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Abstract: Psoriasis affects 1%–3% of the population in the United Kingdom and can convey 

significant detriment to the physical and mental health of sufferers. Plaques of psoriasis typi-

cally affect the extensor skin surfaces and scalp. Less frequently inverse psoriasis can affect 

more sensitive skin such as the face, genitals, and intertriginous areas. Psoriasis is incurable, 

but there are a range of treatment modalities that can be used to manage the condition. Treat-

ment options include topical preparations, phototherapy, systemic therapy, and biological 

agents. Tacrolimus is a macrolide calcineurin inhibitor licensed for immunosuppression in 

transplant patients and topical administration in atopic dermatitis. Tacrolimus administered 

orally and in topical form has been shown to produce successful outcomes in patients with 

psoriasis. Topical tacrolimus is particularly effective for inverse psoriasis, which is likely to 

be due to the reduced level of induration seen in these psoriatic lesions, which allows greater 

skin penetrance, compared with hyperkeratotic plaques of psoriasis on the body. It is also 

notable  that the areas affected by inverse psoriasis are more susceptible to adverse effects of 

topical corticosteroid therapy, and thus a topical preparation without the risk of skin atrophy, 

telangiectasia, and striae could be a valuable addition to current topical treatment options. 

Oral tacrolimus has shown efficacy in the treatment of severe, refractory psoriasis. Compared 

to ciclosporin, systemic tacrolimus may be more suited to a patient population with increased 

cardiovascular risk. This review will draw together the current literature on topical and oral 

tacrolimus for the treatment of psoriasis. Efficacy and safety have been evaluated by case 

reports and randomized controlled trials and comparisons have been made between tacrolimus 

therapy and standard treatment.
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Introduction
Psoriasis is a complex, chronic inflammatory skin condition that is common in indi-

viduals of European descent, affecting 1%–3% of the population.1 The disease has 

a multifactorial etiology; environmental influences, such as infection or trauma, can 

trigger a helper T-cell (Th)1/17 inflammatory process, which encompasses an interac-

tion between endothelial cells, keratinocytes, dendritic cells, monocytes, neutrophils, 

and various cytokines, in a genetically susceptible individual.2 The molecular genetics 

that contribute to development of psoriasis are complex and appear to be polygenic.3 

Key histological findings include hyperproliferation of keratinocytes in the stratum 

corneum, infiltration of the epidermis with numerous types of inflammatory cells and 

cytokines, particularly Th17 cells, and abnormal angiogenesis.4
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The most commonly diagnosed subtype of psoriasis is 

chronic plaque psoriasis. Its cutaneous manifestation is vari-

able, but classically psoriasis is described as thick, raised, 

well-demarcated, erythematous plaques. Extensor surfaces, 

scalp, and nails are most commonly affected in a localized 

or widespread, symmetrical distribution.5 Inverse or flexural 

psoriasis is less common and usually presents in the axillae, 

genitofemoral area, and submammory folds. Psoriasis follows 

a relapsing–remitting course and shows significant variability 

in clinical severity between patients. The impact upon quality 

of life depends upon disease severity and individual factors 

relating to the patient. There are well-established extracutane-

ous comorbidities of psoriasis, including psoriatic arthritis, 

cardiovascular disease, and psychosocial sequelae.

Current treatment for psoriasis is not curative; however, 

there are a range of treatment options for management of the 

disease. The majority of patients with psoriasis have mild 

disease, which can often be effectively managed with topi-

cal preparations.6 However, adequate compliance can be a 

significant burden for many patients due to inconvenience of 

application and lack of cosmetic acceptability.7 For moder-

ate or severe psoriasis, treatments can include phototherapy, 

systemic therapies, small-molecule inhibitors, or biological 

therapies. Topical therapy plays a role throughout the disease 

severity spectrum in psoriasis, and in moderate and severe 

disease, topical treatment may lessen the requirement for 

systemic and phototherapy.

Tacrolimus is a macrolide calcineurin inhibitor that is 

produced by Streptomyces tsukubaensis. Although tacrolimus 

and ciclosporin inhibit calcineurin leading to suppression of 

T-cell activation, tacrolimus has been found to have a more 

potent immunological effect with a diminished vasoconstric-

tive and fibrinogenic effect. Systemic tacrolimus is now 

widely used for rejection prophylaxis post solid organ trans-

plantation, in preference to ciclosporin, which is associated 

with a less favorable side effect profile; serious side effects 

of ciclosporin include hypertension and nephrotoxicity.

There has been a significant amount of research con-

ducted not only with regard to the licensed indications of 

tacrolimus, but also for off-license indications such as pso-

riasis. This review paper will evaluate the current literature 

about use of tacrolimus as management strategy in psoriasis.

