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Abstract

Dyslipidemias are one of the common metabolic disorders. A link between dermatological disorders like psoriasis and dyslipidemia has
been established in the recent past. Many dermatological disorders could have a systemic inflaimmatory component which explains such
association. Chronic inflammatory dermatological disorders could also have other metabolic imbalances that may contribute to dyslipidemia.
Presence of such abnormal metabolism may justify routine screening of these disorders for associated dyslipidemia and other metabolic
abnormalities and eatly treatment of such comorbidities to improve quality of life. Some of the drugs used by dermatologists such as
retinoids are also likely to be a cause of dyslipidemia. Hence, it is imperative that the dermatologists obtain scientific knowledge on the
underlying mechanisms involved in dyslipidemia and understand when to intervene with therapies. A systematic review of the English
language literature was done by using Google Scholar and PubMed. In this review, attempts are made to list the dermatological disorders
associated with dyslipidemia; to simplify the understanding of underlying mechanisms; and to give a brief idea about the interventions.
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disorders, such as psoriasis are associated with
dyslipidemias.” Some of the dermatological therapies
are also known to predispose to lipid abnormalities.

Introduction

Dyslipidemias are disorders of lipoprotein metabolism,

including lipoprotein overproduction and deficiency.
These disorders may be manifested by elevation of
the serum total cholesterol, low-density lipoprotein
(LDL) cholesterol, and triglyceride concentrations,
and a decrease in the high-density lipoprotein (HDL)
cholesterol concentration.! Abnormal blood lipids are
an increasing health problem in the world. Studies from
India have shown upward trend in the prevalence of
dyslipidemia, even among the young adult population.®
Dyslipidemia plays a crucial role in the development of
cardiovascular diseases, which has become the leading
cause of death in most developed as well as in developing
countries.’! It is now known that dermatological
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Comprehensive understanding of the pathogenesis of
such events is necessary to give appropriate advices to
the patients.

In this article, we aimed to review the dermatological
disorders and drugs associated with dyslipidemia,
dermatological manifestations of dyslipidemia, probable
underlying mechanisms and interventions, based on
evaluation of the manuscripts available on PubMed
and Google Scholar using the Medical Subject Headings
(MeSH) terms “dyslipidemias,” “skin,” “dermatological
disorders”, “therapy for dyslipidemia”, and “drugs in
dermatology”.
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Pathogenesis of Dyslipidemias

Dyslipidemia may result from overproduction or lack of
clearance of the lipoprotein particles, or may be related
to other defects in the apolipoproteins or metabolic
enzyme deficiencies. The pathways and means of lipid
metabolism in the human body reflect interactions of
genetics, complex biochemical processes influenced by
medical disorders, medications, and/or environmental
factors. Phenotyping these dyslipidemias is difficult and
attempts are on, since many decades.

A primary dyslipidemia (e. g., familial
hypercholesterolemia) typically refers to a genetic
defect in the lipid metabolism that causes abnormal
lipid levels. A secondary dyslipidemia may be due to
a variety of reasons like environmental factors (diet
rich in saturated fat or a sedentary lifestyle), diseases
(type 2 diabetes, hypothyroidism, obstructive jaundice,
etc.), and medications (thiazide diuretics, progestins,
anabolic steroids, etc.). Secondary dyslipidemias could
be corrected or ameliorated by treating the underlying
disorder. Dyslipidemia can be a result of combination
of both genetic and secondary causes.?!

Dyslipidemia and Skin

Many dermatological disorders are known to be
associated with dyslipidemia. Most of these are chronic
inflammatory diseases, and underlying mechanism may
involve secretion of proinflammatory cytokines. Studies
have shown an increased occurrence of dyslipidemia in
skin disorders like psoriasis, lichen planus, pemphigus,
granuloma annulare, histiocytosis, and connective

Figure 1: Psoriasis of palms. Psoriasis is a chronic inflammatory,
immune-mediated, genetically-determined skin disease which affects
skin, nails, and joints and has various systemic associations. The most
prominent microscopic abnormality is hyperproliferation and altered
differentiation of keratinocytes. The disease is associated with a high
impact on the health-related quality of life and considerable cost

tissues diseases like lupus erythematosus. Table 1 shows
the lipid abnormalities associated with these disorders.

