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A B S T R A C T   

Purpose: Vogt-Koyanagi-Harada (VKH) disease after vaccination for coronavirus disease 2019 (COVID-19) is rare, 
and the prognosis for this condition and its effect on ocular blood flow remains unclear. The purpose of this paper 
is to present the first case of de novo VKH disease after the second vaccination for COVID-19 with an mRNA 
vaccine that was successfully treated with systemic steroid therapy and monitored with laser speckle flowgraphy 
(LSFG). 
Observations: A 30s-year-old Japanese woman reported bilateral decreased visual function 2 weeks after 
receiving a second dose of the BNT162b2 mRNA vaccine. Best-corrected visual acuity was 20/50 OD and 20/70 
OS. Optical coherence tomography revealed bilateral serous retinal detachment over the swollen choroidal layer. 
LFSG showed decreased blood flow in the peripapillary region of both eyes. This case was diagnosed as complete 
VKH syndrome, and the patient underwent systemic steroid therapy. After treatment, the retinal detachment 
disappeared, choroidal thickness decreased, and ocular blood flow increased. Three months later, visual acuity 
recovered to 20/20 in both eyes. 
Conclusions: Caution should be exercised in cases with visual symptoms after COVID-19 vaccination, even after 
more than one dose and more than one week after vaccination. LSFG may be a useful way to measure the ocular 
blood flow response to treatment and determine the prognosis for VKH disease after COVID-19 vaccination.   

1. Introduction 

Coronavirus disease 2019 (COVID-19) is an infectious disease 
accompanied by severe, acute respiratory syndrome associated with 
coronavirus 2 (SARS-CoV-2). Severe cases of COVID-19 are considered 
to be associated with the excessive cytokine release and immune 
hyperactivation, leading to multiple organ failure. Thus, the pandemic 
has led to an unprecedented pace of development of new vaccines for 
COVID-19 worldwide within the last two years. Although vaccination 
may control the pandemic, unfortunately, malaise, fever, uveitis, and 
other ocular complications have been reported after the administration 
of COVID-19 vaccines.1,2 Vogt-Koyanagi-Harada (VKH) disease after 

vaccination is rare, and its prognosis remains unclear.3–7 VKH disease is 
known as a type of bilateral uveitis associated with alopecia, meta-
morphopsia (a disorder in which the shape of objects appears distorted), 
vitiligo, poliosis, dysacousia, meningeal irritation abnormalities of the 
cerebrospinal fluid,8 and ocular circulation impairment.9,10 The current 
report describes the first reported Japanese case of VKH disease two 
weeks after administration of the second dose of a COVID-19 mRNA 
vaccine. VKH disease causes inflammation of the choroid, so we evalu-
ated choroidal blood flow over time using laser speckle flowgraphy 
(LSFG). LSFG can measure ocular blood flow noninvasively. This tech-
nique, based on the laser speckle phenomenon, has been reported to be 
useful for clinical diagnosis or monitoring of glaucoma and retinal 
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diseases.11,12 VKH disease is an autoimmune disease caused by auto-
antibodies against melanocytes and is initially treated with systemic 
steroids. This case was successfully treated with systemic steroid therapy 
and monitored with LSFG. 

2. Case report 

A 30s-year-old woman visited Tohoku University Hospital, located in 
Sendai, Japan, with ocular symptoms after receiving the SARS-CoV-2 
mRNA vaccine (BNT162b2). One week after the second dose, she 
noticed metamorphopsia in her right eye and headache. Two weeks after 
the vaccination, she noticed bilateral decreased visual function. Best- 
corrected visual acuity (BCVA) was 20/50 OD and 20/70 OS. Intraoc-
ular pressure was 16 mmHg in both eyes. Anterior chamber inflamma-
tion was noted with 1+ cells in both eyes, and laser flare photometry 
(LFP) values were 10.5 ph/ms OD and 14.3 ph/ms OS (normal values 
are 4–6 ph/ms). LFP provides an automated technique to objectively 
quantify cells and protein levels (termed “flare”) in the aqueous 
humor.13 Fundus examination showed serous retinal detachment (SRD) 
over the posterior pole, retinal venous dilation, and optic disc hyperemia 
in both eyes (Fig. 1 A and B). Fluorescein angiography revealed multiple 
hyperfluorescence points over the posterior pole bilaterally in the early 
phase. Optic disc leakage and pooling of the fluorescent dye in the area 
of the SRD were confirmed in the late phase (Fig. 1C and D). Optical 
coherence tomography (OCT) revealed a bilateral SRD over the swollen 