Pharmacology
Tacrolimus inhibits dephosphorylation of the transcription 

factor nuclear factor of activated T-cells by calcineurin, and 

therefore there is suppressed activity of the genes that code 

for interleukin 2 (IL-2) in the nucleus. Tacrolimus also causes 

decreased transcription and release of other T-cell-derived 

cytokines including IL-3, IL-4, IL-8, TNF-α, INF-γ, and 

granulocyte macrophage colony-stimulating factor; it has 

also been found that exocytosis of in cytotoxic T-cells is 

inhibited by tacrolimus.8 In vitro research has indicated 

that p53 levels in psoriatic skin are diminished; Lemster 

et  al8 describe augmentation of p53 gene expression by 

tacrolimus treatment, resulting in a reduced rate of epidermal 

hyperproliferation.

Orally administered ciclosporin is an effective treatment 

for psoriasis; however, topical application of the drug is 

ineffective due to inadequate skin penetrance. In light of 

this, topical pimecrolimus and tacrolimus preparations were 

developed. Topical tacrolimus penetrates the skin at 0.03% 

and 0.1% strength; however, topical corticosteroids have a 

superior skin penetrance than topical calcineurin inhibitors. 

Due to a more selective mechanism of action that does not 

alter collagen synthesis, topical calcineurin inhibitors can 

be utilized as corticosteroid-sparing agents as they are not 

associated with agenesis of the skin; this has been found to 

be of particular usefulness in facial, genital, and intertrigi-

nous areas.

Pimecrolimus is a structurally similar molecule to tacro-

limus; however, pimecrolimus has greater lipophilicity. The 

implication of this is that there is a high level of pimecro-

limus retained within the skin following application and 

thus systemic absorption is minimal. Systemic absorption 

of topical tacrolimus is reported to be highest through skin 

that has compromised barrier function and it is not absorbed 

systemically through intact skin. No systemic side effects 

have been reported following topical tacrolimus treatment; 

however, there is a lack of evidence about long-term usage.

Topical treatment with tacrolimus
Evidence of efficacy for psoriasis
Since 1990, 9 double-blind and 13 open studies have dem-

onstrated the efficacy of topical tacrolimus in psoriasis, 

especially for facial, genital, and intertriginous disease. These 

are summarized in Table 1.

The first investigation into the efficacy of topical 

tacrolimus for the treatment of psoriasis was a vehicle-

controlled trial of 70 participants who were randomized 

into three possible treatment arms including twice-daily 

application of calcipotriol 0.005% ointment, once-daily 

application of placebo ointment, or once-daily application of 

0.3% tacrolimus ointment. At the end of the 6-week trial, those 

treated with tacrolimus had improvement in psoriasis, which 

was both significantly inferior to treatment with calcipotriol, 
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Table 1 Summary of clinical studies investigating the efficacy of topical tacrolimus for the management of psoriasis

Author Study type Number of 
participants

Type of 
psoriasis

Intervention Outcome

Zonneveld 
et al9 (1998)

Double-blind RCT 70 Plaque psoriasis Comparison of tacrolimus 0.3% 
ointment to placebo

Tacrolimus not found to be more 
effective than placebo (p=0.77)

Remitz et al15 
(1999)

Double-blind RCT 16 Plaque psoriasis Comparison of tacrolimus 0.3% 
ointment to placebo and other 
topical preparations

Tacrolimus showed a statistically 
significant benefit over placebo 
(p<0.001)

Yamamoto and 
Nishioka16

(2000)

Open study 11 Facial psoriasis Tacrolimus 0.1% ointment 10 of the 11 participants showed 
significant improvement by the end 
of the 4-week study

Yamamoto 
and Nishioka17 
(2003)

Open study 21 Facial psoriasis Tacrolimus 0.1% ointment 47.6% had complete skin clearance 
by the end of the study and 42.9% 
of patient had a good improvement 
in skin lesions

Clayton et al18 
(2003)

Open study 4 Extensive facial 
psoriasis

Tacrolimus 0.1% ointment All patients had considerable 
benefit from the treatment

Freeman et al22 
(2003)

Open study 21 Facial and 
intertriginous 
psoriasis

Tacrolimus 0.1% ointment 81% patients experienced total 
skin clearance after 57 days of 
treatment

Lebwohl et al21 
(2004)

Randomized, 
double‑blind 
placebo control trial

167 Facial and 
intertriginous 
psoriasis

Comparison of tacrolimus 0.1% 
ointment to placebo ointment

Tacrolimus showed greater efficacy 
than placebo (p=0.004)

Kleyn et al51 
(2005)

RCT 28 Facial, flexural, 
and genital 
psoriasis

Comparison of tacrolimus 0.1% 
ointment to clobetasone butyrate 
0.005% ointment

Tacrolimus had comparable 
efficacy to clobetasone butyrate

Rajzer et al52 
(2005)

RCT 36 Facial and flexural 
psoriasis

Comparison of tacrolimus 0.1% 
ointment to mometasone furoate 
0.1% cream

Tacrolimus demonstrated superior 
efficacy to mometasone furoate

Carroll et al10 
(2005)

