
that has flared with lithium is more resistant to standard
treatments. The pathogenesis of the adverse event is still
unclear but the “inositol depletion hypothesis” seems to
be the most reputed explanation4.

Beta blockers. Both cardio-selective and non-cardioselec-
tive and systemic and topical beta blockers may be
involved. We can observe both aggravation and induction
of the psoriatic disease with a long latency period (even >
1 year)4. In a 1 year retrospective study of 558 psoriatic
patients, 26 were taking beta blockers, and exacerbations
were noted in 72.4%5. As for pathogenesis, a decrease of
cyclic adenosine monophosphate (cAMP) induced by
beta blockers could lead to a decrease in intracellular
calcium and consequently increased cellular proliferation
and lack of differentiation as seen in psoriasis4.

Antimalarials. Exacerbation of psoriasis is more frequent
than induction. Of 48 American soldiers with psoriasis
given chloroquine as malaria prophylaxis, 20 (42%) had
exacerbation of their disease6. Development from psoriasis
vulgaris to erythrodermic or pustular psoriasis has been
reported. The latency period goes from 4 to 12 weeks.
The exacerbation is more common with chloroquine than
hydroxychloroquine. Psoriasis cleared up completely
after withdrawal of the drug in only 30% of patients tak-
ing antimalarials, as compared with more than 60% of
those receiving lithium, and nearly 50% of those receiving
beta blockers. This is considered evidence that anti-
malarial drugs only trigger latent psoriasis and do not
induce psoriasis de novo7. Antimalarial drugs may inhibit
transglutaminase in the skin; and as transglutaminase is
thought to influence cellular proliferation, inhibition of
this enzyme may aggravate psoriasis8.

Corticosteroids. Too rapid withdrawal of topical and
systemic corticosteroid therapy may precipitate pustular
or erythrodermic exacerbations of psoriasis2.

Drug ingestion may result in exacerbation of preexisting
psoriasis, induction of psoriatic lesions on clinically unin-
volved skin in patients with psoriasis, or precipitation
of the disease1-3. In view of their relationship to psoriasis,
therapeutic agents may be classified as follows: (1) drugs
with strong evidence for a causal relationship to psoriasis
including lithium, beta blockers, and synthetic antimalar-
ial drugs; (2) drugs with considerable but insufficient
data to support induction or aggravation of the disease;
(3) drugs occasionally reported to be associated with
aggravation or induction.

While focusing on the most common causative agents
for drug-induced/aggravated psoriasis, we discuss the
controversies about the relationship between drugs and
psoriasis and report our own experience at the Section of
Dermatology, University of Genoa.

DRUGS WITH STRONG EVIDENCE FOR A
CAUSAL RELATIONSHIP TO PSORIASIS
Drugs with strong evidence include lithium, beta blockers,
synthetic antimalarial drugs, and withdrawal of corticos-
teroids.

Lithium. Lithium is used in the treatment of psychosis
and depression. The incidence of exacerbating and induc-
ing psoriasis ranges from 3.4% to 45%, and induction
appears to be less common than exacerbation and not
always dose related. A long latency period is usually
observed between starting the drug and the adverse event,
with a mean time of 20 weeks for exacerbation and 48
weeks for induction. It has been suggested that psoriasis
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DRUGS POSSIBLY RELATED TO PSORIASIS
This group includes angiotensin-converting enzyme
(ACE) inhibitors, sartans (angiotensin II type 1 receptor
blockers), nonsteroidal antiinflammatory agents (NSAID),
antibiotics, interferons, and tumor necrosis factor–α
(TNF–α) inhibitors.

Angiotensin-converting enzyme inhibitors. ACE inhibitors
can trigger both induction and exacerbation of psoriasis
with an intermediate latency period (4 to 12 weeks).
Indeed, a hospital based case-control (110 patients, 515
controls) and case-crossover study (98 patients) in Israel
reported a possible association between use of ACE
inhibitors and increased relative psoriasis risk in the case-
control analysis9. Augmentation of kinin levels in the
skin seems to be the pathogenetic mechanism.

Sartans. Sartans have been associated with psoriasis,
although less significantly than ACE inhibitors. A mech-
anism of cross-reaction with ACE inhibitors has been
suggested and the mechanism seems to be related to an
increase in angiotensin II, which stimulates keratinocyte
proliferation.

Nonsteroidal antiinflammatory drugs. The triggering of
psoriasis induced by nonsteroidal antiinflammatory
drugs (NSAID) is more controversial. An adverse effect
of NSAID on psoriasis is supported by a case-control
and case-crossover study9, but in one of the few large
studies, only 6 of 462 psoriatic patients had exacerbation
of psoriasis after taking oral NSAID10. The latency period
is short (less than 2 weeks). Both topical and systemic
NSAID have been implicated, including indomethacin,
ibuprofen, phenylbutazone, naproxen, and acetylsalicylic
acid. NSAID inhibit metabolism of arachidonic acid by
the cyclooxygenase pathway, leading to an accumulation
of leukotrienes, which may aggravate psoriasis.

