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Abstract 

Background Vogt-Koyanagi-Harada (VKH) disease is an idiopathic autoimmune disease which targets melanin-
containing tissues such as the uvea, meninges, ear and skin. This typically presents in the eye with acute findings of 
granulomatous anterior uveitis, diffuse choroidal thickening, multiple focal areas of sub-retinal fluid and, in severe 
cases, optic nerve involvement with bullous serous retinal detachment can occur.

Early initiation of treatment has been advocated to prevent progression to the chronic stage of the disease, which can 
result to a sunset glow fundus with devastatingly poor visual outcome. Treatment is usually initiated with corticoster-
oids followed by an early introduction of immunosuppressive treatment (IMT) to achieve immediate response after 
disease presentation, although the choice of IMT for VKH can vary.

Main Findings We conducted a retrospective case-series to investigate the management trend of treating VKH over 
a 20-year period. Twenty-six patients were included and we found a shift from steroid monotherapy to combined 
IMT/low-dose steroid for the management of acute initial-onset of VKH in the last 10 years. Our average time from 
diagnosis to initiation of IMT was 2.1 months. 81% (21 of 26 patients) of our patients treated with combined IMT/ster-
oid were able to achieve disease stability with significant good visual outcome at 24 months (Median  VApre-IMT = 0.3 
Logmar vs  VApost-IMT = 0.0 Logmar, p = 0.0001). MMF monotherapy was the most common IMT used and it was well-
tolerated by our patients. Even so, 50% of our patients who were treated with MMF did not achieve disease control.

We then performed a literature review to identify any IMT which could be superior in the treatment of VKH. We also 
share our experience (where applicable) on the various treatment options found from the literature review.

Short conclusion Our study found that patients with VKH who were treated with combined IMT/low-dose ster-
oids achieved significantly better visual improvement at 24 months compared to steroid monotherapy. We fre-
quently chose MMF and this appears to be well tolerated by our patients. Since its introduction, anti-TNF agents are 
increasingly becoming a popular choice of treatment for VKH as these have been shown to be safe and effective. 
However, more data is required to provide evidence that anti-TNF agents can be used as first-line treatment and as 
monotherapy.
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Introduction
The description of Vogt-Koyanagi-Harada (VKH) disease 
follows a series of historical clinical discovery [1]. After a 
series of initial common findings of non-traumatic uveitis 
and complicated retinal detachment associated with poli-
osis, vitiligo, alopecia and dysacousia by Vogt, Koyanagi 
and Harada between 1906 and 1926, it led to the eventual 
eponym “Vogt-Koyanagi-Harada” (VKH) disease in 1955 
[2, 3], which represents the clinical manifestations of an 
evolutionary disease process [4] connecting the uveal 
tract, the meninges, and the auditory and integumentary 
system.

The management of VKH has also evolved over time. 
For specific uveitis conditions such as VKH, immedi-
ate use of immunosuppressive treatment (IMT) within 
a therapeutic window is warranted to improve disease 
outcome. Herbort et  al. recommended to initiate dual 
systemic steroid with IMT within 2 to 3 weeks of acute-
onset VKH in order to achieve an improved outcome and 
preventing chronic evolution to “sunset glow fundus” [5]. 
Various management regimes have been described for 
VKH disease including local, oral, intravenous corticos-
teroids, ciclosporine, azathioprine and mycophenolate 
mofetil (MMF)[6–9]. Our colleagues in Saudi Arabia 
have found that MMF is particularly effective in VKH 
as it leads to significantly improved vision with reduced 
recurrence of inflammation and chronic complications 
[10]. More recently, the development of anti-TNF bio-
logics has contributed as a potential game-changer for 
the treatment of other non-infectious uveitis conditions, 
however its reported efficacy for patients with VKH is 
based on small sample studies [1] and cases of refractory 
VKH [11].

Our experience in the management of VKH
We conducted a retrospective case-series that gave us 
an overview of the management trend for VKH over a 
20-year period in a unit that provides tertiary service 
for an ethnically diverse population in Central London. 
We have found a shift from steroid monotherapy to 
combined IMT/low-dose steroid for the management 
of acute initial-onset VKH in the last 10 years (Table 1). 
Our case-series of 26 consecutive patients diagnosed 
with VKH found 81% of patients were able to achieve 
disease stability with significant good visual outcome 
at 24  months, with a group median visual acuity (VA) 
better than baseline (Median  VApre-IMT = 0.3 Logmar 
vs  VApost-IMT = 0.0 Logmar, p = 0.0001). IMT appears 
to be a well-tolerated long-term treatment for patients 
with VKH. In this case-series, although both treatment 
strategies resulted in good visual outcome, combined 

IMT and steroid provided a better visual improvement 
and greater probability of disease stability at 24 months 
compared to steroids alone (Table 2). Our average time 
from diagnosis to initiation of IMT was 2.1  months 
(Table  1). MMF monotherapy was the most common 
IMT used (68%, 13/19 patients treated with IMT).

We also performed a survival analysis to measure the 
time from presentation to time of reactivation in the 
two groups respectively (Fig. 1).

Both groups showed similar levels of reduced activ-
ity to 50% by 2  years. Patients with IMT appeared to 
reach a plateau level of inactivity earlier than those on 
steroid monotherapy. Even so, the probability of active 
VKH with IMT is reduced to 45% at around 4 years of 
treatment, which then plateaued up to 9 years, whereas 
patients treated with corticosteroids had 25% probabil-
ity of reactivation with longer duration of treatment up 
to 5–6 years. Duration of follow-up was shorter for the 
IMT group than the steroid group. There was no statis-
tical difference in survival between the groups. We sus-
pect that this is due to the small sample size.

The differences in the efficacy of VKH treatment 
among our group of patients may be a reflection of 
the clinicians’ preference and/or the patient’s disease 
course. This led us to perform a literature review with 
the primary aim to identify any potential IMT(s) with 
good efficacy for the treatment of VKH and also to pro-
vide an update on the different treatment options avail-
able in managing this disease-specific condition.

