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Background: Tacrolimus ointment is increasingly
used for anti-inflammatory treatment of sensitive areas
such as the face, and recent observations indicate that
the treatment is effective in steroid-aggravated rosacea
and perioral dermatitis. We report on rosaceiform der-
matitis as a complication of treatment with tacrolimus
ointment.

Observations: Six adult patients with inflammatory fa-
cial dermatoses were treated with tacrolimus ointment
because of the ineffectiveness of standard treatments.
Within 2 to 3 weeks of initially effective and well-
tolerated treatment, 3 patients with a history of rosacea
and 1 with a history of acne experienced sudden wors-
ening with pustular rosaceiform lesions. Biopsy re-
vealed an abundance of Demodex mites in 2 of these pa-

tients. In 1 patient with eyelid eczema, rosaceiform
periocular dermatitis gradually appeared after 3 weeks
of treatment. In 1 patient with atopic dermatitis, telan-
giectatic and papular rosacea insidiously appeared after
5 months of treatment.

Conclusions: Our observations suggest that the spec-
trum of rosaceiform dermatitis as a complication of treat-
ment with tacrolimus ointment is heterogeneous. A va-
riety of factors, such as vasoactive properties of tacrolimus,
proliferation of Demodex due to local immunosuppres-
sion, and the occlusive properties of the ointment, may
be involved in the observed phenomena. Future studies
are needed to identify individual risk factors.
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T ACROLIMUS IS AN IMMUNO-
suppressive macrolide that
acts by blocking the calci-
neurin-dependent signal
transduction pathway in-

side T cells, which results in the inhibition
of cytokine gene transcription and thereby
of T-cell activation.1 Numerous clinical trials
have demonstrated the effectiveness and
safety of topical tacrolimus in the treat-
ment of moderate to severe atopic derma-
titis.2 Tacrolimus ointment does not in-
duce skin atrophy even after long-term
treatment.3 Therefore, it is increasingly used
for the treatment of inflammatory derma-
toses in sensitive areas such as the face and
mucosal areas.4,5 Recent reports suggest that
the treatment is also effective in inflamma-
tory pustular dermatoses such as erosive
pustular dermatosis,6 eosinophilic follicu-
litis,4 pyoderma gangrenosum.7 A recent ar-
ticle documents successful management of
steroid-induced rosacea and perioral der-
matitis with tacrolimus ointment.8 Taken to-
gether, these observations indicate that ta-
crolimusointmentmaybeauseful treatment
alternative in inflammatory dermatoses with
a component of amicrobial folliculitis or

pustulosis, such as rosacea and steroid-
aggravated facial dermatoses. We describe
6 patients with chronic facial inflamma-
tory dermatoses in whom treatment with the
commercial form of 0.1% or 0.03% tacro-
limus ointment (Protopic; Fujisawa Health-
care Inc, Grand Island, NY) resulted in ag-
gravation or exacerbation of rosaceiform
dermatitis.

REPORT OF CASES

CASE 1

A 56-year-old woman with a 20-year his-
tory of rosacea and atopic rhinoconjuncti-
vitis presented with inflammatory papular
lesions on the nose, cheeks, and perior-
bital area. She had been using topical 0.05%
retinaldehyde for the last 14 weeks, and sys-
temic therapy with metronidazole had been
stopped 10 weeks earlier. Given the strong
inflammatory component of the lesions, a
treatment with 0.1% tacrolimus ointment
once daily was prescribed. After 14 days of
efficient and well-tolerated therapy, the pa-
tient experienced a sudden aggravation with
erythema, papules, and pustules on the
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treated areas. Treatment with topical tacrolimus was re-
placed with systemic doxycycline therapy, upon which the
symptoms rapidly resolved.

