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ABSTRACT

Psoriasis is a commonly encountered dermatosis with a variety of internal and external paradoxical factors
contributing to the clinical course of the disease. There are several drugs described in the literature that have been
associated with the initiation, exacerbation, and aggravation of psoriasis. Understanding the pathophysiology can provide
clues to treatment and management of drug-induced and drug-aggravated psoriasis, which may be indistinguishable from
idiopathic psoriasis. The clinical manifestations of drug-associated psoriasis can range from plaque-type psoriasis to

severe erythroderma, thus warranting astute and sustained clinical observation.

(J Clin Aesthetic Dermatol. 2010;3(1):32-38.)

condition seen frequently in the clinical practice with
a reported prevalence of 0.6 to 4.8 percent in the
general population.’®* Some factors known to trigger
psoriasis include smoking, alcohol consumption, body mass
index (BMI), trauma, infection, endocrine disorders, drugs,
and acute withdrawal of systemic or potent topical
corticosteroids.! Analysis of comedication in a study of
1,203 psoriasis patients revealed 23.2 percent of patients
were taking more than three systemic medications, and of
these patients, 11.1 percent were taking more than 10
medications.” Further analysis demonstrated that comorbid
cardiac and metabolic disorders are common in these
individuals with a high prevalence of hypertension (28.2%),
diabetes (10.5%), and dyslipidemia (12.5%).*> With this in
mind, many psoriasis patients can be on multi-drug
regimens; therefore, careful analysis of medications that
can exacerbate the disease is prudent. Drugs reported to be
associated with exacerbation/induction of psoriasis are
based mostly on case reports, with no definitive “cause-and-
effect” links between these drugs and onset of psoriasis.
Drugs have several ways in which they can affect the
diathesis of psoriasis including 1) precipitation of psoriasis
de novo in predisposed and nonpredisposed individuals; 2)

Psoriasis is a chronic, immune-mediated, inflammatory

exacerbation of pre-existing psoriatic lesions; 3) induction of
lesions in clinically normal skin in patients with psoriasis; and
4) development of treatment-resistant psoriasis.* The clinical
presentation of drug-provoked psoriasis spans the spectrum
of generalized plaque psoriasis, palmoplantar pustulosis, and
erythroderma.* The nails and scalp can also be involved, thus
making the distinction of drug-associated psoriasis a
clinically difficult diagnosis.* In addition, the mechanism of
action can also involve both immunological and
nonimmunological pathways.” Therapeutic agents can also
be categorized as having a causal relationship to psoriasis,
with considerable but insufficient data supporting induction
of psoriasis, or occasionally an association with psoriasis.*
Drugs that appear to have a strong causal relationship to
psoriasis are beta-blockers, lithium, synthetic antimalarials,
nonsteroidal anti-inflammatory drugs (NSAIDs), and
tetracyclines, which will be discussed in this review.*

PSORIASIFORM DRUG ERUPTION AND DRUG-
PROVOKED PSORIASIS

“Psoriasiform drug eruption” is a broad term referring to a
heterogeneous group of disorders that clinically and/or
histologically simulate psoriasis at some point during the
course of the disease.® A psoriasiform eruption is used also to
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describe a histological reaction pattern, which exhibits
presence of cellular infiltration, papillomatosis, and
epidermal hyperplasia with elongation of rete ridges.‘
Hypergranulosis and parakeratosis may also be observed in
selected cases.” This type of eruption can also be seen with
seborrheic dermatitis, pityriasis rubra pilaris, secondary
syphilis, pityriasis rosea, mycosis fungoides, drugs, and some
malignancies. These psoriasiform reactions are elicited by
inflammatory events that cause dysregulation of cytokines,
growth factors, and abnormal keratinocyte proliferation.’
Depending on the disorder, the lesions may vary in size,
shape, extent and type of scaling, and anatomic distribution.®

Drug-provoked psoriasis can be divided into two
categories (Table 1). The first category, drug-induced
psoriasis, is where discontinuation of the causative drug
stops the further progression of the disease. The second
category, drug-aggravated psoriasis, is where the disease
progresses even after the discontinuation of the offending
drug.’ True drug-induced psoriasis tends to occur in a de-
novo fashion in patients with no family or previous history
of psoriasis.” The clinical presentation of these lesions may
often mimic the pustular variant of psoriasis, often with no
nail involvement or associated arthritis.” Furthermore,
there is an absence of Munro microabscesses, few
macrophages, and sparse vascular changes noted
histologically.” Drug-aggravated psoriasis exhibits a
propensity to occur in patients with a history of psoriasis or
with a genetic predisposition for the disease. Patients can
have exacerbation of pre-existing psoriatic lesions or
develop new lesions in previously uninvolved skin.
Histological examination reveals features that are more
characteristic of psoriasis vulgaris."