Psoriasis [Figure 1] is a chronic inflammatory, immune-
mediated, skin disease affecting 2-3% of the population
in which the most prominent microscopic abnormality
is hyperproliferation and altered differentiation of
keratinocytes.[! The exact etiology of psoriasis is
unknown, but it is believed to have an autoimmune basis
with a strong genetic component (polygenic mode of
inheritance). Multiple cardiovascular risk factors are also
associated with psoriasis.*”! Several studies, although with
relatively small patient populations, have demonstrated
an atherogenic dyslipidemic profile consisting of
increased levels of total cholesterol, triglycerides, LDL
cholesterol, oxidatively modified lipids, and decreased
levels of HDL cholesterol.®*!” Recent studies have also
demonstrated that the prevalence of metabolic syndrome
is significantly higher in patients with psoriasis as
compared to controls after the age of 40 years and
psoriatic patients have an increased risk for the individual
components of metabolic syndrome.[""3! Components
of metabolic syndrome include hyperglycemia, obesity,
hypertension, and dyslipidemia.

Lichen planus [Figure 2] is also a common chronic
inflammatory skin disease. Association of lichen planus
with dyslipidemia has been reported.!*'*! Chronic
inflammation in patients with lichen planus may explain
the association with dyslipidemia. Studies have reported
that the individuals with lichen planus have significantly
higher levels of various lipids compared to controls
[Table 1].0% Lipid levels screening in men or women
with lichen planus may be useful to detect individuals
at risk and to start preventive treatment against the
development of cardiovascular disease.™!

Figure 2: Lichen planus. Lichen planus is a common chronic
inflammatory disease of skin and mucosa which is characterized
by a broad spectrum of clinical manifestations. Its classical clinical
appearance involves purple polygonal plaques and papules
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Pemphigus vulgaris [Figure 3] is a potentially fatal
autoimmune mucocutaneous blistering disease, often
requiring long-term, immunosuppressant therapies."”!
An association between pemphigus and dyslipidemia
has been established in a case-control study done by
utilizing the community-based medical database of a
large healthcare provider organization in Israel. They
observed an association between pemphigus and
dyslipidemia with a specific serum lipid profile. Elevated
serum total cholesterol and triglyceride levels were
demonstrated in patients with pemphigus compared
with controls. The associations were maintained when
controlling confounders such as obesity, diabetes, and
hypertension; but not after controlling corticosteroid
intake. Neither LDL cholesterol nor HDL cholesterol
were associated with pemphigus.®!

An interesting observation has been seen in relation
to dyslipidemia in granuloma annulare. Recently,

Table 1: Dermatological disorders with dyslipidemia
and the associated disease abnormalities

Dermatological  Lipid abnormalities
disorders
Psoriasis Low levels of HDL-C and high levels

of TG, total cholesterol, and LDL-C
High levels of LDL-C and total
cholesterol, high total-to-HDL-C and
LDL-to-HDL ratio

Lichen planus

Pemphigus High levels of total cholesterol and TG
Granuloma High serum total cholesterol, TG, and
annulare LDL-C and low levels of HDL-C
Discoid lupus Low levels of HDL subfractions, HDL?2,
erythematosus and HDL3

Histiocytosis Hypercholesterolemia

HDL-C = High-density lipoprotein Cholesterol, TG = triglycerides,
LDL-C = low-density lipoprotein cholesterol

Figure 3: Pemphigus vulgaris. Pemphigus vulgaris is a potentially
fatal autoimmune mucocutaneous blistering disease characterized
by immunoglobulin G (IgG) autoantibodies against the stratified
squamous epithelium

hypercholesterolemia, hypertriglyceridemia, elevated
LDL cholesterol, and low HDL cholesterol were
demonstrated. It has been found to be more common
in generalized than in localized disease, and the
annular lesion morphology is associated with
hypercholesterolemia and dyslipidemia.!

Discoid lupus erythematosus (DLE) patients are also
known to have lipid profile abnormalities, which is
aggravated by disease activity. Also, there has been
an increased risk of atherosclerosis due to the marked
dyslipidemia associated with the disease.*

Among the other dermatological disorders, non-
Langerhans cell histiocytosis may also have an associated
dyslipidemia. Hyperlipidemia was also found to be
one of the manifestations of cutaneous necrobiotic
xanthogranuloma./”?! Sea blue histiocytosis is also
reported to be associated with hyperlipidemia.®®!

Mechanisms Involved for Link between
Skin Diseases and Dyslipidemias

Numerous mechanisms are speculated to explain the link
between inflammation and dyslipidemia: Modulation
of the enzymatic activity of lipoprotein lipase (LPL)
by anti-LPL antibodies and decrease in LPL activity
due to various pro-inflammatory cytokines such as
tumor necrosis factor (TNF)-a, interleukin (IL)-1, IL-6,
interferon-y, and monocyte chemoattractant protein-1.
Furthermore, atherogenic complexes of autoantibodies
to oxidized LDL and to oxidized anticardiolipin are
generated in response to an oxidative inflammatory
effect which enhances the accumulation of LDL in the
endothelial wall.[?!