CASE 2

A 49-year-old man who had had rosacea for 12 years pre-
sentedwithtelangiectaticandpapularrosaceaonthecheeks
andforehead(Figure1A).Hisconditionhadprogressively
deterioratedinspiteof intermittentsystemictreatmentswith
ciprofloxacin.Sixmonthspreviously,thepatienthadstopped
alltreatmentexceptantihypertensiveandantiuricemicthera-
pies. An alternating treatment with clindamycin solution
and 0.03% tacrolimus ointment once daily was initially ef-
fective and well tolerated. Three weeks later, however, he
experienced an acute flare with intense erythema and ex-
tensive pustulation (Figure 1B). A pustular smear revealed
an abundance of Demodex mites, which were also seen in
a biopsy specimen that confirmed the diagnosis of rosacea.
Tacrolimus treatment was discontinued, and the flare re-
solved rapidly with systemic ciprofloxacin therapy. Cipro-
floxacin therapy was stopped 1 month later, and there was
no relapse during a 11-month follow-up.

CASE 3

A 27-year-old man presented with a mixed facial derma-
titis, with features of seborrheic dermatitis as well as tel-
angiectatic and papular rosacea. The first symptoms had
appeared 5 years previously, and for the last 2 years the
condition had been treated intermittently with clindamy-
cin solution and 0.05% retinaldehyde emulsion; no sys-
temic treatments were prescribed. Treatment with 0.1%
tacrolimus ointment once daily resulted in rapid improve-
ment, but after 10 days of well-tolerated treatment there
was a sudden flare with intense erythema and numerous
pustular lesions. Tacrolimus ointment was stopped and
thepatient receivedadjuvant treatmentwithemollientwet
wraps. A biopsy showed spongiosis, intraepidermal pus-
tules, a perifollicular lymphohistiocytic infiltrate, and fol-
licular Demodex, all suggestive of rosacea. Subsequent re-
introduction of 0.1% tacrolimus ointment, together with
topical metronidazole and 10 mg/d of systemic isotreti-

noin, was well tolerated. The patient did not experience
any new flare during 4 months of follow-up.

CASE 4

A 36-year-old woman with a history of acne during ado-
lescence presented with a mixed facial dermatitis consist-
ing of seborrheic dermatitis in the nasolabial folds and ro-
saceiform lesions with small papules, pustules, and tel-
angiectasiasonhercheeks.Shehadbeensuccessfullytreated
with systemic doxycycline, but experienced a relapse af-
ter cessation of treatment. A topical, once-daily regimen
of0.05%retinaldehydeand0.1%tacrolimusointmentwas
introduced, as well as intermittent use of ketoconazole
shampoo.After2weeksofeffectiveandwell-toleratedtreat-
ment, she experienced a flare on her cheeks with papu-
lopustular lesions.Surfacebiopsywithacyanoacrylatestrip
revealed the presence of Demodex. Tacrolimus ointment
was discontinued, and the lesions slowly resolved.

CASE 5

A 35-year-old woman presented with a bilateral pruritic
erythematosquamous dermatitis of the eyelids. She had
a history of childhood atopic dermatitis. There was no his-
tory of rosacea, but 6 months before she had been diag-
nosed with mild acné excoriée located on the chin. Epi-
cutaneous patch testing revealed sensitization to colopho-
nium. A diagnosis of allergic contact dermatitis was made,
and cosmetics were discontinued. Because treatment with
2% hydrocortisone cream was ineffective, she was treated
with 0.1% tacrolimus ointment once daily. After 3 weeks
of treatment, shenotedagradual aggravationof the treated
area that was now characterized by small papules and mi-
cropustules resembling periocular dermatitis. Follicular
smears did not reveal the presence of Demodex. Tacroli-
musointmentwasdiscontinued,andthepatientresponded
well to treatment with 50 mg of doxycycline once daily.