Open study 30 Plaque psoriasis Left–right comparison of 6% 
salicylic acid gel with placebo 
ointment to 6% salicylic acid with 
tacrolimus 0.1% ointment

Tacrolimus ointment was superior 
to vehicle ointment

Rallis et al20 
(2005)

Open study 10 Genital and facial 
psoriasis

Tacrolimus 0.1% ointment All participants experienced 
significant improvement within 
7 days of treatment

Ortonne et al11 
(2006)

Open study 124 Plaque psoriasis Comparison of tacrolimus 0.3% 
gel, tacrolimus 0.5% cream, and 
calcipotriol 0.005% ointment

There was statistically similar 
efficacy demonstrated between all 
3 formulations

Martin et al24 
(2006)

Open study 15 Facial, 
intertriginous, and 
plaque psoriasis

Tacrolimus 0.1% ointment All participants experienced benefit 
compared to disease severity 
before treatment (p<0.001)

Rivard et al50 
(2006)

Open study 6 Palmoplantar 
psoriasis

Comparison of tacrolimus 0.1% 
ointment with combination 
treatment of tacrolimus 0.1% 
ointment and medium-dose UVA1

No significant change in severity of 
psoriasis in either group

Maloney et al12 
(2007)

Double-blind RCT 128 Plaque psoriasis Comparison of tacrolimus 0.1% 
cream, tacrolimus 0.5% cream, 
and placebo cream

Both strengths of tacrolimus cream 
produced significant improvement 
compared with placebo

Nelson et al53 
(2007)

RCT Plaque psoriasis Investigated the effect of topical 
tacrolimus in conjunction with 
oral acitretin and compared with 
placebo and oral acitretin

Acitretin administered in 
conjunction with topical tacrolimus 
was superior to placebo

Liao et al23 
(2007)

RCT 50 Facial and 
genitofemoral 
psoriasis

Comparison of tacrolimus 0.03% 
ointment and topical calcitriol

Tacrolimus produced a greater 
improvement than calcitriol 
(p<0.05)

Brune et al27 
(2007)

Open study 11 Facial and inverse 
psoriasis

All participants treated with 
topical tacrolimus 0.1%

All participants experienced benefit 
by the end of the trial

(Continued)
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33.3% versus 62.5% (p<0.005) respectively, and comparable 

to treatment with placebo, 42.9% (p=0.77).9 Nevertheless, 

the investigators suggested that topical tacrolimus might 

be ineffective for treatment of thick psoriatic plaques due 

to its molecular weight of 822.05 Da, which is relatively 

large for a topical formulation. The finding of this study 

prompted further work to examine whether the use of a skin 

penetration enhancer in combination with topical tacrolimus 

could improve treatment efficacy.9

The effect of combined administration of 0.1% tacrolimus 

ointment and 6% salicylic acid gel to act as a penetration 

enhancer for treatment of chronic plaque psoriasis was 

investigated during a double-blind randomized vehicle-

controlled trial involving 30 participants. Participants were 

instructed to apply the salicylic acid gel first to all plaques, 

allow it to dry, and then apply the ointment to plaques on one 

side of the body only. Treatment was given for 8 weeks, with 

follow-up at 1, 2, 4, 8, and 12 weeks after commencement 

of the drug. The results demonstrated greater improvement 

in patients treated with tacrolimus ointment compared with 

placebo (p<0.05). There was a statistically significant decline 

in erythema, scaling, and pruritus in the treated group.10

The clinical efficacy and safety of 0.3% tacrolimus gel 

and 0.5% tacrolimus cream was measured against calcipotriol 

0.005% ointment in 124 participants with mild-to-moderate 

chronic plaque psoriasis in a 12-week multicenter randomized 

observer blinded trial. Efficacy was measured by the 

percentage change in local psoriasis severity index between 

baseline and week 12. The results did not show a statistically 

significant difference between the preparations. However, 

clinical improvement was observed after 1 week of treatment 

and an improvement was noted throughout the study 

duration. Patients treated with the tacrolimus preparations 

more frequently reported a mild burning sensation at the 

application site (31% of patients in both tacrolimus groups, 

compared with 7.5% in the calcipotriol group [p=0.011]); 

however, this was mostly self-limiting, fading after the first 

week of treatment.11

With the objective of investigating the efficacy and safety 

profile of topical tacrolimus cream, a randomized, double-

blind placebo-controlled trial was carried out involving 

128 participants. Participants were randomized into three 

equally sized groups: one group to apply vehicle cream, 

one group to apply tacrolimus 0.1% cream, and the other 

group to apply tacrolimus 0.5% cream; all participants were 

instructed to apply the cream twice daily for 8 weeks and 

were followed up at regular intervals during the treatment 

period and for 2 weeks after cessation of treatment.12 About 

33.3% of patients who applied tacrolimus 0.1% cream and 

34.1% patients using tacrolimus 0.5% cream achieved near 

Author Study type Number of 
participants

Type of 
psoriasis

Intervention Outcome

He et al54 
(2008)