Psoriasis is characterized by an increased immune activity
of Th1 and Th17 cells. Cytokines like TNF o, IL-6, IL-17,
IL-20, leptin, and vascular endothelial growth factor
(VEGF) play a central role both in psoriasis and metabolic
syndrome.™ Conversely, metabolic syndrome itself could
predispose an individual to developing psoriasis.??*”!
Lichen planus is associated with immunologic aberrations
of delayed-type hypersensitivity immune reaction in
which activated T cells and other inflammatory cells such
as plasmatoid dendritic cells are key components.# !
These processes may explain the link between lichen
planus and dyslipidemia, and other components of
metabolic syndrome.

Dermatological Drugs Inducing
Dyslipidemia

Several medications used to treat dermatological
diseases may precipitate or exacerbate dyslipidemia.
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[Table 2] Oral retinoids and immunosuppressants like
cyclosporine used to treat skin diseases like psoriasis is
known to exacerbate dyslipidemias in them.

Hypertriglyceridemia is a metabolic complication of
systemic retinoid therapy, which may occur in up
to 17% of people.””! Apo C-III appears to be a target
gene for retinoids acting via retinoid X receptor.
Increased Apo C-III expression may contribute to the
hypertriglyceridemia and atherogenic lipoprotein
profile observed after retinoid therapy.! Many of the
current immunosuppressive drugs like cyclosporine,
tacrolimus (TAC), and sirolimus are associated
with an increase of one or more risk factors for the
development of atherosclerosis.’™ Cyclosporin A (CsA),
an immunosuppressant drug widely used in organ
transplant recipients, is now popular in dermatological
indications like psoriasis. Long-term treatment with
CsA is associated with hyperlipidemia and an increased
risk of atherosclerosis. Importantly, it is seen that
hyperlipidemia normalizes when cyclosporine therapy is
stopped, thus confirming its role.’" Some of the probable
causes for the hyperlipidemia could be inhibition of
bile acid synthesis from cholesterol and transport of
cholesterol to the intestines; binding of CsA to the LDL
receptor, which increases LDL cholesterol levels; and
marked reduction in post-heparin lipolytic activity
with increased hepatic lipase activity and decreased
LPL activity, which results in impaired clearance of
very low-density lipoprotein and LDL cholesterol.?2*!
Binding of CsA to the LDL receptor via CsA-containing
LDL cholesterol particles has also been proposed as the

mechanism of cellular uptake of CsA.*¥ CsA may also
have a pro-oxidant effect on plasma LDL cholesterol,
which may increase the risk of coronary artery disease
(CAD), including the accelerated atherosclerosis seen in
transplant recipients.

TAC is known to significantly increase plasma triglyceride
concentrations and reduce LPL plasma concentrations and
activity in renal transplant patients, independent of any
lipid lowering drug treatment the patients have received.
Reduction in LPL activity, partly due to the decrease of
plasma LPL concentration after TAC administration may
be an explanation for hypertriglyceridemia observed in
patients administered with TAC.P! Currently, TAC has
been used only in topical forms by dermatologists. Its
cutaneous absorption is also minimal; hence dyslipidemia
may not be an important consideration.

However, with respect to other immunosuppressive
agents like mycophenolic acid (MPA) or azathioprine
used in dermatology, there is no convincing data
suggesting that they cause clinically significant increases
in any lipid fractions.

Steroid intake has also been associated with dyslipidemia.
Corticosteroids appear to elevate all the lipoprotein
cholesterol levels.* This is explained in part due to the
relative adrenocorticotropic hormone (ACTH) deficiency
caused by long-term steroid intake. Corticosteroids are a main
stay of therapy for pemphigus and many other autoimmune
and inflammatory diseases. The major explanation for the
association with dyslipidemia in pemphigus is the long-term

Table 2: Adverse lipid effects of agents used for the treatment of skin diseases

Agent

Adverse effect on lipid profile Possible causes

Oral retinoids ~ High levels of TG and LDL-C,

and low levels of HDL-C

Apo C-Ill is a target gene for retinoids acting via retinoid X receptor. Increased
Apo C-III expression may contribute