Table 1 Patient demographics in our study (n = 26)

Sex (%)
    Male 8 (31%)
    Female 18 (69%)
 Median Age 35 (Range 8–60)
Ethnicity (%)
    Asian 10 (38%)
    African/Caribbean 3 (12%)
    Caucasian 3 (12%)
    Other 10 (38%)
Treatment Received
    Prednisolone only 7 (27%)
    Prednisolone and IMT combination 19 (73%)
         Mycophenolate mofetil (MMF) 13
         Azathioprine (Aza) 3
         Cyclosporin A (CsA) 3
         Anti-TNF + other IMT 6
    Average time from steroid initiation to IMT 
initiation

2.1 months

    Average time to steroid-sparing effect of IMT 
(Prednisolone ≤ 7.5 mg)

5 months
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Methodology
The review of literature was carried out in PubMed using 
the terms “vogt-koyanagi-harada” and individual immu-
nomodulatory agents, such as “mycophenolate mofetil”, 
“azathioprine”, “methotrexate”, “cyclosporine”, “tacroli-
mus”, “adalimumab”, and “rituximab”. Boolean operators 
were used to include only relevant studies. Only articles 
with English abstracts were reviewed for inclusion in 
this review. Citation searching was also done to further 
include relevant studies. Retrieved studies were reviewed 
according to level of evidence (clinical trials, clinical stud-
ies, case series, case reports) and discussed accordingly.

Literature review of VKH treatment
Corticosteroids
Historically, corticosteroids were the mainstay of treat-
ment for VKH [12]. In the early 1990s, studies showed 
that about 60% of VKH patients were able to attain good 
visual outcome better than 20/30 following high-dose 
corticosteroids [12–14] and the initial high-dose can 
be as high as 80–200  mg per day. In one of the earlier 
non-randomized studies on steroid therapy, Sasamoto 
et  al. compared 18 patients on pulse-dose (3  days of 

intravenous methylprednisolone (IVMP) followed by 
gradual taper of oral steroids), 20 patients on high-dose 
corticosteroid starting at 200 mg Prednisolone, 2 patients 
on conventional steroid dose and 7 patients on no cor-
ticosteroids for the treatment of VKH [15]. They found 
that patients who had pulse- and high-dose corticoster-
oid treatment had significantly reduced AC inflammation 
and improved VA compared to those without treatment. 
One other study found that the highest risk of ocular 
inflammation occur during the first 6 months of the dis-
ease and this was associated with too rapid tapering of 
the oral steroids [13]. Rubsamen and Gass also identi-
fied three predictive factors for poor visual outcome in 
VKH, which included older age at presentation, chronic 
ocular inflammation and subretinal choroidal neovas-
cular membrane, for which they recommended an early, 
aggressive use of systemic corticosteroids in patients with 
Vogt-Koyanagi-Harada syndrome and a gradual tapering 
of drug dosage for 6 months after presentation. However, 
our better understanding of the disease evolution over 
the last two decades has proven that it is difficult to sus-
tain oral corticosteroids monotherapy use for a longer 
period of time and in fact, it may be insufficient to pre-
vent chronic evolution [16].

Table 2 Visual outcomes following treatment

Pre-treatment median VA Median VA at 24 months p-value

Steroid only 0.5 (Snellen = 6/18) 0.3 (Snellen = 6/12) 0.09

Steroid + IMT 0.3 (Snellen = 6/12) 0 (Snellen = 6/6)  < 0.001

Fig. 1 Kaplan–Meier survival analysis showing the time from presentation to time of reactivation in the steroid only and combination therapy 
groups
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In our experience, patients treated with steroid mon-
otherapy (7/26) 71% achieved disease inactivity at 
24  months and 2 patients developed cataract and glau-
coma which are known ocular side effects of corticoster-
oid use. We used the conventional steroid dose for the 
initial treatment of VKH, i.e. 1 mg per kg of daily Pred-
nisolone, and this group of patients attained significant 
final visual outcome of better than 6/7.5. In comparison, 
in our patients treated with IMT, a higher proportion 
(81%) achieved disease stability. The patients’ VA also 
improved, with group median VA significantly better at 
24 months compared to baseline (Median  VApre-IMT = 0.3 
Logmar vs  VApost-IMT = 0.0 Logmar, p = 0.0001). This is in 
line with a study by Paredes et  al. which suggested that 
IMT as first-line therapy for VKH was associated with 
a superior visual outcome compared to steroids either 
as monotherapy or with delayed addition of IMT. Early 
introduction of IMT is therefore recommended, not only 
to achieve better disease inflammatory control but also 
to prevent significant systemic side effects related to pro-
longed use of oral corticosteroids.

Immunosuppressive treatment for VKH
Randomized controlled trial (RCT)
There are limited clinical trials that have compared the 
different IMT in the treatment of VKH. The First-line 
Antimetabolites as Steroid-Sparing Treatment (FAST) 
uveitis trial randomized 216 patients with non-infectious 
uveitis into methotrexate (MTX) and mycophenolate 
mofetil (MMF) groups [17]. Of these, 93 patients, or 43%, 
were diagnosed with VKH. The study concluded that 
the use of mycophenolate was not superior to metho-
trexate in terms of controlling inflammation in non-
infectious uveitis. Although treatment success among 
posterior uveitis and panuveitis appeared to have been 
better achieved with methotrexate, the authors encour-
aged more studies into anatomical subtypes of uveitis. 
Forty-three patients diagnosed with VKH from the FAST 
trial were included in a sub-analysis conducted by Shen 
et al. which compared 1 g mycophenolate mofetil (MMF) 
twice daily and 25 mg methotrexate (MTX) once weekly. 
They found no statistically significant advantage in terms 
of steroid-sparing inflammatory control, although they 
did find that MTX was 2.5 times more likely to achieve 
control of inflammation in acute VKH than MMF [18].

Another randomized controlled trial (RCT) compared 
the combination of azathioprine (AZA) and prednisone 
to cyclosporine A (CsA) and prednisone in 44 VKH 
patients with chronic inflammation despite steroid treat-
ment. Patients in the AZA group required a significantly 
higher average and total cumulative prednisone dose to 
achieve control [9]. They also concluded that CsA seems 

to be a better glucocorticoid-sparing agent for active 
VKH compared to AZA.

