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Frontal fibrosing alopecia (FFA) was first described by Kossard
in 1994 as a progressive, frontal, scarring recession of the hair
line.1 As this condition was initially observed in postmeno-
pausal women, it was formerly referred to as postmenopausal
FFA.1–3However, several reports demonstrated its occurrence
in young men and premenopausal women, although the
precise incidence and prevalence remains unclear.4–6 Typical
clinical features are cicatricial alopecia with an irreversible
recession of the frontotemporal hairline.7–9 FFA may involve
eyebrows, eyelashes, body hair, or beard.4 Furthermore, facial
papules have been described as part of the disease in some
patients.4

The etiology and pathogenesis of FFA are increasingly being
understood.10 It is considered a variant of lichen planopilaris
(LPP) because both conditions share clinical and pathologic
features.11,12 The histological image is characterized by a
marked reduction of hair follicles with a dense lichenoid
perifollicular infiltrate and follicular fibrosis.13,14 Thus, man-
agement strategies for FFA have been adopted from LPP with
topical corticosteroids being a mainstay of treatment.15 Also,
systemic corticosteroids, antimalarial agents, or oral finaster-
ide have been reported previously with varying rates of
success.4,15,16 Since FFA is a chronic andprogressive condition,
most patients require long-term treatment. Although topical
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Abstract Frontal fibrosing alopecia (FFA) describes the scarring, band-like recession of the
frontotemporal hairline. Treatment is difficult, and currently, no evidence-based
therapy exists. The purpose of this study is to report clinical features and treatment
responses in a large cohort of patients with FFA. The authors analyzed a series of
72 patients with a clinical or histologic diagnosis of FFA. A total of 70 patients were
female (97.2%), and 2 were male (2.8%). In females, the first onset of FFA was
postmenopausal in 81.4% (n ¼ 57). Documented eyebrow loss was present in 61.1%
(n ¼ 44), whereas involvement of eyelashes and body hair was reported in only 4.2%
(n ¼ 3) and 5.6% (n ¼ 4), respectively. Clinical symptoms were itching (40.3%, n ¼ 29)
and trichodynia (4.2%, n ¼ 3) in the alopecic area. Virtually all patients were treated
with topical high-potency steroids. Additional treatments were topical tacrolimus,
systemic retinoids, and hydroxychloroquine. A total of 48 patients (66.7%) received a
combination of high-potency steroids with topical pimecrolimus. In this subgroup,
subjective improvement or disease stabilization was reported by 64.6% (n ¼ 31), and
the hairline was stabilized on average after 9 to 12 months of therapy. The combination
therapy of topical high-potency steroids with pimecrolimus may be an effective and
steroid-saving treatment for FFA.
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corticosteroids have minimal side effects, risks can include
skin atrophy and telangiectasia formation. Therefore, steroid-
saving regimens are required. Substituting or alternating
steroids with topical calcineurin inhibitors is well established
in other inflammatory skin diseases, such as atopic eczema.17

However, such therapy has not been evaluated in a larger
cohort of FFA long-term.

This retrospective analysis summarizes the clinical man-
ifestations, relevant comorbidities, and treatment outcomes
in 72 patients with FFA, who were treated at a large German
academic trichology unit. Furthermore, it investigates a
subgroup of 48 patients who received a combination therapy
of topical high-potency steroids and pimecrolimus cream.

Patients and Methods

This is a retrospective monocentric analysis of patients with a
diagnosis of FFA treated at the trichology unit of the Depart-
ment of Dermatology of the Ludwig-Maximilian-University
Munich between 2010 and 2015. The study was approved by
the Institutional Review Board of the Ludwig-Maximilian-
University (approval number: 157–16) and followed the prin-
ciples of the Declaration of Helsinki.

The diagnosis was based on the typical clinical and
dermoscopic features of FFA such as irregular recession of
the frontotemporal hairline with eyebrow loss or perifolli-
cular erythema, follicular hyperkeratosis, and loss of folli-
cular orifices. The disease activity was assessed based on
perifollicular erythema and perifollicular scaling. A skin
biopsy was performed to confirm the diagnosis of FFA in
19 cases (26.4%). However, histological examination was not
required for inclusion in the study.