1. Inhibition of bile acid synthesis

2. Binding of CsA to the LDL receptor causing increase in LDL cholesterol levels

and decrease in LPL; and impairs clearance of VLDL and LDL cholesterol

Cyclosporine  Affects many aspects of lipid
(CsA) and lipoprotein metabolism
Tacrolimus Increases plasma TG

concentrations and reduces LPL
plasma concentration

Corticosteroids Increases total cholesterol, LDL
cholesterol, and triglyceride
levels

Decreased plasma LPL concentration

Weight gain, insulin resistance, and increased hepatic secretion of VLDL
Enhanced activity of acetyl-coenzyme A carboxylase and free fatty acid
synthetase, increased hepatic synthesis of VLDL, downregulation of LDL

receptor activity, increased activity of 3-hydroxy-3-methylglutaryl coenzyme A
(HMG-CoA) reductase, and inhibition of lipoprotein lipase

Stanazalol Increases LDL-C and decreases
HDL-C

Antiretrovirals: Increases TG, total cholesterol,

Protease and LDL cholesterol

inhibitors

Increase in hepatic lipase

Impaired catabolism of VLDL and free fatty acids
Increased hepatic TG synthesis
Increased secretion of apolipoprotein B containing lipoproteins

Reduced expression of LDL receptors
Reduced degradation of sterol regulatory element binding proteins (SREBPs)
Reduction in farnesoid X receptor (FXR) activity

HDL-C = High density lipoprotein Cholesterol, TG = triglycerides, LDL-C = low-density lipoprotein cholesterol, VLDL = very low density lipoprotein,

LPL = lipoprotein lipase
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corticosteroid use.' Corticosteroid-induced dyslipidemia
is probably a result of weight gain, which leads to insulin
resistance, increased hepatic secretion of very low-density
lipoprotein, and increase in total cholesterol and triglyceride
levels.’**! Studies have shown that anabolic androgen
steroids like stanazalol can cause dyslipidemia by increasing
LDL and decreasing HDL. A marked decrease in HDL
cholesterol and HDL2 due to an increase in hepatic lipase
has been noted.!*#

Antiretroviral therapy (ART) can also contribute to
dyslipidemia. However, dyslipidemia does not develop
in everyone who takes these medications, suggesting that
host factors play a role. Protease inhibitor (PI)-based ART
develop atherogenic changes in their lipoprotein profile,
consisting of elevated triglyceride rich lipoproteins,
total cholesterol, and LDL cholesterol; and an increased
risk of CAD."#I Non-nucleoside reverse transcriptase
inhibitors (NNRTIs) show, in general, the best lipid
profile of all ART drugs because they are associated with
an increase in HDL."

Biologics used in the treatment of skin diseases have
also been linked to dyslipidemia. TNF blockers used
for the treatment of psoriasis may have different
effects on lipids. Long-term infliximab therapy may be
proatherogenic, while etanercept and adalimumab may
exert beneficial effects on lipids.™!

Dermatological Manifestations
of Dyslipidemias

Xanthomas are the dermatologic manifestations of
underlying lipid abnormalities. They occur due to
accumulations of lipid-laden macrophages. They are
clinically classified as tendinous, tuberous, eruptive,
and planar. They may be associated with familial or
acquired disorders resulting in hyperlipidemia, with
lyphoproliferative malignant neoplasms, or with no
underlying disorder.[*! Xanthomas deposit in ligaments
and tendons, although they may also be detected
in periosteum and fascia.”! Tendinous xanthomas
occur along the tendons of hands and tendo Achilles.
Tuberous xanthomas occur as yellow nodules; frequently
associated with hypertriglyceridemia, and sometimes
with hypercholesterolemia (type II).*¥ Plane xanthomas
are macular or slightly elevated lesions that can
occur at any site, and can involve large areas of body.
Generalized plane xanthomas can cover large regions
of the body, including the face and neck. The most
common presentation of planar xanthomas occurs on the
eyelid or periorbital skin as yellowish plaques, referred
to as xanthelasma.*! Development of xanthomas on
the palmar creases is commonly referred as xanthoma
striatum palmare. It is known to be a rare but important

sign of type III hyperlipoproteinemia.® Eruptive
xanthomas present as orange-yellow papules, and they
occur in hypertriglyceridemias and in uncontrolled
diabetes. !