RCT 40 Scalp and facial 
psoriasis

Comparison of tacrolimus 0.1% 
ointment to 5% pine tar ointment

Participants treated with 
tacrolimus showed greater 
improvement than those treated 
with pine tar

Vissers et al13 
(2008)

Open study 18 Plaque psoriasis Comparison of tacrolimus 0.3% 
gel, 0.5% cream, and calcipotriol 
0.005% ointment

Tacrolimus gel and calcipotriol 
demonstrated greater efficacy than 
tacrolimus cream

Bissonnette 
et al25 (2008)

Open study 12 Genital psoriasis All participants treated with 
tacrolimus 0.1% ointment

All participants experienced benefit 
by the end of the trial

Buder et al49 
(2010)

Double-blind RCT 14 Plaque psoriasis Comparison of therapy with 
tacrolimus 0.1% ointment, 
methylprednisolone aceponate 
ointment, and their combination 
(methylprednisolone aceponate 
and tacrolimus 0.1%)

Tacrolimus therapy did not 
appear to enhance the effect of 
methylprednisolone, as the results 
obtained were similar between 
both groups

Tirado-Sanchez 
et al48 (2012)

Open study 27 Plaque psoriasis A 3-way comparison of 
calcipotriol 0.005% ointment 
in combination with tacrolimus 
ointment 0.1%, calcipotriol 
0.005% ointment monotherapy, 
and tacrolimus 0.1% ointment 
monotherapy

Combination therapy of 
calcipotriol and tacrolimus was 
the more effective than tacrolimus 
monotherapy (p=0.043), but 
not superior to calcipotriol 
monotherapy (p=0.056)

De Simone 
et al28 (2012)

Open study 21 Nail psoriasis Comparison of tacrolimus 0.1% 
ointment and no treatment

Significant improvement in treated 
nails (p<0.001)

Abbreviations: RCT, randomized control trial; UVA1, ultraviolet A1. 

Table 1 (Continued)
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or complete clearance. This was significantly greater than the 

11.9% patients who achieved skin clearance in the vehicle-

treated group (p<0.05). Blood levels of tacrolimus were 

measured through the study, and all of the participants treated 

with tacrolimus 0.1% cream and 82% of patients treated with 

0.5% cream had plasma levels of <1 μg/mL for the duration 

of the study. This study demonstrated that tacrolimus cream 

is effective in the treatment of chronic plaque psoriasis when 

used as a twice-daily regimen. The lower dose preparation 

may be preferable due to similar efficacy but has reduced 

systemic absorption than the higher 0.5% cream.12

A multicenter open-label study randomized 18 patients 

with mild-to-moderate chronic plaque psoriasis and demon-

strated that tacrolimus 0.3% gel, tacrolimus 0.5% cream, and 

calcipotriol 0.005% ointment improved the clinical features 

of erythema and induration observed with psoriasis. However, 

histological assessment showed that calcipotriol ointment 

had a more potent effect on abnormal keratinization than 

tacrolimus.13

In a Phase II, double-blind trail of 16 patients with chronic 

plaque psoriasis, patients were randomized to one of the 

following six treatment options: 0.3% tacrolimus ointment 

with 1% diisopropyl adipate as a penetration enhancer, 

0.3% tacrolimus ointment without penetration enhancer, 

tacrolimus ointment base, 0.1% betamethasone 17 alpha 

valerate ointment, 0.005% calcipotriol ointment applied under 

occlusion, and betamethasone ointment base. The results 

were assessed by a composite score of erythema, infiltration, 

and superficial blood flow (used as a surrogate marker of 

erythema) within the plaques. Superficial blood flow was 

measured by Doppler ultrasound, and skin biopsies were 

taken from the plaques to determine epidermal thickness. 

Overall, betamethasone demonstrated greater efficacy than 

tacrolimus, which was, in turn, more effective than treatment 

with calcipotriol. Tacrolimus ointment produced significant 

improvement in the plaques, when used in conjunction with 

the penetration enhancer, which increased its efficacy. The 

level of erythema and infiltration was diminished (p<0.001), 

superficial blood flow was decreased (p<0.01), and there was 

a reduction in epidermal thickness (p≤0.001). This study 

suggested that tacrolimus may be useful for psoriasis affecting 

thinner skin and as an alternative to topical corticosteroids and 

calcipotriol, which can cause agenesis of the skin and local 

irritation, respectively. However, the preparation of tacrolimus 

used in this study was stronger than those currently available 

for clinical use. This and other studies highlight the need to 

develop a formulation that allows for sufficient cutaneous 

penetration of the drug and an effective application regimen.14,15

Utility for face and flexural skin
In numerous case studies, topical tacrolimus has shown prom-

ise for the treatment of facial psoriasis.16–19 Subsequently, 

10 long-term psoriasis sufferers were included in a trial to 

examine the efficacy of tacrolimus 0.1% ointment used on 

anogenital and facial lesions. Tacrolimus 0.1% ointment was 

applied twice daily for 10 days, and follow-up continued 

for 12 weeks in total. There was notable improvement in all 

subjects by the end of the first week, and no adverse effects 

were reported.20

Following this, a multicenter randomized double-blind 

placebo-controlled trail investigated the utility of tacrolimus 

0.1% ointment in 167 patients with inverse psoriasis. The 

participants were instructed to apply the ointment twice 

daily to areas of facial or intertriginous psoriasis for 8 weeks. 

