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Vogt-Koyanagi-Harada (VKH) syndrome is a multisystem 
disorder presenting with ophthalmological, neurological, 
and dermatological symptoms (1). There are > 20 case 
reports of SARS-CoV-2 (COVID-19) vaccine-associated 
VKH syndrome (2). However, no report has described 
details of dermatological features. We report here a case 
of COVID-19 vaccine-associated VKH syndrome with 
vitiligo and annular erythema with ophthalmological or 
neurological symptoms. Immunohistochemical staining 
revealed Th2 to Th1 transition with progression of vitiligo. 
Despite well-known Th1-skewed immunity in idiopathic 
VKH syndrome and vitiligo vulgaris, this transition has not 
been reported previously. We conclude that the transition 
is the aetiological and clinical feature of refractory vitiligo 
in vaccine-induced VKH syndrome.

CASE REPORT
A 58-year-old Japanese man noticed blurred vision 1 week after the 
second dose of COVID-19 mRNA vaccination (BNT162b2, Pfizer, 
Tokyo, Japan) in 2021. Three months later, he noticed headache, 
nausea, and vertigo. He visited a neurosurgeon, and magnetic reso-
nance imaging (MRI) scans of head showed no abnormality. Due 
to the exacerbation of blurred vision and appearance of tinnitus, 
he visit ed an ophthalmologist and was diagnosed with iritis and 
uveitis. He was suspected to have Vogt-Koyanagi-Harada (VKH) 
syndrome and was followed up with no treatment. He reported 
leukoderma on his head and was referred to our hospital 9 months 
after his second vaccination. 

He presented with depigmentation on his bilateral forehead and 
forearm in multiple coalescing patches, and annular erythema on 
bilateral upper arms (Fig. 1a–c). He had a past history of pom-
pholyx and atopic dermatitis. No laboratory abnormalities were 
observed, except for the elevated serum levels of immunoglobu-
lin E (IgE) (1,561 IU/mL) and thymus and activation-regulated 
chemokine (TARC) (1,050 pg/mL). Serum thyroid-stimulating 
hormone, free T3 and free T4 were all within normal limits. 
Autoantibodies, including antinuclear antibody, anti-SS-A and 
anti-SS-B antibody, were all negative. Histopathological exami-
nation and immunohistochemical staining of biopsy specimens 
from depigmentation and annular erythema at first visit showed 
interface dermatitis without spongiosis in the epidermis, and di-
minished SOX10  + and Melan-A + melanocytes in the epidermis 
and melanophages in the superficial dermis (Fig. 1d–f). 

The patient was diagnosed with VKH syndrome after vac-
cination. He was treated with topical vitamin D for 3 months; 
however, the annular erythema on bilateral upper arm became 
depigmented (Fig. 1g) and the depigmentation area was still 
increasing. He was treated with topical glucocorticoids and 10 
mg/day prednisolone for 3 months. Subsequently, he was treated 
only with topical glucocorticoids, and the pigmentation area had 
been stable for 6 months.

Immunohistochemical staining for the lymphocytic profile 
of specimens at the first visit, from the depigmented lesion and 
annular erythema, which subsequently changed to depigmented 
lesion, revealed that infiltrated lymphocytes were predominantly 
CD4 + helper T-cells (Fig. 2a). There was no difference between 
the number of T-bet-positive Th1 cells and that of GATA-
3-positive Th2 cells in annular erythema. In contrast, Th1 cells 
dominantly infiltrated compared with Th2 cells in depigmented 
lesion (Fig. 2b).

Fig. 1. Clinical course. The patient presented with 
depigmentation on: (a) his bilateral forehead; and (b) his bilateral 
forearm, in multiple coalescing patches. (c) Annular erythema 
on his bilateral upper arms. Histopathological examination of 
biopsy specimens from (d) depigmentation and (e) annular 
erythema revealed decreased melanocytes in the epidermis and 
melanophages in the superficial dermis (haematoxylin and eosin 
staining; original magnification (d) ×100 and (e) ×200). (f) 
Immunohistochemical staining of Melan-A revealed a decrease 
in melanocytes in the epidermis (original magnification ×100). 
(g) The annular erythema on bilateral upper arm became 
depigmented after 3 months of treatment.
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DISCUSSION

VKH syndrome is a multisystem disorder presenting 
with ophthalmological, neurological, and dermatologi-
cal symptoms (1). VKH syndrome consists of 4 clinical 
stages: prodromal, acute, chronic convalescent, and 
chronic recurrent. Approximately 30% of patients with 
VKH syndrome present with dermatological symptoms, 
and dermatological features are often prominent in the 
chronic convalescent stage (3). VKH syndrome is usually 
diagnosed by an ophthalmologist at the acute stage. 

There have been > 20 case reports of COVID-19 vac-
cine-associated VKH syndrome since 2021 (2). Probably 
because they were diagnosed by the ophthalmological 
approach, no report described details of dermatological 
symptoms, except for 1 case of VKH syndrome with 
poliosis diagnosed only by the ophthalmological ap-
proach (4). To our knowledge, this is the first case in 
which VKH syndrome after COVID-19 vaccination 
was suspected and diagnosed via the ophthalmological 
and dermatological approach. Depigmented patches 
were disseminated on the head, face, and trunk in VKH 
syndrome and COVID-19 vaccine-associated vitiligo 
(5); therefore, they were not distinguishable only by the 
dermatological course. 