Cyclosporine A (CsA)
The immunologic process driving VKH is believed to be 
at least in part a T-cell mediated autoimmunity against 
antigenic components of uveal melanocytes [19]. Cyclo-
sporine A (or ciclosporin) is a potent calcineurin inhibi-
tor which inhibits the production of cytokines via 
regulation of T-cell activation [19]. This is usually given 
at a dose of 3–5  mg/kg/day and monitored for known 
side effects such as hypertension and deranged kidney 
function. Treatment with a combination of steroids and 
CsA has been found to decrease pro-inflammatory IFN-y 
and IL-17 and upregulate the anti-inflammatory IL-37 
in the peripheral blood cells of VKH patients [20, 21]. 
In the same case series of Liu et  al., all 8 patients with 
chronic VKH had no active inflammation and improved 
vision after treatment with a combination of steroids 
and CsA [21]. A recent article by Ono et al. showed that 
the same combination of CsA with corticosteroid ther-
apy is non-inferior to corticosteroids alone in terms of 
risk of recurrence or worsening [22]. The risk of recur-
rence or worsening, sunset glow fundus rate, and cata-
ract rate were all lower in the combination group than 
the corticosteroid group, suggesting an advantage to 
the combined regimen [22]. CsA was the drug of choice 
for steroid-resistant VKH in large retrospective cohort 
studies in Japan, Tunisia and China [4, 23, 24]. The use 
of CsA was also found to decrease the rate of recurrence 
of inflammation [23]. A study by Tagirasa et  al. found 
CsA to effectively switch off inflammation among multi-
drug resistant VKH previously treated with azathioprine 
[25]. A small study in Japan showed the effectiveness of 
low-dose CsA in steroid-resistant cases [26]. Numerous 
case reports have been published to demonstrate its effi-
cacy in both adult and pediatric populations. However, 
our experience with CsA can be described as somewhat 
cautious, mainly due to its cardiovascular and renal side 
effects. We tend to use CsA as a temporary and short-
term measure as we take the advantage of its rapid effect 
for inflammatory control.

Tacrolimus (Tac)
Tacrolimus is also a calcineurin inhibitor which acts 
by downregulating the cytokine interleukin-2, which 
then inhibits the actions of CD4 + T-cells. There have 
been only limited reports on the use of Tac specifically 
for VKH, and no RCT. An early clinical trial by Mochi-
zuki et  al. examined the effect of different doses of Tac 
on 53 patients with refractory uveitis (5 patients had 
VKH) [27]. A retrospective review by Luis et  al. of 71 
patients showed good effectiveness and safety of Tac 
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in the treatment of noninfectious uveitis [28]. Of these, 
only 3 were diagnosed with VKH. In our retrospective 
review, we had two VKH patients treated with Tac as 
second-line following inefficacy of primary treatment. 
In both cases its use were short-lived due to side effects 
including reduced lymphocyte count and gastrointestinal 
disturbances.

Azathioprine (AZA)
Azathioprine is an immunosuppressant agent that acts 
through purine synthesis inhibition. In a retrospective 
case series by Kim et  al., AZA was added to corticos-
teroids in the treatment of VKH. A corticosteroid-spar-
ing effect was achieved in 86.5% of patients in the acute 
uveitic phase and in 90% of patients in the chronic recur-
rent phase of the disease [8]. The median time to achieve 
this effect was 3.5 months. AZA was the IMT of choice 
in 55% of patients being started on early IMT ≤ 3 months 
after disease onset in a retrospective study done in 
Korea. This study reported superior outcomes of early 
IMT versus conventional treatment in both visual and 
inflammatory outcomes of VKH management [29]. In 
a retrospective study conducted in India, episodes of 
VKH recurrence were primarily treated with a combi-
nation of steroids and AZA [30]. Complete resolution 
of inflammation with avoidance of sunset glow fundus 
was achieved in these 4 cases. In contrast, Lavezzo et al. 
reported persistence of subclinical inflammatory signs 
on imaging in VKH patients predominantly treated with 
azathioprine as first-line steroid-sparing agent in a cohort 
of 22 patients [31]. Bongomin et  al. described a case of 
VKH in an Ugandan successfully treated with a combina-
tion of steroids and azathioprine [32]. AZA is also one of 
the safer immunosuppressants to take during pregnancy 
and was hence used successfully to supplement sys-
temic and local steroids in a pregnant patient [33]. This 
patient was reportedly able to maintain excellent vision 
and good inflammatory control months after the deliv-
ery of pregnancy. AZA appeared to perform well among 
the 3 patients included in our case-series as they were 
able to achieve disease remission, including one patient 
who decided to stop all treatment at the early stages of 
pregnancy.

Mycophenolate mofetil (MMF)
Mycophenolate mofetil is a prodrug of mycophenolic 
acid which inhibits the production of B and T cells. In 
the FAST RCT sub-analysis, Shen et  al. found that 53% 
of VKH patients treated with MMF achieved treatment 
success within the study period of 6 months [18]. How-
ever, this observation was not statistically significantly 
different when compared to methotrexate. El-Asrar and 
colleagues have published many studies on the efficacy 

of MMF in managing patients with VKH given the high 
prevalence of this condition in Saudi Arabia. In a non-
randomized prospective study, they initially compared 
prospective outcomes of VKH patients given a primary 
treatment of combination MMF and oral steroids to a 
separate group receiving oral steroids alone among VKH 
patients. They found that the MMF group achieved bet-
ter visual outcomes, reduced incidence of recurrence, 
and less complications than the steroid group [10]. Sub-
sequently, a later prospective cohort study was able to 
demonstrate that MMF also prevented chronic recurrent 
granulomatous inflammation and development of sunset 
glow fundus [34]. Ninety-three percent of 76 eyes receiv-
ing MMF therapy achieved 20/20 VA with a median 
duration of 20.2  months of treatment. Approximately 
60% of these patients were able to come off MMF without 
relapse of inflammation, while about 9% developed ocu-
lar complications related to VKH, i.e. 2 eyes developed 
glaucoma and 5 eyes developed cataract.

Other studies have also found good efficacy of MMF 
as treatment choice for VKH. In a 12-year retrospective 
study, MMF was used in 11% of patients and it was found 
to result in a significant visual improvement from base-
line [35]. The use of MMF likewise was reported to be 
effective in atypical cases [36–38]. Our experience with 
MMF has been fair as the 5 out of 10 patients included 
in our study achieved disease remission and the medica-
tion was well tolerated by the patients. Fifty percent did 
not achieve disease control. We noted that 3 of the 10 
patients developed anaemia with MMF. This is a reported 
adverse effect of MMF especially among transplant 
patients [39–41]. This is thought to be due to mycophe-
nolic acid inhibition of inosine 5’-monophosphate dehy-
drogenase activity in erythroid cells as demonstrated in 
in vitro animal studies [42].

