-
lanocyte and melanocyte-related antigen.3
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According to the revised diagnostic criteria for VKH
disease published in 2001 by a panel of international ex-
perts, there are three categories of VKH disease: complete
VKH, incomplete VKH and probable VKH. For complete VKH,
involvement of bilateral eyes, neurologic/auditory and
integumentary systems are required for diagnosis. For
incomplete VKH, in addition to ocular involvement, either
neurologic/auditory or integumentary findings must be
present. For probable VKH, there is only isolated ocular
involvement. In all three categories, there must be no
preceding history of penetrating ocular trauma or surgery
and no clinical or laboratory evidence indicating another
cause for the findings.2

Although rare, a limited number of pediatric cases have
been reported. In this case report, we describe a 12-year-
old female with complete VKH disease requiring treatment
with systemic corticosteroids, mycophenolate mofetil
(MMF) and adalimumab to achieve remission.
Case report

A 12-year-old Han Chinese American female presented to
our tertiary eye care center with one week of bilateral
blurry vision and floaters. Her symptoms had not improved
despite two days of topical prednisolone 1% prescribed by
the referring ophthalmologist.

The past medical history was significant for asthma and
atopic dermatitis. The review of systems revealed mild
headaches coinciding with onset of blurry vision. Her skin
exam was notable for atopic dermatitis involving her ante-
cubital fossa and forearms. Therewas no evidence of vitiligo.
She received a left auricular piercing one month earlier,
which remained inflamed and tender. She was afebrile, and
denied hearing or other neurological deficits. There was no
history of penetrating ocular trauma or surgery.

Best corrected visual acuity (BCVA) was 20/50 (0.4) OD
and 20/30 (0.67) OS. There were bilateral 1 þ anterior
chamber (AC) cells without keratic precipitate. Posterior
exam showed diffuse serous retinal detachments without
vitritis or optic disc edema. Bilateral multiple early
pinpoint leakages and late pooling were seen on wide field
fluorescein angiography (FA) (Fig. 1A). Optical coherence
tomography (OCT) showed subretinal fluid (SRF) in a
distinctive scalloping pattern (Fig. 2A). Characteristic for
VKH, there was no cystoid macular edema. Systemic
workup was non-revealing, including normal complete
blood cell count, negative C-reactive protein, antinuclear
antibody, rheumatoid factor, HLA-B27, rapid plasma reagin,
fluorescent treponemal antibody absorption test, Lyme
titer, purified protein derivative skin test, chest X-ray,
urinalysis and blood cultures.

A diagnosis of incomplete VKH disease was made. High-
dose oral prednisone (1 mg/kg/day) and topical predniso-
lone 1% q2H OU were promptly started on the day of
referral. BCVA continued to deteriorate to 20/400 (0.05) OD
and 20/200 (0.1) OS, with further accumulation of SRF and
3 þ AC cells in the following week. She was subsequently
admitted for pulse intravenous methylprednisolone 250 mg
q6h for three days and showed rapid improvement of SRF
(Fig. 2B) and BCVA back to 20/50 (0.4) OD and 20/40
(0.5) OS.
Upon completion of pulse intravenous corticosteroids,
the patient was discharged on oral prednisone (1.5 mg/kg/
day). Over the next 2 weeks, she developed re-
accumulation of SRF (Fig. 2C) and 1 þ AC cells while on
prednisone 1.5 mg/kg/day. BCVA again declined to 20/400
(0.05) OD and 20/200 (0.1) OS. The patient then received
one intravitreal injection of triamcinolone 2 mg in her right
eye only, which did not resolve SRF completely. Further
increase in systemic corticosteroids was required to ach-
ieve SRF resolution. However, her intraocular pressure
became elevated OU, requiring the addition of topical
timolol, brimonidine, latanoprost and oral acetazolamide.

Two months after initiation of systemic corticosteroids
and multiple failed attempts of slow tapering, the patient
developed a severe Cushingoid appearance. Mycophenolate
mofetil (MMF)was initiated and titrated up to 1500mgPOBID
in co-management with a pediatric rheumatologist. Despite
the addition of MMF, the patient had persistentþ0.5 AC cells
and trace SRF, in particular when oral prednisone was
tapered below 1 mg/kg/day. Hyperfluorescent pinpoint
leakage was no longer seen on early phase FA (Fig. 1B).
However, late phase hyperfluorescent optic disc and leak-
ages were evident on FA (Fig. 1D). Indocyanine green angi-
ography showed multiple hypofluorescent dark spots
persistent in all phases (Fig. 1C) and areas of choroidal
hyperfluorescence in the intermediate to late phases
(Fig. 1E), suggesting persistent choroidal inflammation.