Data were collected and extracted from standardized
patient records. Patient demographics included: age at first
presentation and onset of FFA, gender, race, menopausal
status in females, and relevant medical comorbidities. Other
skin disorders possibly related to FFA, such as lichen planus,
vitiligo, androgenetic alopecia (AGA), and lichen sclerosus et
atrophicus (LSA) were reported.

The success of the respective treatments was assessed by
the recession of the hairline in the patients. It was measured
from mid-eyebrow, upper rim level of both sides (right and
left) as well as from the center point between both eyebrows
(middle) to the macroscopically visible recessed hairline and
indicated in centimeters. To obtain a single representative
value, themean of these threemeasurements (right, left, and
middle) was calculated. If the hairline was not consistently
documented in the records, digital macroscopic and dermo-
scopic photographs served as additional evaluation of treat-
ment success. The subjective treatment success and patient
satisfaction were assessed on a three-tier scale (worsening,
stable disease, improvement) alongwith the improvement of
symptoms such as trichodynia and itching. Also, the use of a
wig was reported.

Descriptive statistics were applied for patient demo-
graphics and comorbidities. Frequencies were calculated
for categorical variables. All analyses were performed with
the GraphPad Prism software (version 5.01).

Results

Patient Characteristics and Comorbidities
A total of 72 patients with a clinical or histological diagnosis
of FFA were included. Most patients were Caucasian (94.4%,
n ¼ 68), one was Latin American (1.4%). The majority of
patientswere female (97.2%, n ¼ 70) and only twoweremale
(2.8%). Most women were postmenopausal at the onset of
FFA (81.4%, n ¼ 57). Of the remaining 18 females, 6 were
premenopausal (8.6%) and 7 could not recollect time of hair
loss onset (10.0%). The median age of symptom onset was
62 years (range: 31–85). The median age of the first pre-
sentation to the clinic, however, was 64 years (range: 34–86).

Hypothyroidism and arterial hypertension were each ob-
served in 21 cases (29.2%) as coexistent diseases. Seven
individuals (9.7%) suffered from concurrent rheumatic dis-
eases, such as rheumatoid arthritis (8.3%, n ¼ 6) and giant cell
temporal arteritis (1.4%, n ¼ 1). Coexistent skin diseases were
psoriasis (2.8%, n ¼ 2), mucosal lichen planus (4.2%, n ¼ 3),
and alopecia areata (1.4%, n ¼ 1). In the three patients with
mucosal lichenplanus, themucosal lesionspreceded the onset
of FFA symptoms. A total of 25 (34.7%) cases presented with
either concurrent or a reported history of AGA. Neither vitiligo
nor LSAwhich were both associated with FFA in other studies
were observed in any patient (►Table 1).18

Clinical Features
All patients presented with scarring recession of the frontal
and temporal hairline. The median hairline recession at initial
presentation was 7.8 cm (range: 5.0–10.2 cm). Perifollicular
erythema and scaling were observed in 57 (79.2%) and 36
(50.0%)patients, respectively. Eyebrow losswasobserved in44
subjects (61.1%). In contrast, loss ofeyelasheswasdocumented
in only three patients (4.2%). Involvement of body hair was
evident in four cases (5.6%). The most common clinical symp-
toms of FFA were itching and burning of the alopecic area
(40.3%, n ¼ 29), while trichodynia was rare (4.2%, n ¼ 3).
Features of lichen planopilaris were found in 11 patients
(15.3%). There were no cases of cutaneous lichen planus.
However, three individuals had signs of mucosal, that is, oral
or genital, involvement (4.2%). One patient (1.4%) had signs of
nail disease (►Table 2). Nine women reported wearing a wig
due to the condition (12.5%).