Methotrexate (MTX)
Methotrexate is an anti-metabolite which acts by inhibit-
ing dihydrofolate reductase and promoting T-cell apop-
tosis. The FAST sub-analysis identified that MTX was 2.5 
times more likely to achieve steroid-sparing control of 
inflammation compared to MMF [18]. This finding was 
however not statistically significant, possibly because of 
the small number of patients with VKH in the FAST trial. 
A 17-year retrospective case series conducted in Colom-
bia reported the use of MTX as adjuvant to steroids in 
6 out of 25 VKH cases [43]. Four patients responded to 
MTX, while 2 experienced relapses and were shifted to 
other immunosuppressants. MTX has a known efficacy 
in childhood uveitis and we reviewed two case series 
that investigated the use of MTX among pediatric VKH 
patients [44, 45]. Kondo et  al. reported good steroid-
reducing effect and control of inflammation in all 3 cases 
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of pediatric VKH [44]. Similarly, Soheilian et  al. found 
that 6 out of 10 pediatric VKH patients who required a 
non-steroidal immunosuppressant achieved good inflam-
matory control with MTX [45]. One case was reported 
in literature wherein MTX was combined with inflixi-
mab for up to 10 years in a pediatric patient [46] with no 
relapsing inflammatory episodes and resolution of physi-
cal features of Cushing’s syndrome were observed. In our 
series, none of the patients were treated with MTX.

Rituximab (RTX)
Rituximab is a fully humanized anti-CD20 antibody 
which acts by causing a depletion of pathogenic B-cells for 
up to 6 months. Although it has been approved by the US 
Food and Drug Administration for various indications, it 
has gained increasing acceptance in the treatment of ocu-
lar inflammatory conditions. Its efficacy in VKH has been 
described in only a few reports to date. In a retrospective 
study by Abu El-Asrar et  al., 9 patients who failed with 
conventional immunosuppressive therapy achieved dis-
ease remission, significant visual improvement, and ster-
oid-sparing effect following 3 rituximab infusions [47]. A 
retrospective series by Bolletta et  al. included 5 patients 
who were refractory to conventional immunosuppressive 
therapy and reported significant visual improvement and 
reduction in sub-foveal choroidal thickness following at 
least 3 infusions of rituximab [48]. Dolz-Marco et al. first 
reported on the positive response of VKH to rituximab in 
a 41-year old female who was refractory to steroids, adali-
mumab, cyclosporine and methotrexate [49]. Long term 
remission with recovery of hearing loss was reported by 
Caso et al. [50]. A similar positive response was reported 
in a 10-year old girl who was recalcitrant to initial immu-
nosuppressive therapy [51]. Of these cases, 2 were pre-
viously on adalimumab, suggesting that rituximab may 
be an option in cases not responding to anti-TNF alpha 
treatment.

Adalimumab (Ada)
Adalimumab is a fully humanized IgG1 monoclo-
nal antibody that neutralizes tumour necrosis factor 
(TNF)-alpha activity and induces apoptosis of TNF-
expressing mononuclear cells. It is the only US Federal 
Drug Agency (US FDA) approved anti-TNF’s for uvei-
tis which has been described in the treatment of VKH. 
At present, this agent is mostly used following failure 
of a combination of steroids and initial non-steroidal 
immunosuppressive therapy. Two landmark trials, VIS-
UAL I and VISUAL II, examined the efficacy and safety 
of adalimumab in active (VISUAL I) and inactive (VIS-
UAL II) intermediate, posterior, and panuveitis [52, 53]. 
VISUAL I reported lower risk of uveitic flare and visual 
impairment, but with more adverse events and serious 

side effects than placebo [52]. VISUAL II reported simi-
lar lower risk for flare up and visual impairment but 
with similar safety outcomes compared to the steroid-
controlled placebo group [53]. Patients diagnosed with 
VKH comprised 12% and 22% of the two trials, respec-
tively. In a retrospective study, Couto et  al. examined 
the effect of adding Ada to the combination corticos-
teroids and conventional IMT (MTX, MMF and AZA) 
in 14 patients with VKH [54]. They found that the addi-
tion of Ada was able to reduce the combined mean 
corticosteroid dose of all patients, as well as the pro-
portion of patients who are still on conventional IMT at 
6 months. A Korean observational study by Park et al., 
which involved 3 VKH cases among 23 non-infectious 
uveitis cases, reported the efficacy of Ada in reduc-
ing anterior chamber cells, vitreous haze, and central 
macular thickness [55]. A larger, multi-centered study 
of 96 non-infectious uveitis (including VKH) patients 
reported good anti-inflammatory outcomes [56]. Sub-
foveal choroidal thickness, which may be a helpful indi-
cator of treatment response in VKH, was effectively 
reduced with an Ada regimen in a series of 33 eyes 
with refractory non-infectious uveitis (42% with VKH) 
[57]. Three cases of VKH refractory to corticosteroids 
and either cyclosporine [58] or methotrexate [59] were 
shown to respond well after shifting treatment to Ada. 
Our Italian Paediatric Rheumatology colleagues with 
special interest in childhood uveitis reported a case of 
an 8-year-old boy treated for  VKH using Ada as the 
primary steroid-sparing immunosuppressant following 
3-day IVMP and this achieved good control of inflam-
mation within 8 months [60].

Four other TNF alpha inhibitors are approved by the 
US FDA for other indications [61]. Literature describing 
the use of infliximab and certolizumab is limited to a few 
case reports. Infliximab is a chimaeric IgG anti-human 
monoclonal antibody has been reported to be effective 
in both adult and pediatric patients refractory to first-
line IMT ([46, 62–64]. Infliximab has also been used as 
first-line IMT (with methotrexate) following high-dose 
steroids in 2 adult and 2 pediatric patients and was suc-
cessful in achieving inflammatory control [65, 66]. Cer-
tolizumab pegol is a pegylated Fab fragment anti-TNF 
alpha drug. One patient with VKH was included in a ret-
rospective multi-centre case series which reported that 
certolizumab is able to achieve or maintain control of eye 
inflammation during pregnancy in all study patients [67]. 
There were no studies describing the use of 2 other anti-
TNF’s (etanercept and golimumab) for VKH.

