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Editorial

Cardiovascular Morbidity in
Psoriatic Arthritis: What Is the
Effect of Inflammation?

The association between chronic inflammatory arthritis and
cardiovascular (CV) morbidity is well established. Patients
with rheumatoid arthritis (RA), psoriatic arthritis (PsA), and
ankylosing spondylitis are at increased risk for CV morbidity
and mortality1. This risk remains high even after accounting
for traditional CV risk factors, which highlights the potential
role of chronic inflammation and its interaction with conven-
tional risk factors in promoting atherosclerosis. However,
much of the knowledge about CV comorbidities in rheumatic
patients, its epidemiology, and its underlying mechanisms
comes from studies in patients with RA, while such data are
limited in PsA.

While some overlap can be found between PsA and RA in
clinical features, treatment modalities, and underlying pro-
inflammatory mechanisms, major differences exist between
these 2 conditions. For example, PsA differs from RA in its
demographics, the characteristics and extent of involvement
of extraarticular tissues, the lack of autoantibodies, and the
primary role that the interleukin (IL)-17/IL-23 pathway plays
in disease evolution. These differences may affect CV risk
and support the need for specific studies evaluating CV
morbidity in patients with PsA. The study by Agca, et al2 in
the current issue of The Journal assesses the effect of
etanercept (ETN), an inhibitor of tumor necrosis factor-α
(TNF-α), on lipid levels and other CV risk factors in patients
with PsA and thus addresses some of these gaps in
knowledge.

What do we know about CV morbidity in PsA? It is
accepted that the prevalence of CV disease (CVD) is elevated
in patients with psoriasis and PsA compared with the general
population. A recent metaanalysis found that CV morbidity
is increased by 43% in patients with PsA3. The prevalence of
established CV risk factors, such as metabolic syndrome,
diabetes, hypertension, and dyslipidemia, is also elevated in
psoriatic patients4, which raises the question as to whether
these factors fully account for the elevated CV risk. Emerging

data from epidemiologic studies suggest that part of this
increased CV risk is unexplained by traditional risk factors,
supporting the notion that PsA is an independent risk factor
for CV events. This concept is supported by the strong link
between the extent of psoriasis and PsA disease activity and
various CV outcomes including soluble cardiometabolic
biomarkers, burden of atherosclerotic plaques, and clinical
CV events5,6.

The suppression of inflammation by immune-modulating
agents may represent a promising new target for the lowering
of CVD risk in patients with chronic inflammatory condi-
tions because the ensuing benefits may apply beyond the skin
and the joint disease7. In contrast to the strong evidence
suggesting a potential beneficial effect of TNF-α inhibition
on CV risk in patients with RA8, such information in
psoriasis and PsA is limited and conflicting. Moreover,
reliable data on the effect of TNF-α inhibitors on biomarkers
of CVD in psoriatic patients are generally lacking. In their
study, Agca, et al assessed 118 patients with PsA who
initiated treatment with ETN over a period of up to 5 years.
They evaluated the effect of TNF-α inhibition on lipid
fractions and subfractions, and the association between PsA
disease activity and CV risk factors. They report an increase
in the levels of low-density lipoprotein cholesterol (LDL-C),
high-density lipoprotein cholesterol (HDL-C), and trigly-
cerides (TG) over 5 years following treatment initiation.
Further, while total cholesterol (TC)/HDL-C ratio remained
unchanged, apolipoprotein B to apolipoprotein AI ratio
(ApoB/ApoAI) decreased, an observation that is of potential
clinical significance because a higher ApoB/ApoAI ratio is
associated with increased risk of fatal coronary events in the
general population. These findings are in line with previous
studies in RA that found an inverse association between lipid
levels and disease activity in RA and an increase in lipids
with effective antiinflammatory treatment. In a metaanalysis
of 15 studies, treatment with TNF-α inhibitors was
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associated with an overall 10% increase in TC and a 7%
increase in HDL-C within 6 months9. Smaller studies have
shown increases in LDL-C and ApoB10. These seemingly
unexpected phenomena were termed lipid paradox.

The lipid paradox refers to the observation that patients
with active inflammation have relatively low levels of serum
lipids, in direct contrast to the high CV risk associated with
these rheumatic disorders. Further, successful antiinflam-
matory treatment, which is associated with reduction in CV
risk, is often linked with subsequent elevation in serum lipid
fractions, as described in the current study2 and in other
rheumatic conditions, particularly in RA.

