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Abstract

Background Psoriasis is associated with a significant comorbidity burden, especially cardiovascular and metabolic complications. Glucagon-
like peptide-1 receptor agonists (GLP-1RAs), such as semaglutide, used to treat obesity and diabetes, could potentially reduce comorbidities
in patients with psoriasis.

Objectives To investigate all-cause mortality, cardiovascular, inflammatory and psychiatric outcomes, and adverse events in patients with
psoriasis treated with GLP-1RAs.

Methods This retrospective population-based cohort study used real-world data from the US TriNetX database. Patients with psoriasis who
were treated for diabetes or obesity with a GLP-1RA during the follow-up period of 2 years were compared with those treated with other
systemic antidiabetic or antiobesity drugs. After 1 : 1 propensity score matching for relevant risk factors, 3048 participants were included in
each cohort. Primary outcomes included the risk of cardiometabolic, psychiatric and autoimmune sequelae of psoriasis, as well as all-cause
mortality and potential adverse drug events. The analysis was repeated using cohorts without psoriasis and the results were further validated
through two sensitivity analyses involving (i) later follow-up periods or (ii) the exclusion of patients with pustular psoriasis.

Results In the matched cohorts of 3048 patients with psoriasis treated with a GLP-1RA [60.4% women, mean (SD) age 56.94 (12.02) years]
vs. other antidiabetic and antiobesity drugs [61.9% women, mean (SD) age 56.42 (14.16) years], GLP-1RA treatment was associated with
significantly decreased all-cause mortality [hazard ratio (HR) 0.219, 95% confidence interval (Cl) 0.123-0.391; P<0.001] and reduced risk of
major adverse cardiac events (HR 0.561, 95% CIl 0.442-0.714; P<0.001). Additionally, lower risks for alcohol (HR 0.346, 95% Cl 0.174-0.685;
P=0.009) and substance abuse (HR 0.510, 95% CI 0.350-0.743; P=0.002) were found. Typical adverse drug events were not more frequent
in the GLP-1RA cohort. The risk reductions were more pronounced in the cohorts with psoriasis than in those with obesity or diabetes without
psoriasis. The findings were consistent across all sensitivity analyses.

Conclusions GLP-1RA treatment was safe and associated with reduced risks of cardiovascular and psychiatric comorbidities, as well as
lower mortality in patients with psoriasis, with risk reductions markedly higher than in cohorts without psoriasis. Physicians should consider
this drug class for patients with psoriasis and comorbid obesity or diabetes.
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Lay summary

Psoriasis is a common skin condition. It affects 2% to 3% of the world’s population. People with psoriasis can have a higher risk of heart
diseases and mental health conditions like depression. A new class of drugs called ‘GLP-1RA" is being used to treat people with obesity
and type 2 diabetes. These drugs have been effective in reducing risks of heart disease and suicidal thoughts.

We are researchers from Germany, Israel and Spain. We used data from the USA to investigate whether patients with psoriasis could
benefit from GLP-1RA treatment. We analysed electronic records collected by healthcare providers in the USA. Patients with psoriasis
were selected. We then identified who was treated with GLP-1RA or with other drugs for diabetes and obesity. Next, we looked at how
many of these patients developed heart, mental health and autoimmune conditions. Afterwards, we performed the same analysis with
patients without psoriasis. We found that patients with psoriasis treated with GLP-1RA had a lower risk of dying. They also had lower
risks of heart disease and alcohol or drug abuse. However, the risk was no different for unwanted drug effects or other autoimmune
diseases. The risk reductions were higher than in people without psoriasis.

Our study findings suggest that people with psoriasis could benefit from GLP-1RA treatment for obesity or type 2 diabetes. This could
help lead clinicians to provide more treatment choices for people with psoriasis.

What is already known about this topic?

e Patients with psoriasis have higher risks of cardiometabolic diseases, including obesity, heart attacks, stroke and death due to car-
diovascular events.

e Psychiatric conditions such as depression, and other autoimmune diseases are found more frequently in people with psoriasis.

e Glucagon-like peptide receptor-1 agonists (GLP-1RAs) are used to treat obesity and type 2 diabetes and reduce the risk of cardio-
metabolic comorbidities in individuals with obesity or diabetes mellitus.

e Lower risks of suicidal ideations and alcoholism have been found with GLP-1RA treatment.