Observers noted that from day 8 of the trial, more patients in 

the active treatment arm had completely cleared or achieved 

marked improvement than in the vehicle group. By the 

end of the trail, 65.2% of patients treated with tacrolimus 

0.1% ointment were clear or almost clear of their psoriasis, 

compared to 31.5% treated with placebo (p<0.0001).21

Then an open-label single-arm clinical trial was con-

ducted that included 21 patients who had psoriasis affecting 

the face or intertriginous areas, or both. The participants 

applied tacrolimus 0.1% ointment twice daily for 8 weeks. 

Two participants reported mild pruritus at the application 

site on the first day of treatment, and a transient warm sen-

sation was also reported, lasting for 1 hour after application 

for the initial few days of treatment. Seventeen (out of 21) 

participants achieved complete skin clearance by the end 

of the study – supporting the use of topical tacrolimus in 

inverse psoriasis.22

In 2007, a double-blind randomized controlled trial was 

carried out in 50 individuals to compare the efficacy and 

tolerability of calcitriol 3 μg/g and tacrolimus 0.3 mg/g 

ointment in psoriasis affecting facial and genitofemoral areas. 

Both drugs were well tolerated; however, 55% of patients 

treated with calcitriol suffered from perilesional erythema at 6 

weeks, compared with 16% in the tacrolimus group (p<0.05).23

An open-label clinical trial evaluated the efficacy of 

tacrolimus 0.1% ointment in 15 patients with psoriasis 

affecting the face, genital area, intertriginous areas, and on 

typical psoriasis plaques affecting the body. By the end of the 

trial, there was statistically significant improvement in clinical 

assessment of erythema, desquamation, and infiltration 

compared to baseline. In addition, the mean Psoriasis Area and 

Severity Index (PASI) had decreased from 12 at baseline to 

2.2. The only reported adverse effects were of two participants 
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who experienced a mild warm sensation on facial lesions post 

application, but this did not require discontinuation or dose 

adjustment and resolved without intervention.24

An open-label pilot study investigated the safety and 

efficacy of tacrolimus ointment in the management of male 

genital psoriasis. The study included 12 participants, who 

were administered tacrolimus 0.1% ointment twice daily for 8 

weeks; the participants were followed up for a further 4 weeks 

after the end of the treatment period. The mean male genital 

PASI was significantly reduced from 15.8 at the beginning 

of the trial to 1.2 at week 8 (p<0.001). The formulation was 

well tolerated; a mild and self-limiting pruritic or burning 

sensation was the only adverse effect reported.25

Treatment of pediatric psoriasis
Steele et al26 published a promising retrospective case study 

of 13 pediatric patients, aged from 22 months to 16 years. 

Twelve of the participants achieved complete clearance of 

psoriatic skin lesions affecting the face and intertriginous 

areas within 2 weeks. These participants were treated with 

tacrolimus 0.1% ointment twice daily and were instructed 

to stop application of the ointment once their psoriasis had 

cleared. Patients were followed up for 2 years after the start 

of the study and instructed to apply the ointment if there was 

any recurrence of skin lesions.26 More recently, a pilot study 

of 11 pediatric patients between the age of 6 and 15 years 

demonstrated the efficacy of tacrolimus 0.1% ointment for 

treatment of facial and inverse psoriasis. All patients had either 

complete clearance or had excellent improvement of psoriasis 

after 30 days of treatment, and there was an unacceptable 

degree of pruritus experienced by only one patient when 

using the ointment in the genital region. Several participants 

experienced a relapse of their condition following cessation 

of treatment, but after recommencing treatment adequate 

control was regained within 7 days. When surveyed at the 

end of trial, caregivers rated the treatment regimen as easy 

or very easy for them to use and all but one caregiver stated 

that the treatment provided complete control of the disease.27

These are important findings as one-third of patients with 

psoriasis have childhood onset, and facial and inverse psoriasis is 

more prevalent in this population of patients. The use of topical 

calcineurin inhibitors for facial and intertriginous psoriasis 

could allow patients to have greater psoriasis control and 

overcome the adverse effects of long-term topical corticosteroid 

use. Although oral administration of tacrolimus has lead to 

concerns about the side effect profile, the systemic absorption 

from topical application is highly likely to be negligible. Topical 

tacrolimus is currently licensed for use in pediatric patients 

with atopic dermatitis, and because of the thickness of psoriasis 

lesions, systemic absorption will be probably be less in patients 

with psoriasis than those with atopic dermatitis, although no 

research has been carried out to confirm this.