BETA BLOCKERS AND DRUG-PROVOKED PSORIASIS
Beta blockers are a very popular class of drugs used to
treat both cardiovascular and noncardiovascular diseases,
including hypertension, ischemic heart disease,
arrhythmias, heart failure, hyperthyroidism, glaucoma, and
anxiety disorders." They exert their action by blockade of
either 81 receptors (cardioselective) or R, receptors
(noncardioselective), hence their classification. ;-
adrenergic receptors are found predominantly on epidermal
keratinocytes and on the surface of macrophages." Several
theories have been proposed regarding the pathogenesis of
beta blocker-induced psoriasis. These include a delayed-
type hypersensitivity reaction, immunological mechanisms
including impaired lymphocyte transformation, or
alterations in the cyclic adenosine monophosphate (cAMP)
pathway.”** Cyclic adenosine monophosphate is an
intracellular messenger that is responsible for the
stimulation of proteins for cellular differentiation and
inhibition of proliferation." The most reliable proposition is
that blockade of epidermal R, receptors leads to a decrease
in  intraepidermal cAMP  causing keratinocyte
hyperproliferation.? Biopsy specimens from eruptions
caused by 3; blockers (metoprolol and atenolol) are
characterized by excessive degranulation of neutrophils in
the dermis.” Nonselective beta blockers (propranolol,

TABLE 1. Drug-provoked psoriasis: Subtypes*

DRUG-INDUCED PSORIASIS

Discontinuation of the causative drug stops the further
progression of the disease

Tends to occur de novo in patients with no previous history
and/or family history of psoriasis

DRUG-AGGRAVATED PSORIASIS

Progresses even after the discontinuation of the offending drug

Propensity to occur in patients with a history of or a genetic
predisposition for psoriasis

Exacerbation of pre-existing psoriatic lesions or the development
of new psoriatic lesions in previously uninvolved skin

nadolol, and sotalol) were marked by excessive release of
proteolytic enzymes from macrophages.” Both groups of
beta blockers exhibit excessive release of enzymes by
Ilymphocytes, neutrophils, and macrophages, and it is
believed that this event is responsible for the presence of
hyperproliferation and psoriasiform change. It has also been
reported that beta blockers increase phosphorylation in T
cells in psoriasis, which may be relevant to intracellular
levels of calcium.' The blockade of these receptors has been
implicated in the pathogenesis of drug-provoked psoriasis in
both groups of beta blockers."

Clinical manifestations of beta-blocker-provoked
psoriasis. In the past, beta blockers have been known to
cause drug-induced/exacerbation of psoriasis, psoriasiform
dermatitis, eczematous eruptions, and lichenoid changes.®
Psoriasiform eruptions are the most common cutaneous
consequence of beta-blocker therapy, seen more frequently
in patients with no past or family history of psoriasis.*!
Clinical improvement after withdrawal of the implicated
drug is the distinguishing feature in many cases suggesting
drug-induced psoriasis.* In a case-controlled and case-
crossover study of 110 patients who were hospitalized for
extensive psoriasis vulgaris, beta blockers were considered
a major factor in triggering or aggravating psoriasis.’®*
Practolol is the prototype cardioselective beta blocker,
which is no longer available due to the high incidence of
cutaneous side effects reported, including psoriasiform
eruptions and exacerbations of pre-existing psoriasis.”
Transformation of plaque-type psoriasis into pustular
psoriasis with pindolol has also been observed.* In addition,
atenolol has been reported to precipitate psoriasiform
pustulosis.* Topical application of timolol in the treatment
of open-angle glaucoma has been reported to induce
psoriasis and to transform psoriasis vulgaris into psoriatic
erythroderma through the passage into the systemic
circulation via the conjunctiva.®#