choroidal layer, such that no measurement was possible (Fig. 1 E and F). 
LFSG showed decreased blood flow in the peripapillary region (i.e., 
decreased choroidal blood flow) in both eyes (Fig. 1 G and H). Systemic 
evaluation was nonspecific, with mononuclear cells (70 cells/μL) in the 
cerebrospinal fluid. An infectious work-up was negative. This patient 
had no history of penetrating ocular trauma or surgery preceding the 
initial onset of uveitis. She had bilateral diffuse choroiditis and serous 
retinal detachments, neurological findings of mononuclear cells in the 
cerebrospinal fluid, and integumentary findings of alopecia, prompting 
us to diagnose the case as complete VKH syndrome according to the 
revised diagnostic criteria.14 

We decided to apply vigorous and sustained treatment to suppress 
the inflammation, starting with intravenous methylprednisolone 
(1000 mg/day) for 3 days followed by oral prednisolone (60 mg/day) 
without the use of topical steroid. Upon tapering the oral prednisone, 
ocular findings in the anterior chamber returned to normal, LFP values 
improved to 5.7 ph/ms OD and 10.4 ph/ms OS, the SRD disappeared 
completely, and choroidal thickness decreased (Fig. 1 I and J). LSFG 
showed that the pretreatment decrease in choroidal circulation returned 
to near normal in parallel with the decrease in the SRD 3 months after 
starting the systemic steroid therapy (Fig. 1 K and L). Finally, BCVA 
recovered to 20/20 in both eyes. 

Fig. 1. A, B: Pretreatment fundus photographs. A slightly reddish disc with SRD around the optic disc and over the macula is present bilaterally (A: right eye; B: left 
eye). 
C, D: Fluorescein angiography images in the late phase before treatment. Optic disc hyperfluorescence, hyperfluorescence points over the posterior pole, and pooling 
of the fluorescent dye at the SRD are present bilaterally (C: right eye; D: left eye). 
E, F: Pretreatment OCT images. SRD is present over the swollen choroidal layer in both eyes (E: right eye; F: left eye). 
G, H: Pretreatment LSFG color maps. Blue and cooler colors are dominant in the peripapillary region of both eyes (G: right eye; H: left eye). The colors in this map 
represent time averages of mean blur rate over one heartbeat; warmer colors represent higher blood flow. 
I, J: Posttreatment OCT images. The SRD has disappeared completely and choroidal thickness has decreased in both eyes (I: right eye; J: left eye). 
K, L: Posttreatment LSFG color maps. Green and warmer colors are dominant in the peripapillary region in both eyes (K: right eye; L: left eye), indicating that the 
pretreatment decrease in choroidal circulation has returned to normal levels after systemic steroid therapy. (For interpretation of the references to color in this figure 
legend, the reader is referred to the Web version of this article.) 
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3. Discussion 

Although the exact pathogenesis of VKH disease remains unclear, it 
is generally considered to be caused by CD4+ T cells that target mela-
nocytes. CD4+ T cells are activated by IL-6 and TGF-β, differentiate into 
Th17 cells, and proliferate after cytokine activation due to IL-23, 
resulting in uveitis.15 The actual onset of VKH disease may be associ-
ated with genetic factors and viral infections. Cold symptoms are well 
known as an antecedent sign of VKH, and VKH after COVID-19 infection 
has also been reported.6,16,17 The causal relationship between COVID-19 
vaccines and ocular inflammation, including uveitis, is unclear. 
Commonly proposed mechanisms of vaccine-associated uveitis include 
molecular mimicry and antigen-specific cells, as well as 
antibody-mediated hypersensitivity reactions.18 Since inert spike anti-
gen proteins are produced by mRNA vaccines for COVID-19, which 
affect coded protein production, SARS-CoV-2 mRNA vaccine adminis-
tration could trigger antibody-mediated acquired immunity. Thus, 
COVID-19 vaccines might accelerate an abnormal immunological 
response, leading to the acute onset of VKH disease. It has been reported 
that systemic reactions, such as fever due to the immune response, occur 
more frequently and more severely after the second dose of COVID-19 
vaccine than after the first dose.19 In this case, although the patient 
had a mild reaction after the first dose, we consider that the second dose 
triggered an immune mechanism. We speculate that proteins generated 
by the second mRNA vaccine that mimicked melanocyte-specific pro-
teins might have caused VKH disease. 