Antibiotics. Antibiotics, especially tetracyclines (doxycy-
cline), have been implicated in triggering psoriasis.
However, a photosensitivity reaction inducing psoriatic
lesions following a Koebner phenomenon in a psoriatic
background cannot be ruled out. Evidence for penicillins
(amoxicillin, ampicillin) are less relevant. An increase in
epidermal cAMP could be the pathogenetic trigger.

Interferons. Interferons (IFN) have been linked to psoriasis.
Most cases of triggered psoriasis are related to IFN–α
and less frequently to IFN–β. Both induction and exac-
erbation have been observed, even at the site of injection
(Koebner phenomenon?) between 1 and 6 weeks after ini-
tiation (but as long as 6 months). In some cases there is
persistence even after stopping the drug and the severity
of psoriasis seems to be related to IFN dosage. IFN
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could promote a cascade of proinflammatory cytokines
favoring the appearance of psoriasis11,12.

TNF inhibitors. TNF inhibitors have also been related to
the induction/exacerbation of psoriasis. This is a paradox
phenomenon, as these biologic agents have been devel-
oped for the treatment of moderate/severe psoriasis.
Actually, TNF–α inhibitors induced psoriasis in 74
patients and exacerbated a preexisting psoriasis in 25
patients. All 3 TNF–α inhibitors have been involved, i.e.,
infliximab (63 patients), etanercept (37 patients), and
adalimumab (26 patients). The mean time to appearance
was 9.5 months. Cessation of TNF–α inhibitor in 47
patients resulted in complete remission in 21 patients,
partial remission in 20 patients, and stable disease in
another 3 patients13.

Miscellaneous drugs.Miscellaneous drugs associated with
exacerbation of psoriasis include imiquimod, cimetidine,
gemfibrozil, potassium iodide, fluoxetine, and calcium
antagonists4.

CONTROVERSIES ABOUT PSORIASIS INDUCED /
AGGRAVATED BY DRUGS
Psoriasis is a very common disease, and its exacerbation /
induction attributed to a drug has been suggested to be
coincidental. There are some clinical controversies about
the true appearance of a psoriasis triggered by drugs. In
fact, skin eruptions in some cases do not appear to be
typical psoriasis and are described as psoriasiform. These
psoriasiform reactions are less red, less thick, and less
scaly, and the knees and elbows tend not to be involved14.
Another problem is that uninvolved skin of patients with
psoriasis responds to various stimuli and an adverse drug
reaction in a psoriatic background may present with
psoriasis via a Koebner response. In addition, psoriasis
may be induced by other triggers. For instance, it has
been suggested that the worsening or induction of psori-
asis in the setting of an antibiotic therapy may be because
of the infection and not the use of the antibiotics.

There are also some histological controversies about
psoriasis induced/aggravated by drugs. Few histologic
studies are available for establishing microscopic differ-
ences between the aggravated psoriasis and the
drug-induced psoriasiform eruption. More controversies
against a link between drugs and psoriasis have emerged
from evidence-based dermatology. Too few controlled or
evidence-based studies are available on this topic and
most of the reports deal with small series or anecdotal
cases. A recent large population-based case-control
analysis from Switzerland does not support the current
proposition that beta blocker use is associated with an
increased risk of psoriasis, nor did the study find
evidence for a substantially altered psoriasis risk for other
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antihypertensive drugs15. Moreover, another Italian study
showed no statistically significant association of psoriasis
with several drugs frequently implicated in the appear-
ance or acute exacerbation of dermatitis16.

We performed a study at the Section of Dermatology
of the University of Genoa on 85 patients with a new
diagnosis of psoriasis (52 men, 33 women; mean age 53
years) compared with 85 matched controls attending our
clinic for different cutaneous surgical procedures for
evaluating a significant difference in drug intake. No
significant difference between the 2 groups was found
concerning the intake of antihypertensive drugs.

CONCLUSION
There is no strong evidence to refute or support the role
of some drugs in the exacerbation of psoriasis. Drugs
with the strongest evidence are lithium (induction and
exacerbation), beta blockers (induction and exacerbation),
and antimalarials (exacerbation). Different periods of
latency (from a few weeks to many months) have been
reported, and different pathogenetic mechanisms (both
immunologic and nonimmunologic) are involved in
relation to the different drugs. Many controversial issues
are still not resolved and more studies (especially on
epidemiological and immunohistological grounds) are
needed. Special consideration should be given regarding
drugs in psoriatic patients receiving polypharmacy or
with recent worsening or poor response to conventional
therapy.
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