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Effect of prednisone plus either
adalimumab or cyclosporine on
dermatological symptoms in

Vogt-Koyanagi-Harada disease: Systemic
outcomes from a randomized trial
Zhenyu Zhong, MD,a Jiayi Wang, MD,a Weiting Liao, MD,a Junjie Xiang, MSc,a Tao Cai, MD,a and

Peizeng Yang, MDa,b
Background: Vogt-Koyanagi-Harada (VKH) disease causes vitiligo, poliosis, and alopecia.
Objective: To investigate the effect of prednisone plus either adalimumab or cyclosporine-based
immunosuppression on VKH dermatologic disorders using ancillary data from a VKH eye disease trial.
Methods: Patients with VKH disease treated with individualized prednisone tapering (maximum daily
dose, 40 mg; maximum duration, 6 months) were randomized to adjunctive adalimumab (N = 54) or
cyclosporine (N = 56). Outcomes included changes in vitiligo, poliosis, and alopecia at the sixth month.
Results: Overall, there was a decrease in the percentage of alopecia but no change in the presence of
vitiligo or poliosis at the sixth month. The adalimumab group showed no nominally significant differences
in the percentage changes of each dermatologic manifestation but a greater reduction in the number of
affected dermatologic categories compared with the cyclosporine group.
Limitations: This is a secondary analysis of a VKH eye disease trial. Six-month follow-up may not fully
assess effects on vitiligo and poliosis.
Conclusions: In conjunction with prednisone tapering, both adalimumab and cyclosporine similarily
improved alopecia but had no obvious effect on the presence of vitiligo or poliosis at 6 months.
Adalimumab was associated with a greater decrease in the number of affected dermatologic conditions
compared with cyclosporine. ( J Am Acad Dermatol https://doi.org/10.1016/j.jaad.2025.02.081.)
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INTRODUCTION
Vogt-Koyanagi-Harada (VKH) disease is an auto-

immune condition characterized by an immune
response that mainly targets melanocytes.1 With a
prevalence rate of 3.2-5.3 per 100,000 persons, VKH
disease is often under-recognized due to its rarity.2

This condition triggers acute and chronic inflamma-
CAPSULE SUMMARY

d This study investigated the evolving
profile of dermatologic manifestations in
Vogt-Koyanagi-Harada disease when
treated with prednisone plus either
adalimumab or cyclosporine.

d Alopecia in Vogt-Koyanagi-Harada
disease can be improved through 6-
month adalimumab or cyclosporine
therapy, while prednisone tapering.
Adalimumab appears superior to
cyclosporine in decreasing the number
of affected dermatologic conditions in
Vogt-Koyanagi-Harada disease.
tion across melanocyte-rich
organs, especially the eyes
and skin.3 Ocular involve-
ment is the most predomi-
nant manifestation of VKH
disease, for which treatment
with corticosteroids and im-
munosuppressants has been
effectively established.4-8

However, almost one third
of patients may develop
additional dermatologic dis-
orders, such as vitiligo, polio-
sis, and alopecia.9,10 This
presents a challenge to clini-
cians in effectively treating
all aspects of the disease to
improve patients’ quality of
life.11 Currently, data are

limited in guiding the management of integumentary
symptoms in VKH disease. Only a few case reports
documented the treatment of vitiligo, poliosis, and
alopecia in VKH disease, which have resulted in
diverse outcomes.12-14 The benefits of immunosup-
pressive treatment for these dermatological disor-
ders, as well as the differences in effectiveness
among existing drugs, remain uncertain.

In a randomized trial, we directly compared the
clinical effectiveness and safety of prednisone plus
either adalimumab or cyclosporine for treating ocular
lesions in VKH disease.15 Adalimumab is a humanized
antitumor necrosis factor antibody,while cyclosporine
is a calcineurin inhibitor and felt to be a more broadly
immunosuppressive agent than adalimumab. Both
therapies demonstrated comparable effectiveness in
improving visual acuity and controlling intraocular
inflammation.15 In addition to assessing ocular out-
comes, this trial collected a range of predetermined
data on systemic signs and symptoms throughout the
study period. Here, we report the evolving profile of
dermatologic findings in patients receiving predni-
sone plus either adalimumab or cyclosporine-based
immunosuppression over a 6-month period.

