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AbstrAct
Background: Psoriasis is a common disorder of the skin, immune system, and joints that is influenced by genetic and environmental 
factors. It can be aggravated or induced by drugs.

Objectives: To identify the major drugs implicated in inducing or exacerbating psoriasis and to discuss their characteristics.

Methods: We performed a PubMed literature search for reviews and case reports on drugs that exacerbate or induce psoriasis. 
Articles were screened by title and abstract and then examined for their findings and references.

Results: Drugs most often reported to exacerbate or induce psoriasis were β-blockers, lithium, synthetic antimalarials, nonsteroidal 
anti-inflammatory drugs, angiotensin-converting enzyme inhibitors, interferons, tetracyclines, tumor necrosis factor-α inhibitors, 
and steroid withdrawal.

Conclusions: Characterizing drugs that induce or exacerbate psoriasis by latency and type of psoriatic eruption can help guide 
clinical reasoning. Although a relatively uncommon occurrence, psoriatic lesions can be caused by drugs, allowing astute physicians 
to recognize and change their management plans accordingly.
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introduction

Psoriasis is a chronic systemic, inflammatory 
disease that is manifested in the skin, nails, 
and joints. Although psoriasis is currently 

thought of as a disorder of the immune system, 
many environmental factors can affect the type 
and location of specific lesions. Of the several 
known triggers for psoriasis, drugs can exacerbate 
psoriasis even after long latency periods.

This article focuses on several drugs associated with 
worsening or development of psoriasis. Those drugs 
most widely accepted as offenders are β-blockers, 
lithium, synthetic antimalarials, tetracyclines, and 
nonsteroidal anti-inflammatory drugs (NSAIDs); 
withdrawal from systemic corticosteroids can also 
be a trigger. Other drugs commonly reported to 
worsen or induce psoriasis include, but are not 
limited to, interferons, angiotensin-converting 
enzyme (ACE) inhibitors, angiotensin receptor 
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blockers, terbinafine, tumor necrosis factor (TNF)-α, 
and gemfibrozil.

Drugs can induce psoriasis de novo or induce lesions 
in previously unaffected skin and can exacerbate 
psoriasis in a patient already afflicted with psoriasis 
by causing flares or treatment resistance.1 In addition, 
any drug eruption in a patient with psoriasis may 
provoke widespread psoriasis in its wake.2 This 
review focuses on the latency period between drug 
administration and psoriatic eruption and the type 
of psoriatic eruptions seen (table 1) and includes a 
discussion of the proposed mechanisms by which 
the drugs exert their effects.

methods
A review of the literature on drug-induced and 
drug-exacerbated psoriasis was conducted using 
PubMed. The search was limited to articles published 
from 1965 to present, with abstracts in English about 
humans, and included meta-analyses, randomized 
controlled trials, reviews, and case reports.

Titles were searched for key words using the 
following combinations: [(psoriasis or psoriatic or 
psoriasiform) with (exacerbation or exacerbated 
or induction or induced or drug or medication)] or 
[(psoriasis or psoriatic) with (NSAIDs or antimalarials 
or angiotensin-converting enzyme or sartans or 
interferon or β-blocker or lithium or corticosteroid 
withdrawal or steroid withdrawal or terbinafine or 
tetracycline or anti-TNF or gemfibrozil)].

In total, 205 articles met these criteria and were 
further screened by abstract for relevance to our 
topic, resulting in 89 relevant articles. We assessed 
each of the 89 remaining articles for the type of study, 
type of psoriatic eruption, the implicated drug, and 
the latency period before the eruption. In addition, 
the sources cited in any of these 89 articles were 

examined to present a more in-depth review of the 
subject material.

resuLts
Of the 89 articles that met inclusion criteria, there 
were no meta-analyses or randomized controlled 
trials, 11 were reviews, and 72 were case reports.
Six articles were both case reports and reviews. 
Of the articles meeting the inclusion criteria on 
induction or exacerbation of psoriasis by a drug, 
24 (27%) pertained to TNF-α inhibitors and 16 (18%) 
were on interferons (table 2).

