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Systemic glucocorticoid-free therapy with adalimumab plus
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Background: High dose systemic glucocorticoid is the main therapy of treatment-naive Vogt-Koyanagi-
Harada (VKH) disease. However, series side effects induced by high dose systemic glucocorticoid frequently
occur, which makes alternative therapy necessary for certain patients. This study sought to compare the
efficacy and safety of systemic glucocorticoid-free (SGF) therapy with conventional therapy (CT) as an initial
treatment for VKH patients.

Methods: VKH patients who had not been systemically treated were enrolled. Patients were allocated into
2 therapeutic groups depending on their treatments. In CT group, patients received systemic glucocorticoid
plus immunosuppressants (IS), and in SGF group, patients received adalimumab (ADA) plus IS. Patients
received approximately 12 months treatment and visit monthly. The outcome parameters included the
changes of best-corrected visual acuity (BCVA), intraocular inflammation (including anterior chamber
cell grade and vitritis grade) and central macular thickness (CMT) (the change values define as the final-
visit values subtracted from baseline counterparts). Other outcomes included the relapses times of ocular
inflammation, adverse events (AEs), changes of optic nerve inflammation (ONI) and intraocular/extraocular
manifestations.

Results: A total of 30 patients (60 eyes) were included. with 19 patients (38 eyes) in CT group and
11 patients (22 eyes) in SGF group. After approximately 1 year of treatment, the improvements of BCVA
were slight better in the SGF group (0.57£0.23) than in the CT group (0.40£0.26), (P=0.014). In both
groups, the ocular inflammatory improvements in both groups were similar, with an improvement of AC
cell grade of -1.5 (-2, -0.5) in CT group versus -1 (-2, -1) in SGF group (P=0.367); improvement of vitritis
grade was 0 (-1.25, 0) in CT group and -1 (-1, -1) in SGF group (P=0.050). The improvement in CMT
was similar in both groups, with -523.47+412.09 pm in CT group and -362.73+375.73 pm in SGF group
(P=0.572). The mean number of relapses was 1 (0, 2) in the CT group and 0 (0, 2) in the SGF group (P=0.372).
No severe AEs were observed in this study.

Conclusions: SGF therapy is effective, safe, and well-tolerated in treatment-naive VKH patients. SGF

therapy seems to be a feasible option in patients with existing systemic diseases intolerant to glucocorticoid.
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Introduction

Vogt-Koyanagi-Harada (VKH) disease is an immune-
mediated multisystem disease defined as bilateral
granulomatous panuveitis with or without extraocular
organ involvement, including neurological, auditory,
and integumentary symptoms. Research has shown that
pigmented people (e.g., Asian, Hispanic, and Native
American ethnicities) are the primary targets races (1).
Patients with VKH experience severe vision loss caused
directly by ocular inflammation attacks or indirectly by
ocular complications, ranging from cataracts, glaucoma, and
choroidal neovascular membranes, which can lead to the
development of subretinal fibrosis. If no proper treatment is
administered, patients inevitably become blind.

The prognosis of VKH relies largely on the rapid
resolution of inflammation (2). In general, ophthalmologists
prefer high-dose glucocorticoids with or without
immunosuppressants in the early stage of disease,
and a relatively optimistic prognosis can be achieved
administering this therapy. However, some issues need to
be addressed. Most frequently, patients with VKH require a
long-term treatment of systemic glucocorticoids. However,
variable side effects emerge in up to 90% of patients who
receive glucocorticoids for over 2 months regardless of
the dose (3-5). Long-term systemic glucocorticoid use
can result in a wide spectrum of side effects and affect
multiple systems, including the endocrine and metabolic,
neuropsychiatric, gastrointestinal, musculoskeletal,
cardiovascular, dermatologic, ocular, and immunologic
systems (5). Additionally, in glucocorticoid-resistant
patients, the efficacy of glucocorticoids is limited (6).
Consequently, a glucocorticoid-free therapy is needed in
some special cases.

In recent years, glucocorticoid-free therapy with
biologic agents was introduced into the treatment of VKH,
including anti-tumor necrosis factor alpha (TNF-0) agents
(infliximab) (7-9), anti-CD20 agents (rituximab) (10,11)
and interferon (12). However, these cases were applied in
a very limited scale and the efficacy remained debatable.
Most importantly, all these cases study were focusing on
refractory VKH.