CASE 6

A 49-year-old woman with childhood-onset atopic derma-
titis of the head and neck, but no history of acne or rosa-

BA

Figure 1. A, A 49-year-old man with rosacea before onset of treatment with 0.1% tacrolimus ointment. B, After efficient initial treatment, a sudden aggravation
with marked pustulation developed at the end of the third week of treatment. Biopsy specimen and pustular smears revealed pustular rosacea with an abundance
of Demodex mites.
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cea, presented with telangiectasias and erythematous pap-
ulesonhercheeksthathaddevelopedafter5monthsoftreat-
ment with 0.03% tacrolimus ointment. The treatment had
beeneffective,but thepatient reportedhavingexperienced
amildburningsensationaftereachapplicationthatpersisted
even after several weeks of treatment. Tacrolimus therapy
was discontinued, but resumed 5 months later because a
relapse of her atopic dermatitis. After 5 weeks of treatment
with 0.1% tacrolimus ointment once daily, rosaceiform le-
sions reappeared on the face (Figure 2) but not on other
treated areas such as the neck and shoulders. Tacrolimus
treatment was discontinued and the lesions resolved with
systemic doxycycline therapy. Two subsequent attempts
to reintroduce tacrolimus ointment had to be abandoned
because of the reappearance of rosaceiform dermatitis af-
ter2to3weeksof treatment.Tacrolimustreatmentwasthen
definitively discontinued. The patient is now treated with
topical tar derivatives and mild corticosteroid emulsions,
and there have been no more relapses of rosaceiform der-
matitis during 12 months of follow-up.

COMMENT

In all patients, the rationale for treatment with topical
tacrolimus originated in the predominantly inflamma-
tory nature of the lesions, combined with the ineffec-
tiveness of, or patient intolerance to, the topical stan-
dard therapies. While the 6 patients share a common
phenomenon, ie, the appearance of rosaceiform lesions
during treatment with tacrolimus ointment, there are im-
portant differences in their histories—for example, with
respect to their history or lack of history of rosacea, or
the interval between the onset of their exposure to tac-
rolimus and the appearance of the complication (Table).

Four patients (cases 1-4) share a similar reaction pat-
tern, with rapid initial improvement followed by a sud-
den flare within 2 to 3 weeks of exposure to tacrolimus
ointment. However, 3 of them (cases 1-3) had a history
of rosacea of at least 5 years whereas patient 4 had a his-
tory of acne. While it cannot be formally excluded that
the observed flares simply reflected a relapse in patients
with a history of rosaceiform dermatitis, the homoge-

neous reaction pattern in all 4 patients strongly sug-
gests a shared external factor, ie, tacrolimus ointment.
As there was an interval of at least 10 weeks between dis-
continuation of systemic therapy and introduction of tac-
rolimus ointment, withdrawal rebound is equally un-
likely to have contributed to the flares.

In contrast, 2 patients (cases 5 and 6) developed de
novo rosaceiform lesions during therapy with topical tac-
rolimus. Both were treated for facial eczema and had no
history of rosacea. The onset of rosaceiform complica-
tion was insidious and less dramatic in these patients, es-
pecially in patient 6 who developed telangiectatic and papu-
lar rosacea after 5 months of treatment of her facial atopic
dermatitis (Figure 2). In this patient, a causal relation-
ship is likely as repeated relapses of rosacea occurred when-
ever tacrolimus treatment was reintroduced.

This pattern of insidious reactions brings to mind a
recent report by Bernard et al,9 where the authors de-
scribe a rosacealike granulomatous dermatitis that de-
veloped after 9 months of treatment of atopic dermatitis
with topical tacrolimus. However, their case bears sev-
eral unique features. For example, the rosaceiform com-
plication in their patient, who had a history of mild ro-
sacea, occurred as a pruritic rash that extended to other
treated areas beyond the facial region, while in our pa-
tient 6, the reaction was confined to the cheeks and chin
in spite of extensive treatment of the head, neck, and
shoulders. The granulomatous character of the lesions
in the case reported by Bernard and colleagues was con-
firmed by biopsy, but they do not describe a telangiec-
tatic component, which was so prominent in our pa-
tient (Figure 2). Both our patient 6 and their patient
responded well to systemic therapy with doxycycline, but
while their patient tolerated subsequent therapy with ta-
crolimus ointment, our patient experienced a relapse at
each attempt to reintroduce the treatment, which fi-
nally had to be abandoned.