Therapy

Prevention of dyslipidemia

The essential principles of management of dyslipidemia
involves, treating secondary or associated causes
like diabetes, stopping the incriminating medication
(consider alternate medication) or dosage reduction if
feasible. Irrespective of the underlying dermatological
disorder, cessation of cigarette smoking, and reduction
of other modifiable risk factors are essential aspects of
prevention of coronary heart disease.™

With steroid therapy, administering in the morning,
keeping the dose to minimum, lifestyle modifications
including exercise, weight control,” avoidance of fatty
foods, and treatment of diabetes if present can all help
complementing or even supplanting drug therapy.
Insights in the management of CsA related dyslipidemia
probably may best be obtained from its experience and
evidence in renal transplant recipients. There has been
conflicting evidence on whether CsA related dyslipidemia
is dose related, with one large study showing no
benefit.*! Also the dermatological condition like psoriasis
in which it is used has independent association with
metabolic syndrome. Hence, may be prudent to be more
proactive on treatment including pharmacotherapy for
dyslipidemia and dysglycemia in these patients.

Hypertriglyceridemia remains the most common
lipid abnormality among patients who have human
immunodeficiency virus (HIV). Fenofibrate seems to
be the fibrate of choice for HIV-infected patients who
have hypertriglyceridemia, due to its lack of serious
drug-drug interactions and data on better cardiovascular
outcomes. Dual therapy with the addition of statins may
be needed for the accompanying elevated LDL. Due to
the multifactorial nature of HIV related dyslipidemia,
altering treatment may not produce anticipated result.™

Eruptive xanthomas caused by hypertriglyceridemia
respond well to lifestyle modification and lipid lowering
pharmacotherapy with fibrates. Anecdotally, eruptive
xanthomas typically appear to resolve within weeks of
initiating systemic treatment, and tuberous xanthomas
after some months, but tendinous xanthomas may take
years to resolve or even persist indefinitely."

Lifestyle modifications

Lifestyle approaches including dietary modifications
form the main approach to treating children and
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youth. Physical activity offers a multitude of benefits
by weight loss, decreased insulin resistance, decreased
triglycerides, improved HDL cholesterol, and improved
cardiovascular fitness and outcome. Dietary approaches
include, use of non-fat (skim) and low-fat milk products,
avoiding trans fats and animal fats and using vegetable
fats in their place, limiting egg yolk consumption,
and avoid prepared meats and lunch products with
high saturated fat content (e. g., liver).’ For elevated
triglycerides; avoiding sugars, sweetened beverages,
juices, and refined carbohydrates may be specifically
useful.

Pharmacotherapy

Statins have been shown toreduce the risk of cardiovascular
disease and cardiovascular mortality significantly and
have more or less superseded bile acid resins due to
their side effects. Statins mainly help in reducing LDL
cholesterol. Rosuvastatin is more potent than atorvastatin
or pravastatin and also more effective in additionally
reducing triglyceride levels. Statins decrease the
endogenous cholesterol production by inhibiting the key
enzyme 3-hydroxy-3-methylglutaryl coenzyme A (HMG-
CoA) reductase. They are generally well-tolerated, but
one needs to be aware of possible adverse effects of liver
injury, muscle cramps, and rhabdomyolysis. They are also
known to cause cutaneous side effects like autoimmune
reactions, reactions due to dryness of the skin, severe
reactions like drug rash with eosinophilia and systemic
symptoms (DRESS), and allergic reactions.”” Diligently,
avoid statins during actual or possible pregnancy as
they are teratogenic. Ezetimbe can be a useful adjunct in
severe cases. Fibrates form the sheet anchor of treating
hypertriglyceridemia and are way ahead of niacin, which
is poorly tolerated by many patients. Omega-3 fatty acids
can be used additionally or alternatively when fibrates
cannot be used as in pregnancy.

The evidence base for pharmacologic intervention for
dyslipidemia in childhood is limited and is in general
reserved for those at highest risk, that is, children at least
10 years of age who have LDL levels of 190 mg/dl or
higher or of 160 mg/dl or higher and other risk factors
such as diabetes, etc.

Drugs that interfere with chylomicron production such as
orlistat are also useful for hypertriglyceridemic patient.’!
Insulin/dextrose infusion or therapeutic apheresis in
combination with other strategies may be needed in
extreme cases of dyslipidemia and/or pancreatitis.

Conclusion

Dyslipidemia may be more common than expected in
dermatological disorders. Many of them are discussed

in this article, but more diseases may be added to this list
in the future. Management of them may involve lifestyle
modifications and pharmacotherapy. Dietary counseling
may help in the control of the primary disorder and
enable them to reduce the cardiovascular and metabolic
risks. Dermatologists treating these disorders shall have
a comprehensive knowledge on this subject and manage
holistically.
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