Research has shown that the level of TNF-a is elevated
in patients who suffer from non-infectious uveitis, including
VKH. Neutralizing TNF-o with TNF-a inhibitors has
been shown to be a feasible tactic in the treatment of VKH
in several case reports (9,13-16). Adalimumab (ADA,
Humira, AbbVie, North Chicago, Illinois, USA), a fully
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humanized monoclonal antibody that specifically targets
TNF-a, was shown to be an ideal glucocorticoid-sparing
agent in a series of rheumatic diseases (17,18). In 2016,
ADA was approved for non-infectious uveitis by the Food
and Drug Administration (FDA). However, to date, the
few studies on ADA treatment in VKH disease have mainly
targeted refractory VKH, and none of these studies have
focused their attention on treatment-naive patients who
have not been systemically treated before.

Consequently, initial glucocorticoid-free therapy with
ADA plus immunosuppressants in treatment-naive VKH
patients deserves further investigation. The main objective
of this pilot study was to assess the feasibility, efficacy,
and safety of glucocorticoid-free therapy as an initial
treatment in treatment-naive VKH patients who had an
existing disease that could be exacerbated by systemic
glucocorticoids. We present the following article in
accordance with the STROBE reporting checklist (available
at https://atm.amegroups.com/article/view/10.21037/atm-
22-2668/rc).

Methods

We conducted this single-center, cohort study, comparative
study of patients with new-onset VKH disease who had
never been systemically treated. Since this study was a
cohort study, RCT was not appliable in this study. All
patients received approximately 12 months (and no less than
10 months) of treatment and recommended visit monthly.
This study was designed and conducted following the
principles of the Helsinki Declaration (as revised in 2013).
Written consent was obtained from all the participants,
and the Zhongshan Ophthalmic Center Ethics Committee
approved this study (No. 2020KYPJ104), and was registered
in Chinese Clinical Trial Registry Center with registration
No. ChiCTR200003023.

To be eligible for inclusion in this study, patients had
to meet the following inclusion criteria: (I) have bilateral
uveitis with the appearance of diffuse choroiditis and
retinal exudative detachment; (II) have no previous
systemic medical history of using systemic glucocorticoids
or immunosuppressive agents; (III) have active ocular
inflammation [anterior chamber cell/vitreous haze >1+
cells, optic nerve inflammation (ONI), vasculitis, retinitis,
or choroiditis]; (IV) have T-SPOT test negativity or anti-
tuberculosis (TB) treatments if they had tested positive
in the T-SPOT test; (V) have no evidence of active
infection or malignancy; (VI) have received treatment for
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approximately 12 months and no less than 10 months; and
(VII) have refractive media that were relatively transparent
and showed clear images from ocular examinations.

Patients were excluded from the study if they met any
of the following exclusion criteria: (I) had a coexisting
active infection (e.g., a recent immunodeficiency virus or
hepatitis); (II) had a refractive medium that was too opaque
to identify a clear image from fluorescein angiography (FA)
and optic coherent tomography (OCT), or other ocular
examinations; (III) had a history of malignant diseases;
and/or (IV) had undergone any surgical procedure in the
treatment period that potentially could have changed their
visual function, such as cataract extraction or refractive
surgeries.

Currently, it is thought that high-dose glucocorticoids
are required in the early stage of VKH disease. However,
in this cohort, some patients had existing systemic diseases
(including gastritis, chronic enteritis, gastrointestinal
ulcers, and hypertension), which are irrelevant to the
ocular inflammation, but that can be exacerbated by
glucocorticoids. These patients were informed of the
potential risks of glucocorticoids in advance. The selection
of treatment was based on a shared consensus reached
between the ophthalmologists and patients. Patients were
divided into the following 2 therapeutic groups according
to the treatment they received: (I) the conventional
therapy (CT) group, which received glucocorticoids plus
immunosuppressants; and (II) the systemic glucocorticoid-
free (SGF) therapy group, which received ADA plus
immunosuppressants. In the CT group, 6 patients had
chronic diseases, including chronic gastritis, chronic
enteritis, gastrointestinal ulcers, and hypertension, or were
hepatitis virus B carriers. In the SGF group, 11 patients
had systemic diseases, including chronic gastritis, chronic
enteritis, gastrointestinal ulcers, and hypertension. All the
systemic diseases in patients in this cohort were isolated
from the ocular inflammation, and were irrelevant to the
onset, severity and, prognosis of the ocular disease.

