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Psoriasis is a chronic inflammatory disease that involves
complex pathogenic interactions between the innate and
adaptive immune systems, affecting approximately 2% of
the population. In patients with psoriasis, the incidence of
several important diseases is reportedly higher than that
observed in the general population. Among them,
cardiovascular diseases (CVDs) are the most common
cause of morbidity and mortality in patients with psoriasis.
Hence, effective and safe treatments are critical in lowering
cardiovascular risk in this patient group.
Systemic treatment of psoriasis and major adverse
cardiovascular events (MACE)

It has been identified that psoriasis is an independent risk
factor for CVDs and is associated with an increased risk of
MACE (a composite endpoint of myocardial infarction
(MI), cerebrovascular accident, or cardiovascular death).
Although the risk of MACE in patients with mild psoriasis
remains relatively low, it could increase depending on
disease severity and psoriasis duration.[1] The influence of
various systemic psoriasis treatments on altering cardio-
vascular risks remains uncertain.

Reportedly, the short-term risk of MACE did not
substantially differ in patients with psoriasis treated with
biologics when compared with a placebo. The impact of
systemic psoriasis treatments on cardiovascular risks
mainly depends on long-term effects.

It has been reported that tumor necrosis factor-alpha
(TNF-a) inhibitors and methotrexate (MTX) could reduce
the risk of MACE in patients with psoriasis, whereas
acitretin failed to demonstrate a notable impact. Cyclo-
sporine A (CsA) is known to cause myocardial damage by
Access this article online

Quick Response Code: Website:
www.cmj.org

DOI:
10.1097/CM9.0000000000001249

518
generating reactive oxygen species. In the case of
interleukin (IL)-12/23 inhibitors, ustekinumab reported
some concerns of increased MACE during the initial
analysis. However, in recent years, several studies have
identified no increased or even a decreased risk of MACE
with long-term ustekinumab therapy. Notably, another IL-
12/23 inhibitor, briakinumab, increased the risk of MACE
in 5 studies, resulting in the discontinuation of all
briakinumab trials in 2011.

Tofacitinib, a Janus kinase inhibitor, has been approved
for use in psoriasis and is associated with a low incidence of
MACE.[2,3] This lowered cardiovascular risk could be
attributed to the inhibition of inflammation by reducing
oxidized low-density lipoprotein (LDL)-mediated cytotox-
icity and improving endothelial viability. In the case of
IL-23 and IL-17 inhibitors, no increase in the rate of
MACEwas observed in patients with psoriasis treatedwith
tildrakizumab, guselkumab, risankizumab, secukinumab,
or ixekizumab. In an established mouse model of psoriasis,
IL-23 and IL-17 inhibitors improved skin inflammation,
decreased the number of circulating neutrophils, and
increased thrombosis clotting times, suggesting that they
might improve CVD. Further investigations are warranted
to confirm whether these agents possess cardioprotective
effects.

In patients treated with MTX and TNF-a inhibitors, the
incidence of MACE was compared among four studies,
revealing controversial results. Two studies reported that
TNF-a inhibitors presented a greater cardioprotective
effect, whereas the other two studies reported that MTX
and TNF-a inhibitors demonstrated similar effects. Three
clinical trials revealed that MACE rates did not signifi-
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cantly differ in patients with psoriasis treated with
ustekinumab and TNF-a inhibitors, guselkumab and
adalimumab, secukinumab, and etanercept, respectively.[4]

In terms of the mechanism of action, tofacitinib and
etanercept predominantly reduce inflammatory and car-
diovascular proteins such as IL-6, chemokine (C-C motif)
ligand 20, and C-X-C motif chemokine ligand 10, with
IL-17A significantly reduced only in responders to either
treatment, which was reported as a potential mechanistic
link between psoriasis and CVDs. This could explain why
only responders to TNF-a inhibitor therapy demonstrated
a reduced MI rate when compared with non-responders.
Based on current evidence, the ranking of cardioprotective
effects among different anti-psoriatic therapies remains
unclear. However, if systemic therapy is considered within
the setting of CVDs or risks, TNF-a inhibitors and MTX
demonstrate the best evidence of beneficial effects.