Treatment
Virtually all patients were treated with topical high-potency
steroids. The majority received several different preparations
in the course of the disease. The most common agents were
clobetasol propionate (81.9%, n ¼ 59) and betamethasone
valerate (27.8%, n ¼ 20). Medium to lower-mid potency ster-
oids, such as mometasone furoate, methylprednisolone ace-
ponate, or hydrocortisonebutyrate,were applied in only a few
patients (4.2%, n ¼ 3). Steroid-induced local side effects, such
as the formation of telangiectasia and marked skin atrophy
were detected in seven cases (9.7%, ►Fig. 1). Other FFA-
relevant topical and systemic therapies which were used
adjunct with steroids are shown in ►Table 3. Four patients
(5.6%) received systemic retinoids but were lost to follow-up
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early, and the assessment of the treatment response was not
possible. One patient (1.4%) received 200 to 400 mg hydroxy-
chloroquine daily as systemic therapy. Shewas followed up for
13 months and showed a hairline recession of 0.7 cm.

To spare topical steroids and reduce steroid-induced ad-
verse events, 48 patients (66.7%) received an alternating
therapy of external high-potency steroids (clobetasol propio-

nate, betamethasone valerate) and pimecrolimus 1% cream
once daily. The application frequencies of the combination
depended on disease activity, starting from three times per
week of each agent for high disease activity, which was then
lowered to two applications of steroid alternating with the
calcineurin inhibitor twice weekly. With further reduction in
the disease activity, the topical steroid was reduced to once
weekly and discontinued finally. The application of pimecro-
limus twice weekly was kept for long-term maintenance.

We further analyzed the subgroup of patients receiving
this combination therapy, because topical calcineurin inhibi-
tors have an established steroid-sparing capacity and high

Table 1 Patient characteristics and comorbidities

Demographics

Gender

Female 70 (97.2%)

Male 2 (2.8%)

Age at onset of FFA

Median 62 y

Range 31–85 y

Age at first presentation

Median 64 y

Range 34–86 y

Menopausal status

Postmenopausal 57 (81.4%)

Premenopausal 6 (8.6%)

Unknown 7 (10.0%)

Ethnicity

Caucasian 68 (94.4%)

Latin American 1 (1.4%)

Unknown 3 (4.2%)

Comorbidities

Endocrine disorders

Hypothyroidism 21 (29.2%)

Diabetes mellitus type II 2 (2.8%)

Hyperparathyroidism 1 (1.4%)

Rheumatic disorders

Polyarthritis 6 (8.3%)

Giant cell arteritis 1 (1.4%)

Arterial hypertension 21 (29.2%)

Skin diseases

Psoriasis 2 (2.8%)

Mucosal lichen planus 3 (4.2%)

Alopecia areata 1 (1.4%)

Melanoma 4 (5.6%)

Non-melanoma skin cancer 2 (2.8%)

Androgenetic alopecia 25 (34.7%)

Malignancies

Leukemia 1 (1.4%)

Breast cancer 3 (4.2%)

Lung cancer 1 (1.4%)

Table 2 Clinical features and symptoms

Cutaneous and mucosal manifestations of frontal
fibrosing alopecia and the lichen planus complex

Loss of eyebrows

Yes 44 (61.1%)

No 18 (25.0%)

Unknown 10 (13.9%)

Loss of eyelashes

Yes 3 (4.2%)

No 39 (54.2%)

Unknown 30 (41.7%)

Itching

Yes 29 (40.3%)

No 15 (20.8%)

Unknown 28 (38.9%)

Trichodynia

Yes 3 (4.2%)

No 35 (48.6%)

Unknown 34 (47.2%)

Body hair involvement

Yes 4 (5.6%)

No 38 (52.8%)

Unknown 30 (41.7%)

Features of lichen planopilaris

Yes 11 (15.3%)

No 32 (44.4%)

Unknown 29 (40.2%)

Oral and genital lichen planus

Yes 3 (4.1%)

No 40 (55.6%)

Unknown 29 (40.3%)

Nail involvement

Yes 1 (51.4%)

No 40 (55.5%)

Unknown 31 (43.1%)
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efficacy in other inflammatory skin conditions, such as atopic
eczema.17 Furthermore, this subgroup was large, well-docu-
mented, and more homogeneous regarding the therapy regi-
men compared with the patients who were not treated with
this particular combination therapy.