METHODS
Study design and participants

This study was a secondary analysis of predeter-
mineddata fromapragmatic, open-label, blinded-end
point, noninferiority, randomized trial conducted
at the First Affiliated Hospital of Chongqing Medical
University, Chongqing, China. Trial protocols and
the details of the trial design, eligibility criteria, and
procedures havebeenpublishedpreviously.15Briefly,
eligible participants were those adults who were
diagnosed with early (initial-onset acute) or late
(chronic recurrent) phase
VKH disease,16 and had a dis-
ease that was in an active
inflammatory state within the
past 90 days or met the need
for chronic prednisone
tapering treatment at daily
doses of 20 mg or higher.

Patients were randomly
assigned in a 1:1 ratio to
receive adalimumab 40 mg
every 2 weeks or cyclo-
sporine at a daily dose of 2
to 4 mg per kilogram of body
weight. Randomization was
stratified by disease phase
(early vs late).16,17

Adalimumab was adminis-
tered without an 80-mg
loading dose, which was in line with its use for
VKH disease in some real-world settings and would
make the study results more conservative.18-20 The
protocol allowed treating clinicians to personalize
cyclosporine dosing within a specified range based
on disease severity, which ultimately resulted in a
median daily dose of 150 mg (interquartile range,
150-175) in this group. We selected such a mainte-
nance dose range of cyclosporine based on the
consideration of enhancing drug retention and pa-
tient compliance, as prior data suggested that this
relatively low dose, when combined with predni-
sone, offered an acceptable long-term safety profile
and effectiveness in treating VKH disease.5 The
prednisone regimen for the 2 groups has been
described in detail elsewhere.15 The prednisone
taper therapy was individualized for each patient
and was variable. In this cohort, the maximum daily
dose of prednisone was 40 mg, with a gradual
tapering period of up to 6 months. Over the 6-
month trial period, the cumulative prednisone dose
was balanced between the adalimumab and cyclo-
sporine groups, with a median of 3395 mg (inter-
quartile range, 2233-3636) versus 3350 mg
(interquartile range, 2220-3611). Such doses were
similar to the total glucocorticoid use over the same
period in the placebo group of trials for some other
immune-related diseases,21-23 reflecting that the
overall intensity of prednisone background therapy
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in our trial was largely consistent with what physi-
cians commonly use in clinical practice.

In this study, we investigated dynamic changes in
each form of dermatologic manifestations and
compared the effectiveness of prednisone plus either
adalimumab or cyclosporine in improving these
manifestations. The predetermined case report
form documented data on 7 core systemic features
of VKH disease, including vitiligo, poliosis, alopecia,
headache, meningismus, tinnitus, and dysacusis, at
baseline and at the 2, 4, and 6-month visits.17 All
these manifestations were evaluated for presence or
absence at each visit by blinded study nurses through
a comprehensive physical examination. According
to our definition, meningismus in VKH disease was
indicated by the presence of at least neck stiffness
during physical examination.

This trial was conducted in accordance with the
provisions of the Declaration of Helsinki. Trial pro-
tocols were approved by The Ethics Committee of
the First Affiliated Hospital of Chongqing Medical
University. All patients provided written informed
consent to take part. This trial is registered with
Chinese Clinical Trial Registry, ChiCTR2100043061.
Study outcomes
All outcomes were adjudicated using data re-

corded in the predetermined case report form. Key
outcomes of interest included the change from
baseline to month 6 in the proportions of patients
with vitiligo, poliosis, and alopecia, respectively, and
the change from baseline in the number of affected
categories of vitiligo, poliosis, and alopecia at month
6. In addition, the total area under the curve (AUC)
for the number of affected dermatological categories
was evaluated from baseline through months 2, 4,
and 6. The total AUC accounted for the remitting and
relapsing course of each manifestation, representing
the burden of all dermatological involvements over
the 6-month period.
Statistical analysis
Details of analytic methods are described in