drugs inducing or 
exAcerbAting psoriAsis
β-Blockers
There are numerous reports of β-blockers inducing 
and exacerbating psoriasis,4 at times causing psoriasis 
vulgaris to become pustular 5 or erythrodermic.3 β-2 
receptors are found in keratinocytes, which can 
lead to decreased cyclic adenosine monophosphate 
(cAMP) and consequent increases in intracellular 
calcium, causing increased cell proliferation with 
decreased differentiation.1,6,7 The latency period 
between drug exposure and psoriatic eruption can 

Table 1. Latency Periods as Described by Tsankov et al3

Latency Drugs

<4 Wk = short Nonsteroidal anti-
inflammatory drugs

4-12 Wk = intermediate Synthetic antimalarials

>12 Wk Lithium

Variable β-blockers

Table 2. Results of Literature Search

Article Focus No. of 
Articles

Tumor necrosis factor-alpha (TNF-α) inhibitors 24

Interferons 16

Non-TNF biologics 5

β-blockers 4

Lithium 4

Angiotensin-converting enzyme inhibitors 4

Synthetic antimalarials 3

Granulocyte colony-stimulating factor 2

Terbinafine 2

Anticonvulsants 2

Antidepressants 2

Steroids 1

Cyclosporine 1

Testosterone/estrogens 1

Imiquimod 1

Penicillin 1

Calcium-channel blockers 1

Other 15
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vary significantly, from several days to 48 weeks; 
if eruptions are indeed found, they are usually 
resistant to antipsoriatic medications until the 
β-blocker is discontinued.4

Probably every β-blocker is capable of provoking 
psoriasiform eruptions, aggravation, or induction 
of the condition,6 including but not limited to 
the β-blockers propranolol,8-10 oxprenolol,6,11,12 

practolol,11,13-15 metoprolol,9,16 atenolol,5,9 cetamolol,17 

timolol,18 and nadolol.9 Therefore, merely substituting 
one β-blocker for another may be unwise.11

For patients with psoriasis, β-blocker therapy is 
a particularly important issue. Recent evidence 
has shown an association between psoriasis and 
increased endothelial dysfunction and oxidative 
stress.19-21 Thus, the contraindication to β-blockers 
for these patients is only relative in the presence 
of absolutely indicated cardiac situations.22 Many 
patients with psoriasis are managed effectively 
despite treatment with β-blockers.

Lithium
Lithium is reported to cause cutaneous side effects 
in up to 45% of patients; these adverse effects can 
include acneiform eruptions, psoriasis, folliculitis, 
and maculopapular eruptions.23 Interestingly, male 
patients may have a greater risk of a cutaneous side 
effect than do female patients.23 The mechanisms 
proposed include alteration to intracellular calcium 
homeostasis via cAMP levels and the inositol 
triphosphate pathway.4,24,25 There are also hypotheses 
that lithium is acting as a direct mitogen,4 as well as 
inducing the release of proinflammatory cytokines 
like interleukin-2 (IL-2), IL-6, and interferon-γ.26 

Reactions include, but are not limited to, plaque 
psoriasis,27,28 palmoplantar psoriasis,24 pustular 
psoriasis,24,29 scalp psoriasis,28 erythroderma,28 
nail changes,30 and psoriatic arthritis.31 The latency 
period for induction can take up to 48 weeks, although 
shorter latency has been noted with exacerbations 
at an average at about 20 weeks.4

Lithium is a commonly prescribed drug for psychiatric 
disorders as well as for uricolysis. However, lithium 
has not been reported to induce psoriatic eruptions 
in urology practice, perhaps because the course 
of lithium in these patients is markedly shorter.6 
Unfortunately, psychiatric patients have a direct 

relationship between the emergence of psoriatic 
eruptions and therapeutic relief from their manic 
symptoms.32 Other drugs taken concomitantly, like 
carbamazepine, may increase the risk of a psoriatic 
eruption.33