The median duration of observation for the 48 patients
receiving the combination therapy was 20 months (range: 3–
62). Twenty-five patients (52.1%) initially reported itching,
which resolved in 11 cases with therapy. Three patients
(6.3%) complained of trichodynia with marked improvement
in one case with therapy. Subjective improvement and stabi-
lization of disease were reported by 19 (39.6%) and 12 (25.0%)
patients receiving the combination therapy, respectively. In
contrast, subjective worsening with therapy occurred in 11
cases (22.9%). Seven patients (14.6%) reported the use of wigs
during the disease. Erythema and scaling were observed as
adverse events in two patients (4.2%). However, steroid-in-
duced skin atrophy and telangiectasia formation were rarely
seen (►Fig. 2).

Dataonhairline recessionwas available for up to 62months
in this subgroup. During the initial 9months after the primary
presentation, the hairline receded with a recession rate of
approximately 0.4 to 0.5 cm per 6months. However, the slope
of the recession flattened from 9 months on and reached a
plateauat around12monthsof treatment. Themean recession
values compared with baseline are shown in ►Fig. 3.

Discussion

In concordance with previous reports, most patients were
female, and the onset of disease symptoms occurred post-
menopausally in more than 80% of cases.1,2 We also identi-
fied two men within our population. This rate of 2.8% is
comparable to other large-scale investigations reporting
prevalence inmales of 3 to 5% or less.4,8,19 Themost common

Fig. 1 Frontal fibrosing alopecia in a female patient who received high doses of topical clobetasol propionate and showed steroid-induced side
effects. A steroid-saving combination therapy with pimecrolimus 1% cream was applied rather late in her case. (a) Photographs showing the
macroscopic image with an irregular recession of the frontotemporal hairline. (b) Dermoscopic image revealing the formation of telangiectasia
in steroid-treated areas (DermoGenius [DermoScan GmbH], scale bars as indicated in millimeters). (c) Exemplary images with optical coherence
tomography (OCT) demonstrated multiple dilated vessels (white arrows) in the upper dermis and marked thinning of the epidermal layer (white
dotted line). Asterisks show single floating hair with a dorsal shade in OCT (Vivosight).

Table 3 Treatment agents for frontal fibrosing alopecia

Topical agentsa

Glucocorticosteroids

Clobetasol propionate 59 (81.9%)

Betamethasone valerate 20 (27.8%)

Mometasone furoate 1 (1.4%)

Methylprednisolone aceponate 1 (1.4%)

Hydrocortisone butyrate 1 (1.4%)

Topical calcineurin inhibitors

Pimecrolimus 53 (73.6%)

Tacrolimus 13 (18.1%)

Systemic agents

Hydroxychloroquine 1 (1.4%)

Retinoids 4 (5.6%)

Zinc supplementation 5 (6.9%)

Biotin supplementation 2 (2.8%)

aMany patients received several topical agents in the course of the
disease. Thus, the percentages indicated here do not amount to 100%.
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comorbidities in our population were hypothyroidism and
arterial hypertension. A survey conducted from2005 to 2008
estimated that 29 to 31% of adults in the United States suffer
from hypertension.20 Thus, the prevalence of hypertension
in our cohort appears consistent with figures in the general
population. In contrast, the prevalence of subclinical or overt
hypothyroidism ranges from 4 to 10% of adults in the general
population.21 We observed a high percentage of hypothy-

roidism (29.2%) in our collective.22 This rate is higher than
proposed recently in a large Spanish multicenter study
where hypothyroidism was detected in 15% of patients
with FFA.4 Also, concomitant rheumatic diseases were ob-
served in our study, strengthening the hypothesis that
autoimmune processes may be involved in the pathogenesis
of FFA.23

Due to the lack of well-designed, adequately powered,
randomized controlled trials, there is currently no gold stan-
dard therapy for FFA.15 Several agents have been tested for
clinical efficacy with only limited success.4,15 Superpotent
steroids, delivered intralesionally or topically, are most com-
monly used in clinical practice. Virtually all of our patients
received high-potency steroids at least once, albeit previous
reportshavefailed toshowaclearbenefit forsteroids.1,2,15,24,25

To minimize side effects, 48 patients were treated with a
combination of steroids and topical pimecrolimus. To our
knowledge, this is the largest cohort receiving this regimen
to date. More than half of the patients receiving this combina-
tion subjectively reported improvement or stabilization of the
condition, indicating a high degree of patient satisfaction.