Treatment: in the CT group, oral glucocorticoids were
administered at 1 mg/kg/d; if severe anterior chamber
inflammation or diffuse/highly serous retinal detachment
(SRD) was present, methylprednisolone (MP) was
administered intravenously and tapered every 3 days to 80 mg,
after which oral glucocorticoids (starting at 1 mg/kg/d)
was administered, and then tapered as the inflammation
de-escalated. Comedication with the immunosuppressive
treatments was initiated with methotrexate (MTX),
cyclosporin A (CsA), or mycophenolate mofetil (MMF).
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Stomach protectors, potassium chloride, calcium tablets,
and other supplementary agents were given to minimize the
potential side effects of the glucocorticoids. Local treatments,
such as glucocorticoid droplets, periocular triamcinolone
acetonide (TA) and/or subconjunctival dexamethasone,
were given once based on the severity of the anterior
chamber inflammation and SRD. Patients were treated
with prednisolone acetate (Pred Forte, Allergan, Dublin) or
tobramycin dexamethasone (Tobradex, Alcon, Fort Worth,
Texas, USA) for which the frequency was then decreased,
and they were switched to weaker glucocorticoid droplets or
withdrew as the inflammation was alleviated. Additionally, all
patients received mydriatic droplets due to anterior chamber
inflammation.

In the SGF group, patients initially received a loading
dose of 80 mg of ADA, and 1 week later received a dose of
40 mg, followed by 40 mg every other week. Comedication
with immunosuppressants and local treatments were
performed using the same principle as that adopted for the
CT group.

The dose of immunosuppressive agents was modified
according to the symptoms and severity of VKH in
all patients. Comprehensive consideration was given
before the withdrawal or switching of ADA and systemic
glucocorticoids, depending on the stability of the
intraocular inflammation and the patients’ preferences, and
other situations (e.g., an inadequate response or intolerance
to certain regimens).

Outcome par ameters

Intraocular inflammation (including anterior chamber
cell grade and vitritis grade), best-corrected visual
acuity (BCVA), central macular thickness (CMT), ONI,
intraocular manifestations, and the number of relapses
and adverse events (AEs) were recorded and compared
at the baseline and at the last visit. Monthly BCVA and
glucocorticoid dosage data are depicted in a line chart.

Visual acuity

BCVA was determined by the Snellen chart. Extremely low
BCVA classified by a semiquantitative scale as “counting
finger (CF)/hand motion (HM)/light perception (LP)” was
converted to a quantified visual acuity value for statistical
convenience (19).

Anterior chamber cell grade and vitritis grade
The anterior chamber cell grade was evaluated by slit-
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lamp biomicroscopy and recorded according to the 1990
recommendations of the Standardization of Uveitis
Nomenclature (SUN) Working Group (20). The degree of
vitreous haze was evaluated by the Nussenblatt scale (21).

CMT
CMT measurements were measured by Cirrus OCT (Carl
Zeiss, CA, USA). CMT was defined as the average retinal
thickness within a 1 mm’ diameter region in the macular
fovea.

ONI
ONI was defined as the presence of optic nerve staining in
the late stage shown by FA.

Intraocular/extraocular manifestations and
complications

Intraocular manifestations included SRD, sunset glow
fundus, pigmentation scatter, iris nodules, subretinal fibrosis,
and any other complications. Extraocular manifestations
included neurological, auditory, and integumentary systems.
Most of these pathognomonic findings implied that the
disease course had progressed to the chronic recurrent stage
with the exception of SRD. Cataracts, intraocular pressure
>21 mmHg (or even glaucoma), band-shaped keratopathy,
and any other complications were also recorded.

Glucocorticoid dosage

Since systemic glucocorticoids were initially used only
in the CT group, the observation of monthly variation
in glucocorticoids was mainly applied in the CT group.
However, if patients in the SGF group switched to
glucocorticoids or received additional glucocorticoids,
the glucocorticoid dosages were recorded. Topical
glucocorticoids, such as subconjunctival or periocular
glucocorticoids, were not included in the systemic
glucocorticoid dosage.

