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Abstract
Background Folliculitis decalvans (FD) is a rare neutrophilic scarring alopecia that represents a therapeutic challenge
for dermatologists.
Objective To describe the epidemiology, comorbidities, clinical presentation, diagnostic findings and therapeutic
options in a large series of patients with FD.
Methods This retrospective multicentre review includes patients diagnosed with FD based on clinical and histopatho-
logic findings. The clinical severity was determined by the maximum diameter of the largest alopecic patch (slight:
<2 cm, moderate: 2–4.99 cm, severe: 5 cm or more). Response to therapy was assessed as improvement, worsening or
stabilization depending on the clinical symptoms (pruritus and trichodynia), inflammatory signs (erythema, pustules and
crusts) and the extension of the alopecic patch.
Results Overall, 82 patients (52 males and 30 females) with a mean age of 35 years were included. No significant com-
orbidities were present. A family history was present in three males. Severe FD was observed in 17 patients (21%). The
independent factors associated with severe FD after multivariate analysis were: onset of FD before 25 years of age and
presence of pustules. Oral antibiotics (tetracyclines and the combination of clindamycin and rifampicin) improved 90%
and 100% of the patients, with a mean duration of response of 4.6 and 7.2 months respectively.
Conclusions The onset of FD before 25 years of age and the presence of pustules within the alopecic patch were
associated with severe FD. Tetracyclines and the combination of clindamycin and rifampicin were the most useful
treatments.
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Introduction
Folliculitis decalvans (FD) of Quinquaud is a rare form of neutr-

ophilic scarring alopecia.1–4 In 1888, Quinquaud was the first to

describe this chronic inflammatory disease that usually affects

young adults of both genders.3 The pathogenesis of FD is not

fully understood, but a Staphylococcus aureus infection and a

dysfunction of the host’s immune response seem to play an

important role.5 Staphylococcus aureus can often be isolated from
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the pustules.6 In addition, an impaired state of immunity has

also been proposed, as FD is occasionally observed in patients

with diabetes mellitus, chronic nephropathy or immunosuppres-

sion.7

Clinically, FD presents with scarring alopecic patches with fol-

licular pustules, crusts and tufted hairs. Its course is typically

chronic and relapsing. There is no effective treatment. As the

aetiology of FD is unknown, it is difficult to establish a successful

and long-lasting therapy. Oral antibiotics are widely used with

variable response. Although some case series have been pub-

lished,1,2,8–12 there are no large multicentre studies that accu-

rately describe the epidemiology, clinical presentation and

therapeutic management of FD.

The objective of this study was to describe the epidemiology,

comorbidities, clinical variability, diagnostic findings and thera-

peutic management in a large series of patients diagnosed with

FD.

Methods
A retrospective multicentre study was designed including

patients diagnosed with FD between 2001 and 2014 at 12 Span-

ish dermatology centres. The diagnosis of FD was established

based on typical clinical and dermoscopic findings plus histo-

pathologic confirmation in all cases. The histopathologic criteria

for patient inclusion consisted of the presence of a neutrophilic

scarring alopecia, with dilated follicular infundibula filled by

neutrophils in early lesions or lymphocytic infiltrates in long-

standing lesions as well as plasma cells, histiocytes and some

multinucleated giant cells around naked hair shafts embedded in

scarring tissue around the involved hair follicles. Data regarding

epidemiology (age, gender, age of onset of FD, comorbidities,

previous trauma, drug causality, family history), clinical presen-

tation [size, number and location of alopecic patches, presence

of pustules, crusts, tufted hairs, eyebrow/eyelash involvement,

body hair involvement, association with androgenetic alopecia

(AGA)], symptoms (pruritus and trichodynia), trichoscopic

findings, laboratory evaluation (blood cell count, biochemistry,

autoimmune panel and thyroid evaluation), swab cultures of the

pustules and nose, treatment (therapies used, response to treat-

ment and adverse effects), evolution and time to relapse were

analysed. Tufted hairs consisted of 5–20 hair shafts, merging into

one common infundibulum.8,13,14 The degree of AGA was deter-

mined by application of the Ludwig scale (I–III) for women and

the Hamilton scale (I-VII) for men.

Severity of FD was determined by the maximum diameter of

the largest alopecic patch (grade I: <2 cm, II: 2–4.99 cm, III:

5 cm or more). Patients were grouped as mild/moderate FD

(grades I and II) or severe FD (grade III) for statistical analysis.

Response to therapy was assessed as improvement, worsening or

stabilization depending on clinical symptoms (pruritus and

trichodynia), inflammatory signs (erythema, pustules and

crusts) and the extension of the alopecic patch. The effectiveness

of the treatment was evaluated by clinical interview, physical

examination, measurement of the maximum diameter of the

alopecic patch and comparison of photographs separated at least

2 months.