MacDonaldet al recently reviewedaseries of60casesoutof
whom 22 received topical calcineurin inhibitors revealing a
mean hairline regression of 0.95 to 1.4 cm/year.26 Others
proposed a mean recession of approximately 1.05 cm/year
on the basis of retrospective estimates.4,18,27 In our study, the
velocity of thehairline recession followed a similar ratewithin
the initial 9 months of follow-up. However, we observed a
disease stabilization beginning from months 9 to 12 after the
onset of the tandem therapy. The recession of the hairline
reached a plateau after 12 months of therapy. Interestingly, a

Fig. 2 Frontal fibrosing alopecia in another female patient. Although she initially presented with a hairline which was widely recessed, the
topical treatment could be reduced to pimecrolimus 1% cream only for maintenance quite quickly with a stable response and controlled disease
activity. (a) Photographs and (b) dermoscopic evaluation reveal little atrophy and telangiectasia formation (DermoGenius [DermoScan GmbH],
scale bars as indicated in millimeters). (c) Exemplary optical coherence tomography images demonstrate only a few dilated vessels (white
arrows) in the upper dermis and little epidermal atrophy (white dotted line, Vivosight).

Fig. 3 The recession of the hairline in the subgroup of patients
(n ¼ 48) receiving a combination therapy of high-potency steroids
and pimecrolimus 1% cream. The recession of the hairline is shown as
a mean � standard error of mean relative to the baseline value of the
hairline (y-axis). During the initial 9 months of therapy, the recession
followed a recession rate of approximately 0.4 to 0.5 cm per 6months.
The hairline stabilized from month 9 to 12 on and reached a plateau
lasting up to 42 months.
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similar treatment effect was observed in patients treatedwith
oral finasteride for FFA where four out of eight patients
demonstrated an arrest of the alopecic band after 12 to
18 months on treatment.24

With regards to safety, the combination of steroid and
pimecrolimus was well tolerated. Among all patients, the
formation of telangiectasia was observed in 9.7% in the
frontal and temporal area. This rate may be inflated be-
cause patients were regularly examined with dermoscopy
and not only with the naked eye. Furthermore, some
patients with FFA may show skin atrophy even without
external steroid application after stabilization. Treatment-
related side effects have rarely been assessed in previous
studies, although steroids can induce skin atrophy and
hence worsen the clinical image of cicatricial alopecia
that is seen in late stage FFA.15

A major limitation of the present study is its retro-
spective design and lack of a control cohort. A direct
comparison between topical and systemic agents was not
possible because of the heterogeneity of the study popula-
tion. A systematic literature review on the treatment in FFA
and LPP did not identify any randomized controlled clinical
trials for FFA.15 Most investigations are retrospective case
series and reports without control groups; only two pro-
spective studies were found.28,29 However, uncontrolled
studies are at risk of overestimating the true treatment
effect. Thus, we cannot exclude that results in the subgroup
receiving high-potency steroids and pimecrolimus may
reflect the natural disease course without a control cohort.
This is of particular importance because Kossard and cow-
orkers noted that 5 out of 16 women in his initial case
series had spontaneously stabilized and, among those with
active disease, some showed a rapid rate of hair loss and
some were more slowly progressive.1,2 Moreover, the as-
sumption of a linear trend defined by a constant recession
rate does not necessarily reflect the natural course of FFA as
some studies demonstrated that disease progression could
be self-limited and spontaneous stabilization may occur
regardless of treatment. Some authors have suggested that
the recession of the hairline follows a periodic or irregular
rhythm.7 Other limitations are the retrospective design
with potential recall bias of the study participants and
the unknown period between the first onset of the disease
and treatment initiation which may confound the treat-
ment effect.

Nevertheless, a combination therapy of high-potency
topical steroids with pimecrolimus 1% cream may represent
a promising, steroid-sparing treatment in FFA. Future pro-
spective randomized trials with adequate control groupswill
be warranted to fully evaluate the safety and efficacy of the
tandem treatment and to ultimately establish an evidence-
based standard therapy for FFA.
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