It is believed that anti-psoriatic treatments can block the
common pathway of CVDs and psoriasis or reduce
circulating inflammatory and other proteins associated
with cardiovascular risks. However, the specific mecha-
nism has not been comprehensively elucidated.
Systemic treatment of psoriasis and cardiovascular burden

It is speculated that psoriasis may induce systemic
inflammation, endothelial dysfunction, and atherosclerosis,
which are associated with higher incidences of ischemic
heart disease, peripheral vascular disease, and atrial
fibrillation in psoriasis. Currently, there is no consensus
on whether systemic psoriasis treatment can improve or
worsen arterial plaques, vascular function, and vascular
inflammation.

Systemic treatment of psoriasis was associated with a
reduced non-calcified coronary plaque burden, suggesting
that modulating remote sites of inflammation may
translate into a reduced risk of coronary artery disease.[5]

Conversely, a significant progression in carotid intima-
media thickness (IMT) was observed in patients treated
with TNF-a inhibitors, revealing the occurrence of arterial
remodeling in patients with psoriasis despite improvement
in clinical status. In a group of patients without initial
calcified atherosclerotic plaques and treated with TNF-a
inhibitors, a significant decrease in IMT was observed,
whereas the other group with initial plaques showed an
increasing IMT tendency, suggesting that TNF-a inhibitors
could decrease IMT in patients with psoriasis specifically
presenting no irreversible atherosclerotic plaques. Addi-
tionally, tofacitinib reportedly decreased carotid IMT.

The effects of MTX, IL-17, and IL-12/23 inhibitors on
IMT need to be further investigated to validate previous
findings. No significant changes in IMT values were
observed in patients with psoriasis treated with biologics
targeting the IL-23/IL-17 axis (ustekinumab, secukinu-
mab, ixekizumab), indicating that anti-IL-23/IL-17 might
have a neutral effect on atherosclerosis. However, another
study revealed that the IMT decreased significantly after
treatment with anti-IL-12/23 and MTX in patients with
moderate and severe psoriasis.[6]
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Additionally, IL-17 inhibitors reportedly demonstrate a
beneficial effect on CVD risk by improving endothelial and
coronary microcirculatory functions; however, whether
TNF-a inhibitors demonstrate these effects remains
controversial.

The impact of traditional psoriasis treatments on vascular
inflammation remains unclear, and the effects of biologics
are controversial. Reportedly, biologic therapy is associated
with a significant decrease in the fat attenuation index (FAI),
a novel imaging biomarker that assesses coronary inflam-
mation. Associations with FAI were consistent among
patients receiving different biologic agents, including anti-
TNF-a and anti-IL-12/23, or anti-IL-17 therapy.[7] Further-
more, ustekinumab treatment was significantly associated
with decreased systemic and vascular inflammation
measured via 18F-fluorodeoxyglucose positron emission
tomography-computed tomography (18F-FDG PET/CT) in
patients with psoriasis.[8] Conversely, three studies showed
no difference in vascular inflammation measured using 18F-
FDG PET/CT in patients treated with TNF-a inhibitors,
ustekinumab, and secukinumab, respectively.[9,10] Tofaci-
tinib effectively suppressed tissue-resident memory T cells
and inhibited core vasculogenic effector pathways; how-
ever, real-world data is currently scarce.
Systemic treatment of psoriasis and cardiovascular risk
factors/markers

Inpatientswithpsoriasis, especially thosewithmoderate-to-
severe psoriasis requiring systemic treatment, the prevalence
rates of cardiovascular risk factors are significantly
increased. A meta-analysis showed that patients with
psoriasis presented higher values of total cholesterol,
LDL, triglycerides, systolic blood pressure, diastolic blood
pressure, body mass index (BMI), waist circumference,
fasting glucose, non-fasting glucose, and hemoglobin A1c
(HbA1c). Herein, we summarized evidence demonstrating
that the systemic treatment of psoriasis could reduce or
increase these cardiovascular risks.
Obesity

During conventional therapy, MTX did not increase the
body weight and BMI of patients with psoriasis. Regarding
biological agents, TNF-a inhibitors were associated with
increased body weight and BMI; however, IL-12/23 and
IL-17 inhibitors and apremilast could induce weight loss.
Interestingly, patients receiving MTX during infliximab
treatment are reportedly leaner, indicating that the
simultaneous use of MTX could limit the weight gain
caused by TNF-a inhibitors. Furthermore, it has been
reported that obesity can compromise the effectiveness of
systemic psoriasis treatments (conventional and biological
therapies), and in obese patients, weight loss could
improve metabolic parameters, as well as the responsive-
ness to psoriasis therapies.