Both psoriasiform eruption and drug-induced/aggravated
psoriasis from beta-blocker therapy usually appear at 1 to 18
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months after initiation of therapy.” In psoriasiform
eruptions, lesions clear after several weeks of discontinuing
the medication.”” In addition, re-exposure with oral
challenge results in recurrence within a few days.” Many
believe that psoriasiform eruptions from beta blockers are
not true representations of psoriasis, partly due to
histological features and partly due to clinical presentations
exhibiting lesions that are less red, thick, or scaly than
classic lesions of psoriasis, and usually with absence of knee
and elbow involvement.” In contrast, beta-blocker-provoked
psoriasis improves upon discontinuation of medication, but
usually does not completely resolve. In regard to beta-
blocker-induced, de-novo pustular psoriasis, the duration is
much shorter.* Reasons for these variations remain a
mystery and may be due to genetic, environmental, or racial
backgrounds.

Management of beta-blocker-provoked psoriasis.
Cross reactivity between both groups of beta blockers have
led many researchers to believe that the mechanism of
action is directly via the skin.” This has been demonstrated
with the observation that switching from one beta blocker
to another results in re-introduction of psoriasiform skin
lesions.” However, researchers have found that the cumula-
tive drug exposure to beta blockers is not a substantial risk
factor for development of psoriasiform lesions.* In psoriasi-
form eruptions, discontinuation alone can cause rapid
regression of the disease.® If psoriasis is present only in
localized areas, emollients alone can be helpful.*
Exacerbation of psoriasis by beta blockers can be persistent
and resistant to therapy unless they are discontinued.*
Management of drug-provoked psoriasis necessitates the
use of conventional therapeutic agents that include topical
and systemic agents used in the treatment of psoriasis vul-
garis.! Treatment of erythroderma resulting from beta-
blocker therapy should be targeted at decreasing transepi-
dermal fluid loss.” Hospitalization is required to monitor
hypovolemia and hemodynamic instability that requires
aggressive fluid resuscitation.® These cases should be treat-
ed aggressively with systemic and topical agents in concor-
dance with discontinuation of the offending drug.*

LITHIUM- AND DRUG-PROVOKED PSORIASIS

Lithium is a metal ion that has been used extensively in
the treatment of manic-depressive disorder since the
1970s."" Although utilization of lithium is not as widespread
as in the past, it is commonly prescribed. The first
association of lithium with psoriasis was reported in 1972,
and since then there have been several reports of lithium-
induced psoriasis described in individuals with no personal
or family history." Toxic effects of lithium on organs other
than the skin are dose related, with adverse events involving
the thyroid, kidneys, central nervous system, and
gastrointestinal tract." Psoriasiform eruptions are the most
common cutaneous side effects, reported to occur in 3.4 to
45 percent of patients treated with lithium.*

Pathogenesis of lithium-provoked psoriasis. There
are several theories purported to explain the pathogenesis
of lithium-provoked psoriasis. Induction and aggravation of
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psoriasis through cAMP are now being refuted by some
investigators.’ In the past, researchers theorized that the
decrease in cAMP from lithium treatment caused low
intracellular levels of calcium, leading to a lack of
differentiation, increased proliferation of keratinocytes, and
enhanced chemotaxis and phagocytic activity of
polymorphonuclear leukocytes.?®* Past studies have shown
that the short-term use of lithium leads to diminution of
intracellular cAMP, but long-term lithium treatment causes
just the opposite response through a compensatory
mechanism.”® The current belief is that lithium causes
depletion of inositol monophosphatase resulting in
alterations in calcium homeostasis and seritonergic
function.*®? Inositol is an intracellular second messenger
system linked to neurotransmitters affecting cell function,
growth, and differentiation.” The association between the
blockade of the phosphatidyl inositol pathway and lithium-
provoked psoriasis is through the release and depletion of
intracellular calcium.” Low intracellular calcium levels cause
increased proliferation of keratinocytes and affect terminal
differentiation." Lithium inhibits the enzyme inositol
monophosphatase, necessary for the recycling of inositol."
The inhibition of the intracellular release of calcium appears
to be the mechanism in which lithium provokes the
development of a psoriasiform eruption.* The support for
the ‘inositol depletion hypothesis’ comes from the clinical
observation that inositol supplementation can reverse the
exacerbation of lithium-provoked psoriasis.'® In addition,
studies have shown that lithium increases the production of
interleukin-2 (IL-2), tumor necrosis factor-o. (TNF-a), and
interferon-gamma in psoriatic keratinocytes." The
dysregulation in the production of these cytokines has been
linked to the induction of psoriatic lesions." Lithium also
increases intracellular tyrosine phosphorylation in psoriatic
T cells but not in control T cells, with a possible implication
to psoriasis lesion development.'