Relapse

Relapse was defined as the renewed presence (from inactive
inflammation to active inflammation as per the definition of
Standardization of the Uveitis Nomenclature Group) or the
exacerbation of ocular inflammation (20,22).

System disorder monitoring

General symptoms of VKH (including neurological, auditory,
and integumentary symptoms), routine blood examinations,
liver and renal function, and electrocardiography were
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monitored during treatment. Any system disorder was
recorded and analyzed.

AEs

AEs included (I) recent onset infections or reinfections of
latent diseases; (II) gastrointestinal disease; (III) injection
reactions or allergy; and (IV) any other situations. The
severe AEs were classified as per the events list by the
European Medicines Agency (https://www.ema.europa.eu/
en/documents/other/eudravigilance-inclusion/exclusion-
criteria-important-medical-events-list_en.pdf). The severe
AEs included those that can result in death, were life
threatening, required hospitalization or prolonged existing
hospitalization, and resulted in persistent or significant

disability, or birth defects.

Statistical analysis

The continuous variables were described by the
mean = standard deviation or median [interquartile range
(IQR)/range], and the categorical variables were described
by the number and percentage. The baseline characters
comparability was performed by #-tests, Mann-Whitney
U-tests, or chi-square tests were used for comparisons
between the 2 treatment groups depending on the variable
type. SPSS 25.0 was used for the analysis, and a P value
<0.05 (two sided) was considered statistically significant.

Results
Baseline demograpbics in different groups

A total of 30 consecutive patients were recruited and
analyzed. Baseline profiles were comparable in both groups.
All of the enrolled patients were at the typical early stage
of the VKH course according to the revised diagnostic
criteria for VKH disease (i.e., had the appearance of
diffuse choroiditis and retinal exudative detachment) (23).
Of these patients, 19 patients (63.33%) were treated with
CT, and 11 (36.67%) were treated with SGF as the initial
treatment. In both groups, the sex composition was similar
(6 males and 13 females in the CT group, and 3 males and
8 females in the SGF group; P=1.000). The mean age in
both groups did not differ significantly {40 [28, 49] years
in the CT group, and 46 [40, 55] years in the SGF group;
P=0.059}. The previous history from onset to presentation
at our outpatient department was 0 (0, 2) weeks in the CT
group, and 0 (0, 2) weeks in the SGF group (P=0.693). In
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Table 1 Demographic profiles of the 30 VKH patients in the 2 groups

Group CT (n=19) SGF (n=11) P
Patients/eyes 19/38 11/22 -

Age, median [IQR] years 40 [28, 49] 46 [40, 55] 0.059

Sex, male/female 6/13 3/8 1.000
Classification (complete/incomplete/probable) 6/8/5 6/5/0 0.213

Duration of the previous disease course, median [IQR] weeks 01[0, 2] 0[0, 2] 0.693
Treatment period, median [IQR] months 1211, 13] 13[10, 13] 0.812

Mann-Whitney U-tests were used to compare age, previous disease course, and treatment period; Chi-square tests were used to compare
sex and classifications. P<0.05 was considered as statistically significant. VKH, Vogt-Koyanagi-Harada; CT, conventional therapy; SGF,

systemic glucocorticoid-free therapy; IQR, interquartile range.

Table 2 Clinical features of the 60 eyes of the 30 patients with VKH before and after receiving different regimens

Baseline Changes at the final visit
Group
CT (n=38) SGF (n=22) P CT (n=38) SGF (n=22) P

BCVA, mean+ SD 0.28+0.22 0.22+0.19 0.290 0.40+0.26 0.57+0.23 0.014~
AC cell grade, median (IQR) 2(1,2) 2(1,2) 0.262 -1.5(-2,-0.5) -1(2,-1) 0.367
Vitritis grade, median (IQR) 1(0,1.25) 1(1,1) 0.188 0(-1.25,0) -1(1,-1) 0.050
CMT, mean + SD pym 622.11+412.79  566.32+379.11 0.605 —-423.47+412.09 -362.73+375.73 0.572
Relapse, times, median (IQR) - - - 10,2 0(0, 2 0.372