Diabetes mellitus

Apremilast reportedly improved glucose metabolism,
whereas CsA is known to increase the risk of diabetes.
In a study utilizing TNF-a inhibitors and ustekinumab,
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insulin resistance and glycemia were reportedly improved.
Other anti-psoriatic therapies have not been associated
with significant differences in altered HbA1c or fasting
glucose levels.

In recent years, some antidiabetic drugs, including
metformin, pioglitazone, liraglutide, and acarbose, have
been shown to alleviate psoriasis, whereas the regular use
of insulin might worsen psoriasis. Notably, the combined
administration of TNF-a inhibitors and some antidiabetic
medications such as sulfonylureas, meglitinides, and
insulin might increase the risk of hypoglycemia in patients
with psoriasis.
Dyslipidemia

Based on the included studies, MTX, IL-17, and IL-12/23
inhibitors reportedly demonstrate a marginal effect on
lipid metabolism, whereas CsA and acitretin are related to
dyslipidemia. Acitretin and CsA have been associated with
an elevated risk of hypercholesterolemia and hyper-
triglyceridemia. There remain several controversies re-
garding the effect of TNF-a inhibitors on lipid metabolism.
Although tofacitinib increased total cholesterol, LDL, and
high-density lipoprotein (HDL) levels in a dose-dependent
manner, total cholesterol:HDL and LDL:HDL ratios,
definite predictors of MACE, were unaltered.

Hypertension

Several studies have revealed that CsA could increase the
risk of or even worsen hypertension. There is no evidence
that other systemic psoriasis treatments affect blood
pressure. CsA significantly elevated blood pressure when
compared with a placebo in a dose-dependent manner,
increasing the risk of stroke, MI, heart failure, and other
CVDs. However, the increased blood pressure was
reversible after ceasing CsA administration.

C-reactive protein (CRP)

CRP, which is a marker of systemic inflammation andCVD
risk, was significantly increased in patients with moderate-
to-severe psoriasis. It has been reported that biological
agents, including TNF-a inhibitors, ustekinumab, ixekizu-
mab, and tofacitinib, could reduce CRP, whereas secuki-
numab failed to reduce this biomarker. Moreover, patients
with a lower response to etanercept and ustekinumab
presented higher CRP levels. This relationship was not
observed in groups treated with secukinumab, suggesting
that higher CRP levels might be associated with the lower
efficacy of etanercept and ustekinumab, while not affecting
the efficacy of secukinumab.[11]
Conclusions

Various anti-psoriasis drugs have different effects on
CVDs and cardiovascular risk factors (Supplementary
Table 1, http://links.lww.com/CM9/A395). The specific
clinical situation of patients with psoriasis, especially
cardiovascular complications, should be carefully consid-
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ered when selecting appropriate treatment. For psoriasis
patients with arterial plaques or a high risk of MACE,
MTX and TNF-a inhibitors remain good options.
Moreover, IL-17 and IL-12/23 inhibitors are effective in
reducing arterial plaques. Patients with dyslipidemia
should avoid CsA and acitretin. Similarly, CsA is not
recommended in patients with hypertension, and obese
patients should avoid TNF-a inhibitors.
Conflicts of interest

None.
References
1. Egeberg A, Skov L, Joshi AA, Mallbris L, Gislason GH, Wu JJ, et al.

The relationship between duration of psoriasis, vascular inflamma-
tion, and cardiovascular events. J Am Acad Dermatol 2017;77. 650-
656.e653. doi: 10.1016/j.jaad.2017.06.028.