Clinical manifestation of lithium-provoked
psoriasis. Reports of lithium-provoked psoriasis in the
literature include new onset of pustular psoriasis,
palmoplantar pustulosis, erythroderma, psoriasiform
dermatitis, psoriatic arthropathy, and psoriasis involving the
nail and scalp.”® The most common presentation of lithium-
provoked psoriasis is the classic plaque-type lesions.’
Clinically and histologically, there is little difference
between psoriasis vulgaris and lithium-provoked psoriasis.*
In addition, elevated plasma concentrations of lithium have
been found in patients with psoriasis who have never been
treated with lithium compounds, suggesting a possible
environmental factor.”® There may be inherent factors that
influence the induction or aggravation of psoriasis with
lithium." When plaque-type psoriasis develops with lithium
therapy, it may take longer to resolve compared to pustular
psoriasis.” It has been suggested that exacerbation of pre-
existing psoriasis is more common than induction of new
psoriatic lesions.** While in some patients, there is a
definite temporal relationship between aggravation of
psoriasis with the initiation of lithium and improvement
with discontinuation of the drug, this is not always the
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case.”™ The refractory period for the development of
psoriatic lesions after the initiation of lithium treatment is
variable and ranges from a few weeks to several months.*
There have also been reports suggesting that production of
psoriatic lesions can be temporally related to the
improvement in mood symptoms due to cellular saturation
with lithium ions.*

Management of lithium-provoked psoriasis. Sup-
plementation with inositol in dietary consumption has
sparked an interest in the treatment of psoriasis associated
with lithium therapy. Peripheral inositols received in the
form of dietary consumption do not cross the blood-brain
barrier and therefore do not alter lithium effects on mood
stabilization.” Studies have shown that patients with psori-
asis on lithium therapy experience significant improvement
after 6g of daily inositol supplementation by mouth with
“dramatic improvement” within 48 to 72 hours.” A double-
blind, randomized, placebo-controlled, crossover trial
showed that inositol supplementation significantly
improved the Psoriasis Area and Severity Index (PASI)
scores in psoriasis patients on lithium compared to place-
bo.” In another double-blind, placebo-controlled trial, 4 to
6g/day of omega-3 fatty acid was found to be very useful in
clearing acute lithium-induced psoriasis.* In addition, there
has also been success with TNF-a inhibitors, such as etan-
ercept, in the treatment of severe, recalcitrant, lithium-pro-
voked psoriasis.** However, there are new reports suggest-
ing the onset or exacerbation of psoriasis with TNF-a
inhibitors possibly through elevation of cytokines or due to
increased susceptibility to infections.* In evaluating lithi-
um-provoked psoriasis, the role of stress and other psycho-
logical factors, as well as current medications, must be eval-
uated. Lithium-provoked psoriasis can be controlled with
conventional treatments, such as topical corticosteroids,
keratolytics, vitamin D analogues, oral retinoids, psoralen
plus ultraviolet A (PUVA) therapy, and methotrexate.®
Psoriatic lesions generally disappear within a few months
after discontinuation of lithium treatment.* In some cases,
patients can develop treatment-resistant psoriasis, which
may warrant discontinuation of lithium with change to
another mood-stabilizing agent (under close supervision of
a psychiatrist) depending on the severity of cutaneous
involvement.*#"* Reduction in dosage of lithium is an addi-
tional option for treatment-resistant cases. Yet, lithium-
provoked psoriasis has been reported to occur at varying
therapeutic levels and is not believed to be dose related.” It
is advised that not all patients with psoriasis will have a
flare-up with the initiation of lithium therapy, and psoriasis
is not considered a contraindication to lithium use.”