Changes in clinical features are posttreatment values subtracted from their pretreatment counterparts. Independent sample t-tests were
used to compare BCVA and CMT; Mann-Whitney U-tests were used to compare AC cell, vitritis, and relapses. *, P<0.05. VKH, Vogt-
Koyanagi-Harada; AC, anterior chamber; BCVA, best-corrected visual acuity; CT, conventional therapy; SGF, systemic glucocorticoid-free

therapy; CMT, central macular thickness.

relation to the classification of the disease, the groups were
differently constituted; that is, in the CT group, 6 patients
had complete VKH disease, 8 had incomplete VKH
disease, and 5 had probable VKH disease, and in the SGF
group, 6 patients had complete VKH disease, and 5 had
incomplete VKH disease (P=0.213). Both groups received
approximately 12 months of treatment {12 [11, 13] months
in the CT group, and 13 [10, 13] months in the SGF group;
P=0.812}. The longest follow-up time was 15 months
and the shortest was 10 months in both groups. Patients’
demographic characteristics are presented in 7able 1. No
patient underwent any surgical procedure in the treatment
period.

Ocular parameters at the baseline in different groups

The ocular parameters were comparable at the baseline in the

2 groups and are presented in Table 2. BCVA (0.28+0.22 in the
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CT group, 0.22+0.19 in the SGF group, P=0.290) and CM'T
(622.11£412.79 pm in the CT group, 566.32+397.11 pm
in the SGF group, P=0.605) were similar at the baseline.
The anterior chamber cell grade was approximately the
same in both groups {2 [1, 2] in the CT group, 2 [1, 2] in
the SGF group; P=0.262}, as was the vitritis grade {1 [0,
1.25] in the CT group, 1 [1, 1] in the SGF group; P=0.188}.
Since all patients were at a typical early stage, SRD and
ONI were found in all 30 patients from the 2 groups. Other
complications, such as sunset glow fundus, Dalen-Fuchs
nodules, pigmentation scatter, iris nodules, and subretinal
fibrosis, were not observed in any patients in this study before
the treatment commenced (see Figure I).

Therapeutic management of different groups

In the CT group, 14 of the 19 patients (73.68%) initially

received intravenous methylprednisolone, with an average
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Figure 1 A 42-year-old female VKH patient with a BCVA of 0.4 (OD) and 0.05 (OS). The OCT scan revealed multiple SRDs with
thicknesses of 470 and 1,180 pm in the right and left eyes, respectively (A,B). After the SGF treatment, there was normalization of the fundal

morphology, with a macular thickness of 185 pm in both eyes, and the BCVA was restored to 1.0 in both eyes (C,D). OD, oculus dexter; OS,

oculus sinister; VKH, Vogt-Koyanagi-Harada; BCVA, best-corrected visual acuity; OCT, optic coherent tomography; SRD, serous retinal

detachment; SGE, systemic glucocorticoid-free.

dosage of 177.14+60.18 mg/d. Oral prednisone was initiated
to all patients from the CT group, with an average dosage
of 60.00£4.41 mg/d. In the SGF group, no patient initially
received any form of systemic glucocorticoid except for a
topical glucocorticoid once (via a subconjunctival injection
of dexamethasone and/or a periocular injection of TA).
No significant difference was found between the groups
in relation to the prescription of the immunosuppressive
agents (see Table 3). Local treatments were similar in both
groups.

Ocular parameter improvement in the different groups at
the last visit

BCVA was obviously improved in both groups during the
first 2 months of treatment, and the BCVA improvements
were slightly better in the SGF group than the CT group
(BCVA improvement in the CT group: 0.40£0.26, in the
SGF group: -0.57+0.23; P=0.014; see Figure 2).

Decreases in the anterior chamber cell grade and vitritis
grade were similar in both groups; the anterior chamber
cell improved by a grade of -1.5 (-2, —0.5) in the CT group
and -1 (-2, -1) in the SGF group (P=0.367), and vitritis
improved by a grade of 0 (-1.25, 0) in the CT group and -1
(-1, -1) in the SGF group (P=0.050). The decrease in CM'T

© Annals of Translational Medicine. All rights reserved.

was similar in the CT group compared to the SGF group
(-423.47+412.09 pm in the CT group, —362.73£375.73 pm
in the SGF group; P=0.572). Detailed information is
provided in Table 2.