Psoriasis also has strong effects on the mental 
health of patients, causing psychosocial morbidity 
and decreased occupational function.19 Even beyond 
prescriptions, one group of authorities found that 
water can be contaminated with enough lithium 
to be clinically relevant, suggesting that lithium-
induced psoriasis should be kept in the differential 
diagnosis for any patient with acute-onset psoriasis 
that is resistant to therapy.34

Synthetic Antimalarial Drugs
Antimalarials are implicated in the exacerbation 
of psoriasis, although they are rarely reported to 
induce psoriasis de novo.35 Induction of psoriasis 
has been reported with many synthetic derivatives 
of quinine, and reviews of the literature have 
estimated that 31% of patients with psoriasis could 
have an antimalarial-related exacerbation of their 
condition.6

Inhibition of transglutaminase is one proposed 
mechanism. It causes decreased epidermal 
differentiation,3 whereas drugs that induce 
epidermal differentiation, such as vitamin D 
derivatives and retinoids, are known to induce 
transglutaminase.35

An intermediate latency ranging from 3 to 40.5 
weeks is reported, and a variety of psoriatic 
eruptions are described,3 including pustular 
eruptions and even onychoperiostitis with the use 
of hydroxychloroquine.36,37 This is complicated by the 
fact that hydroxychloroquine may be better tolerated 
than chloroquine for patients with psoriatic arthritis, 
although both have been specifically used as therapy 
for psoriatic arthritis.1,38 

Even though antimalarials are used to treat psoriatic 
arthritis far less often than are NSAIDs, antimalarials 
have a much higher incidence of psoriatic eruptions.35 
This has resulted in some authorities considering 
antimalarials to be contraindicated in patients with 
psoriasis,3,6,39 although others disagree to varying 
degrees.40-44
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Nonsteroidal Anti-inflammatory Drugs
The NSAIDs, which are among the most widely used 
medications in the world, have many known adverse 
effects. NSAIDs have been reported to exacerbate 
psoriasis and induce generalized pustular 
psoriasis,45-47 although some small studies have not 
found adverse effects with respect to psoriasis.48,49

With a mechanism similar to those previously 
described, prostaglandin E2 is hypothesized to 
dovetail with the adrenergic regulation of adenylyl 
cyclase in the skin.50 Therefore, NSAIDs that block 
cyclooxygenase affect intracellular calcium levels 
through modulation of adenylyl cylase and cAMP 
generation. There is also evidence that arachidonic 
acid is diverted to the production of excess 
leukotrienes, namely, leukotriene B4 (LTB4), resulting 
in psoriasis flares.6,51 In particular, when psoriatic 
patients are compared with normal controls, they 
have shown resistance to LTB4,52,53 with psoriatic 
lesions exhibiting no response whatsoever to LTB4.6 
This finding is further supported by improvement 
of psoriasis with benoxaprofen, a known inhibitor 
of 5-lipoxygenase.54

The short latency period of NSAIDs is only 1.6 
weeks on average.3 Most studies have focused on 
indomethacin as the instigating agent, although 
there are reports of phenylbutazone,55 ibuprofen,56 
and meclofenamate57,58 causing or exacerbating 
psoriatic lesions as well. Benefit from NSAIDs for 
patients with psoriatic arthritis is muddied by the 
risk of adverse cutaneous reactions, although the 
risk of such reactions is relatively low.

Angiotensin-Converting Enzyme Inhibitors and 
Angiotensin Receptor Blockers
The ACE inhibitors are a cause of cutaneous 
side effects in up to 58.3% of patients.6 Clinical 
manifestations include treatment-resistant forms 
of guttate psoriasis, plaque psoriasis, palmoplantar 
psoriasis, pustular psoriasis, and psoriasiform drug 
eruptions.6

The ACE inhibitors captopril,59,60 enalapril,60 and 
ramipril61 have been reported to cause psoriatic 
eruptions. Although the current theory is that ACE 
inhibitors cause a rise in bradykinin, which causes 
psoriatic lesions, the recent report of candesartan-
induced pustular psoriasis calls this mechanism 
into question.62 Still, the kinin-kallikrein system is 

closely connected to the arachidonic acid system, 
and perturbations of either system seem to affect 
psoriasis. Substance P is also implicated as a player 
in psoriatic lesions, and ACE is known to be involved 
in its degradation.63 There is an intermediate latency 
period ranging from 4.1 weeks to 8.4 weeks on 
average for psoriatic eruptions.6

Even more concerning, however, are the implications 
in treating cardiovascular disease in patients with 
psoriasis. Cardiovascular medications that can 
decrease mortality include β-blockers and ACE 
inhibitors, but both are known causes of psoriasis 
exacerbation and induction.