For all continuous variables, mean and range were calculated.

For categorical variables, frequencies were reported. The Mann–
Whitney and X2 tests were used to assess the statistical signifi-

cance of differences observed between groups for continuous

and categorical variables respectively. To identify the best com-

bination of independent factors associated with severe forms of

FD, a multivariate binary logistic regression analysis was per-

formed. Independent factors were expressed as Odds Ratio (OR)

[95% CI] and a P-value <0.05 was considered statistically signifi-

cant. For all statistical analyses, the SPSS 15.0 statistical software

package (SPSS Inc, Chicago, IL, USA) was used.

Results
The study included 82 patients (52 males and 30 females) with a

median age of 39.7 years (range 17–80). All patients had skin

types I–IV except three patients with skin type VI. A family his-

tory was present in three separate males who each had a brother

with FD. The mean age of onset of FD was 35 years (range 15–
75). Two patients referred having had a previous trauma in the

area of FD. None of the patients related the onset of FD with any

drug. The demographics and different clinical presentations of

FD in males and females are shown in Table 1.

The associated comorbidities were: high blood pressure in

seven patients, dyslipidaemia in four patients and thyroiditis in

two patients. There were no associated comorbidities in 61

patients (74%). The associated dermatologic diseases were: ato-

pic dermatitis in 15 patients (18%) and hidradenitis suppurativa

in two patients.

Clinically, 33 patients (40%) presented grade-I FD, 32 patients

(39%) had grade-II FD and 17 patients (21%) had grade-III FD

(Table 2). Pruritus was present in 56 patients (68%), trichodynia

in 25 patients (30%), tufted hairs in 72 patients (88%) and pus-

tules and crusts in 47 patients (57%). The most frequently

affected area was the vertex (46 patients, 56%), followed by the

parietal area (nine patients), the occipital area (five patients) and

the frontal area (five patients). In 15 patients (18%), two or more

areas were affected. In 69 patients (84%), a unique alopecic

patch was detected, while 13 patients (16%) presented with 2–5
alopecic patches. Eyebrow and beard involvement were observed

in five and in one patient respectively. Eyelashes and body hairs

were not affected in any patients. Associated AGA was present in

28 (34%) of the 82 patients (6/30 females and 22/52 males). One

patient reported a personal history of alopecia areata, but there

were no further cases of other concomitant scarring alopecias.

After multivariate analysis, the independent factors associated

with more advanced FD (grade III) were: onset of FD before

25 years of age (OR: 12.4; 95% CI 1.49–103.08; P = 0.020) and

the presence of pustules in the alopecic patch (OR: 3.94; 95% CI
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1.46–10.65; P = 0.007). No statistical association was found

between the disease severity and gender, localization of FD or

trichoscopic findings (Figs 1 and 2).

In all patients FD was confirmed histopathologically corrobo-

rating the presence of a neutrophilic scarring alopecia with vari-

able degrees of intrafollicular and perifollicular inflammation as

well as fibrosis (Fig. 3). Hair-shaft granulomas with plasma cells

and giant cells, as well as fibrous tracts replacing previous hair

follicles were also present in advanced lesions (Fig. 4). Trichos-

copy was performed in 58 patients (70%). The most frequent

trichoscopic features were: perifollicular erythema in 51 patients

(88%), follicular hyperkeratosis in 42 patients (73%) and white

dots in 31 patients (53%). Regarding laboratory evaluation, only

eight patients (10%) presented any abnormality, consisting of

hypercholesterolemia in four patients, presence of anti-thyroid

antibodies in three patients and thalassaemia minor in one

patient. Bacterial cultures from the pustules of the alopecic patch

were obtained in 33 patients (40%) with a positive result in 73%

of cases. The isolated bacterium was S. aureus in all cases except

one (E. cloacae). Nasal bacterial cultures were performed in 10

patients (12%) with a positive result in 100% of cases, being

S. aureus the isolated bacterium in all of them.

The patients of the present study were followed for a mean

time of 2.7 years (range 0.5–13). The most frequently used treat-

ments were: oral antibiotics in 60 patients (73%), topical

steroids in 52 patients (63%), topical antibiotics in 35 patients

(43%), oral isotretinoin in 16 patients (20%), intralesional ste-

roids in 12 patients (15%), finasteride in five patients (6%), pho-

todynamic therapy in four patients (5%), dapsone, oral steroids

and topical tacrolimus in three patients (4%) and hydroxychlo-

roquine in two patients (2%). In two patients (5%), an expec-

tant attitude was decided, with worsening in all of them. Data

regarding the response to systemic therapies and its mean dura-

tion are detailed in Table 3. No statistical association was found

between gender, age or location of FD and the therapeutic

response.