Ocular complications were found. Specifically, SRD
remained in 1 patient (1 eye, 2.63%) in the CT group
due to secondary central serous chorioretinopathy. The
temporary elevation of intraocular pressure >21 mmHg was
observed in 6 patients (7 eyes, 18.42%) in the CT group
and 1 patient (2 eyes, 5.26%) in the SGF group and was
quickly controlled with timorium droplets/brinzolamide
and timolol maleate droplets or even simply by observation
without intervention. Sunset flow fundus was observed
in 11 patients (22 eyes, 57.89%) in the CT group and
3 patients (6 eyes, 27.27%) in the SGF group (P=0.142).
ONI had disappeared in all patients by the final visit.
Subretinal fibrosis was observed in 2 patients (4 eyes,
10.53%) in the CT group, but was not observed in any
patients in the SGF group. During the treatment period,
iris nodules were found in 2 patients (4 eyes, 10.53%) in
the CT group but not in any patients in the SGF group.
During the treatment period, pigmentation scatter was
found in 3 patients (6 eyes, 15.79%) in the CT group but
not in any patients in the SGF group. The new onset of
mild complicated cataracts was found in 5 patients (10 eyes,

Ann Transl Med 2022;10(12):699 | https://dx.doi.org/10.21037/atm-22-2668



Annals of Translational Medicine, Vol 10, No 12 June 2022

Table 3 Category and dosage of systemic treatments between the
groups at the baseline and final visit

Group CT (n=19) SGF (n=11) P

Systemic treatments at baseline, patients

IV methylprednisolone 14 (73.68%) 0 <0.001*
Oral glucocorticoid 19 (100.00%) 0 <0.001*
MTX 18 (94.74%) 10(90.91%) 1.000
CsA 6 (31.58%) 9(81.82%) 0.021*
MMF 0 1(9.09%) 0.367
CTX 1(5.26%) 0 1.000
Others? 1(5.26%) 0 1.000

Dosage at baseline, mean + SD

IV methylprednisolone, 177.14+60.18 - -

mg qd
Oral glucocorticoid, mg qd 60.00+4.41 - -

MTX, mg qw 12.64+2.5 15.00+0.00 0.001*
CsA, mg bid 87.50+13.69 50.00+0.00 0.001*
MMF, g bid - 0.25 -
CTX,gqd 0.4 - -

Systemic treatments at the final visit, patients

Oral glucocorticoid 8 (42.11%) 0 0.014*
MTX 14 (73.68%) 8(72.73%) 1.000
CsA 4(21.5%) 3(27.27%) 1.000
MMF 3(156.79%) 1(9.09%) 1.000

Dosage at the final visit, mean + SD

Oral glucocorticoid, mg qd 10.00+5.35 - -

MTX, mg qw 11.43+3.63 11.25+2.32 0.902
CsA, mg bid 50.00+20.41 33.33+14.43 0.286
MMF, g bid 0.42+0.14 0.50 0.667

Others®: Thalidomide was administered to 1 patient in the
conventional treatment group. Independent sample t-tests
were used to compare medication dosages; chi-square tests
were used to compare medication categories. CT, conventional
therapy; IV, intravenous injection; CsA, cyclosporin A; MTX,
methotrexate; CTX, cyclophosphamide; SGF, systemic
glucocorticoid-free therapy; MMF, mycophenolate mofetil. *,
P<0.05.
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Figure 2 BCVA variations of patients in the 2 therapeutic groups.
BCVA, best-corrected visual acuity; CT, conventional treatment;

SGE, systemic glucocorticoid-free therapy.

26.32%) in the CT group and 4 patients (6 eyes, 27.27%) in
the SGF group.

Relapses, glucocorticoid dosage, strategy switching, system
disorder monitoring, extraocular manifestations and AEs
in the different groups

In the CT group, the median number of relapses was 1
(0, 2), and in the SGF group, the median number of relapses
was 0 (0, 2) (P=0.372). The 2 patients who suffered from
relapse in the SGF group discontinued ADA and other
medications for nearly 2 months due to the inaccessibility
of ADA during the Coronavirus Disease 2019 epidemic.
All the patients in the CT group initially received oral
prednisone at an average dosage of 60.0+4.41 mg. In
the SGF group, patients received an average of 13.55=
5.16 injections of ADA.