What does this study add?

e \We hypothesized that patients with psoriasis could benefit from GLP-1RA treatment due to their special comorbidity risk.

e QOur US population-based study compared the risk of selected comorbidities in patients with psoriasis treated with GLP-1RA with
those treated with other antidiabetic and antiobesity drugs.

e \We found lower all-cause mortality, lower risk of major adverse cardiac events, particularly heart failure and stroke, and also a lower
risk of alcohol abuse in people with psoriasis treated with GLP-1RAs.

Psoriasis is associated with higher risks of cardiometabolic
diseases, including major adverse cardiovascular events
(MACE) and metabolic syndrome.’= Chronic inflammation
mediated by circulating T helper (Th)1 and Th17 cells in
patients with psoriasis aggravates atherogenesis, increasing
the incidence of myocardial infarction, stroke and cardiovas-
cular mortality.* Psoriasis is also associated with inflamma-
tory comorbidities, such as inflammatory bowel syndrome
and uveitis. Additionally, psychiatric comorbidity, such as
depression and anxiety, are common, putatively driven not
only by social stigmatization and low self-esteem due to the
visible and chronic nature of the disease, but also by the neu-
ropsychiatric action of proinflammatory cytokines. Patients
with psoriasis are also more prone to alcohol abuse.®
Glucagon-like peptide-1 (GLP-1) receptor agonists (GLP-
1RAs) mimicking the action of the hormone GLP-1 are
used to treat type 2 diabetes and obesity. They have a
pleiotropic action and mainly act by modulating the satiety
centres of the hypothalamus, not only causing a reduction
in food intake, but also affecting gastrointestinal organs,
blood vessels, muscle and fat tissue. US Food and Drug
Administration-approved GLP-1RAs include exenatide, dula-
glutide, liraglutide and semaglutide. Their dual benefit of
improving glycaemic control and facilitating weight reduction

addresses two major health concerns, making GLP-1RAs
a much-noted treatment choice in contemporary medical
practice. Recent real-world data have also shown reduced
risks of certain psychiatric complications, such as suicidal
ideations and drug abuse,® 7 associated with GLP-1RA use.

In this study, we analysed real-world healthcare data to
evaluate the association of GLP-1RAs with comorbidity risks
in patients with psoriasis, focusing not only on cardiovascu-
lar and metabolic disorders, but also psychiatric outcomes
and adverse events (AEs). The data will help clinical deci-
sion-making and could improve the holistic management of
psoriasis.

Patients and methods

Study design and database

We conducted a global propensity-score matched real-
world retrospective cohort study similar to previous proto-
cols.® 2 Electronic health records (EHRs) from patients with
psoriasis with concomitant obesity or type 2 diabetes and
antipsoriatic systemic medication were identified in the US
Collaborative Network of the federated TriNetX platform
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(henceforth referred to as ‘TriNetX'). The group was split
into a cohort treated with GLP-1RAs and a control cohort
treated with other drugs for type 2 diabetes or obesity. To
assess the specific impact of GLP-1RA in patients with pso-
riasis on the studied outcomes, cohorts or persons with
obesity or type 2 diabetes without psoriasis were analysed
in parallel. Outcomes defined prior to data acquisition were
analysed after propensity score matching (Figure 1).

Study population

Data were retrieved in October 2024 from TriNetX. The net-
work was chosen for its high number of patient records and
comprised EHRs of > 110 000 000 patients in the USA at the
time of analysis. EHRs recorded in the 20 years before the
timepoint of data collection from patients aged> 18 years
with psoriasis [International Classification of Diseases,
Tenth Revision, Clinical Modification (ICD-10-CM) code:
L40] and diabetes mellitus (ICD-10-CM code: E08-E13)
or obesity (ICD-10-CM code: E65-EB8) were retrieved
(Table S1 lists the registration codes used; see Supporting
Information). Only EHRs of patients noting systemic antip-
soriatic treatment were included in the study, to ensure
validity of the diagnosis. Systemic treatment encompassed
acitretin, adalimumab, apremilast, brodalumab, certolizumab
pegol, ciclosporin, deucravacitinib, dimethyl fumarate, etan-
ercept, golimumab, guselkumab, infliximab, ixekizumab,
methotrexate, risankizumab, secukinumab, tildrakizumab
and ustekinumab. Patients who had undergone bariatric
surgery were excluded. The group was split into a cohort
treated with GLP-1RAs for>24 months [including all GLP-
1RAs listed in ATC (Anatomical Therapeutic Chemical) chap-
ter A10BJ] at any time after starting antipsoriatic medication,
and a control cohort. Patients in the latter group were not
treated with GLP-1RAs; instead, they had been treated for
the same duration with any of the other approved systemic
antidiabetic or obesity drugs, including a-glucosidase inhibi-
tors, gliflozins, gliptins, glitazones, metformin, sulfonylureas,
orlistat, the combination of bupropion with naltrexone, and
the combination of phentermine with topiramate. The index
event was defined by the first exposure to either GLP-TRA
or alternative antidiabetic or antiobesity drugs. Additional
cohorts with the exclusion of any codes for psoriasis
were identified accordingly. The study design is shown in
Figure 1. Baseline cohort characteristics are presented in
Table 1.