Systemic steroid-free therapy with Ada and IMT
A single centre large cohort study from China evaluated 
the use Ada and IMT alone without the use of systemic 
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corticosteroid (“systemic glucocorticoid free”, or SGF) 
[68]. Thirty patients naïve to systemic therapy were 
recruited. Fifteen received conventional therapy with 
steroids and IMT with either MTX, MMF, or CSA, while 
the other 15 received SGF. They showed that the SGF 
therapy was safe, and well tolerated. In addition, the regi-
men achieved similar rates of efficacy in terms of con-
trol of anterior uveitis, vitritis, and normalizing central 
macular thickness, compared to the group treated with 
systemic steroids and IMT. The authors commented that 
the SGF regimen is an option in VKH patients, thereby 
avoiding the side effects of systemic steroids. The SGF 
regime is also attractive in those patients who have other 
co-morbidites that are exacerbated or contraindicated by 
the use of systemic steroids, for example diabetes.

Discussion
Based on the results of our case-series and this literature 
review, we would recommend early introduction of ster-
oid – sparing agents in treating VKH and MMF as the 
first-line treatment of choice in the management of VKH 
cases. Although well tolerated in terms of its commonly 
reported gastrointestinal side effects, it is also impor-
tant to note that MMF can also cause anaemia. MMF has 
good efficacy as demonstrated by El-Asrar and colleagues 
in Saudi Arabia where VKH is more prevalent, hence 
they had good number of patients included in their stud-
ies, which is more reliable to indicate drug efficacy.

Although numerous studies in Japan and China where 
VKH is also prevalent showed CsA to be as efficacious, 
we exercise caution in using CsA due to its significant 
systemic side effects. Our tendency is to use CsA as a 
temporary measure in the acute phase of the disease in 
order to achieve a more immediate inflammatory con-
trol before switching to MMF as the long-term IMT. 
Three of our patients who were on AZA achieved dis-
ease remission, however the number is too small and 
the studies reviewed did not show convincing outcomes. 
MTX appears to be the treatment of choice for paediatric 
patients with VKH.

Finally, Ada appears to show good results. Histori-
cally, in the literature to date, most reports have used 
Ada in VKH only after failed conventional IMT. It 
would be desirable to have good data from RCTs com-
paring the use of Ada as a second line agent, after ster-
oids, compared to conventional IMT, and this data is 
needed as it would be very interesting to see if the use 
of Ada offered any advantages over conventional IMT 
in VKH. The early introduction of IMT with Ada and 
without steroids has already been shown to be safe 
and effective in a small number of patients and may 

become a viable treatment option in the future, espe-
cially in steroid-intolerant cases [61]. Rituximab may 
also be a less common option for adalimumab-refrac-
tory cases but the data is very limited.

In summary, our series of patients showed historic 
data on the management trend of VKH, which identi-
fied a shift from steroid monotherapy to combined IMT 
treatment over the last 10  years. This is in agreement 
with the literature reviewed which showed that early 
initiation of IMT is essential to achieve immediate dis-
ease control and prevent progression to the chronic 
stage. MMF is the most common IMT choice, which 
was well tolerated by most patients to achieve dis-
ease remission and good visual outcome with minimal 
VKH-related complications. However, longer term data 
is required for patients on IMT with larger study size 
to ascertain and compare overall drug safety profile and 
its efficacy in preventing chronic-onset VKH and as 
more recently highlighted, for treatment optimization 
of subclinical choroidal inflammation [69].

Acknowledgements
Not applicable

Authors’ contributions
NR, JCMA, MW and AR were involved in the conceptualization of the study. 
Data collection and literature review were completed by NR, JCMA, and 
KB. Statistical analysis was done by JL and JCMA. Figures and tables were 
prepared by NR, JL and JCMA. NR and JCMA equally prepared the initial and 
final manuscripts, while critical approval were done by MW and AR. All authors 
reviewed and approved the final manuscript.

Funding
None.

Availability of data and materials
The datasets generated and analysed is available upon reasonable request 
and in compliance with local data protection policy.

Declarations

Ethics approval and consent to participate
This study was conducted according to the Declaration of Helsinki and the 
UK’s Data Protection Act. Permission for data collection and analysis was 
provided via registration as a clinical audit (CA19/UV/432) at Moorfields Eye 
Hospital NHS Foundation Trust, London.

Consent for publication
Not applicable – no identifiable data or images were used.

Competing interests
All authors have no competing interests to declare.

Author details
1 Uveitis Service, Moorfields Eye Hospital, 162 City Road, London EC1V 2PD, UK. 
2 Institute of Ophthalmology, University College London (UCL), London, UK. 
3 William Harvey Research Institute, Queen Mary University of London, London, 
UK. 

Received: 11 October 2022   Accepted: 26 February 2023



Page 8 of 9Rahman et al. Journal of Ophthalmic Inflammation and Infection           (2023) 13:27 

References
 1. Du L, Kijlstra A, Yang P (2016) Vogt-Koyanagi-Harada disease: Novel 

insights into pathophysiology, diagnosis and treatment. Prog Retin Eye 
Res 52:84–111

 2. Herbort CP, Mochizuki M (2007) Vogt-Koyanagi-Harada disease: inquiry 
into the genesis of a disease name in the historical context of Switzerland 
and Japan. Int Ophthalmol 27(2–3):67–79

 3. Ooba N (2006) Vogt-Koyanagi-Harada syndrome–historical changes in 
the eponym. Nippon Ganka Gakkai Zasshi 110(2):144–149

 4. Yang P, Ren Y, Li B, Fang W, Meng Q, Kijlstra A (2007) Clinical characteristics 
of Vogt-Koyanagi-Harada syndrome in Chinese patients. Ophthalmology 
114(3):606–614

 5. Herbort CP, Jr., Abu El Asrar AM, Takeuchi M, Pavésio CE, Couto C, 
Hedayatfar A, et al. Catching the therapeutic window of opportunity in 
early initial-onset Vogt-Koyanagi-Harada uveitis can cure the disease. Int 
Ophthalmol. 2019;39(6):1419–25.