Around the same time, patchy, non-scarring alopecia was
noted at the vertex of the scalp with poliosis of hairs in this
area (Fig. 3A). Histopathology of this area showed a non-
scarring, non-inflammatory alopecia with a normal number
of anagen hair follicles with varying diameter. In the clinical
context, the pathology was felt to be consistent with the
recovery phase of telogen effluvium (Fig. 3B). The narrow
alternating banding of poliosis and normal hair shaft color
likely represents the alternating achievement of appropriate
immunosuppressant and unsuccessful attempts at tapering
of systemic steroids. With the development of poliosis, the
patient now met criteria for complete VKH disease.

An anti-tumor necrosis factor-alpha agent was added to
facilitate further tapering of systemic corticosteroids. The
patient was started on adalimumab 40 mg SQ q2 weeks,
with resolution of AC inflammation and SRF after second
injection. Gradual taper of steroids over the next several
months was smooth until oral prednisone was tapered to
1 mg per day, when the patient had transient 0.5 þ AC cells
without posterior involvement. Sequential cessations of
steroids and MMF were possible while on adalimumab 40 mg
SQ q2 weeks. Currently at 32-month follow up, patient has
been on adalimumab alone for 13 months with BCVA 20/25
(0.8) OU, and no signs of active uveitis. There are early
sunset-glow fundus changes with numerous small areas of
choroidal de-pigmentation (Fig. 2D), but no perilimbal
vitiligo or cataract formation. She continues to show
improvement of alopecia and poliosis. No adverse events
have been associated with MMF or adalimumab.
Discussion

Although the clinical course of VKH disease is currently well
characterized, the pathogenesis is poorly understood.2



Figure 1 (A) Initial FA showed bilateral multiple early pinpoint leakages and late pooling, consistent with VKH disease before
immunosuppressive treatment. Under treatment of mycophenolate mofetil and prednisone, there was resolution of early pinpoint
leakages (B), but evidence of late phase hyperfluorescent optic disc and leakages on FA (D). On ICG, multiple persistent choroidal
hypofluorescent dark spots in all phases (C) and areas of hyperfluorescence in the intermediate to late phases (E), suggested
persistent choroidal inflammation.
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Various class II human leukocyte antigens (HLAs), such as
HLA-DR4 among Japanese population,4 have been linked
with increased risk of developing VKH disease. T cells
infiltrating eyes in VKH disease have been demonstrated to
react to human melanocyte antigens.3 It has been hypoth-
esized that skin injury may be a precipitating event of VKH
disease in genetically susceptible individuals.5,6 Interest-
ingly, our patient had undergone auricular piercing prior to
the onset of symptoms. Infectious triggers may also explain
the prodromal phase of VKH disease. Exogenous infectious
micro-organisms, such as cytomegalovirus and Epstein-Barr
virus, have been suspected as triggering agents that elicit
autoimmune cross reactivity with specific melanocyte
antigens.3,7

There are fewer than 200 pediatric VKH cases aged 16
or younger reported in the English literature. Overall,



Figure 2 (A) Fundus photograph and OCT showed multiple areas of SRF on presentation prior to immunosuppressive therapy in
VKH. (B) Significant improvement of SRF after pulse intravenous corticosteroids. (C) Rapid re-accumulation of SRF when switching
from intravenous to oral corticosteroids. (D) Early sunset-glow fundus changes at 32-month follow up.
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Figure 3 (A) Patchy, non-scarring alopecia and poliosis at the
vertex of the scalp. (B) Histopathology showed non-scarring,
non-inflammatory alopecia with normal number of anagen hair
follicles and alternating banding of poliosis, consistent with the
recovery phase of telogen effluvium.
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pediatric VKH appears to be more aggressive with worse
visual outcomes when compared with adults. This may be
due to the disease process itself or to a higher likelihood of
late presentation, and therefore delayed initiation of
treatment in children.8e10 In general, unfavorable prog-
nostic factors include delayed diagnosis and initiation of
therapy, poor visual acuity at presentation, frequent
recurrences, rapid tapering of systemic corticosteroids,
and development of complications such as subretinal
fibrosis.11e13 It also has been observed that patients with
complete VKH disease seem to do worse than those with
ocular findings only.12,14