Covariates

Propensity score matching (PSM) was performed to control
for relevant confounding variables. PSM was previously con-
sidered advantageous over conventional multivariate Cox
analysis.’® We selected clinically relevant factors including
demographic and socioeconomic information, cardiovascular
risk factors, psychiatric diseases and other major diseases.
We also matched for insulin use. Matching was performed 1
: 1 by the nearest neighbour greedy matching algorithm with
a calliper distance of 0.1 SDs after establishing a propen-
sity score for each EHR by logistic regression. Covariates
included in the regression matrix, as well as baseline charac-
teristics before and after matching, are presented in Table 1;
definition codes for covariates are summarized in Table S1.

US Collaborative Network
(n= 110 000 000)

v

Age >18 years
Diabetes mellitus or obesity

v 4

Psoriasis (ICD-10:L40) with No psoriasis
systemic treatment

Enrollment

Bariatric surgery

| Exclusion |

Control patients:
- NO GLP-1RA

- Other antidiabetic or obesity
drug during follow-up

Vi 2

| Propensity-score matching |

2

Outcomes:

- GLP-1RA toxicity

- Mortality

- Cardiovascular disease
- Metabolic syndrome

- Autoimmune sequelae
- Psychiatric comorbidity
- Psoriasis arthritis

GLP-1RA-treated patients:
GLP-1RA during follow-up

Allocation

Analysis

Figure 1 Flowchart of the study inclusion process. See Table S1 for
definitions of registration codes. GLP-1RA, glucagon-like peptide-1
receptor agonists; ICD-10, International Classification of Diseases,
Tenth Revision.

Statistical analysis

Psoriasis sequelae were analysed up to 2 years after the
index event; the first month after treatment initiation was
excluded. EHRs with an outcome prior to the index event
were excluded from each analysis. Relative risks and risk
differences were calculated. Patients were censored
after the last available record. Survival analyses were per-
formed by the Kaplan—Meier method and Aalen—-Johansen
plots. The proportionality assumption was tested based
on Schoenfeld residuals. Kaplan—-Meier curves were com-
pared by log-rank tests. Hazard ratios (HRs) and confi-
dence intervals (Cls) were expressed by univariate Cox
regressions. To adjust for multiple testing, the Holm-Sidak
correction was used. The significance level a was set
at 0.05.