Treatment of nail and pustular psoriasis
Tacrolimus 0.1% ointment also produced promising treatment 

results when used in a randomized controlled open-label 

study, involving 21 patients with nail psoriasis. Participants 

were randomized to either the treatment or placebo group 

and were instructed to apply the ointment to their nails once 

daily at bedtime and to avoid washing their hands until the 

morning. Severity of nail psoriasis was measured using the 

Nail Psoriasis Severity Index (NAPSI). NAPSI score can 

range from 0 in a nail with normal matrix and bed, to a score 

of 8 when nails signs are present in all four quadrants on the 

nail in both the matrix and the bed. At the end of the 12-week 

trial, the participants who received treatment had a mean 

significant reduction in NAPSI score of 13, compared with a 

mean reduction of 3 points in the placebo group (p<0.001).28

A number of case reports and small case series have 

suggested that topical tacrolimus treatment is effective for 

generalized pustular psoriasis,29,30 palmoplantar pustular 

psoriasis,31 and oral psoriasis.32,33 Topical tacrolimus and 

excimer laser treatment was effective for a patient with inverse 

psoriasis; it was postulated that the laser therapy decreased 

the thickness of the epidermis and thus facilitated penetration 

of the topical preparation, which lead to a reduction in the 

number of cutaneous nerve fibers and diminished pruritus.34 

Tacrolimus ointment 0.1% has also been reported as effective 

when used as part of a combined topical treatment regimen in 

a patient with psoriasis lesions affecting the lips.33

Side effects of topical treatment
Overall, topical tacrolimus preparations have been well toler-

ated by patients with psoriasis. The most common adverse 

effects reported in clinical trials/studies include mild, self-

limiting pruritus and a sensation of warmth at the applica-

tion site at the onset of treatment, which subsides relatively 

quickly with continuation of treatment. Unlike corticoste-

roids, topical calcineurin inhibitors are not associated with 

skin atrophy, striae, or telangectasia and may therefore be 

more appropriate for use on skin areas that are more suscep-

tible to these effects. In addition, use of topical tacrolimus is 

less likely to be associated with perilesional erythema and 

local irritation than use of topical vitamin D analogs.

Oral treatment with tacrolimus
Studies have also demonstrated the efficacy of oral tacrolimus 

in treating psoriasis, and these are summarized in Table 2.
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In 1991, Nikolaidis et al35 published a report of seven 

patients with severe chronic plaque psoriasis who had been 

refractory to treatment with conventional therapies and who 

had been treated with oral tacrolimus for a trial period. The 

paper demonstrated promising results as all patients had 

complete remission following treatment. Participants were 

started on a dose of 0.3 mg/kg/d given as an oral capsule. 

There were some metabolic changes noted in the patients 

during the treatment period; all seven patients had increased 

serum creatinine compared with pretreatment levels; how-

ever, the levels decreased following a dose reduction. Uric 

acid levels also increased in the early part of the trial, but 

this effect was transient and only slightly above normal 

parameters. After 4 weeks of treatment, raised plasma 

glucose levels were observed. These effects were consid-

ered potentially significant drawbacks in clinical practice, 

especially in the psoriasis population where patients may 

have preexisting altered metabolic function and increased 

cardiovascular risk.35

In 1992, a case series of seven patients was published that 

documented complete remission of psoriasis after 3 weeks 

of oral tacrolimus therapy. The side effects noted during the 

study were insomnia, tremor, and paraesthesia; however, 

these were mild and no dose adjustment was required. This 

Table 2 Summary of clinical studies investigating the efficacy of oral tacrolimus for the management of psoriasis

Author Study type Number of 
participants

Type of 
psoriasis

Intervention Outcome Adverse effects

Nikolaidis et al35 
(1991)

Case report 7 Severe plaque 
psoriasis

Oral tacrolimus 
0.3 mg/kg/d for 
4 weeks

All participants had 
complete remission 
of psoriasis 

All participants had raised 
creatinine levels compared to 
baseline, and there was also an 
elevation in plasma glucose

Jegasothy et al36 
(1992)

Case report 7; 4 post solid 
organ transplant

Severe plaque 
psoriasis

Oral tacrolimus 
0.16 mg/kg/d for 
3 weeks

All patients 
experienced 
complete remission 

Mild side effects were 
experienced by some subjects, 
including insomnia, tremor, and 
paraesthesia

The European 
FK 506 
Multicenter 
Psoriasis Study 
Group37

Double-blind, 
placebo 
control study

50 Severe 
chronic 
plaque 
psoriasis

Oral tacrolimus 
at a minimum 
dose of 0.1 mg/
kg/d, titrated to 
response and side 
effects or placebo 
for a 9-week 
treatment period