2. Li ZG, Liu Y, Xu HJ, Chen ZW, Bao CD, Gu JR, et al. Efficacy
and SAFETY OF TOFACITINIB in Chinese PATIENTS WITH RHEUMATOID

ARTHRITIS. Chin Med J 2018;131:2683–2692. doi: 10.4103/0366-
6999.245157.

3. Chen M, Dai SM. A novel treatment for psoriatic arthritis: Janus
kinase inhibitors. Chin Med J 2020;133:959–967. doi: 10.1097/
cm9.0000000000000711.

4. Lee MP, Desai RJ, Jin Y, Brill G, Ogdie A, Kim SC. Association of
ustekinumab vs tnf inhibitor therapy with risk of atrial fibrillation
and cardiovascular events in patients with psoriasis or psoriatic
arthritis. JAMA Dermatol 2019;155:700–707. doi: 10.1001/jama-
dermatol.2019.0001.

5. Elnabawi YA, Dey AK, Goyal A, Groenendyk JW, Chung JH, Belur
AD, et al. Coronary artery plaque characteristics and treatment with
biologic therapy in severe psoriasis: results from a prospective
observational study. Cardiovasc Res 2019;115:721–728. doi:
10.1093/cvr/cvz009.

6. Martinez-Lopez A, Blasco-Morente G, Perez-Lopez I, Tercedor-
Sanchez J, Arias-Santiago S. Studying the effect of systemic and
biological drugs on intima-media thickness in patients suffering from
moderate and severe psoriasis. J Eur Acad Dermatol Venereol
2018;32:1492–1498. doi: 10.1111/jdv.14841.

7. Elnabawi YA, Oikonomou EK, Dey AK, Mancio J, Rodante JA,
Aksentijevich M, et al. Association of biologic therapy with coronary
inflammation in patients with psoriasis as assessed by perivascular fat
attenuation index. JAMA Cardiol 2019;4:885–891. doi: 10.1001/
jamacardio.2019.2589.

8. Kim BS, Lee WK, Pak K, Han J, Kim GW, Kim HS, et al.
Ustekinumab treatment is associated with decreased systemic and
vascular inflammation in patients with moderate-to-severe psoriasis:
feasibility study using (18)F-fluorodeoxyglucose PET/CT. J Am Acad
Dermatol 2019;80:1322–1331. doi: 10.1016/j.jaad.2018.03.011.

9. Gelfand JM, Shin DB, Alavi A, Torigian DA, Werner T,
Papadopoulos M, et al. A phase IV, randomized, double-blind,
placebo-controlled crossover study of the Effects of ustekinumab on
vascular inflammation in psoriasis (the VIP-U Trial). J Invest
Dermatol 2020;140. 85-93.e82. doi: 10.1016/j.jid.2019.07.679.

10. Gelfand JM, Shin DB, Duffin KC, Armstrong AW, Blauvelt A, Tyring
SK, et al. A randomized placebo-controlled trial of secukinumab on
aortic vascular inflammation in moderate-to-severe plaque psoriasis
(VIP-S). J Invest Dermatol 2020;140. 1784-1793.e2. doi: 10.1016/j.
jid.2020.01.025.

11. Pinter A, Gerdes S, Papavassilis C, Reinhardt M. Characterization of
responder groups to secukinumab treatment in moderate to severe
plaque psoriasis. J Dermatolog Treat 2020;31:769–775. doi:
10.1080/09546634.2019.1626973.

How to cite this article: Shi LQ, Lian N, Sun JT, Liu LH, Chen M.
Association between the systemic treatment of psoriasis and cardio-
vascular risk. Chin Med J 2021;134:518–520. doi: 10.1097/
CM9.0000000000001249

http://links.lww.com/CM9/A395
http://www.cmj.org

	Association between the systemic treatment of psoriasis and cardiovascular risk
	Systemic treatment of psoriasis and major adverse cardiovascular events (MACE)
	Systemic treatment of psoriasis and cardiovascular burden
	Systemic treatment of psoriasis and cardiovascular risk factors/markers
	Obesity
	Diabetes mellitus
	Dyslipidemia
	Hypertension
	C-reactive protein (CRP)

	Conclusions
	Conflicts of interest
	References