Interferons 
Interferons (IFNs) are now used as therapies for a 
wide variety of disease processes. Between 1986 and 
1996, 17 patients were reported to have psoriatic 
lesions either induced or exacerbated by IFN-α 
requiring discontinuation of IFN therapy for the 
eruption to subside; three similar cases were added 
in 1996,64-68 and additional cases were reported in 
2000, 2005, and 2007.69-71 IFN-α was also found to 
induce a seronegative arthritis in two patients.72,73

IFN-β is reported to exacerbate psoriasis,74 with one 
study showing concomitant induction of psoriatic 
arthritis during treatment for multiple sclerosis.75 
Once thought to be a potential new treatment for 
psoriatic arthritis, IFN-γ was even found to cause 
punctiform psoriatic foci at injection sites76,77 and did 
not provide long-term relief from arthropathy.67,74,76-78

Although there are multiple mechanisms by which 
IFNs are thought to modulate psoriasis, it is clear 
that IFNs can alter cells of the immune system as 
well as keratinocytes.6,79 In particular, IFN-α therapy 
for patients with viral hepatitis should be carefully 
evaluated in patients with comorbid psoriasis.80 A 
recent report even suggests the use of prophylactic 
etanercept (Enbrel) to inhibit potential psoriatic 
flares caused by IFN therapy,81 although most cases 
examined involve therapy for hepatitis C virus 81-83 

or hepatitis B virus.84

Latency between administration and psoriatic 
eruption was reported as being as little as 1 week.85 

Indeed, all forms of IFNs have been associated with 
the exacerbation of psoriatic plaques. Although only 
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IFN-α has induced psoriasis de novo, in theory at 
least, all forms of IFNs could induce de novo disease.74

Steroid Withdrawal
Corticosteroids are a unique problem with psoriasis. 
Locally, and on a short-term basis, lesions regularly 
improve. However, generalized pustular psoriasis can 
result from withdrawal of corticosteroids in patients 
with psoriasis.86 Whereas generalized pustular 
psoriasis is relatively uncommon, one study found 
that more than 33% of the cases examined were the 
direct result of steroid withdrawal.87 It has therefore 
been proposed that systemic corticosteroids be 
contraindicated in psoriasis because of the risk of 
generalized pustular psoriasis, with new evidence 
suggesting that even potent topical steroids be 
avoided over large psoriatic skin areas because of 
the risk of systemic steroid absorption.1,86

Nonetheless, steroids are required for many clinical 
situations in modern medicine, and it would be 
impractical to assume that patients afflicted with 
psoriasis can completely avoid systemic steroids 
over their life span. It is more realistic for physicians 
to familiarize themselves with the potential 
complications of giving systemic steroids to patients 
with psoriasis so that they can make the appropriate 
therapeutic decisions.

Other Agents
Tetracyclines
Tetracyclines are thought to exacerbate or induce 
psoriasis by a number of mechanisms, independent 
of infection.88 Tetracyclines are known to decrease 
intracellular cAMP,89 exert effects on the arachidonic 
acid system,90 and photosensitize the skin, resulting 
in Koebnerization.