ANTIMALARIALS AND DRUG-PROVOKED PSORIASIS
The synthetic oral antimalarial (AM) agents are 4-
aminoquinolone compounds that have been used in the
prophylaxis and treatment of malaria and several
dermatological disorders for many years.!! The most
commonly used oral AMs are chloroquine and
hydroxychloroquine." The exacerbation and induction of
psoriasis during treatment with AMs has been widely

acknowledged.* One mode of action of AMs is through the
inhibition of transglutaminase in the skin, which is thought
to influence cellular proliferation.”” The inhibition of this
enzyme can induce de-novo pustular psoriasis, which is
notably uncommon compared to aggravation of pre-existing
psoriasis.” Some patients may have minimal presence of pre-
existing psoriatic lesions without being aware that these
minor skin changes constitute psoriasis." It has been shown
that patients with psoriatic skin lesions after use of AMs had
exacerbation of their psoriasis in 31 percent of cases.” The
same study also reported the induction of psoriasis and
pustular psoriasis during chloroquine therapy.”* In another
group, 42 percent (20/48) of American soldiers with
psoriasis given chloroquine for the prophylaxis of malaria
had exacerbation of psoriasis, which was treatment
resistant.” Exacerbation of psoriasis has been reported with
chloroquine treatment for psoriatic arthritis.***" Psoriatic
skin lesions most often occur with a latency of 2 to 12 weeks
(average of 3 weeks) after starting AMs, with some patients
exhibiting durations longer than 40.5 weeks, especially in
cases of pustular eruptions occurring in those with pre-
existing psoriasis.* Clinicians may be faced with a difficult
decision in patients with simultaneous collagen vascular
disease, such as progressive discoid or subacute cutaneous
lupus erythematosus and psoriasis.* Resolution of psoriatic
lesions usually occurs within one month of discontinuing the
AM agent." The use of chloroquine and hydroxychloroquine
in patients with psoriasis is considered by some to be a
contraindication.™

ANTIBIOTICS AND DRUG-PROVOKED PSORIASIS

A relationship between systemic antibiotics and drug-
provoked psoriasis remains controversial. The tetracyclines
are one group of antibiotics that have been described in
association with psoriasis with no definitive latency period.*
Tetracyclines may theoretically provoke psoriasis through
reduction of intracellular cAMP and by the interaction with
arachidonic acid and its metabolites.” It has been theorized
that tetracyclines accumulate in higher concentrations in
psoriatic lesions compared to uninvolved skin.* Some
tetracyclines may cause photosensitization, which may result
in predisposed patients with psoriasis to experience
exacerbation through the Koebner phenomenon secondary
to phototoxicity®* In one study, investigators reported that
4.11 percent (19/462) of patients experienced exacerbation
of psoriasis as a consequence of tetracycline use.? It has also
been suggested that tetracyclines should be avoided in
patients with clinical evidence of psoriasis, as well as in
healthy individuals with a genetic predisposition for psoriasis,
such as in those with a positive family history or with HLA-
B13, B17, and B27 genotypes.* The validity, practicality, and
clinical relevance of these suggestions remain uncertain.

Reports suggest that exacerbation of psoriasis by
penicillin derivatives is rare and may actually represent
acute generalized exanthematous pustulosis and not true
drug-provoked psoriasis.”® Macrolides and penicillin
derivatives were associated with psoriasis in one
multivariate case-control model in patients less than 50
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TABLE 2. Drug-provoked psoriasis: Reported agents

MOST COMMONLY ASSOCIATED AGENTS
Beta blockers*''#

Lithiym?*?272e3135-%0

Antimalarials**"*#

Antibiotics*®*°

Nonsteroidal anti-inflammatory agents*"
Angiotensin-converting enzyme inhibitors®"
Interferons®

Terbinafing®®

Benzodiazepines®

LESS COMMONLY REPORTED AGENTS
Digoxin"

Clonidine"

Amiodarone"

Quinidine"

Gold"

TNF-alpha inhibitors"

Imiquimod™

Fluoxetine™

Cimetidine"

Gemfibrozil"

years of age.”” Whether the actual drug intake or the
infection itself is the inciting agent is still uncertain.*
Therefore, clinicians should keep in mind that antibiotics
may have been given as a treatment for presumed
streptococcal infection, a known trigger of psoriasis
development or exacerbation.®

