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Psoriasis is an immune-mediated inflammatory skin disease characterised by painful or itchy scaly erythematous
plaques, and its clinical phenotypes include vulgaris, pustular, erythrodermic and arthropathic forms. Psoriasis is
associated with many co-morbidities such as metabolic syndrome, diabetes and non-alcoholic fatty liver disease
(NAFLD)." Previous studies have reported a prevalence of 47% for NAFLD in patients with psoriasis.”
Observational studies have found that psoriasis is associated with NAFLD,? some GWAS studies have also found
that NAFLD may not be a risk factor for psoriasis.* However, the exact physiological mechanisms behind the
observed results are unknown and may be related to the high prevalence of obesity and metabolic syndrome in this
patient population.’ In addition, the occurrence of NAFLD in patients with psoriasis may be related to the existence
of a common pathogenesis for both diseases, which are both affected by the pro-inflammatory T-helper (Th)17 axis.’
Therefore, the causal relationship between psoriasis and NAFLD is still unclear. Mendelian randomization (MR) is
an approach using single-nucleotide polymorphism (SNP) instrumental variables (IVs) based on Genome-wide
association studies (GWAS); it can effectively control the confounding bias and address gaps in observational. In
MR studies, IVs were randomized and used as IVs of exposure to simulate real-world randomized controlled studies,
thereby exploring the relationship between exposures and outcome variables.® Therefore, we used two-sample MR to
explore the causal relationship between psoriasis and NAFLD.

GWAS data regarding psoriasis and NAFLD were obtained from a public website (https://gwas.mrcieu.ac.uk/).

We conducted GWAS analyses (https://gwas.mrcieu.ac.uk/datasets/ukb-b-10537/) on 5314 patients with psoriasis

and randomly selected 457,619 patients without psoriasis (ie, the control group) as well as on 894 patients with
NAFLD and randomly selected 217,898 patients with alcoholic fatty liver (ie, the control group) (https://gwas.
mrcieu.ac.uk/datasets/finn-b-NAFLD/). After releasing linkage disequilibrium, a total of 20 SNPs were included in

our study as instrumental variables. The R software (version 4.0.4) and Two Sample MR (version 0.5.7) were used
for the analyses. The two-sample MR analyses were conducted using inverse variance weighting method, and
pleiotropy test was performed using the MR-Egger method. The unidirectionality and reliability of results were
evaluated using reverse MR and leave-one-out method. For all the analyses, the significance threshold was set at
P <0.05.

The inverse variance weighting analysis (f;yvw=8.98, P=0.01, Figure 1) and MR-Egger test (=11.09, P=0.03)
showed that the genetic risk of psoriasis was positively associated with the increase in the relative risk of
NAFLD. However, bidirectional association evaluation showed that genetic predisposition of NAFLD did not
increase the risk for psoriasis (P=0.70). To ensure that instrumental variables affect patients’ outcome via risk
factors only, we used the MR-Egger method for horizontal pleiotropy test, which indicated no significant
pleiotropy in the IVW analysis (P=0.50). Finally, the leave-one-out sensitivity analysis was used to determine
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Figure | Two-sample Mendelian randomization analysis of the effect of the psoriasis on NAFLD using different methods.

the influence of each SNP site on the overall causal relationship, which suggested that our MR results were
stable except rs12189871 (Figure 2).

The present study found that the genetic risk of psoriasis might have a unidirectional causal effect on NAFLD.
This finding suggests the need for clinicians to manage the disease holistically in patients with psoriasis,
especially considering patients with hepatotoxic medications and psoriasis combined with metabolic syndrome,
and to choose a personalised treatment strategy that is helpful for multiple conditions to meet the patient’s
therapeutic needs and improve quality of life.” Early attention should also be paid to the comorbidity profile of
patients with psoriasis, with early screening of liver function to prevent and manage other comorbidities. The
strengths of this study include the use of an MR framework for causal inference, which allows for more efficient
unbiased estimation of associations, and the large sample size and experimental design, which is closer to
randomised matching than observational studies. However, our study has the following limitations: the GWAS
data used in this study were mainly from European populations, which may limit the applicability of the findings
to other populations; secondly, the causal effect of psoriasis and NAFLD was only analysed in this study through
a Mendelian randomisation study, whereas the pathogenic mechanisms of psoriasis on NAFLD need to be further

investigated.
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Figure 2 Leave-one-out sensitivity analysis of the effect of psoriasis on NAFLD.
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