Tetracyclines have also been shown to localize in 
psoriatic lesions91 and are considered by some to 
be contraindicated in patients with psoriasis.88,92 
Therefore, some authorities suggest that tetracyclines 
should be prescribed with caution in patients with 
latent or manifest psoriasis.93 Conversely, several 
publications have shown therapeutic benefit of 
psoriasis from tetracyclines.94-96

Tumor necrosis factor-α inhibitors
The TNF-α inhibitors are relatively new drugs that are 
regularly used to treat psoriasis, psoriatic arthritis, 
and numerous other immunologic or rheumatic 

diseases.4 Rarely, anti-TNF drugs can cause 
paradoxical exacerbation97-99 or even induction of 
psoriasis,92,100 requiring discontinuation of the drug. 
In a recent review of patients with psoriatic eruptions 
resulting from anti-TNF agents, 66% received 
infliximab (Remicade), 34% received etanercept, 
and 20% received adalimumab (Humira).99 The 
prevalence of infliximab-related psoriatic eruptions 
is likely explained by infliximab being the main 
biological therapeutic used for longer than a decade, 
with adalimumab a far more recent addition to the 
therapeutic arsenal.101 Plaque psoriasis occurred 
slightly more often than did pustular psoriasis. 
Infliximab was linked to more cases of drug-related 
psoriasis than any other anti-TNF drug, most often 
between the third and fourth infusions.99,101 Many 
mechanisms have been hypothesized, including 
one that draws a connection between the blockade 
of TNF-α and a resultant enhancement of TNF-α 
activity with consequent induction of psoriasis.102,103

Of the 24 articles found in our initial literature 
search, 16 case reports were detailed for further 
analysis (table 3). A total of 52 cases were examined, 
with an average latency period of 38 weeks (excluding 
five cases where latency was given in terms of the 
number of infusions received) and a range of 4 days 
to almost 5 years. Thirty cases of psoriasis were 
attributable to infliximab (58%), 10 to etanercept 
(19%), and 12 to adalimumab (23%).

These data are similar to other reviews found in 
the literature. One study of 205 cases of anti-TNF-
related psoriasis revealed 121 cases attributable to 
infliximab (59%), 40 to etanercept (20%), and 46 to 
adalimumab (22%).92 In addition, 110 cases exhibited 
pustular psoriatic lesions, and 98 showed plaque 
psoriasis.92 In contrast to publications about synthetic 
antimalarials that generally report psoriatic 
exacerbations, anti-TNF drugs caused new-onset 
psoriasis in 165 of the 205 reported cases.92 This last 
study did not examine latency periods.92

One of the problems with adverse effects to anti-TNF 
drug therapy is that many patients do not begin a 
biologic therapy unless it is absolutely necessary. 
This means that patients often must tolerate adverse 
effects or run the risk of decompensation of their 
primary diagnosis. Still, new biologic therapies with 
new targets are being developed for psoriasis,116 
holding much promise for the future. Biologic 
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therapies are relatively new in medicine, and it is 
possible that new breakthroughs will further reduce 
the incidence of TNF-α inhibitor–induced psoriasis.

Terbinafine
Terbinafine is a commonly used antifungal that has 
been reported to exacerbate and induce psoriasis.6 
Five cases are described in the literature, all 
resulting in either plaque or pustular psoriatic 
eruptions.117,118 The latency period for the eruptions 
ranged from 1.8 to 3.0 weeks, and all cases resolved 
with discontinuation of terbinafine.117

Because terbinafine has relatively specific 
indications, patients with psoriasis can avoid using 
the drug without much difficulty. Naturally, it has 
been proposed that oral terbinafine not be considered 
first-line therapy for superficial fungal infections in 
psoriasis patients.119 Nevertheless, dermatophyte 
infection is common in patients with psoriatic nail 
changes, and many psoriasis patients have been 
treated with terbinafine without worsening of their 
psoriasis. 

Gemfibrozil
Gemfibrozil is one of many fibrate drugs used to 
modulate lipid profiles. Only two reports in the 
literature were of gemfibrozil causing a psoriatic 
eruption.120,121 There is no proposed mechanism 
by which gemfibrozil would cause a psoriatic 
eruption, and no other lipid-modulating agents 
have been shown to cause psoriatic lesions. However, 
systemically administered lipid-lowering drugs 
have been found to induce eczema and ichthyosis,121 

revealing that cutaneous lesions are not uncommon 
with the use of lipid-lowering agents. The association 
between gemfibrozil and psoriasis should be viewed 
as anecdotal.