Supplementary Methods, available via Mendeley at
https://data.mendeley.com/datasets/yzv3mrvwf4/
1/. P values of less than .05 were regarded as
nominally statistically significant. Analyses were
performed with the use of IBM SPSS Statistics,
version 25.0 (IBM Corp.), and masked to trial-
group allocation.
RESULTS
Between February 23, 2021 and October 28, 2021,

a total of 110 patients were enrolled and randomly
assigned, with 54 to adalimumab and 56 to cyclo-
sporine. Finally, 41 patients with adalimumab and 43
with cyclosporine completed the assessment at
month 6 (Supplementary Fig 1, available via
Mendeley at https://data.mendeley.com/datasets/
yzv3mrvwf4/1/). The mean age in both groups was
40.3 (SD, 12.1) years, and 51 (46.4%) were women.
Late-phase VKH disease was diagnosed in 83 (75.5%)
patients, while the remaining 27 (24.5%) had early-
phase disease. Baseline demographics and clinical
characteristics, including age, sex, body mass index,
disease phase, prednisone use, visual acuity, visual
field, and quality of life, were balanced between the
2 treatment groups, as previously reported.15 In this
study, 86 (78.2%) patients had at least one of
systemic manifestations at baseline. Specifically,
vitiligo was present in 15 (13.6%) patients, poliosis
in 37 (33.6%), and alopecia in 32 (29.1%). The
distribution of all systemic manifestations in each
group is depicted in Fig 1, A. The composition and
number of these manifestations in both groups were
largely similar at baseline (Fig 1, A and B).

In the entire cohort, the proportion of patients
with alopecia decreased by 14.0%, 15.7%, and 20.4%
at months 2, 4, and 6, respectively (Table I). No
significant changes were observed in the presence of
vitiligo or poliosis from baseline to month 6.
The percentages of alopecia decreased almost
synchronously over time in the adalimumab and
cyclosporine groups, whereas those of vitiligo and
poliosis did not, both of which were numerically
higher than baseline at month 6 in the cyclosporine
group (Fig 2, A-C and Supplementary Tables I-III,
available via Mendeley at https://data.mendeley.
com/datasets/yzv3mrvwf4/1/). There were no sig-
nificant differences between the 2 treatment groups
in the percentage changes of vitiligo (�1.7% vs 1.9%;
difference,�3.5% [95%CI,�14.5% to 7.5%]), poliosis
(�13.6% vs 6.5%; difference, �20.1% [95% CI,
�46.6% to 6.4%]), and alopecia (�27.4% vs
�13.6%; difference, �13.8% [95% CI, �34.0% to
6.5%]) from baseline to month 6 (Table II).
Supplementary Tables IV-VII, available via
Mendeley at https://data.mendeley.com/datasets/
yzv3mrvwf4/1/, summarize changes in other
systemic manifestations, showing that both groups
had similar decreases in the percentage of headache,
meningismus, tinnitus, and dysacusis at month 6.

https://data.mendeley.com/datasets/yzv3mrvwf4/1/
https://data.mendeley.com/datasets/yzv3mrvwf4/1/
https://data.mendeley.com/datasets/yzv3mrvwf4/1/
https://data.mendeley.com/datasets/yzv3mrvwf4/1/
https://data.mendeley.com/datasets/yzv3mrvwf4/1/
https://data.mendeley.com/datasets/yzv3mrvwf4/1/
https://data.mendeley.com/datasets/yzv3mrvwf4/1/
https://data.mendeley.com/datasets/yzv3mrvwf4/1/
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Fig 1. Baseline percentage (A) and total number (B) of systemic manifestations according to
treatment group.

Table I. Overall percentages of dermatologic involvements according to visit point

Visit point* Overall percentage (n = 110)y Percentage change from baseliney P value

Vitiligo
Baseline 10.8% (5.1% to 16.5%) - -
Mo 2 visit 10.8% (4.5% to 17.1%) 0.0% (�5.1% to 5.1%) .999
Mo 4 visit 11.9% (1.5% to 22.2%) 1.0% (�9.5% to 11.5%) .833
Mo 6 visit 10.6% (3.8% to 17.4%) �0.2% (�6.3% to 5.8%) .938

Poliosis
Baseline 30.3% (21.4% to 39.3%) - -
Mo 2 visit 19.9% (10.4% to 29.4%) �10.5% (�22.5% to 1.5%) .085
Mo 4 visit 18.7% (6.7% to 30.6%) �11.7% (�25.4% to 2.0%) .095
Mo 6 visit 25.3% (15.4% to 35.2%) �5.1% (�17.8% to 7.6%) .432

