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What was the aim of this systematic review?
The aim of this review update was to continuously inform the guideline development group of new evidence on patients with psoriasis vulgaris and coexisting viral hepatitis. 
Many systemic psoriasis treatments modulate immune functions and can reactivate hepatitis, and are known to cause liver injury. However, patients with severe psoriasis and viral hepatitis still need systemic treatment. In this systematic review we investigated the safety and efficacy of systemic psoriasis treatment options for patients with concomitant viral hepatitis.

What did we do?
Two databases were searched systematically. We only included studies with patients treated with systemic psoriasis therapies who also had viral hepatitis B or C. We assigned Levels of Evidence for all studies included using the Center of Evidence Based Medicine Oxford recommendations and RoB 2.0 tool for the randomized trials. For details, see Methods Report. 
What are the main results of the review?
We found 3 prospective studies, 2 register study and 23 retrospective studies with 1230 patients with psoriasis vulgaris and coexisting viral hepatitis (hepatitis B n=930; hepatitis C n=300). 
Hepatitis B
· Prospective data
· In a study by Chiu et al. 49 patients with psoriasis and hepatitis B were treated with secukinumab. A reactivation of hepatitis B was reported in 7 of 49 (14.3%) patients (risk of bias high).
· In a cohort study Ting et al. reported hepatitis B reactivation in 3 of 48 (6.3%) patients with isolated anti-HBc or resolved HBV infection treated with ustekinumab (Oxford Level of Evidence 3).
· Al Mutairi and Abouzaid reported that of 32 patients treated with biologics (ADA, ETA, UST), none suffered from hepatitis reactivation, an increase in transaminases or viral load. A PASI75 response was reported in all 32 patients (risk of bias high). 
· Retrospective data
· Acitritin
· Chularojanamontri et al. reported that viral reactivation did not occur in 9 patients treated with acitretin.
· CsA
· Chularojanamontri et al. reported that viral reactivation did not occur in 2 patients treated with ciclosporin.
· MTX
· Tang et al. reported that 15 of 370 (4.1%) hepatitis B patients treated with MTX developed liver cirrhosis.
· Chularojanamontri et al. reported that 2 of 6 (33.3%) patients treated with MTX suffered from viral reactivation.
· TNFi
· ADA: A total of 8 studies with 38 patients reported no hepatitis B reactivation in patients treated with adalimumab. A total of 3 studies with 29 patients reported a PASI75 response in 28 (96.6%) patients treated with adalimumab. 
· ETA: A total of 8 studies with 43 patients reported hepatitis B reactivation in 3 (7.0%) patients treated with etanercept. A total of 3 studies with 14 patients reported at least a PASI50 response in 13 (92.9%) patients treated with etanercept.
· IFX: A total of 5 studies with 13 patients reported a hepatitis B reactivation in 1 (7.7%) patient treated with infliximab. A total of 2 studies with 2 patients reported a PASI75 response in 1 (50%) patient treated with infliximab.
· UST
· A total of 6 studies with 106 patients reported a hepatitis B reactivation in 4 (3.8%) patients treated with ustekinumab. One study reported a PASI75 response in 5 of 14 (35.7%) patients.
· SEC
· A total of 3 studies with 8 patients reported that viral reactivation did not occur in patients treated with secukinumab. One study with 5 patients reported a “complete clearance” of psoriasis lesions in all 5 patients. 
· More than one treatment
· A total of 7 studies with 200 patients treated with more than one drug (conventional and biologics) reported a hepatitis B reactivation in 1 (0.5%) patient. 
Hepatitis C
· Prospective data
· In a study by Chiu et al. 14 patients with psoriasis and hepatitis C were treated with secukinumab. A reactivation of hepatitis C was reported in 1 of 14 (7.1%) patients (risk of bias high)
· Al Mutairi and Abouzaid reported that of 7 patients treated with TNFi (ADA, ETA), none sufferd from hepatitis reactivation, an increase in transaminases or viral load. A PASI75 response was reported in all 7 patients (risk of bias high). 
· Retrospective data
· Acitritin
· Chularojanamontri et al. reported “no worsening of HCV infection” during acitretin treatment in 1 patient with psoriasis vulgaris and hepatitis C.
· CsA
· Chularojanamontri et al. reported “no worsening of HCV infection” during ciclosporin treatment in 1 patient with psoriasis vulgaris and hepatitis C.
· MTX
· Tang et al. reported that 19 of 174 (10.9%) hepatitis C patients treated with MTX developed liver cirrhosis.
· Chularojanamontri et al. reported “no worsening of HCV infection” during MTX treatment in 4 patients with psoriasis vulgaris and hepatitis C.
· TNFi
· ADA: A total of 3 studies with 27 patients reported no hepatitis C reactivation in patients treated with adalimumab. In 20 of 27 (74.1%) patients, a PASI75 response was reported. 
· ETA: A total of 4 studies with 25 patients reported no hepatitis C reactivation in patients treated with etanercept. A total of 3 studies with 20 patients reported a PASI75 response in 12 (60%) patients treated with etanercept.
· UST
· A total of 2 studies with 15 patients reported hepatitis C reactivation in 2 (13.3%) patients treated with ustekinumab. 
· SEC
· Siegel et al. reported zero HCV reactivation in 3 patients treated with SEC. 
· More than one treatment
· A total of 5 studies with 29 patients reported zero cases of hepatitis C reactivation in patients treated with more than one systemic drug (conventional and biologics). 
Key message
Hepatitis B reactivation was reported in 21 of 555 patients who received systemic psoriasis treatment. Hepatitis C reactivation was reported in 3 of 126 patients who received systemic psoriasis treatment. Neither in patients with hepatitis B nor in patients with hepatitis C has virus reactivation been reported during treatment with acitretin (n=10), ciclosporin (n=3) or adalimumab (n=65). Etanercept (n=25) and MTX (n=4) also did not lead to virus reactivation in hepatitis C patients in the included studies. Very few retrospective studies are available. The reporting on whether patients have also received antiviral treatment during psoriasis therapy is inconsistent or incomplete. In addition, the antigen and antibody status of hepatitis B patients is reported inconsistently, hence further differentiation by status is not possible.Transaminases levels almost remained stable in the reported studies.
[bookmark: _GoBack]In 64 of 81 (79.0%) patients with psoriasis vulgaris and hepatitis B or C treated with TNFi a PASI75 response was reported in retrospective studies. Prospective data was only in one study available in which all patients (n=32) with psoriasis vulgaris and hepatitis B showed a PASI75 response after a treatment with ADA, ETA or UST (risk of bias high). However, a direct comparison with non-hepatitis patients is missing.
How up-to-date is this review?
We searched for studies that has been published up to 2 July 2021
