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Uveitis is inflammation of the uvea and is closely associa-
ted with immune-mediated inflammatory disease, which 
can cause permanent vision loss. Recent studies have 
reported an increase in the incidence of uveitis among 
psoriasis patients, and the Joint AAD-NPF guidelines 
recommend that dermatologists actively participate in 
early detection of uveitis (1, 2). A recent study by Kim 
et al. (3) reported that the rates of uveitis incidence and 
uveitis recurrence in patients with psoriasis were 1.18 and 
2.31 per 1,000 person-years, respectively. However, the 
study on the incidence rate of uveitis among individuals 
treated with each medication was limited (4). In this 
study, we compared the risk of uveitis in patients being 
treated with tumour necrosis factor-α inhibitors (TNFi) 
compared with that in those receiving ustekinumab.

METHODS
We included patients with moderate to severe psoriasis who had 
a psoriasis area and severity index score > 10, despite receiving 
conventional treatment for 3 months between January 2016 and 
September 2019 from the Korean Health Insurance Review and 
Assessment Service database. The study was reviewed and approv
ed by the Institutional Review Board of the Catholic University 
of Korea (approval: KC20ZISI0189). Specifically, we identified 
patients with psoriasis who were using ustekinumab or TNFi. 
After excluding patients who had a prior diagnosis of uveitis 
(H20, H22), we included 2,467 patients receiving ustekinumab and 
1,746 patients receiving TNFi. The risk of uveitis in groups treated 
with ustekinumab or TNFi was analysed using a Cox regression 
hazard model. We adjusted for age, sex, diabetes, hypertension, 
dyslipidaemia, malignancy, and psoriatic arthritis in the regression 
models. Additionally, we evaluated the hazard ratio by adjusting 
for covariates using inverse probability of treatment weighting 
(IPTW) (Table I).

RESULTS

The incidence rates of uveitis were 10.16 and 2.34 
per 1,000 person-years in the TNFi and ustekinumab 
groups, respectively (see Table I). The ustekinumab 
group had a significantly lower risk of uveitis compared 
with the TNFi group, with a hazard ratio (HR) of 0.22 
(95% confidence interval [CI]: 0.113–0.414). Further-
more, multivariable Cox proportional hazards regres-
sion analysis confirmed a lower risk of uveitis in the 
ustekinumab group (HR, 0.22; 95% CI, 0.117–0.424) 
in comparison with the TNFi group. Also, the uste-
kinumab group had a significantly lower cumulative 
incidence rate of uveitis than the TNFi group (log-rank 
test, p < 0.001) (Fig. 1).

DISCUSSION

In our study, ustekinumab demonstrated a lower risk 
of uveitis in patients with moderate to severe psoriasis 
compared with TNFi. The observed lower incidence of 
uveitis in patients receiving ustekinumab may be attri-
buted to its distinct mechanism of action. It is known 
that Th-1/Th-17 cells play roles in the development of 
both psoriasis and uveitis and IL-23 is one of the essen-
tial cytokines related to this inflammatory pathway. As 
inhibition of IL-23 prevents the maintenance of IL-17 
and the inflammatory pathway of psoriasis, ustekinumab 
may be more effective than TNFi in preventing uveitis. 
For similar reasons, ustekinumab appears to have better 
preventative effects than TNFi in psoriatic arthritis and 
heart failure (5, 6). Moreover, some case series have 
reported the development of paradoxical uveitis after 

Table I. Risks of uveitis in ustekinumab and tumour necrosis factor α inhibitor-treated groups with multivariable Cox proportional hazards 
regression and inverse probability of treatment weighting (IPTW)

Number Event
Person-
years IR*

HR (95% CI)

Model 1 Model 2 Model 3 Model 4 Model 5

Before IPTW
 TNF-α inhibitor 1,746 35 3,446.6 10.16 1 [Reference]** 1 1 1 1
 Ustekinumab 2,467 13 5,551.5 2.34 0.232 (0.123–0.439) 0.226 (0.119–0.428) 0.223 (0.118–0.424) 0.222 (0.117–0.421) 0.223 (0.117–0.424)
After IPTW
 TNF-α inhibitor 1,784.6 35.4 3,481.4 10.18 1
 Ustekinumab 2,464.6 12.6 5,515.7 2.28 0.223 (0.113–0.414)

*Per 1,000 person-years. **TNFi is the reference.
Model 1: non-adjusted. Model 2: Adjusted for sex and age. Model 3: Adjusted for sex, age, diabetes mellitus, hypertension, and dyslipidaemia. Model 4: Adjusted for 
sex, age, diabetes mellitus, hypertension, dyslipidaemia, and malignancy. Model 5: Adjusted for sex, age, diabetes mellitus, hypertension, dyslipidaemia, malignancy, 
and psoriatic arthritis.
IR: incidence rate; HR: hazard ratio; CI: confidence interval.
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using TNFi in the treatment of psoriasis (7). Therefore, 
in patients with moderate to severe psoriasis who have 
risk factors for uveitis, ustekinumab might be a better 
option than TNFi. 

The limitation of this study is that the diagnoses of pso-
riasis and uveitis were assessed using the ICD-10 codes 
in a health-insurance claims database. The reliance on 
ICD-10 codes from a health insurance claims database for 
diagnosing psoriasis and uveitis can introduce misclas-
sification errors, as coding may not always be accurate or 
up to date. Moreover, an inability to extract and analyse 
information on the main features of the study populations 
from the database is also a limitation. Nevertheless, the 
strength of our study is that we conducted a nationwide 
cohort study on uveitis in psoriasis patients. Also, to 
the best of our knowledge, while there have been many 
studies on the association between psoriasis and uveitis, 
this is the first study to investigate the incidence rates of 
uveitis for different psoriasis treatments.

Of the many biologics developed for psoriasis, only 
a few have proved to be effective for various comor-
bidities. Therefore, our findings provide valuable 
insights into the potential benefits of ustekinumab as 
a therapeutic option for psoriasis patients as compared 
with TNFi. Further research is needed to investigate the 
mechanisms by which ustekinumab demonstrates lower 
risk of uveitis and to determine whether other biological 
agents that inhibit the IL-23/17 axis have a preventive 
effect on uveitis.
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