PASI reduced 
significantly in the 
treatment group 
compared with the 
placebo group

Most commonly experienced 
side effects were diarrhea and 
paraesthesia. Two participants 
had moderately raised serum 
creatinine

Wei et al38 
(2015)

Case report 1 post 
transplant 
patient

Refractory 
chronic 
plaque 
psoriasis

Oral everolimus 
1.5 mg/d and 
tacrolimus 
0.5 mg/d

Complete remission 
of psoriasis and 
maintained adequate 
transplant function

No adverse effects reported

Mittal et al39 
(2015)

Open-label 
pilot study

30 Severe 
refractory 
plaque 
psoriasis

Oral tacrolimus 
0.1 mg/kg divided 
equally into two 
doses daily, taken 
at a 12-hour 
interval

80.37% 
improvement in 
mean PASI at the 
end of the trial. Of 
the 26 participants 
who completed the 
trial, 19 achieved at 
least PASI 75 and 
11 were scored as 
PASI 90

60% reported 1 or more 
adverse effect; however, none 
were life-threatening. Two 
patients were withdrawn from 
the trial due to unacceptable 
side effects. The most commonly 
experienced adverse effect was 
diarrhea and abdominal pain, 
followed by acral paraesthesia 
and myalgia. Other documented 
adverse effects included 
tremor, altered fasting blood 
sugar levels, infections (sore 
throat), hypomagnesiumeamia, 
hyperuricaemia, altered lipid 
profile, and hypertension. There 
was an increased mean serum 
creatinine level; however, this 
was not clinically significant

Abbreviation: PASI, Psoriasis Area and Severity Index.
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case series provided the foundation for further research into 

the usefulness of tacrolimus in psoriasis.36

The first report of a placebo-controlled trial that evaluated 

the efficacy of systemic tacrolimus in patients with moderate-

to-severe psoriasis was published in 1996. Fifty participants 

received either oral tacrolimus treatment or placebo for 

9 weeks and were then followed up for a further 3 weeks. At 

the end of the 9-week treatment period, the average PASI of 

participants in the treatment arm of the trial was reduced by 

70%, compared to a 50% reduction in the placebo group. The 

main side effects reported were diarrhea and paraesthesia; 

significant change in blood pressure was not recorded during 

the study. However, 2 participants had moderately elevated 

serum creatinine. The authors concluded that tacrolimus 

was effective in patients with psoriasis at a dose of at least 

0.1 mg/kg/d.37

Recently, a case report documented the experience of a 

55-year-old male patient with long-standing psoriasis who 

received antirejection therapy subsequent to a cadaveric 

renal transplant. The patient experienced an acute exacerba-

tion of psoriasis 2 months post transplant for which topical 

treatment was ineffective. The antirejection regimen was 

adjusted from tacrolimus 0.08 mg/kg/d and prednisolone 

5 mg/d to everolimus 1.5 mg/d and tacrolimus 0.5 mg/d. This 

combination successfully prevented transplant rejection and 

induced complete remission of the psoriasis. The patient was 

maintained on this therapy and had no subsequent recurrences 

of psoriasis over 18 months. This study represents the first 

report of everolimus and tacrolimus being used concurrently 

to treat refractory psoriasis. The authors proposed that there 

may be a synergistic effect between the two structurally simi-

lar molecules, as tacrolimus exerts its effect upstream in the 

target immunological cascade, to everolimus, which inhibits 

the IL-2 receptor-mediated signal transduction pathway.38

In 2015, research was carried out to investigate the 

efficacy and safety of oral tacrolimus treatment in adults with 

severe recalcitrant psoriasis. The open-label prospective study 

included 30 patients who had previously tried at least one 

standard systemic agent for a minimum of 3 months without 

a 50% or more improvement in PASI. Subjects were given 

oral tacrolimus at a dose of 0.1 mg/kg for 12 weeks, titrated 

throughout the trial based upon response and side effects, 

to be taken twice daily at a 12-hour interval. Three patients 

were withdrawn from the study in total and 18 participants 

(60%) experienced at least one adverse effect, which was 

mainly dose dependent and self-limiting. At the end of the 

trial, the average PASI had improved by 80.37% (p<0.001). 

Nineteen (out of 26) patients achieved PASI 75, and 11 

patients were scored as PASI 90. This study supported the 

findings from previously conducted research, suggesting 

that oral tacrolimus is efficacious for short-term treatment 

of severe chronic plaque psoriasis.39

One of the principal extracutaneous manifestations of 

psoriasis is psoriatic arthritis, which is evident in up to 30% 

of suffers.40 Tacrolimus has significant utility in a number of 

rheumatological conditions including rheumatoid arthritis41 

and systemic sclerosis.42 Two case reports have described 

the efficacy of tacrolimus in the treatment of psoriatic 

arthritis.43,44 The most recently published case specifically 

illustrated the successful use of tacrolimus in a patient 

refractory to treatment with traditional disease-modifying 

antirheumatic drugs and anti-TNF-α biological therapy.44 

Further studies to establish the positioning of tacrolimus in 

PsA management are required.

