Summary 
Authors: M. Kinberger, R. Jakubzyk
Update 1 – August 2021 (blue = new data)
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 concomitant diabetes mellitus. 
[bookmark: _GoBack]Many patients suffering from psoriasis also have concomitant diabetes mellitus. In this systematic review, we investigated whether diabetes mellitus affects the efficacy and safety of psoriasis therapy. We also investigated whether psoriasis therapy had an impact on fasting blood glucose levels, long-term blood glucose and insulin resistance in diabetic patients.
What did we do?
We systematically searched in two medical databases. We only included studies with patients treated with systemic psoriasis vulgaris therapies who also had diabetes mellitus. We assigned Levels of Evidence for all studies included using the Center of Evidence Based Medicine Oxford recommendations and used the risk of bias 2.0 for the randomized trials. Effect measures were calculated were possible. For details, see Methods Report. 

What are the main results of the review?
We found 5 prospective studies including 4 RCTs and 1 register study, and 3 retrospective studies. A total of 3654 patients with coexisting psoriasis vulgaris and diabetes mellitus were included. 
Change in psoriasis parameters (only prospective data available)
· Kimball et al conducted a subgroup analysis of an RCT comparing adalimumab against placebo in patients with diabetes mellitus. After 4 month, 46 of 73 (63%) participants in the adalimumab arm showed a PASI75 response compared to 2 of 52 in the placebo arm (PASI75 RR 16.4; 95% CI 4.16 to 64.5). The mean change in the DLQI score was -7.1±6.3 in the adalimumab arm compared to -1.3±5.8 in the placebo group (DLQI MD -5.8; 95% CI -7.94; -3.66) (risk of bias low). 
· [bookmark: OLE_LINK1]Pinter et al pooled data from three RCTs and evaluated secukinumab, ustekinumab and etanercept. After four weeks, a PASI75 response was described for 16 of 27 (59.3%) patients in the etanercept group, for 56.6 of 69 (82.1%) in the secukinumab group and for 80.5 of 97.5 (82.6%) patients in the ustekinumab group (risk of bias unclear). 
· Lin et al. compared treatment with liraglutide alone (study arm not included here) with a treatment regime of acitretin, calcipotriol ointment and oral antidiabetics in patients with psoriasis and coexisting diabetes mellitus type 2. A PASI75 response after 12 weeks was seen in 1 of 13 (7.69%) participants in the acitretin and calcipotriol ointment group. The mean change in the DLQI score was -8.54±5.33 in this group (risk of bias unclear).
Change in diabetes mellitus parameters 
Fasting plasma glucose (prospective study data, 76 patients)
· Al-Mutairi and Shabaan compared TNF inhibitors (ADA, ETA, IFX) with conventional treatments (topical corticosteroids, calcipotriol, CsA, MTX) in patients with diabetes mellitus and psoriasis. In the TNF inhibitors group a mean change in the fasting plasma glucose of -2.74±0.34 vs -0.02±0.16 mmol/L in the conventional group after six month was described (MD -2.72; 95% CI -2.85; -2.59) (risk of bias high). 
· Lin et a.l described a mean change of -0.20±1.49 in fasting plasma glucose in 13 patients treated with acitretin, calcipotriol ointment and oral antidiabetics after three month (risk of bias unclear).
Fasting plasma glucose (retrospective study data)
· In two retrospective analyses, Wu et al. investigated changes in diabetic parameters in patients with diabetes and psoriasis receiving MTX, MTX and TNFi or TNFi alone. One study reported a mean change of 3.7±18.6 in FPG with combined therapy (n=34) vs. 1.3±24.5 with MTX therapy alone (n=92). In the other study, no significant difference between TNFi (mean change 1.5±40.7) and MTX (mean change -15.6±54) was found (MD 17.1; 95% CI -3.93;28.13). The Oxford level of evidence was 3 in both studies.
HbA1c (prospective study data)
· Koenig et al. described a mean reduction in HbA1c of -0.3% in 35 patients treated with etanercept treatment after three months (risk of bias unclear). 
· Al-Mutairi and Shabaan found a mean change in the HbA1c of -1.3% vs. 0.2% in 34 patients treated with TNFi compared to 29 patients treated with conventional treatment, respectively after six month (risk of bias high). 
· A mean reduction of -0.82%±0.73% in HbA1c was reported in the acitretin, calcipotriol ointment and oral antidiabetics group by Linn et al. (risk of bias unclear). 
HbA1c (retrospective study data)
· No relevant changes of HbA1c were reported by Wu et al. comparing MTX with an additional TNFi (-0.1%±1.0%) and MTX alone (0.0%±0.8%).   
HOMA-Index (only prospective data available)
· Al-Mutairi and Shabaan described a mean change in HOMA-Index of 1.2±0.4 in 34 patients treated with TNFi vs -0.3±0.12 in the conventional treatment group (n=29) after 6 month. 
· Linn et al reported a mean change of 0.37±2.09 in HOMA-Index after treatment with acitretin, calcipotriol ointment and oral antidiabetics combined for 3 months.
Safety (prospective study data) 
· In the subgroup analysis by Kimball et al. 3 of 73 (4.1%) patients treated with adalimumab and 2 of 52 (3.8%) patients in the placebo group reported severe adverse events.
Safety (retrospective study data)
· In a retrospective registry study, Kalb et al. descripted that the presence of diabetes mellitus is a significant predictor of serious infection in patients treated with adalimumab, etanercept or ustekinumab (HR, 1.7; 95% CI, 1.25-2.23; p < 0.001, n= 1459 with diabetes).
· In another retrospective analysis by Hong et al., diabetic patients receiving ciclosporin seemed to have a higher risk for a greater than 10% increase in serum creatinine levels compared to non-diabetes patients (HR 2.34; 95% CI, 1.59–3.45; p <0 .001, n= 37). 
Key message
Neither treatment with TNF inhibitors (n=484), MTX (n=635) nor acitretin (n=13) led to an increase in HbA1c or fasting glucose in patients with psoriasis vulgaris and concomitant diabetes mellitus. The methodological quality of the data varies. For MTX, only retrospective data was available. A total of 2 studies with 76 patients reported no or only small changes in HOMA-Index in patients with psoriasis vulgaris and diabetes mellitus treated with systemic psoriasis therapy.
The RCTs evaluating TNF-inhibitors, ustekinumab and secukinumab with a total of 266.5 participants showed that more than half of the patients with diabetes achieved a PASI75 response. A direct comparison with non-diabetic patients was not reported. However, a comprehensive Cochrane network meta-analysis by Sbidian et al. reports the efficacy of all systemic psoriasis treatments.
How up-to-date is this review?
We searched for studies that have been published up to 2 July 2021