High-dose systemic corticosteroids is the mainstay of
initial treatment for VKH disease. Pulse intravenous meth-
ylprednisolone 1 g/day or oral prednisone 1e2 mg/kg/day
are typical dosages for initial therapy, followed by a slow
tapering course over at least four months.1,13 Local delivery
of corticosteroids, such as posterior subtenon’s injections
and intravitreal injections or implants, can also be utilized in
ocular inflammation control.15 However, local corticoste-
roids therapy may fail in patients who already require high-
dose systemic corticosteroids or those with systemic
involvement of VKH.16 These patients likely represent the
more severe end of the disease spectrum. Prolonged high-
dose corticosteroids can lead to many complications such
as Cushing syndrome, hyperglycemia, increased risk of se-
vere infections, adrenal suppression, and growth retarda-
tion, particularly in children. Our patient showed marked
improvement of vision and SRF with high-dose systemic cor-
ticosteroids, but had significant difficulty with tapering. She
unfortunately became Cushingoid, with symptoms including
weight gain and development of moon face. Growth retar-
dation was also a major concern in our 12-year-old patient,
whowas in the 20th-25th percentile for height. In retrospect,
earlier initiation of immunosuppressive agents may have
been more favorable in ocular inflammation control and
avoidance of systemic corticosteroids side effects.

Immunonosuppressive agents can be added as adjunct
therapy in refractory VKH, or in patients who cannot
tolerate long-term high-dose corticosteroids. Cyclosporine
A (CSA), a calcineurin inhibitor that targets the T-cells, has
demonstrated efficacy in refractory VKH disease. Antime-
tabolites that target both T-cell and B-cell actions, such as
MMF, azathioprine (AZT) and methotrexate (MTX), also have
been shown to be beneficial.1 Different combinations of
triple-agent regimens, such as prednisone/CSA/MTX,
prednisone/CSA/MMF and prednisone/CSA/AZT, have been
reported in treating adult and pediatric VKH patients with
encouraging results.17e19 However, CSA is cumulatively
toxic to the kidney. In addition to their synergistic anti-
inflammatory and steroid-sparing effects, using multiple
agents may also reduce the dose requirement of each in-
dividual immunosuppressant, potentially reducing the risk
of dose-dependent toxicity.

A newer group of therapeutic agents, biological response
modifiers, have shown efficacy in treating non-infectious
uveitic diseases. These biologic agents specifically target
mediators of the immune system, such as cytokines, cyto-
kine receptors or cell surface markers.20 To date, there are
four case reports on the utilization of biological response
modifiers in refractory pediatric VKH disease. In one pedi-
atric VKH case recalcitrant to the combination of MTX and
oral prednisone, introduction of rituximab was efficacious
in inflammation control and vision improvement.21 Jeroudi
et al. reported successful use of adalimumab in a case of
refractory pediatric VKH, with rapid resolution of inflam-
mation and favorable visual outcome.22 Infliximab showed
mixed results in the treatment of pediatric VKH patients.
With the combination of prednisone/MTX/infliximab, one
patient had rapid positive response, while a second patient
in the same report did not have timely resolution of SRF and
required switching to another immunosuppressive
regimen.23 There was no serious adverse event among these
four cases. Nonetheless, concerns have been raised
regarding possible increased risk of malignancy, especially
lymphoma, in children receiving biological response modi-
fiers. However, due to the numerous confounding factors
such as frequent concomitant use of other immunosup-
pressants and underlying disease processes, an exact causal
relationship is still to be determined.24

To the best of our knowledge, this is the first pediatric
VKH case that required addition of adalimumab to MMF
and intravitreal triamcinolone to achieve remission.
Further studies will need to examine if the shorter the
length of poliosis the better the visual prognosis as it
correlates with duration of disease before adequate
immunosuppression.
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VKH disease can be aggressive and potentially vision-
threatening in pediatric patients. However, prompt diag-
nosis and close follow-up with rapid escalation of immu-
nosuppression until prolonged remission can lead to good
outcomes. In 2016, the USA Food and Drug Administration
has approved adalimumab as its first biologic agent for the
treatment of non-infectious intermediate, posterior, or
panuveitis in adults. Biologic agents application for pedi-
atric non-infectious uveitis remains an off-label use.
Although published in limited numbers, incorporation of
immunosuppressive agents to the treatment regimen ap-
pears to be beneficial in selective cases of pediatric VKH.
Further research is needed to investigate the appropriate
selection, efficacy and safety of steroid-sparing immuno-
suppressants in the context of pediatric VKH.
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