Results

Study population characteristics

We identified 3636 patients with psoriasis treated with
GLP-1RAs and 8410 patients with psoriasis who received
other antidiabetic or antiobesity drugs. Before matching, the
mean (SD) age of those in the GLP-1RA group was 56.44
(12.17) years and in the control group it was 58.98 (13.54)
years (P<0.001). The majority of individuals in both groups
were women [GLP-1RA group, n=2261/3597 (62.9%);
control group, n=4438/8055 (55.1%); P<0.001]. Most
people in both groups were non-Hispanic/Latino [GLP-1RA
group, n=2770/3597 (77.0%); control group, n=6039/8055
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Psoriasis No psoriasis
GLP-1RA other drugs GLP-1RA  other drugs favours | favours -
n %risk n % risk P-value n %risk n % risk P-value ™~ GLP-1RA | other drugs -
All-cause mortality 3048 0.459 3048 2.1 <0.0001 **** 41038 1.694 41038 3.823<0.0001 **** - [o) : e PsO
O NoPsO
Cardiometabolic outcomes
MACE 2519 4.248 2357 7.51 <0.0001 **** 33298 5.021 30860 5.619<0.0001 **** -® e
Heart failure 2692 3.046 2577 5.666 <0.0001 **** 35096 3.456 34286 4.142<0.0001 **** e BB
Myocardial infarction 2798 2.395 2720 3.015 0.879 37260 2.185 36191 2.404 0.008 ** b T
Ischaemic heart disease 2359 5.553 2193 7.205 0.168 31322 5.664 30152 5.164 >0.999 > O
Stroke 2898 0.966 2851 2.736 <0.0001 **** 38477 1.827 37469 1.999 0.032 * g O
MASLD 2385 6.583 2539 5475 0.556 34153 3.83 35412 3.177 0.024 * f‘o?
OSAS 1944 8.796 2134 8.388 =>0.999 28287 6.296 31092 4.377<0.0001 **** ;'*ro—
Psychiatric outcomes
Depression 1819 8.796 1821 8.731 >0.999 27635 5.953 28294 5.04 0.046 * .-o
Suicidal ideation 2994 0.401 2990 0.602 0.980 40412 0.297 40087 0.506 <0.0001 *** 09 :
Alcohol abuse 2927 0.376 2937 1.09 0.009 ** 39599 0.611 39720 0.901<0.0001 *** hﬁ
Other substance abuse 2859 1.434 2850 2.807 0.002 ** 38879 1.139 38451 1.306 0.016 * - o
Autoimmune outcomes :
PsA 1608 8.085 1869 8.026 =>0.999 40686 0.106 40765 0.145 0.574 O . '
Colitis 2921 0.616 2944 0.781 >0.999 40351 0.377 40379 0.324 >0.999 .—:0—.
Uveitis 3000 0.333 3010 0.565 0.466 40654 0.14 40683 0.147 >0.999 * of ’
Adverse events :
Hypoglycaemia 3048 5.613048 5249 >0.999 41038 7.018 41038 5.366 <0.0001 *** *5
Nausea and vomiting 3048 14.213048 13.39 0.992 41038 12.29 41038 10.52 <0.0001 *** %
Constipation 3048 10.013048 11.25 0.718 41038 10.33 41038 9.413 0.728 oy
1 1 L) T 1
0.0 0.5 1.0 1.5 2.0
Hazard ratio

Figure 2 Cohorts of patients with psoriasis treated with glucagon-like peptide-1 receptor agonists (GLP-1RAs) or with other antidiabetic or obesity
drugs, and similar cohorts without psoriasis, were analysed from 1 month to 2 years after starting treatment. We compared the occurrence of
specific adverse effects of GLP-1R activation, as well as all-cause mortality, cardiovascular, metabolic, autoimmune and psychiatric complications of
psoriasis, and psoriasis arthritis (PsA). GLP-1RAs in patients with psoriasis were not associated with a higher risk of known adverse drug effects or
inflammatory psoriasis sequelae. On the contrary, patients with psoriasis treated with GLP-1RA showed significantly lower all-cause mortality and
cardiovascular risks, as well as decreased risks of alcohol and substance abuse. The risk reductions were stronger in the cohorts with psoriasis than
in those without. Bars show hazard ratios (HRs) with confidence intervals. P-values of log-rank tests adjusted for multiple testing are shown. MACE,
major adverse cardiac events; MASLD, metabolic dysfunction-associated steatotic liver disease; OSAS, obstructive sleep apnoea syndrome; T2D,
type 2 diabetes mellitus. *P<0.05, **P<0.01, ***P<0.001, ****P<0.0001.

(75.0%); P=0.02] and White [GLP-1RA group, n=2764/3597
(76.8%); control group, n=5886/8055 (73.1%); P<0.001].
After 1 : 1 propensity score matching, demographic and
socioeconomic factors, as well as the prevalence of type 2
diabetes, obesity and other major diseases, were balanced.
Per group, 3048 EHRs were included (Table 1). Cohorts
without psoriasis were matched accordingly and, here, 41
038 patients were included per group. The mean (SD) fol-
low-up was 646.10 (185.85) days for the cohort with psori-
asis and GLP-1RA treatment, and 649.62 (185.94) for those
who received other treatments.

Drug safety of GLP-1RA in patients with psoriasis

Regarding possible adverse drug events related to GLP-1RA
treatment in patients with psoriasis, no signals for increased
risks of hypoglycaemia, nausea and vomiting, and constipa-
tion were noted in comparing patients with psoriasis (Figure
2). However, slightly higher risks were found for the cohorts
without psoriasis, in line with the described AE profile of
GLP-1RA.