Alopecia
Baseline 27.5% (19.3% to 35.7%) - -
Mo 2 visit 13.4% (5.1% to 21.8%) �14.0% (�24.3% to �3.7%) .008
Mo 4 visit 11.8% (1.8% to 21.8%) �15.7% (�28.5% to �2.9%) .018
Mo 6 visit 7.1% (0.2% to 14.0%) �20.4% (�30.4% to �10.4%) \.001

*Outcomes were analyzed across visit points using a binomial model with identity link function within the framework of generalized

estimating equation, adjusted for treatment and disease phase. Data are from a multiple imputation analysis.
yData are the least-squares means or mean changes derived from the predictions of regression models. Values are expressed as percentages

with 95% confidence intervals.

J AM ACAD DERMATOL

n 2025
4 Zhong et al



0 2 4 6
0

20

40

60

80

100

Month of visit

Adalimumab
Cyclosporine

A
0 2 4 6

0

20

40

60

80

100

Month of visit

Adalimumab
Cyclosporine

Poliosis

B

0 2 4 6
0

20

40

60

80

100

Month of visit

Adalimumab
Cyclosporine

Alopecia

C
0 2 4 6

0.0

0.2

0.4

0.6

0.8

1.0

1.2

Month of visit

No
.o

fd
er

m
at

ol
og

ica
li

nv
ol

ve
m

en
ts Adalimumab

Cyclosporine

D
Fig 2. Percentages (A-C) and total numbers (D) of dermatologic involvements by treatment
group across study visits. Data are expressed as percentages (A-C) or least-squares means (D)
with 95% confidence intervals.

Table II. Change from baseline in the proportion of patients with each dermatologic involvement at month 6
visit

Outcome*

Adalimumab group

(n = 54)y
Cyclosporine group

(n = 56)y Estimated treatment differencey P value

Vitiligo �1.7% (�8.3% to 5.0%) 1.9% (�6.7% to 10.4%) �3.5% (�14.5% to 7.5%) .514
Poliosis �13.6% (�30.7% to 3.5%) 6.5% (�13.0% to 26.0%) �20.1% (�46.6% to 6.4%) .135
Alopecia �27.4% (�42.7% to �12.0%) �13.6% (�27.4% to 0.2%) �13.8% (�34.0% to 6.5%) .182

*Data were analyzed using a binomial model with identity link function within the framework of generalized estimating equation, with

outcomes at each visit point as the response variable, and treatment, visit and treatment-by-visit interaction as fixed effects, adjusted for

disease phase. Data are from a multiple imputation analysis.
yData are expressed as percentages with 95% confidence intervals.
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Collectively, the adalimumab group exhibited a
greater reduction in the number of affected cate-
gories of vitiligo, poliosis, and alopecia in VKH
disease compared to the cyclosporine group
(�0.46 vs �0.08; difference, �0.38 [95% CI, �0.72
to �0.03]) from baseline to month 6 (Fig 2, D and
Table III). The total AUC for the number of affected
dermatological categories over the 6-month period
was also lower in the adalimumab group than in the
cyclosporine group (2.64 vs 3.60; difference, �0.96
[95% CI, �1.90 to �0.03]). Such a treatment effect on
the total AUC remained unattenuated even after
further adjustment for the cumulative prednisone
dose over the 6-month period and body mass index
(Supplementary Table VIII, available via Mendeley
at https://data.mendeley.com/datasets/yzv3mrv
wf4/1/). In addition, the subgroup analysis by dis-
ease phase showed directionally concordant esti-
mates for the difference in total AUC (Supplementary
Table IX, available via Mendeley at https://data.

https://data.mendeley.com/datasets/yzv3mrvwf4/1/
https://data.mendeley.com/datasets/yzv3mrvwf4/1/
https://data.mendeley.com/datasets/yzv3mrvwf4/1/


Table III. Total number of affected categories of vitiligo, poliosis, and alopecia over the 6-month trial period