 6. Lodhi SA, Reddy JL, Peram V (2017) Clinical spectrum and management 
options in Vogt-Koyanagi-Harada disease. Clin Ophthalmol 11:1399–1406

 7. Paredes I, Ahmed M, Foster CS (2006) Immunomodulatory therapy 
for Vogt-Koyanagi-Harada patients as first-line therapy. Ocul Immunol 
Inflamm 14(2):87–90

 8. Kim SJ, Yu HG (2007) The use of low-dose azathioprine in patients with 
Vogt-Koyanagi-Harada disease. Ocul Immunol Inflamm 15(5):381–387

 9. Cuchacovich M, Solanes F, Díaz G, Cermenati T, Avila S, Verdaguer J et al 
(2010) Comparison of the clinical efficacy of two different immunosup-
pressive regimens in patients with chronic vogt-koyanagi-harada disease. 
Ocul Immunol Inflamm 18(3):200–207

 10. Abu El-Asrar AM, Hemachandran S, Al-Mezaine HS, Kangave D, Al-
Muammar AM (2012) The outcomes of mycophenolate mofetil therapy 
combined with systemic corticosteroids in acute uveitis associated with 
Vogt-Koyanagi-Harada disease. Acta Ophthalmol 90(8):e603–e608

 11. O’Keefe GA, Rao NA (2017) Vogt-Koyanagi-Harada disease. Surv Ophthal-
mol 62(1):1–25

 12. Moorthy RS, Inomata H, Rao NA (1995) Vogt-Koyanagi-Harada syndrome. 
Surv Ophthalmol 39(4):265–292

 13. Rubsamen PE, Gass JD. Vogt-Koyanagi-Harada syndrome. Clinical course, 
therapy, and long-term visual outcome. Arch Ophthalmol. 1991;109(5):682–7.

 14. Beniz J, Forster DJ, Lean JS, Smith RE, Rao NA (1991) Variations in clinical 
features of the Vogt-Koyanagi-Harada syndrome. Retina 11(3):275–280

 15. Sasamoto Y, Ohno S, Matsuda H (1990) Studies on corticosteroid therapy 
in Vogt-Koyanagi-Harada disease. Ophthalmologica 201(3):162–167

 16. Sakata VM, da Silva FT, Hirata CE, Marin ML, Rodrigues H, Kalil J et al (2015) 
High rate of clinical recurrence in patients with Vogt-Koyanagi-Harada 
disease treated with early high-dose corticosteroids. Graefes Arch Clin 
Exp Ophthalmol 253(5):785–790

 17. Rathinam SR, Gonzales JA, Thundikandy R, Kanakath A, Murugan SB, 
Vedhanayaki R et al (2019) Effect of corticosteroid-sparing treatment with 
mycophenolate mofetil vs methotrexate on inflammation in patients 
with uveitis: a randomized clinical trial. JAMA 322(10):936–945

 18. Shen E, Rathinam SR, Babu M, Kanakath A, Thundikandy R, Lee SM et al 
(2016) Outcomes of Vogt-Koyanagi-Harada Disease: A Subanalysis From a 
Randomized Clinical Trial of Antimetabolite Therapies. Am J Ophthalmol 
168:279–286

 19. Russell G, Graveley R, Seid J, al-Humidan AK, Skjodt H. Mechanisms of 
action of cyclosporine and effects on connective tissues. Semin Arthritis 
Rheum. 1992;21(6 Suppl 3):16–22.

 20. Ye Z, Wang C, Tang J, Zhou Y, Bai L, Liu Y et al (2015) Decreased interleu-
kin-37 expression in Vogt-Koyanagi-Harada disease and upregulation 
following immunosuppressive treatment. J Interferon Cytokine Res 
35(4):265–272

 21. Liu X, Yang P, Lin X, Ren X, Zhou H, Huang X et al (2009) Inhibitory effect 
of Cyclosporin A and corticosteroids on the production of IFN-gamma 
and IL-17 by T cells in Vogt-Koyanagi-Harada syndrome. Clin Immunol 
131(2):333–342

 22. Ono T, Goto H, Sakai T, Nitta F, Mizuki N, Takase H et al (2022) Comparison 
of combination therapy of prednisolone and cyclosporine with corticos-
teroid pulse therapy in Vogt-Koyanagi-Harada disease. Jpn J Ophthalmol 
66(2):119–129

 23. Nakayama M, Keino H, Watanabe T, Okada AA (2019) Clinical fea-
tures and visual outcomes of 111 patients with new-onset acute 

Vogt-Koyanagi-Harada disease treated with pulse intravenous corticos-
teroids. Br J Ophthalmol 103(2):274–278

 24. Khairallah M, Zaouali S, Messaoud R, Chaabane S, Attia S, Ben Yahia S et al 
(2007) The spectrum of Vogt-Koyanagi-Harada disease in Tunisia. North 
Africa Int Ophthalmol 27(2–3):125–130

 25. Tagirasa R, Rana K, Kaza H, Parai D, Damera S, Basu S (2020) Role of multid-
rug resistance proteins in nonresponders to immunomodulatory therapy 
for noninfectious uveitis. Transl Vis Sci Technol 9(5):12

 26. Haruta M, Yoshioka M, Fukutomi A, Minami T, Mashimo H, Shimojo H 
et al (2017) The Effect of Low-dose Cyclosporine (100 mg Once Daily) 
for Chronic Vogt-Koyanagi-Harada Disease. Nippon Ganka Gakkai Zasshi 
121(6):474–479

 27. Mochizuki M, Masuda K, Sakane T, Ito K, Kogure M, Sugino N et al 
(1993) A clinical trial of FK506 in refractory uveitis. Am J Ophthalmol 
115(6):763–769

 28. Luis J, Alsaedi A, Phatak S, Kapoor B, Rees A, Westcott M. Efficacy of 
tacrolimus in uveitis, and the usefulness of serum tacrolimus levels in pre-
dicting disease control. Results from a single karge center. Ocul Immunol 
Inflamm. 2021:1–5.

