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Abstract
Background: Psoriasis is a chronic multifactorial inflammatory disease which affects 0.1-3% of the
global population. Some factors may induce or aggravate psoriasis and one of these factors is
lithium. The mechanism of lithium-related psoriasis is exactly unknown. Various clinical types of
psoriasis can be seen and most of the cases are resistant to classical treatments.

Psoriasis is a chronic multifactorial inflammatory disease which affects 0.1-3% of the global
population [1]. This disease has a significant
impact on the patient’s quality of life. Psoriasis
is charactarized by T cell-mediated hyperproliferation of keratinocytes and inflammatory
responses. Naive T cells are transformed to T
cells of the Th1 and Th2 lineages in secondary
lymphatic organs, which produce cytokines
such as IL-22, IFN-γ, TNF- β and IL-6, IL-17,
consequently. Those immune cells infiltrate
the skin and activate each other and the keratinocytes via the previously mentioned cytokines and additional ones (such as TNF-α,
IL-20, IL-23, TGF- α), which gives rise to an
inflammatory process [2].
A variety of potential risks or triggering factors have been described such as smoking,
alcohol consumption, body mass index (BMI),
trauma, infections, stressful life, endocrine
factors, diet, or medications. Many drugs including β-blockers, lithium, and antimalarials have been associated with psoriasis, but
there have also been reports for NSAIDs, angiotensin-converting enzyme inhibitors, interferons, SSRIs, benzodiazepines, and the

immediate withdrawal of systemic or potent
topical corticosteroids [2].
The name lithium was derived from the Greek
word lithos, meaning stone. Lithium was first
discovered as an element by Johan August
Arfvedson in 1817. Lithium’s use in modern
medicine dates back to the mid-19th century.
Use of lithium was approved by the US FDA
in 1970 for the treatment of acute mania and
in 1974 for the maintenance therapy and
prophylaxis of patients with bipolar disorder
[3]. This drug is used in psychiatry in the
form of lithium carbonate and lithium citrate
mainly for the treatment and prophylaxis of
some disorders, such as mania and manicdepressive syndrome [4]. Nevertheless, lithium’s toxicity limits its use [5]. Ordinary
blood-plasma levels of lithium’s concentration
are 0.6-1.2 mEq/L, which has very narrow
therapeutic range [4]. Plasma concentrations
exceeding 1.5 mEq/L result in multisystemic
adverse reactions, such as central nervous
system, kidneys, thyroid gland, gastrointestinal tract and skin [4, 6]. The prevalence of cutaneous side effects in patients use lithium
ranges from 3.4% to 45% [7]. Cutaneous adPage 1 of 4
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verse effects were first described in 1968 by
Callaway et al who reported 5 cases of lithium
induced skin eruption [8, 9]. Side effects on
the skin include acneiform and maculopapular eruptions, alopecia, and induction and
exacerbation of psoriasis [10]. A causal relationship between psoriasis and lithium compounds was doubted in 1972. Lithium-provoked
psoriasis was first reported in 1976 [1].
The mechanism of lithium- induced psoriasis
is not completely understood and possible
mechanisms include:
• Disruption of ion transport system leading
to reduced cyclic adenosine monophosphate (cAMP) and inositol levels
• Dysregulation of the cytokine network (e.g.
affecting levels of interferon-α and interleukin-2 in skin from patients with psoriasis)
• Stimulation of neutrophil production by
blocking the inhibitory effects of prostaglandin (modulated by reduced cAMP)
• Increase in circulating neutrophil levels
and promotion of lysosomal release from
leukocytes [1, 7].
Several mechanism have been involved in the
pathogenesis of lithium-induced psoriasis.
They have been divided into two groups:
1. Mechanisms acting on the molecular level
2. Mechanisms acting on the cellular level [4, 11].
At the cellular level lithium has mitogen properties and acts by blocking cell differentiation [6]. Effects on chemotaxis may support
division of the exacerbation or induction of
psoriasis, especially in its pustular variants
[4]. This drug increases the total mass of neutrophils and speeds up their turnover and
migration to experimentally induced skin lesions [6]. Pertinent immunologic effects of lithium may include increased lymphocyte
reply to mitogens, possibly modulated by Tsupressor cells, and changed lymphokine
production [4].
On the molecular level, assumed mechanism
of lithium-exacerbated psoriasis includes
cAMP-mediated courses [4, 12]. Lithium influences cAMP levels. A short term use of lithium leads to decrease of intracellular cAMP.
Unlike to this, a long term use of lithium, by
a homeostatic compensatory mechanism, increases intracellular levels of cAMP. Because
of these contradictions it suggests that lit-
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hium-induced psoriasis is probably not directly related to an interference with the
adenyl cyclase system [6]. Also decreased
cAMP is included in the inhibition of prostaglandin synthesis and thus stimulating neutrophil proliferation [3, 13].
Lithium may also affect proteinkinase C-inositol biphosphate pathway through inhibition
of inositol-1-phosphatase and this may result
alteration of the cellular transduction signals
[4, 6]. Inositol is a component of the intracellular seconder messenger system linked to
various neurotransmitters affecting cell function, growth, and differentiation. This pathway is necessary for the release of
intracellular calcium, which in the skin is important in keratinocyte proliferation and differentiation [10]. Lithium has inhibitory
effects on signal-transducing G-proteins and
the phosphatidylinositol system, resulting
decrased of cAMP and inositol levels [5]. The
decrease in cAMP and inositol by lithium causes low calcium levels on the cell, leading to
lack of differentiation and increased proliferation of keratinocytes, improved chemotaxis,
and phagocytic activity of leukocytes [3, 5,
14]. Inositol supplementation in psoriatic patients on lithium treatment has showed benefits [3, 15, 16].