Decreased risks of cardiovascular and psychiatric
sequelae in patients with psoriasis treated with
glucagon-like peptide-1 receptor agonists

We next analysed the impact of GLP-1RA treatment on
mortality and cardiovascular risks in patients with psoria-
sis. All-cause mortality was significantly lower in patients
with psoriasis treated with GLP-1RA (HR 0.219, 95% ClI
0.123-0.391; P<0.001). Additionally, the risk of MACE ana-
lysed in a composite endpoint of heart failure, cardiogenic
shock, stroke and acute myocardial infarction was lower
in the GLP-1RA group (HR 0.561, 95% CI 0.442-0.714;
P<0.001). Specifically, the risk of heart failure (HR 0.534,
95% C1 0.408-0.700; P<0.001) and stroke (HR 0.352, 95%
Cl 0.228-0.542; P<0.0001) were significantly reduced.
Similar risk reductions for mortality, MACE and heart failure
were also found in the cohorts without psoriasis. However,
the risk reduction associated with GLP-1RA use was more
pronounced for the cohorts with psoriasis. On the contrary,
metabolic syndrome-associated diseases showed no differ-
ence in patients with psoriasis treated with GLP-1RA, or
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even slightly higher risks in patients without psoriasis treated
with GLP-1RAs, such as metabolic dysfunction-associated
steatotic liver disease (MASLD), obstructive sleep apnoea
syndrome (OSAS).

Lower risks were also marked for psychiatric endpoints,
including alcohol abuse (HR 0.346, 95% CI 0.174-0.685;
P=0.009) and other substance abuse (HR 0.510, 95% ClI
0.350-0.743; P=0.002). Although the risk of suicidal ide-
ation was also slightly lower, it was not statistically signifi-
cant. Results were similar in the cohorts without psoriasis.

Autoimmune sequelae of psoriasis, including a composite
endpoint of Crohn disease and ulcerative colitis, as well as
uveitis, did not show different frequencies after GLP-1RA
treatment. There were also no differences in incident pso-
riasis arthritis.

We conducted two sensitivity analyses: (i) to focus on
late outcomes and to better exclude pre-existing chronic
conditions, the analysis was repeated with a follow-up from
6 months to 2 years after the index event, yielding similar
results to the primary analysis (Figure S1; see Supporting
Information); (ii) excluding patients with pustular psoriasis
from the analysis also confirmed the robustness of our find-
ings in the cohorts with psoriasis (Figure S2; see Supporting
Information). Aalen—Johansen analysis, including all out-
comes with significant results in the primary survival anal-
ysis, showed no significant differences between raw event
proportions and cumulative incidences, confirming that
censoring or competing risks had minimal influence on the
results (data not shown).

Discussion

Psoriasis is not only associated with well-established cardi-
ovascular risk factors, such as smoking, hypertension and
hyperlipidaemia, but also acts as an independent risk factor
for myocardial infarction, stroke and MACE.? Elevated levels
of circulating tumour necrosis factor-a and interleukin (IL)-17,
along with increased local concentrations of [L-23, have been
identified as key contributors to atherosclerosis. Imaging
studies showed higher levels of vascular inflammation in
patients with psoriasis.”” Additionally, metabolic syndrome,
which shares pathomechanistic links with psoriasis through
activation of the IL-17/IL-23 axes in patients with obesity,'?
further exacerbates cardiovascular risks. Adipokines, such
as leptin, which is elevated in the serum of patients with
psoriasis,’® can also promote vascular inflammation.’ Thus,
metabolic syndrome may synergistically increase cardio-
vascular risks in patients with psoriasis, and shared genetic
predisposition factors have been identified. GLP-1RAs are
known to reduce cardiovascular risks in patients with obe-
sity or type 2 diabetes.’® 6 Our study confirms that GLP-1RA
treatment can not only mitigate the increased cardiovascular
risk in patients with psoriasis, as reflected by reductions
in cardiovascular disease incidence and all-cause mortality,
but importantly, the extent of the risk reductions was larger
than for cohorts without psoriasis treated with GLP-1RA.
On the contrary, the risks for metabolic syndrome-associ-
ated conditions such as MASLD and OSAS were unaffected
in patients with psoriasis in our study, despite prospective
studies showing improvements of MASLD and OSAS." 8
This could indicate miscoding or might be due to later onset

or delayed registration in the database, or an initially higher
severity of obesity or type 2 diabetes that led to the decision
to treat with a GLP-1RA.