What are some of the mechanisms explaining the lipid
paradox? The interactions between inflammation and lipid
metabolism driving the lipid paradox phenomenon are
complex and not entirely clear. However, inflammatory states
are associated with high lipid demands to maintain energy
and substrate homeostasis required to support effective
function of the immune system (e.g., cell division, protein
and hormone synthesis, tissue repair). Thus, the reduction in
lipid levels observed during periods of active inflammation
may be more a consequence of relative increased rate of
catabolism of lipoproteins than reduced production. This is
supported by the observation that infusion of proinflam-
matory cytokines such as TNF-α and IL-6 leads to lowering
of TC, HDL-C, and LDL-C serum levels and increased
uptake of LDL-C by hepatocytes11,12. Inflammation may also
result in changes in serum concentration, composition, and
properties of lipoprotein and composite subfractions that are
not detected using standard lipid analytic techniques. Some
of the observed changes include increases in the proathero-
genic small dense and highly oxidized LDL-C particles and
in lipoprotein (a) [Lp(a)], a type of LDL that is an
independent risk factor for CVD. A proinflammatory milieu
may also contribute to attenuation of the cardioprotective
properties of HDL-C through relative lowering of the potent
HDL-2 subfraction while also increasing “proinflammatory”
HDL-C, with consequent functional impairment of the HDL
particles regarding antioxidant, antiinflammatory, and reverse
cholesterol capacities13,14,15.

The study by Agca, et al provides important information
about the interplay between inflammation and lipid concen-
trations in PsA. The increase in levels of TC, LDL-C,
HDL-C, and TG following TNF-α inhibition has been
reported in a number of small studies in patients with
psoriasis and PsA16,17. The strengths of the present study2 are
its relatively large sample size and the long followup period
of 5 years. In addition, the assessment of lipid subparticles,
including ApoAI and ApoB is an important strength of this
study. The reduction in ApoB/ApoAI ratio, which has been
associated with a favorable CV outcome in the general
population in the setting of a general increase in lipids levels,
highlights the complexity of interpreting changes in conven-
tional lipid profile in the context of active inflammation and

antiinflammatory therapy. In line with this finding, others
have reported potentially favorable changes in lipid particles,
such as a reduction in Lp(a) and an increase in ApoAI,
following TNF-α inhibitors in patients with PsA18. A similar
phenomenon was observed in RA with other biologic
therapies including IL-6 inhibitors and Janus kinase
inhibitors19,20. However, it is important to keep in mind that
although lipid changes observed in patients following the
successful antiinflammatory treatment may reflect normal-
ization of an “inflammatory dyslipidemia,” as noted by the
authors, limited data exist about the effect of TNF-α inhibition
on hard clinical outcomes including CV events and mortality
in patients with psoriatic disease. Other important gaps in
knowledge include the effect of newer medications for
psoriatic disease, including PDE4 inhibitors, IL-17 inhibitors,
and IL-23 inhibitors, on CV outcomes. It is unclear whether
suppression of psoriasis and PsA disease activity, regardless
of the mode of therapy, underlies the changes observed in lipid
profile or that other mechanisms specific to each biologic
therapy influence the levels and pattern of lipid variables.

An obvious strategy to reduce CV risk in patients with
PsA is to identify and optimize CV risk factors, including
dyslipidemia. After all, this patient population is known to
have a high prevalence of metabolic syndrome and related
adverse CV risk profiles. However, although this approach
may appear simple, it involves many complexities. What,
then, is the optimal approach for managing dyslipidemia in
patients with PsA? Based on the results of this study and
others, clinicians are advised to assess lipid profile when
disease activity is stable because the level of inflammation
and treatment modifications may be associated with fluctua-
tions in serum lipid fractions and subfractions. Elevation of
components of the lipid profile could be expected after initi-
ation of TNF-α inhibitors and potentially other antiinflam-
matory medications. However, because the levels of TC,
LDL-C, and HDL-C tend to increase in parallel, incorpo-
rating lipid levels into clinical prediction algorithms (e.g.,
Framingham risk score) will usually result in minimal
modification in the estimated CV risk. However, the risk
prediction tools do not currently include inflammatory joint
disease in the risk assessment algorithms, leading to potential
underestimation of risk in patients with PsA. Additional
studies are required to better understand the link between
inflammatory pathways in psoriatic disease and lipid metab-
olism, their effect on CV outcomes and implications for
assessment, and targeted risk factor interventions to improve
CV prevention strategies in psoriatic patients.
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