It has been shown previously that COVID-19 vaccine-
associated VKH syndrome usually shows similar opht-
halmological course as idiopathic VKH syndrome (2); 
however, it is unclear regarding the dermatological fea-
tures in COVID-19 vaccine-associated VKH syndrome. 
In the current case, vitiligo developed 9 months after 
the first ophthalmological symptoms, compared with 
dermatological findings of idiopathic VKH syndrome, 

which usually appear approximately 3–4 months after 
onset. COVID-19 vaccine-associated VKH syndrome 
would show late ophthalmological and dermatological 
time-courses compared with idiopathic VKH syndrome. 

VKH syndrome is an autoimmune inflammatory condi-
tion mediated by CD4+ T cells targeting melanocytes in 
multiple organs (6, 7). In skin, histological features of 
idiopathic VKH syndrome-associated vitiligo involve the 
presence of infiltration of helper T cells and macrophages 
containing melanin granules (8). However, there is only 1 
case report in which skin immunohistochemical findings 
of lymphocytes were assessed (9). This report showed 
that infiltrating lymphocytes were composed mainly of 
CD4-positive T cells, as in the current case (9).

In vitiligo vulgaris, CD8-positive cytotoxic T cells, 
using cytotoxic mediators, such as granzyme B and 
Fas ligand (FasL), are predominantly infiltrated cells 
involved in pathogenesis by killing of melanocytes (10). 
Therefore, the pathogenic mechanism of vaccine-induced 
and idiopathic VKH syndrome, in which CD4-positive 
T cells predominantly infiltrates, may differ from that of 
vitiligo vulgaris. CD4-positive T cells are reported to be 
involved in melanocyte loss by destroying MHC class 
II expressing cells via Fas–FasL interaction in vitiligo 
vulgaris, and may play a critical role in melanocyte loss 
in vaccine-induced and idiopathic VKH syndrome by 
the similar mechanism.

In the current case, pathological examination of the 
specimen from annular erythema revealed not eczema-
tous dermatitis but interface dermatitis (Fig. 1e), and 
comorbid atopic dermatitis was well controlled except for 
pompholyx and eczematous lesions in the hands and feet, 

Fig. 2. Immunohistochemistry for lymphocytic profile. (a) Immunohistochemical staining of CD4 and CD8 in the specimens from depigmented lesion 
(vitiligo), and annular erythema in the pathogenic process, which subsequently changed to depigmented lesion (erythema) (original magnification ×100, 
scale bar = 100 µm). (b) Immunohistochemical staining of T-bet and GATA-3 in the specimens from depigmented lesion (vitiligo), and annular erythema 
in pathogenic process, which subsequently changed to depigmented lesion (erythema) (original magnification ×200, scale bar = 50 µm).
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despite high serum TARC. There are some reports of pro-
dromal erythema before vaccine-related vitiligo (11) and 
idiopathic VKH syndrome with incomplete vitiligo called 
“inflammatory vitiligo” (12); therefore, annular erythema 
was considered as the lesion in the pathogenic process 
which subsequently changed to depigmented lesion. 
The current study compared the profiles of infiltrating 
lymphocytes between depigmented lesion considered as 
the complete vitiligo, and annular erythema considered 
as the pathogenic process before complete vitiligo by 
immunohistochemistry. It is notable that the results of 
immunohistochemistry suggest that both Th1 and Th2 
cells contribute mainly to the pathogenesis at the begin-
ning of vitiligo in VKH syndrome, and that Th1 cells 
gradually become dominant with progression of vitiligo. 

Because Th1-dominant immunity in idiopathic VKH 
syndrome (6) and vitiligo vulgaris (13) is common and 
well-known, the Th2 reaction in the current case is 
unusual. Considering that prodromal erythema is rare 
in vaccine-related vitiligo (11) and idiopathic VKH syn-
drome (12), atypical Th2 immunity would contribute to 
the characteristic prodromal erythema in the current case. 
Indeed, the study of vaccination (BNT162b2) in current 
use revealed some Th2-skewed immune response as well 
as well-known Th1-skewed immune response (14); there-
fore, vaccine-induced atypical deleterious Th2 immunity 
overlapping with normal Th1 immunity may contribute 
to the pathogenesis of prodromal erythema. Also, Th2 to 
Th1 transition was reported to be required for the main-
tenance and potentiating of skin inflammation by the in 
vivo analysis of cutaneous lupus erythematosus model 
mice (15); therefore, Th2 to Th1 transition may contri-
bute to refractory vitiligo in the current case. Considering 
the consistent Th1-skewed response in idiopathic VKH 
syndrome, the fundamentals of aetiological and clinical 
features in the current case could be considered to be due 
to Th2-modified idiopathic VKH syndrome.

In conclusion, Th2-skewed prodromal erythema and 
Th2 to Th1 transition are the aetiological and clinical 
features in vaccine-induced VKH syndrome. Further 
investigations are needed to elucidate the precise feature 
of vaccine-induced VKH syndrome.
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