After approximately 12 months of treatment, an average
dosage of 10.00£5.35 mg/d prednisone was used in the
remaining 8 patients in the CT group (see Figure 3). In
the CT group, 1 patient switched to ADA treatment, and
1 patient received tofacitinib (Xelijanz, Pfizer, New York,
USA) due to the limited control of the inflammation. In
the SGF group, 7 of the 11 patients withdrew from ADA
under the guidance of ophthalmologists, 1 patient suspended
ADA due to the inaccessibility of ADA during the Corona
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Virus Disease 2019 (COVID-19) pandemic, and 3 patients
are presumed to have received ADA treatment. In the SGF
group, 1 patient switched to CT due to lumbar herpes zoster.

The general symptoms of VKH disappeared or were
substantially alleviated in both groups. In the CT group, all
the general symptoms of the patients disappeared, except for
1 patient who had a headache and 1 patient who had long-
term tinnitus after withdrawing from the glucocorticoids.
In the SGF group, all the general symptoms of the patients
disappeared, except for 2 patients who had interim and
mild tinnitus, and 3 patients who suffered from headache/
dizziness.

In relation to the AEs, in the CT group, no severe AEs
were reported; however, 4 patients complained of joint
pain or muscle pain, 1 patient had a skin rash, 1 patient had
diarrhea, and 2 patients had vomiting. In the SGF group,
no severe AEs were reported; however, 3 patients had mild
local reactions at the injection site that disappeared after
ice cooling, and 1 patient had diarrhea. In the SGF group,
1 patient switched to CT due to lumbar herpes zoster and
soon recovered after receiving an anti-virus treatment. No
patient discontinued SGF treatment due to severe AEs. No
severe abnormities in the serological tests (including routine
blood examination, urological examination, coagulation
function, erythrocyte sedimentation rate, blood glucose, and
hepatorenal function) and electrocardiograms were found.

Discussion

With an incidence rate of 15.9%, VKH is one of the
most common entities of uveitis in Chinese patients (24).
Somewhat concerningly, in addition to the high incidence
of VKH, even if patients receive timely treatment,
approximately half of the patients retain a normal fundus,
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while another half show late phase signs (e.g., sunset glow
fundus and pigmentation scatter) (2). If early and proper
treatment is not administered, VKH tends to progress
to recurrent anterior uveitis, and negative sequelae, such
as complicated cataracts, secondary glaucoma, subretinal
fibrosis, and band-shaped degeneration of the cornea,
occurs in approximately 50% of VKH patients (25-27).
Ultimately, patients suffer from severe and permanent visual
impairment.

Previous studies have shown that the rapid resolution
of intraocular inflammation in the early stage and
the restoration of retinal morphology result in fewer
recurrences and depigmentation (28,29). Unfortunately,
there is no consensus as to the standard therapy for VKH
patients. Currently, the mainstay of treatment in VKH is
high-dose intensive systemic glucocorticoids with or without
immunosuppressive agents. For intensive treatment, up to
1 mg/kg/d of glucocorticoids is frequently administered
for at least 6 months (30-32), followed by a long-term
prolonged maintenance-dose glucocorticoid treatment;
however, this is a double-edged sword, as it is accompanied
by various side effects (e.g., cardiovascular disease, obesity,
infection, hyperglycemia, adrenal suppression, Cushingoid
phenotype, osteoporosis, cataracts, and glaucoma) (3-5).
Even if an optimized therapeutic regimen of conventional
therapy that aims to reduce the dosage of glucocorticoid is
implemented, the aforementioned side effects are inevitable,
and sunset glow fundus and pigmentation scatter newly
appear in 22.9% and 23.8% of patients, respectively (2).
Another limitation of conventional glucocorticoid treatment
in inflammatory diseases is glucocorticoid-resistance (6,33).
Thus, an alternative therapy of conventional systemic
glucocorticoid treatment is needed in some special cases.