Taken together, the available information suggests
that the clinical spectrum of rosaceiform dermatitis as a
complicationof treatmentwith tacrolimusointment ishet-
erogeneous. This may reflect the variety of the factors in-
volved and point to the importance of the underlying skin
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Figure 2. A 49-year-old woman with atopic dermatitis was treated with 0.03% tacrolimus ointment. Telangiectatic and papular lesions on the chin (A) and cheeks
(B) insidiously developed after 5 months of treatment.
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condition of the patients. On the one hand, the immuno-
suppressive properties of tacrolimus might facilitate over-
growthof follicularDemodex insusceptiblepatients, as sug-
gested by the predominance of the pustular component
in the flares (Figure 1B) and the abundance of Demodex
in 2 patients who underwent biopsy. Rosacealike demodi-
cosis has been reported in local10 and systemic immuno-
suppression,11 which suggests that Demodex proliferation
is facilitated by local or systemic immunosuppressive fac-
tors. We recently observed a case where a flare of rosacei-
form dermatitis during treatment of facial atopic derma-
titis with 1% pimecrolimus cream was associated with the
appearanceofDemodex,12 andthegoodresponseofpatients
to oral doxycycline is another indication of the pathogenic
role of Demodex. On the other hand, tacrolimus ointment
has vasoactive properties, and facial flushing is a signifi-
cant adverse reaction to the treatment.13 As local vasomo-
tor instability is a feature of rosacea, tacrolimus ointment
may in the long term constitute an additional risk factor
in sensitive patients. This may explain the insidious de-
velopment of rosacea during long-term treatment, as was
seen in our patient 6 and in the report of Bernard et al.9

Moreover, the occlusive properties of the tacrolimus oint-
ment base may play an aggravating role, especially in pa-
tients with seborrhea.

In conclusion, the present observations suggest that
the indication of tacrolimus ointment as a treatment al-
ternative for inflammatory facial dermatoses is not clear-
cut. While an increased alertness for subtle signs of in-
creased vascular reactivity and alcohol intolerance, and
a specific search for Demodex mites in patients with a fol-
licular or papulopustular lesional component, is a rec-
ommended approach, future studies are needed to in-
crease our understanding of the risk factors for the
development of rosaceiform dermatitis during treat-
ment with topical calcineurin inhibitors.
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Clinical Features of 6 Patients Who Developed Rosaceiform Dermatitis During Therapy With Tacrolimus Ointment

Case
No. Diagnosis History

Modes of Testing
and Findings*

Once-Daily
Treatment With

Tacrolimus Ointment,
Concentration

Treatment
Interval Before
Complication Aspect

1 Papular rosacea Rosacea, atopic
rhinoconjunctivitis

. . . 0.1% 2 wk Flare, pustular
rosaceiform
dermatitis

2 Papular rosacea
(Figure 1A)

Rosacea Histologic evaluation:
rosacea with
Demodex;

pustular smear:
Demodex

0.03% 3 wk Flare, pustular
rosaceiform
dermatitis
(Figure 1B)

3 Mixed facial dermatitis:
seborreic dermatitis,
rosacea

Rosacea, seborrheic
dermatitis

Histologic evaluation:
rosacea with
Demodex

0.1% 10 d Flare, pustular
rosaceiform
dermatitis

4 Mixed facial dermatitis:
seborrheic
dermatitis, rosacea

Acne Cynoacrylate strip:
Demodex

0.1% 2 wk Flare, pustular
rosaceiform
dermatitis

5 Allergic contact
dermatitis of the
eyelids

Acné excoriée Epicutaneous patch
test: colophonium
sensitization

0.1% 3 wk Insidious periocular
rosaceiform
dermatitis

6 Atopic dermatitis of the
head and neck

Atopic dermatitis . . . 0.03% 5 mo Insidious telangiectatic
and papular rosacea
(Figure 2)

*Ellipses indicate that no test was performed.
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