Psychiatric comorbidity in patients with psoriasis can be
severe, with one meta-analysis showing a pooled odds ratio
for suicidal ideation of 2.05." A brain—skin axis has been
postulated to reflect the interplay of common mediators
of skin and systemic inflammation, psychological factors
and psychiatric comorbidity in patients with psoriasis.?? In
patients treated with GLP-1RA for diabetes mellitus or obe-
sity, decreased risks of suicidal ideations and drug addiction
have been observed.® ?'- 22 However, some pharmacovigi-
lance reports suspected increased suicidal or self-injurious
behaviours associated with GLP-1RA treatment, although
larger studies did not confirm these associations.?® 2* The
mechanisms of the psychomodulatory action of GLP-1RA
are not fully understood, but GLP-1 receptors are found in
various brain tissues. The brain's dopamine reward system
and the sympathoexcitatory system are notably affected by
GLP-1.2526 Qur analysis indicated that patients with psoria-
sis experienced lower risks of alcohol and substance abuse
when treated with GLP-1RA, in line with the results obtained
for groups without psoriasis.

Regarding the direct effects of GLP-1RA on prevalent
psoriasis, previous smaller prospective studies have shown
significant improvements in psoriasis severity in patients
treated with GLP-1RAs, as measured by the Psoriasis Area
and Severity Index. Some studies have found significant
reductions in body mass index, but other major comorbid-
ities could not be evaluated in these studies due to small
cohort sizes of a maximum of 32 patients.?’=*" Our study
did not consider psoriasis severity as disease scores are
not included in the database analysed. Positive effects of
GLP-1RA on inflammation have also been demonstrated for
rheumatoid arthritis and degenerative joint diseases.? 3
Considering psoriatic arthritis, no effects of GLP-1RA have
been reported so far. In patients with psoriasis treated with
GLP-1RAs, lower numbers and inhibited functions of invari-
ant natural killer T cells,** y8 T cells and monocytes, as well
as lower levels of IL-17, were found,®® indicating that GLP-1
could suppress inflammation at the level of lymphocyte
activation and trafficking in psoriasis. Immunomodulatory
functions of GLP-1 were shown for several immune cells via
activation of signal transducer and activator of transcription
3 (STAT3) and suppression of nuclear factor kB (NF-xB).%6
In cell culture, GLP-1RA could also inhibit NF-kB signalling
directly in keratinocytes, which led to the lower secretion
of inflammatory cytokines upon stimulation.®” However, the
role of GLP-1 in the pathophysiology of autoimmunity has
not yet been fully elucidated.

The study is limited by its retrospective design.
Associations of GLP-1RA treatment with lower comor-
bidity risks found here cannot be used to infer causality.
Measured and unmeasured confounders might have dis-
torted the results, despite extensive cohort matching. In
particular, treatment adherence could not be fully con-
trolled in the dataset. To partially address the potential bias
imposed by unmeasured confounders, sensitivity analyses
were performed. The observed consistency of the results
affirm their validity but cannot completely negate bias by
unmeasured confounding factors. Statistical significance
levels were adapted for multiplicity; however, competing
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risks, especially when analysing multiple cardiovascular
and psychiatric outcomes, cannot be fully controlled as the
underlying data can only be accessed in aggregated form.
Miscoding or noncoding of diagnoses, events and medica-
tions is expected in real-world data; however, the primary
inclusion criterion of prevalent psoriasis is solidified by only
including participants with psoriasis-specific systemic treat-
ments. Psychosocial, as well as geographical, factors might
influence the level of engagement with healthcare provid-
ers; thus, some parts of the population might be under-
represented in the data.

In summary, this real-world cohort study showed lower
mortality and lower risks of cardiovascular and psychiatric
comorbidity in patients treated with GLP-1RAs compared
with other antidiabetic or obesity drugs. Risk reductions were
stronger than in patients without psoriasis. Mechanisms
and causal factors have to be tested in prospective studies;
however, the data could aid clinical decision-making in the
treatment of patients with psoriasis and comorbid obesity
or type 2 diabetes.
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