NONSTEROIDAL ANTI-INFLAMMATORY DRUGS AND
DRUG-PROVOKED PSORIASIS

NSAIDs are a class of medications used for treatment of
pain and arthritides. NSAIDs are frequently used by
patients who have psoriasis as well as psoriatic arthritis.
NSAIDs are available by prescription and over the counter.
NSAIDs inhibit the metabolism of arachidonic acid by the
cyclo-oxygenase (COX) pathway leading to accumulation of
leukotrienes, which has been postulated to aggravate
psoriasis.”” According to one study, both topical and
systemic NSAIDs were the most common cause of both
exacerbation and induction of psoriasis.” Of the NSAIDs,
naproxen was the most common culprit.”” Six patients had
exacerbation of psoriasis after taking oral NSAIDs in a large
study of 462 patients.”® In another study, topical 1%
indomethacin cream exacerbated psoriasis in 14 of 20
patients with known disease.” In case-controlled and case-
crossover studies, there have been adverse side effects of
NSAIDs reported in patients with psoriasis, particularly
with proprionic acid derivatives.” The effects of NSAIDs
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have a short latency period (1.6 weeks on average) without
significant variations between the different subsets of drug-
provoked psoriasis.’ Considering that patients with psoriasis
can have associated arthropathies, it is important for
clinicians to recognize NSAIDs as potential exacerbators of
psoriasis. Nevertheless, in some patients, exacerbation of
psoriasis and arthritis may coincidently occur
simultaneously with the use of NSAIDs.

ANGIOTENSIN-CONVERTING ENZYME INHIBITORS
AND DRUG-PROVOKED PSORIASIS

Angiotensin-converting enzyme inhibitors (ACEI) are
widely used to control hypertension. In an analysis of case-
controlled and case-crossover studies, ACEIs were
associated with psoriasis in patients greater than 50 years of
age.” Although there are no current studies confirming a
causal relationship between the two, ACEIs are considered
to be possible triggering/exacerbating agents of psoriasis.*
Recent studies suggest that patients with a history of
familial psoriasis and a specific ACE genotype exhibiting
low ACE activity are more susceptible to developing
psoriasis after initiation of therapy.”

OTHER DRUGS AND DRUG-PROVOKED PSORIASIS
Drugs with considerable data in the induction/
exacerbation of psoriasis include interferons, terbinafine, and
benzodiazepines.®® There have also been reports of
generalized pustular psoriasis in association with
phenylbutazone.* Other miscellaneous drugs with a reported
association with psoriasis include digoxin, clonidine,
amiodarone, quinidine, gold, TNF-alpha inhibitors,
imiquimod, fluoxetine, cimetidine, and gemfibrozil."! With an
ever-expanding list of medications, investigators have
suggested using the Adverse Drug Reactions Probability
Scale in assessing the relationship between drugs and
adverse reactions if a clinician is faced with a difficult
decision in high-risk psoriasis patients on multidrug

regimens.”
CONCLUSION

Several drugs have been associated with drug-
provoked psoriasis (Table 2). Understanding the
pathogenesis of drug-provoked psoriasis not only helps to
achieve a greater appreciation of the disease process, but
is also useful in providing guidance for treatment
methodologies. In certain cases of drug-provoked
psoriasis, lesions may become resistant to treatment and
hence early recognition and management can help avoid
issues of nonadherence. In general, most drugs tend to
exacerbate psoriasis rather than induce it." In cases
where psoriasis is induced, one should question if this is
truly a first-time occurrence or if previous subclinical
signs may have gone undetected. Why provocation of
psoriasis occurs in some individuals and not others who
are exposed to a specific drug remains unclear. The
absence of additional triggering factors should always be
ruled out first. Patients should be encouraged to avoid
alcohol, excessive sun exposure, smoking, and stress—
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factors that can all affect the clinical course of the
disease. Management of drug-provoked psoriasis includes
detailed personal, social, and family history. Provocation
testing is also an option if a definitive relationship cannot
be established. Drugs that are considered to have a strong
potential risk factor for psoriasis development should be
avoided after weighing the risk and benefits of the agent.*
Fortunately, there are only a few drugs that demonstrate
a well-documented, direct, causal relationship with the
development of psoriasis or psoriasiform eruptions, and
alternative therapeutic options are frequently available.
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