It is also possible that the COVID-19 vaccine caused the reactivation 
of a long-term controlled case of VKH disease. A case has been reported 
in which inflammation caused by severe VKH disease was brought under 
control over several months by treatment with combined steroidal and 
non-steroidal immunosuppression; following this, a maintenance treat-
ment was administered that consisted of infliximab every 10 weeks for 
6 years.20 The patient remained inflammation-free, but presented with a 
severe reactivation of the disease six weeks after the second dose of the 
BNT162b2 vaccine against SARS-CoV-2. This suggests the possibility 
that vaccination-associated molecular mimicry of certain proteins could 
reactivate VKH disease. Thus, ophthalmologists should be aware that a 
COVID-19 vaccine might cause reactivation of controlled VKH disease, 
or even the onset of de novo VKH disease, after vaccination. 

Although some cases of VKH disease cases have a poor visual prog-
nosis, the six post-COVID19 vaccination de novo VKH cases summarized 
in Table 1, including the current case, showed a relatively good short- 
term visual prognosis after systemic corticosteroid therapy.3–7 Further-
more, VKH cases after COVID-19 vaccination are more likely to be fe-
male (5 cases, 83%), develop after the first dose (5 cases, 83%), have 
visual symptoms within one week after vaccination (4 cases, 67%), and 
have SRD-type VKH (5 cases, 83%). The preponderance of SRD-type 
VKH disease is similar to general VKH disease,21 and since patients 

with optic disc swelling-type VKH disease have been reported to be more 
likely to develop chronic disease than patients with SRD-type VKH 
disease,21 the risk of developing chronic disease might also be lower in 
post-COVID-19 vaccination cases of VKH. 

The response to treatment of LSFG-measured mean blur rate (MBR), 
a measure of the relative velocity of ocular blood flow that is expressed 
in arbitrary units, may be helpful in determining the prognosis for VKH 
disease after vaccination. It has been confirmed that impaired choroidal 
circulation occurs during the anterior recurrence of VKH disease, and 
that this impairment recovers after corticosteroid therapy.9 A weaker 
response to treatment has also been reported to be associated with 
recurrent VKH disease.10 In the current case, choroidal circulation was 
also low before treatment, and increased in response to systemic steroid 
therapy (i.e., MBR strongly responded to treatment) in parallel with the 
decrease in the SRD and the improvement in BCVA. Thus, we anticipate 
a favorable long-term outcome in the current case. 

This is the first report of VKH disease after the second dose of a 
COVID-19 vaccine that underwent ocular blood flow monitoring with 
LSFG. Our patient responded well to systemic steroid therapy. Although 
most VKH cases after COVID-19 vaccination occur after the first dose 
and within one week, caution should be exercised when visual symp-
toms arise, even when a patient has received more than one COVID-19 
vaccine dose, or received it more than one week previously. Further 
investigation is needed to confirm the ocular blood flow status and its 
response to therapy, as well as the long-term visual prognosis, in cases 
with VKH disease after COVID-19 vaccination. 
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Table 1 
Comparison with previous case reports of VKH disease after vaccination for COVID-19.  

Study Age/ 
sex 

Type of 
vaccine 

Dose Time to onset of 
visual symptoms 

Type of VKH 
disease 

Pretreatment BCVA 
(OD, OS) 

Final BCVA 
(OD, OS) 

Route of administration of systemic 
corticosteroid therapy 

Reddy Y et al. 30/F AZD1222 1st 7 days SRD CF, CF 6/9, 6/9 Oral 
Kim SY et al. 72/F AZD1222 1st 3 days ODS 20/40, 20/40 20/20, 20/ 

20 
Intravenous for 3 days followed by 
oral 

Brunet de 
Courssou JB 
et al. 

57/F BNT162b2 1st 5 weeks SRD 20/60, 20/80 20/20, 20/ 
20 

Intravenous for 3 days followed by 
oral 

Saraceno JJF et al. 62/F AZD1222 1st 4 days SRD 20/600, 20/200 20/20, 20/ 
20 

Oral 

Koong LR et al. 54/M BNT162b2 1st 4 days SRD 6/24, 6/45 6/12, 6/12 Intravenous for 3 days followed by 
oral 

Current 30s/F BNT162b2 2nd 2 weeks SRD 20/50, 20/70 20/20, 20/ 
20 

Intravenous for 3 days followed by 
oral 

VKH = Vogt-Koyanagi-Harada, BCVA = best-corrected visual acuity, SRD = serous retinal detachment, ODS = optic disc swelling, CF = counting fingers, HM = hand 
motion. 
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