Notable drugs not frequently mentioned
Other drugs that do not appear in the literature 
in relation to inducing or exacerbating psoriasis  
include the following: penicillin, amoxicillin, 
ampicillin, morphine, procaine, cimetidine, 
ranitidine, gold, mercury, oxandrolone, progesterone, 
potassium iodide, granulocyte-macrophage 
colony-stimulating factor (GM-CSF)/granulocyte 
colony-stimulating factor (G-CSF), co-trimoxazole, 
clonidine, digoxin, amiodarone, quinidine, stazepin, 
valproate, carbamazepine, fluoxetine, bupropion, 
acetazolamide, imatinib, sorafenib, rituximab, and 
calcium-channel blockers.

concLusions
Psoriatic eruptions resulting from use of certain 
drugs are relatively rare and are therefore difficult 
to study. Exacerbations of psoriasis are generally 
more common than inductions of new psoriasis.1 
Of all the various psoriatic lesions observed, plaque 
psoriasis is the most common.

Table 3. Case Reports of Anti–Tumor Necrosis Factor Agents 
Inducing or Exacerbating Psoriasis

First Author Cases Latency 
(wk) Agent

Iborra et al98 1 2 Infliximab

Verea et al104 1 6 Infliximab

Alabed et al100 1 14 Infliximab

Manni and Barachini102 1 15 Infliximab

Pirard et al105 3 124 Infliximab

Takahashi et al106 4 28 Infliximab

Cohen et al107 5 74.2 Infliximab

1 32 Etanercept

Cuchacovich et al108 4 30 Infliximab

1 32 Adalimumab

Sfkakis et al109 3 29.3 Infliximab

1 28 Etanercept

1 36 Adalimumab

Wollina et al110 3 104 Infliximab

3 12.6 Adalimumab

Carter et al111 1 40 Infliximab

1 12 Etanercept

1 72 Adalimumab

Collamer et al103 1 100 Infliximab

2 208 Etanercept

1 52 Adalimumab

Kary et al112 2 22 Infliximab

3 5.3 Etanercept

4 30.2 Adalimumab

Bovenschen et al113 1 5 Etanercept

Sari et al114 1 8 Etanercept

Borras-Blasco et al115 1 5 Adalimumab
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Latency periods vary but were usually less than 2 
weeks for NSAIDs,3 interferons,85 and terbinafine.117 
Intermediate latency periods were observed for 
synthetic antimalarials3 and ACE inhibitors.6 Longer 
latency periods, up to a year, were observed for 
β-blockers4 and lithium.4

It should be noted that it is often very difficult to 
distinguish clinically between a pustular drug 
eruption and drug-induced pustular psoriasis.122-125 
Although biopsy and histologic examination can 
usually give a conclusive diagnosis, this is not always 
the case. At times, drug eruptions themselves can 
even cause an exacerbation of psoriasis, further 
confounding the clinical picture.2,124 Patch testing 
and lymphocyte stimulation tests may be useful.

It should also be noted that anti-TNF therapies 
have recently become some of the most commonly 
reported drugs to exacerbate or induce psoriasis. 
This is probably related to their recent emergence on 
the market and U.S. Food and Drug Administration 
approval for a number of chronic conditions. 
However, neither patients nor physicians need to 
become overly alarmed because, as of 2009, of 1.6 
million patients who had used an anti-TNF agent,126 
only around 200 cases of psoriasis with anti-TNF 
therapy have been reported.92 Although uncommon, 
these reactions are still important to recognize 
and can help us understand more completely how 
psoriasis works on a molecular level. At the very 
least, more studies need to be done to characterize 
more fully psoriatic eruptions that occur as a result 
of biologic agents.

The most commonly effective therapy has 
been discontinuation of the implicated drug, 
although lesions tend to dissipate gradually over 
weeks to months. Some controversy remains 
over recommendations that certain drugs be 
contraindicated in patients with psoriasis, and 
such recommendations are not always practical. We 
are of the opinion that each clinical scenario must 
be appreciated in its appropriate context before 
therapeutic decisions can be made.
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