 29. Park HS, Park HY, Lee CS, Lee SC, Lee JH (2022) EFFICACY OF COMBINED 
SYSTEMIC CORTICOSTEROID AND EARLY IMMUNOMODULATORY THER-
APY WITHIN THREE MONTHS OF ONSET IN VOGT-KOYANAGI-HARADA 
DISEASE. Retina 42(12):2361–2367

 30. Sachdev N, Gupta V, Gupta A, Singh R (2008) Posterior segment recur-
rences in Vogt-Koyanagi-Harada disease. Int Ophthalmol 28(5):339–345

 31. Lavezzo MM, Sakata VM, Rodriguez EEC, Abdallah SF, Kanenobu C, 
Morita C, et al. Suclinical signs persistance in Vogt-Koyanagi-Harada 
disease (VKHD) patients treated with early high-dose corticosteroids and 
immunosuppressive therapy (IMT). Investigative Ophthalmology & Visual 
Science. 2018;59(9):422-.

 32. Bongomin F, Onen FS, Kaddumukasa M (2019) Vogt-Koyanagi-Harada 
syndrome in a Ugandan: diagnostic and therapeutic challenges. Case 
Rep Med 2019:5192754

 33. Ingolotti M, Schlaen BA, Roig Melo-Granados EA, Ruiz García H, Aguilera 
Partida JA (2019) Azathioprine During the First Trimester of Pregnancy 
in a Patient with Vogt-Koyanagi-Harada Disease: A Multimodal Imaging 
Follow-Up Study. Am J Case Rep 20:300–305

 34. Abu El-Asrar AM, Dosari M, Hemachandran S, Gikandi PW, Al-Muammar 
A (2017) Mycophenolate mofetil combined with systemic corticosteroids 
prevents progression to chronic recurrent inflammation and develop-
ment of “sunset glow fundus” in initial-onset acute uveitis associated with 
Vogt-Koyanagi-Harada disease. Acta Ophthalmol 95(1):85–90

 35. Arevalo JF, Lasave AF, Gupta V, Kozak I, Al Harbi MB, Al Rushood AA et al 
(2016) Clinical Outcomes of Patients with Vogt-Koyanagi-Harada Disease 
Over 12 Years at a Tertiary Center. Ocul Immunol Inflamm 24(5):521–529

 36. Khochtali S, Abroug N, Hani MS, Khairallah-Ksiaa I, Jelliti B, Khairallah M 
(2015) Concurrent acute Vogt-Koyanagi-Harada disease in one eye and 
chronic disease in the fellow eye. J Ophthalmic Inflamm Infect 5(1):57

 37. Al-Muammar AM, Al-Mudhaiyan TM, Al Otaibi M, Abdo A, Abu El-Asrar 
AM (2010) Vogt-Koyanagi-Harada disease occurring during interferon-
alpha and ribavirin therapy for chronic hepatitis C virus infection. Int 
Ophthalmol 30(5):611–613

 38. Ipek SC, Ayhan Z, Emre S, Saatci AO. Favorable clinical outcome with 
intravitreal aflibercept treatment in a case with bilateral choroidal neovas-
cular membrane and quiescent Vogt-Koyanagi-Harada syndrome. GMS 
Ophthalmol Cases. 10: Copyright © 2020 Ipek et al.; 2020. p. Doc23.

 39. Gheith O, Wafa E, Hassan N, Mostafa A, Sheashaa HA, Mahmoud K et al 
(2009) Does posttransplant anemia at 6 months affect long-term out-
come of live-donor kidney transplantation? A single-center experience 
Clin Exp Nephrol 13(4):361–366

 40. Gentil MA, Cabello V, Perez-Valdivia M, Lopez-Mendoza M, Gonzalez-
Roncero F, Muñoz J et al (2005) Influence of the current management of 
renal transplant recipients on the prevalence of anemia and related costs. 
Transplant Proc 37(9):3823–3824

 41. Haubitz M, de Groot K (2002) Tolerance of mycophenolate mofetil in end-
stage renal disease patients with ANCA-associated vasculitis. Clin Nephrol 
57(6):421–424

 42. Pile T, Kieswich J, Harwood S, Yaqoob MM (2011) A possible explanation 
for anemia in patients treated with mycophenolic acid. Transplantation 
92(12):1316–1321



Page 9 of 9Rahman et al. Journal of Ophthalmic Inflammation and Infection           (2023) 13:27  

 43. Guayacán CL, Galindo-Mendez B, de-la-Torre A. Vogt-Koyanagi-Harada 
syndrome in a group of patients in two ophthalmology referral centers in 
Bogotá, Colombia. Ocul Immunol Inflamm. 2018;26(7):1123–7.

 44. Kondo Y, Fukuda K, Suzuki K, Nishida T (2012) Chronic noninfectious uvei-
tis associated with Vogt-Koyanagi-Harada disease treated with low-dose 
weekly systemic methotrexate. Jpn J Ophthalmol 56(1):104–106

 45. Soheilian M, Aletaha M, Yazdani S, Dehghan MH, Peyman GA (2006) Man-
agement of pediatric Vogt-Koyanagi- Harada (VKH)-associated panuveitis. 
Ocul Immunol Inflamm 14(2):91–98

 46. Budmann GA, Franco LG, Pringe A. Long term treatment with infliximab 
in pediatric Vogt-Koyanagi-Harada disease. Am J Ophthalmol Case Rep. 
112018. p. 139–41.

 47. Abu El-Asrar AM, Dheyab A, Khatib D, Struyf S, Van Damme J, Opdenak-
ker G. Efficacy of B Cell Depletion Therapy with Rituximab in Refractory 
Chronic Recurrent Uveitis Associated with Vogt-Koyanagi-Harada Disease. 
Ocul Immunol Inflamm. 2020:1–8.

 48. Bolletta E, Gozzi F, Mastrofilippo V, Pipitone N, De Simone L, Croci S, et al. 
Efficacy of Rituximab Treatment in Vogt-Koyanagi-Harada Disease Poorly 
Controlled by Traditional Immunosuppressive Treatment. Ocul Immunol 
Inflamm. 2021:1–6.