Discussion
FD is a chronic and relapsing neutrophilic scarring alopecia that

presents with alopecic patches, pustules and tufted hairs.4,12,13

This entity usually affects young patients.1–4,9,10,12 Regarding

gender, we found a male predominance, in concordance with

other studies.9,11,12 However, it is worth noting that 11 of the 13

patients older than 50 years were females, a finding also

observed by Bunagan et al.12 A family history of FD was present

in three males who had brothers with biopsy-proven FD. Some

cases of familial association of FD have been reported,7,15,16 sug-

gesting a yet unknown genetic background. FD has been

described in two patients receiving erlotinib for lung cancer17,18

and in one patient receiving lapatinib for breast cancer.19

Contrary to these reports, we did not find any suspicion of

drug-induced FD in the patients of our study. Regarding

Table 2 Severity scale of folliculitis decalvans (FD) related with gender, presence of pustules, positive bacterial culture of the pustules,
age of onset and years of evolution of FD*

Grade of severity Males Females Pustules Positive bacterial
culture

Mean age
of onset

Years of
evolution

I (<2 cm) 21 (40%) 12 (40%) 12 (26%) 8/12 (67%) 38.4 years 3.8 years

II (2–4.99 cm) 19 (37%) 13 (43%) 22 (47%) 9/13 (69%) 34.5 years 4.0 years

III (5 cm or more) 12 (23%) 5 (17%) 13 (28%) 9/10 (90%) 29.6 years 7.3 years

Total 52 patients (100%) 30 patients (100%) 47 patients (100%) 26/35 (74%) 35.1 years 4.6 years

*There was no statistical significance between groups (P > 0.05). FD, folliculitis decalvans.

Table 1 Epidemiologic and clinical differences between males and females with folliculitis decalvans

Males 52 patients (63%) Females 30 patients (37%) Total 82 patients (100%) P-value

Mean age of onset 31.2 years 41.8 years 35.1 years P = 0.006

Median years of evolution 4.67 years 4.62 years 4.65 years NS

Family history 3 (6%) 0 3 (4%) NS

Mean grade of severity II (1.83) II (1.77) II (1.80) NS

Pruritus 32 (61%) 24 (80%) 56 (68%) Ns

Trichodynia 17 (33%) 8 (27%) 25 (30%) NS

Tufted hairs 46 (88%) 26 (87%) 72 (88%) NS

Pustules 35 (67%) 12 (40%) 47 (57%) P = 0.015
Most frequent localization Vertex (50%) Vertex (67%) Vertex (56%) NS

Associated androgenetic alopecia 22 (42%) 6 (20%) 28 (34%) P = 0.001

FD, folliculitis decalvans; NS, no statistical significance (P > 0.05).
Bold values indicate total values.
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comorbidities, the majority of patients of our study were

healthy, which was in concordance with the series of Bunagan

et al.12 No alterations of the immune system were observed.

There were no clinical differences between patients with or with-

out comorbidities (e.g. atopic dermatitis). Interestingly, there

were no demonstrated cases of other concomitant scarring a-

lopecias, suggesting that autoimmunity may not play a key role

in the pathogenesis of FD, contrary to lichen planopilaris, frontal

fibrosing alopecia or discoid lupus erythematosus.

The aetiology of FD is still uncertain, but it may represent an

interaction between the infection by S. aureus and the host.5

S. aureus can often be inoculated from the pustules in FD.1,6 As

previously described, we found S. aureus in the great majority of

patients in which a culture of the pustules was carried out. In

addition, all the 10 nasal bacterial cultures were positive for

S. aureus, supporting the role of a bacterial infection in the aeti-

(a)

(b)

(c)

Figure 1 Different grades of folliculitis decalvans (FD) depending
on the maximum diameter of the alopecic patch (grade I: <2 cm, II:
2–4.99 cm, III: 5 or more cm). (a) 38-year-old male with grade-I FD.
Age of onset: 35 years. (b) 34-year-old female with grade-II FD.
Age of onset: 30 years. (c) 33-year-old male with grade-III FD. Age
of onset: 24 years.