In recent years, TNF-a inhibitors have been proven
to be a feasible option for the treatment of non-infective
uveitis, including ADA. In 2013, an expert recommendation
indicated that ADA should be regarded as a 2nd-line
medication for severe posterior uveitis and panuveitis
refractory to glucocorticoids (34). In our published article
and submitted manuscripts on Behcet’s uveitis, ADA
effectively alleviated the inflammation and reduced the daily
glucocorticoid dosage (35,36). However, the application
of TNF-a inhibitors in VKH has only been reported on a
limited scale. Diaz-Llopis er a/. and Nguyen er a/. conducted
multicenter studies on the efficacy of ADA in treating
sight-threatening non-infectious uveitis, including VKH,
in a few patients, and concluded that ADA was effective
in anti-inflammatory activity and reduced the dose of
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glucocorticoid required (37,38). However, these studies
did not mention the details of the VKH patients, and it
remains unclear whether ADA was effective in subgroups of
VKH patients. Additionally, a few studies have specifically
emphasized the efficacy of ADA in treating VKH patients
who were refractory to the combotherapy of systemic
glucocorticoid and immunosuppressive agents, and have
revealed similar outcomes; that is, that ADA is effective,
safe, and helpful in reducing the dose of oral glucocorticoids
(15,39). However, these studies were case reports, and all of
these studies focused on the efficacy of ADA in refractory
VKH instead of as an initial treatment in naive-VKH
patients. Most importantly, the patients in these studies had
received systemic glucocorticoids, and thus there was no
evidence of the feasibility of adopting a glucocorticoid-free
strategy in treating VKH patients.

In this study, despite the potential interference of
discontinuing treatment due to quarantine, we found a
number of benefits in applying SGF therapy at an early
stage of VKH. Notably, the substantial benefits related to
visual outcomes, ocular inflammation, relapse frequency,
macular morphology, and intraocular manifestations,
and did not carry any affiliated severe risks. The efficacy
of the SGF therapy was roughly comparable to that of
CT across multiple dimensions. However, it should be
emphasized again that the CT of glucocorticoids plus
immunosuppressants is effective for most patients if
administered properly, and SGF therapy was originally
designed as a supplement for some special cases.
Additionally, SGF did not mean that the treatment was
completely glucocorticoid-free, and topical glucocorticoids
were administered in this study.

The efficacy of isolated subtenon TA injections in the
treatment of acute VKH disease in a small group of patients
has been discussed (40). Of the 9 patients diagnosed with
VKH disease without general symptoms, the subtenon
injections of TA were effective. However, in the 5 patients
with general symptoms, the TA injections failed to control
either the ocular or general symptoms of 3 of the patients.
Conversely, for most patients (14 of 19 patients in the CT
group and all 11 patients in the SGF group) in our cohort
with severe general symptoms, subtenon injections of TA
alone represented a potentially risky option. Second, due
to a number of issues in this study, including the small
sample size, the application of systemic glucocorticoids to
some patients, and the repeat injections, isolated subtenon
TA injections were an inappropriate option for this cohort
of patients. As most patients in this study had severe SRD
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at the baseline, a single injection of TA was applied as a
reinforcement of the systemic treatment in both groups.
This pilot study merely intended to prove the feasibility
of SGF therapy as an alternative of CT, but the question
of whether SGF therapy is better than CT and absolute
glucocorticoid-free therapy without topical glucocorticoids
requires further research due to the relatively small sample
size of this study.

Over time, it has been reported that there is a minor
possibility of AEs, including cancer, demyelinating disease,
opportunistic infections, tuberculosis, and cardiovascular
diseases, in patients who receive ADA treatment (41-43).
In this study, no severe AEs were observed during the
treatment; however, this may have been due to the limited
observation period and the relatively small patient cohort.
Thus, more patients and a longer observation period are
required to assess the long-term risk of severe AEs.

This appears to be the first study to prove the feasibility
of SGF therapy in the treatment of treatment-naive VKH
patients. Additionally, this appears to be the first study
to explore the efficacy of ADA in treatment-naive VKH
patients. However, limitations were unavoidable. As this was
a pilot study, the patient scale of the SGF group was limited.
Second, the optimal timing of ADA withdrawal remains
unknown. According to previous research, the premature
withdrawal of ADA can result in recurrence (39). However,
the prolonged injection of ADA raises the possibility of
forming antidrug antibodies against ADA (44-47). Thus,
further studies need to be conducted.

Conclusions

SGF therapy is feasible for treatment-naive VKH patients.
SGF therapy is effective, safe, and well-tolerated, which
makes it a feasible option in patients with patients had
existing systemic diseases.
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