Side effects of oral tacrolimus
When administered to organ transplant recipients, the most 

frequently reported side effects of oral or intravenous tacro-

limus have been insomnia, tremors, headache, paraesthesia, 

myalgia, pruritus, fatigue, photophobia, and gastrointestinal 

effects. Significant adverse effects can include infection, 

hypertension, hyperglycemia, hyperkalaemia, nephrotoxic-

ity, neurotoxicity, and increased risk of neoplasia. Transplant 

patients may experience different toxic effects of tacrolimus 

compared to patients with an autoimmune disease, and dos-

age and duration of treatment may also be different in a post 

transplant tacrolimus treatment regimen. However, there 

appear to be safety advantages to treatment with tacrolimus in 

comparison to ciclosporin, based on both the clinical results 

in psoriasis and the experience in transplantation medicine.45 

A recently published study in children with glomerulonephri-

tis demonstrated a similar side effect profile for both drugs. 

However, reports of hypertrichosis, hypertension, and gum 

hypertrophy were significantly less frequently reported in the 

tacrolimus-treated group.46

Approved use of tacrolimus
Topical calcineurin inhibitors have demonstrated efficacy 

in atopic dermatitis, and as a result topical tacrolimus and 

pimecrolimus are licensed for use in this inflammatory skin 

disease. Topical tacrolimus is available in 0.1% and 0.03% 

potency – the weaker preparation most commonly prescribed 

to children aged 2–16 years. Topical tacrolimus is prescribed 

off-license for the treatment of psoriasis, lichen planus, lichen 

sclerosis, cutaneous lupus, seborrhoeic dermatitis, vitiligo, 

and pityriasis alba.
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Oral tacrolimus is licensed for prophylaxis of transplant 

rejection in recipients of liver, kidney, or heart allografts and 

in cases of transplant rejection that are inadequately managed 

by standard immunosuppressive therapy.

Discussion
Both topically and orally administered tacrolimus have dem-

onstrated promising efficacy for the treatment of psoriasis; 

however, neither has been approved for use in psoriasis 

management. With regard to topical tacrolimus, two double-

blind trials concluded that the effect of topical tacrolimus 

was significantly more potent than placebo and another trial 

showed that tacrolimus had statistically significant benefit 

over calcipotriol. Open trials have suggested specific sub-

types of psoriasis for which topical tacrolimus could provide 

adequate disease control without the risk of developing skin 

agenesis, telangiectasia, and striae, which can be associated 

with long-term use of topical steroids. The key areas of inter-

est were facial, genital, and intertriginous psoriasis; these are 

body sites that are particularly susceptible to the deleterious 

effects of corticosteroids. There have been mixed reports of 

the efficacy of topical tacrolimus for treatment of classically 

distributed chronic plaque psoriasis due to inadequate skin 

penetrance through the plaques. There may be a role for topi-

cal tacrolimus for these patients when used in conjunction 

with a skin penetration enhancer or with application under 

occlusion. Furthermore, studies of topical tacrolimus used in 

combination with other therapeutics for the management of 

psoriasis have demonstrated enhanced efficacy.33,47–50

Oral tacrolimus has demonstrated efficacy as a short-

term treatment for recalcitrant psoriasis. There have been 

two trials and two case reports documenting the effect and 

safety profile of oral tacrolimus in psoriasis management. 

Treatment of psoriasis with oral ciclosporin is associated 

with a less favorable side effect profile than treatment with 

oral tacrolimus. However, ciclosporin is frequently used in 

the management of psoriasis. Further investigation is required 

to identify a suitable dose regimen for oral tacrolimus for 

effective treatment of psoriasis while mitigating the potential 

for adverse treatment effects.

Conclusion
Topical and oral administration of tacrolimus has demon-

strated considerable efficacy in the treatment of psoriasis. 

With regard to topical tacrolimus therapy, particular utility 

has been observed in cases of inverse psoriasis and psoriasis 

affecting the face, genitalia, and nails. Topical tacrolimus 

appears to have a role as a corticosteroid-sparing agent and 

may be associated with fewer side effects than other topical 

preparations. Efficacy and safety have been evaluated in a 

number of promising case reports and studies. However, fur-

ther investigation to compare the efficacy with placebo and 

with standard therapy would be useful to identify the most 

appropriate role of tacrolimus in patient care.

Oral tacrolimus therapy has also produced successful 

outcomes in patients with severe recalcitrant plaque psoriasis. 

The side effect profile of systemic tacrolimus is more favor-

able than ciclosporin, and it may be more suitable for patients 

with increased cardiovascular and metabolic comorbidities; 

however, larger-scale randomized control trials must be con-

ducted before oral administration of tacrolimus can become 

a standard component of the treatment armamentarium for 

psoriasis.
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