 49. Dolz-Marco R, Gallego-Pinazo R, Díaz-Llopis M (2011) Rituximab in 
refractory Vogt-Koyanagi-Harada disease. J Ophthalmic Inflamm Infect 
1(4):177–180

 50. Caso F, Rigante D, Vitale A, Costa L, Bascherini V, Latronico E et al (2015) 
Long-lasting uveitis remission and hearing loss recovery after rituximab 
in Vogt-Koyanagi-Harada disease. Clin Rheumatol 34(10):1817–1820

 51. Umran RMR, Shukur ZYH (2018) Rituximab for sight-threatening 
refractory pediatric Vogt-Koyanagi-Harada disease. Mod Rheumatol 
28(1):197–199

 52. Jaffe GJ, Dick AD, Brézin AP, Nguyen QD, Thorne JE, Kestelyn P et al (2016) 
Adalimumab in Patients with Active Noninfectious Uveitis. N Engl J Med 
375(10):932–943

 53. Nguyen QD, Merrill PT, Jaffe GJ, Dick AD, Kurup SK, Sheppard J et al (2016) 
Adalimumab for prevention of uveitic flare in patients with inactive non-
infectious uveitis controlled by corticosteroids (VISUAL II): a multicentre, 
double-masked, randomised, placebo-controlled phase 3 trial. Lancet 
388(10050):1183–1192

 54. Couto C, Schlaen A, Frick M, Khoury M, Lopez M, Hurtado E et al (2018) 
Adalimumab treatment in patients with Vogt-Koyanagi-Harada disease. 
Ocul Immunol Inflamm 26(3):485–489

 55. Park SE, Jun JW, Lee DH, Lee SC, Kim M (2021) The Effect of Adalimumab 
in Korean Patients with Refractory Noninfectious Uveitis. Yonsei Med J 
62(2):177–181

 56. Silvestri E, Bitossi A, Bettiol A, Emmi G, Urban ML, Mattioli I et al (2020) 
Adalimumab effectively controls both anterior and posterior noninfec-
tious uveitis associated with systemic inflammatory diseases: focus on 
Behçet’s syndrome. Inflammopharmacology 28(3):711–718

 57. Nishisho R, Kusuhara S, Sotani N, Kim KW, Katsuyama-Yoshikawa A, 
Matsumiya W et al (2021) Changes in choroidal imaging parameters fol-
lowing adalimumab therapy for refractory noninfectious uveitis. Graefes 
Arch Clin Exp Ophthalmol 259(5):1273–1280

 58. Flores-Robles BJ, Blanco-Madrigal J, Sanabria-Sanchinel AA, Pascual DH, 
Demetrio-Pablo R, Blanco R (2017) Anti-TNFα therapy and switching in 
severe uveitis related to Vogt-Koyanagi-Harada syndrome. Eur J Rheuma-
tol 4(3):226–228

 59. Kwon HY, Woo SJ. A case of recurrent Vogt-Koyanagi-Harada disease suc-
cessfully treated with adalimumab in young female adult patient. Korean 
J Ophthalmol. 342020: 92–3.

 60. Maccora I, Maniscalco V, Marrani E, de Libero C, Pagnini I, Mastrolia MV, 
et al. Successful treatment of adalimumab in a child with Vogt-Koyanagi-
Harada: which is the best available systemic treatment? Clin Exp Rheuma-
tol. 39. Italy2021. p. 1453–4.

 61. Monaco C, Nanchahal J, Taylor P, Feldmann M (2015) Anti-TNF therapy: 
past, present and future. Int Immunol 27(1):55–62

 62. Wang Y, Gaudio PA (2008) Infliximab therapy for 2 patients with Vogt-
Koyanagi-Harada syndrome. Ocul Immunol Inflamm 16(4):167–171

 63. Niccoli L, Nannini C, Cassarà E, Gini G, Lenzetti I, Cantini F. Efficacy of 
infliximab therapy in two patients with refractory Vogt-Koyanagi-Harada 
disease. Br J Ophthalmol. 93. England2009. p. 1553–4.

 64. Papasavvas I, Herbort CP Jr (2021) Reactivation of Vogt-Koyanagi-Harada 
disease under control for more than 6 years, following anti-SARS-CoV-2 
vaccination. J Ophthalmic Inflamm Infect 11(1):21

 65. Zmuda M, Tiev KP, Knoeri J, Héron E (2013) Successful use of infliximab 
therapy in sight-threatening corticosteroid-resistant Vogt-Koyanagi-
Harada disease. Ocul Immunol Inflamm 21(4):310–316

 66. Khalifa YM, Bailony MR, Acharya NR (2010) Treatment of pediatric vogt-
koyanagi-harada syndrome with infliximab. Ocul Immunol Inflamm 
18(3):218–222

 67. Prieto-Peña D, Calderón-Goercke M, Adán A, Chamorro-López L, Maíz-
Alonso O, De Dios-Jiménez Aberásturi JR, et al. Efficacy and safety of 
certolizumab pegol in pregnant women with uveitis. Recommendations 
on the management with immunosuppressive and biologic therapies in 
uveitis during pregnancy. Clin Exp Rheumatol. 2021;39(1):105–14.

 68. Yang S, Tao T, Li Z, Chen B, Huang Z, Liu X et al (2022) Systemic glucocorti-
coid-free therapy with adalimumab plus immunosuppressants versus 
conventional therapy in treatment-naïve Vogt-Koyanagi-Harada disease 
patients. Ann Transl Med 10(12):699

 69. Herbort CP, Jr., Tugal-Tutkun I, Abu-El-Asrar A, Gupta A, Takeuchi M, 
Fardeau C, et al. Precise, simplified diagnostic criteria and optimised 
management of initial-onset Vogt-Koyanagi-Harada disease: an updated 
review. Eye (Lond). 2021.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Immunosuppressive therapy for Vogt-Koyanagi-Harada disease: a retrospective study and review of literature
	Abstract 
	Background 
	Main Findings 
	Short conclusion 

	Introduction
	Our experience in the management of VKH

	Methodology
	Literature review of VKH treatment
	Corticosteroids
	Immunosuppressive treatment for VKH
	Randomized controlled trial (RCT)
	Cyclosporine A (CsA)
	Tacrolimus (Tac)
	Azathioprine (AZA)
	Mycophenolate mofetil (MMF)

	Methotrexate (MTX)
	Rituximab (RTX)

	Adalimumab (Ada)
	Systemic steroid-free therapy with Ada and IMT

	Discussion
	Acknowledgements
	References