Recent studies suggest that IL-6 and its inducer TNF may play an important role in the
pathogenesis of psoriasis [4]. The participation of endogenous TNF and IL-6 may have
triggered or aggravated psoriasis in lithiumtreated patients in a murine model [4, 17].
Ockenfels et al showed that lithium effects
the cellular communications of psoriatic keratinocytes when cultured with HUT-78
lymphocytes by triggering the secretion of
TGF-α, INF-γ, and IL-2 levels in the skin of
patients with psoriasis after lithium treatment [3,18].
In vitro studies of culture of normal human
skin with lithium have demonstrated lithium’s direct role in epidermal hyperproliferation, and indirect role in altering epidermal
barrier function and generating signals to the
nucleated layer of the epidermis to proliferate
in an attempt to restore the barrier, increasing cell turnover, intercellular edema, and
vacuolar alteration with formation of small
cavities in the upper dermis [3, 19].
Lastly some authors have described that lithium increased intracellular tyrosine phospPage 2 of 4
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horylation in psoriatic T cells compared to
control Tcells and may have important role in
the pathogenesis of psoriasis [3, 10, 20].
Lithium has been described to induce biochemical alteration in keratinocytes and T cells,
in this way it may induce or exacerbate psoriasis in genetically predisiposed persons [10].
There is a latent period between lithium treatment and appearance de novo psoriasis or
aggravate preexisting psoriasis [4]. Latency
periods are classified as follows:
• short: less than 4 weeks
• intermediate: 4 to 12 weeks
• long: more than 12 weeks [6].
Typically the latency period of the de novo psoriasis is longer than exacerbation of preexisting psoriasis. This period is considerably
variable and may be a few weeks to a several
months [3]. This period was of average duration 33.3±6.2 weeks and might be categorized
as ‘long’. Exacerbation of preexisting psoriasis
was more frequent than provocation de novo,
and the latent period was shorter [4, 11].
Psoriasis is the most common side effect on
the skin and it is not always dose-related
[10]. Lithium may induce de novo psoriasis
or aggravate preexisting psoriasis [1]. The
most common form of lithium-induced psoriasis is frequently on the scalp, which has
clinical signs as widespread psoriatic plaques
and resistant to the conventional treatments
[5]. But pustuler psoriasis, fingernail abnormalities, erythroderma, nonspecific psoriasiform dermatitis, and psoriatic arthropathy
may also appear [3]. The clinical manifestation of psoriasis, which is induced or exacerbated by lithium, did not seem to differ from
idiopatic psoriasis [4]. The clinical and histopathologic signs of lithium-induced psoriasis
are compatible with idiopathic psoriasis and
there are no specific histopathologic differences [3]. About half of the cases reported a positive family history was avaible, the other
one-half of cases had new onset psoriasis [5].
Rough and yellowish colored nails with opacity or pitting have been reported in some
cases who have received lithium treatment
[3]. In a study, these lesions were shown to
be reversible after discontinuation lithium
treatment [3, 21]. Erythroderma or exfoliative
dermatitis secondary to lithium treatment is
relatively rare [3, 4]. In these rare manifesta-
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tions, psoriatic lesions may spread to various
sites of the body such as scalp, trunk, and
extremities. Discontinuation of lithium has
been proven to be useful in improvement of
the condition [3]. Lithium-induced psoriasis
has been reported to progress to psoriatic
arthritis [3, 22].
Lithium-induced or aggravated psoriasis is
resistant to classical treatment [4, 6]. In
these cases topical steroids, keratolytics, vitamin D analogues, oral retinoids, PUVA (psoralen and ultraviolet A), and methotrexate
can be used [3, 5]. But in many cases these
treatments are not effective [3, 4]. Lithium
treatment may be stopped and replaced by
another behaviour stabilizer in refractory
cases. Tapering the dose should also be considered as an alternative treatment option [3].
Psoriatic lesions usually disappear within 6
months after discontinuation lithium treatment. [2, 4, 6]. But in most cases skin changes are reversible and following re-use of
lithium rebound attacks can be seen. This effect proves that lithium has a role in the developement of psoriatic lesions [4, 6]. Several
new therapeutic agents such as omega-3 fatty
acids, tumor necrosis factor(TNF)-α inhibitors,
and inositol can be used in the treatment lithium-induced psoriasis but not used in routine [3]. In a double-blind, placebo controlled
trial, omega-3 fatty acids was found to be very
useful in healing lithium-induced psoriasis [3,
23]. Some authors have successfully used
TNF-inhibitors (etanercept) in the treatment
severe resistant lithium-induced psoriasis
nonresponsive to other treatment alternatives
[3, 24]. In a randomized, double-blind, placebo controlled crossover trial, inositol supplementation was found to have beneficial
effects on psoriasis in patients who were taking lithium compared to those who were not
taking lithium [3, 16]. The beneficial effect of
inositol is related to lithium’s ‘inositol depletion hypotesis’ in the pathogenesis of lithiuminduced psoriasis. Table 1 summarizes the
management guidelines for lithium-induced
production or exacerbation of psoriasis [3].
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Table 1. Management Guidelines for Lithium-Induced Production or Exacerbation of Psoriasis [3]
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