Outcome

Adalimumab group

(n = 54)*

Cyclosporine group

(n = 56)* Estimated treatment difference* P value

No.y

Baseline 0.77 (0.54-1.01) 0.60 (0.40-0.81) - -
Mo 2 visit 0.37 (0.14-0.59) 0.49 (0.27-0.70) - -
Mo 4 visit 0.33 (0.12-0.55) 0.48 (0.28-0.68) - -
Mo 6 visit 0.32 (0.12-0.52) 0.53 (0.30-0.75) - -

Change in nos.y

Baseline to mo 2 visit �0.41 (�0.65 to �0.16) �0.12 (�0.36 to 0.12) �0.29 (�0.61 to 0.03) .078
Baseline to mo 4 visit �0.44 (�0.70 to �0.18) �0.12 (�0.40 to 0.16) �0.32 (�0.68 to 0.04) .085
Baseline to mo 6 visit �0.46 (�0.67 to �0.24) �0.08 (�0.32 to 0.16) �0.38 (�0.72 to �0.03) .033

Total AUC for nos. from
baseline through mo 6z

2.64 (1.86-3.42) 3.60 (2.70-4.50) �0.96 (�1.90 to �0.03) .044

AUC, Area under the curve.

*Data are expressed as least-squares means with 95% confidence intervals. Data are from a multiple imputation analysis.
yData were analyzed using the generalized estimating equation with identity link, with the numbers at each visit point as the response

variable, and treatment, visit and treatment-by-visit interaction as fixed effects, adjusted for disease phase. Data are from a multiple

imputation analysis.
zThe AUC for each visit interval was determined with the linear trapezoidal method, and the total AUC for the 6-month trial period was the

sum of the AUCs in each time interval. Data were analyzed using an analysis of covariance model, with the total AUC as the response

variable, treatment and disease phase as factors, and the number of affected dermatological categories at baseline as a covariate.
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mendeley.com/datasets/yzv3mrvwf4/1/), with no
interaction effects (P = .643 for interaction).

DISCUSSION
This analysis of a randomized trial showed an

improvement in alopecia but no obvious effect on
the presence of vitiligo or poliosis among patients
with VKH disease after 6 months of treatment with
prednisone plus either adalimumab or cyclosporine.
In addition, adalimumab was associated with a
greater reduction in the number of affected derma-
tological conditions compared to cyclosporine.
These findings provide useful insights into effective
treatment strategies for managing the dermatologic
manifestations in VKH disease.

Although adequate doses of corticosteroids fol-
lowed by slow tapering can treat VKH disease,24,25

corticosteroid monotherapy has significant limita-
tions, including systemic side effects and suboptimal
effectiveness in preventing chronic progression.26

Numerous studies have suggested the need to
incorporate immunosuppressive agents as first-line
treatment in managing both initial-onset acute and
chronic recurrent VKH disease.26-30 Our study fills a
data gap in the use of adjunctive immunosuppres-
sants with prednisone treatment for VKH disease.
Given the proven benefits of prednisone combina-
tion therapy, we felt it both ethically and clinically
unjustified to include a prednisone monotherapy
arm.6,27-29

In this study, both adalimumab and cyclosporine
groups showed notable decreases in alopecia at
month 6, likely due to the direct effect of treatment,
as alopecia in VKH disease rarely resolves without
intervention. However, there was minimal decline in
the percentage of vitiligo or poliosis. Previous
observation suggested that complete reversal of
these conditions occurred around 19.6 months after
disease onset, serving as a sign of disease remis-
sion.14 Our results were in line with the previous
finding, indicating that 6 months of treatment with
adalimumab or cyclosporine, combined with pred-
nisone, may be insufficient for notable improve-
ments in vitiligo or poliosis. Other treatments, such
as ruxolitinib cream (a Janus kinase inhibitor)31 and
long-duration phototherapy,32 have demonstrated
benefits in repigmenting vitiligo lesions, but their
effectiveness in VKH disease is yet to be validated.
Analysis of skin biopsies revealed common T cell
genemarkers in VKH disease and vitiligo, such as the
upregulation of IFNG, tumor necrosis factor, and
IL15,33 suggesting a shared pathogenesis and the
potential for similar treatment approaches. Current
literature lacks data comparing the efficacy of
oral JAK inhibitors or infliximab (another antitumor
necrosis factor drug) with adalimumab or cyclo-
sporine in VKH disease, which warrants further
investigations.

Although no significant differences were found in
the percentage changes of alopecia, vitiligo, and
poliosis between the cyclosporine and adalimumab
groups at 6 months, all point estimates favored the
adalimumab group. Aggregating the number of
affected dermatologic conditions increased statistical

https://data.mendeley.com/datasets/yzv3mrvwf4/1/
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power, indicating a superior outcome for the adali-
mumab group. Such a potential benefit from adali-
mumab was observed based on similar prednisone
usage in both groups. Our trial was not designed to
compare corticosteroid-sparing effects; instead, both
groups followed a sufficient, gradually tapering
prednisone protocol. Since adequate prednisone
therapy has already contributed to the observed
effectiveness in both groups, a more aggressive or
rapid prednisone tapering would make treatment
effects primarily driven by the immunosuppressants,
potentially magnifying the differences between ada-
limumab and cyclosporine.

The baseline occurrence rate of each dermato-
logic manifestations ranged from 10% to 30%, which
was largely similar to rates documented in other
studies.10,34 Of note, the presence of specific signs or
symptoms may vary with the duration and stage of
the disease. We overcame this challenge by adapting
our methodological framework to account for dis-
ease phase, incorporating it into stratified randomi-
zation, covariate adjustments, and subgroup
analysis. No modification of treatment effects was
found with respect to disease phase.

The strength of this study lies in the use of data
from a randomized controlled trial, with data on
dermatologic conditions predetermined and pro-
spectively collected. We applied numerous analytical
methods to dynamically capture changes in mani-
festations across multiple follow-up time points. The
sample size of this trial is noteworthy for a rare
condition like VKH disease. Our analysis helps close
the knowledge gap on how dermatological involve-
ments in VKH disease respond to immunosuppres-
sive treatment.

The findings of this study should be interpreted in
light of specific limitations. First, the original trial was
not specifically designed to assess dermatologic
involvements, and this study is a secondary analysis.
There might have been treatment effects that we did
not detect. The 6-month observation period was
originally chosen based on the anticipation of sig-
nificant differences in ocular outcomes in VKH
disease, not in dermatological outcomes. This period
may be insufficient for evaluating some dermatolog-
ical changes, such as vitiligo and poliosis. To increase
study power and explore potential differences, we
analyzed numerical changes in all dermatological
involvements and calculated the total AUC, which
revealed treatment differences between adalimumab
and cyclosporine. Second, the lack of consensus on
tapering protocols for prednisone in VKH disease
may limit the generalizability of the findings and
confound independent interpretation of compara-
tive effectiveness between immunosuppressive
treatments. While some studies required mandatory
attempts at prednisone tapering to 7.5 mg daily or
even less as soon as possible to assess the effective-
ness of alternative treatments,35-38 others recom-
mend a gradual taper with a maintenance period of
at least 6 months for treating VKH disease.24,25 It is
essential to note that, in contrast to clinical trials, the
use of corticosteroids in real-world settings is highly
personalized, with adjustments being dynamically
made based on the level of disease activity. In our
study, the mean cumulative dose of prednisone over
6 months remained below 3500 mg, which falls
within the range commonly used by clinicians for
immune-related diseases.21-23 Third, the follow-up
assessments were scheduled every 2 months, which
may not be sensitive enough to detect changes
fluctuating over days or weeks. However, consid-
ering that dermatological manifestations in VKH
disease are not easily variable, this schedule may
be appropriate. In addition, dermatologic manifes-
tations were assessed solely for their presence or
absence without using common scales or scores of
disease severity and improvement. While this
approach may obscure the true treatment effect,
we chose it because existing severity scores for
conditions like vitiligo or alopecia have not been
validated for use in VKH disease. Assessing the
presence or absence of manifestations provides a
relatively objective and clinically meaningful binary
endpoint, avoiding the subjectivity associated with
severity measurements.

In conclusion, in conjunction with prednisone
tapering, both adalimumab and cyclosporine simila-
rily improved alopecia at 6 months but had no
obvious effect on the presence of vitiligo or poliosis.
Adalimumab was associated with a greater decrease
in the number of affected dermatologic conditions
compared with cyclosporine.
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