(a)

(b)

Figure 2 A 42-year-old male with grade III folliculitis decalvans
with peripheral pustules (a). Trichoscopic image obtained without
immersion fluid showing tufted hairs (b).
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ology of FD. We suggest to routinely perform nasal cultures of

patients diagnosed with FD due to possible nasal colonization by

S. aureus. If positive, eradication should be achieved with ade-

quate treatment. In a recent microbiological study of Jahns

et al.,10 archival biopsy material from 37 patients diagnosed with

FD was deeply analysed by immunofluorescence microscopy,

fluorescence in situ hybridization and other techniques. They

found positive cultures in one third of patients, revealing other

hair follicle bacteria besides S. aureus (P. acnes and coagulase-

negative staphylococci). However, the mere presence of S. aureus

in nasal cultures or pustules is insufficient evidence for a major

role in the pathogenesis of FD and further research is required to

determine the exact association between the bacterial infection

and the development of FD. A defect in the host’s immune

response or leucocyte function is considered to be an important

aetiologic factor. This is supported by the cases of FD in the

same family and the appearance of FD in patients with immu-

nity dysfunctions.7,16,20 Other mechanical factors have been sug-

gested, such as structural abnormalities of the hair follicle or

local inflammation, which may result in follicular occlusion and

retention of telogen hairs contributing to enhance the number

of follicular tufts.7,8

Clinically, FD affected the vertex in the majority of the

patients of our study, in concordance with previous reports.9,12

When active, FD behaves as a symptomatic scarring alopecia,

(a)

(b)

Figure 3 Histopathological images of folliculitis decalvans, early
lesion. (a) A papular lesion with a perifollicular infiltrate and early
scar. (b) Higher magnification demonstrating that the infiltrate was
mostly composed of lymphocytes with some plasma cells and
neutrophils around keratin scales.

(a)

(b)

Figure 4 Histopathological images of folliculitis decalvans, long-
standing lesion. (a) Dense nodular infiltrates in the reticular dermis
around naked hair shafts. (b) Higher magnification of a hair shaft
perforating the outer root sheath of the hair follicle.
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producing pruritus and trichodynia in a great amount of

patients. We created a practical severity-scale of FD based on the

maximum diameter of the largest alopecic patch. The clinical

finding of tufted hairs was present in almost 90% of our

patients, a percentage higher than some previous reports.8,9,12

There is controversy as to whether or not ‘tufted folliculitis’

should be considered a variant of FD,21 or a distinctive clinico-

pathological entity.8 We agree with Powell et al.21 that tufted

folliculitis should be considered as a subset of FD, due to the

almost identical clinical presentation, course and response to

treatment. The involvement of other body areas was rare, and in

cases of eyebrow alopecia it is not possible to rule out ageing as

the cause of the eyebrow loss. The main case series of patients

with FD is presented in Table 4.

The multivariate analyses showed that the onset of FD before

the age of 25 and the presence of pustules in the alopecic patch

were independently associated with severe forms. The pustules

of FD may be a manifestation of bacterial superinfection or even

an intense immune response to the degenerating follicular com-

ponents.22 In our experience, the appearance of pustules implies

that the patient is suffering a clinical relapse. Therefore, active

therapy should be initiated in patients presenting with pustules

in the alopecic patch or with clinical symptoms (pruritus or

trichodynia). We also recommend a closer follow-up in patients

younger than 25 years to allow for early detection and treatment

of clinical relapses, avoiding the growth of the alopecic patch.

There is currently no long-term effective treatment for FD.

The evolution of this entity is typically chronic and relapsing.1–

3,12 Hair regrowth cannot be expected. The goal of any therapy is

the arrest of inflammation and further hair loss. Case reports

have described the use of multiple therapeutic agents such as sys-

temic antibiotics1–3,12 and antifungals, dapsone,23 photodynamic

therapy24 or topical tacrolimus.25 Recently, isolated cases

responding to adalimumab,26 infliximab27 or Nd-YAG laser28,29

have been published. Some of these treatments have resulted in

transient improvements. However, in most cases there is no per-

manent response and the disease usually progresses as soon as,

or before, the treatment stops.6

Since S. aureus and other bacteria seem to play an important

role in the pathogenesis of FD, its eradication is one of the major

aims of treatment. In fact, the therapies with more evidence of

effectiveness in decreasing inflammation and clinical symptoms

are oral antibiotics, especially tetracyclines and the combination

of clindamycin and rifampicin.1,2,9,21 Early treatment of FD with

adequate antimicrobials is important for preventing total

destruction of hair follicles leading to scarring alopecia. Powell

et al.1 studied 18 patients with FD, finding that treatment with a

combination of 300 mg of rifampicin and 300 mg of clindamy-

cin twice daily systemically for 10 weeks led to a significant

improvement with loss of inflammation and pustules and no

further extension of alopecia.1,21 In their study, 10 of the 18

patients responded well with no evidence of recurrence

2–22 months after one course of treatment, and 15 of the 18

responded after two or three courses. In our study, we also

found that the combination of rifampicin and clindamycin was

the most effective treatment. However, the mean time to relapse

was shorter in our patients (7 months). This may be explained

by the fact that the majority of our patients had only undergone

one course of therapy at the moment of analysing our data. The

disease-free period is expected to be longer after the second or

third courses of therapy. Rifampicin acts against staphylococcal

abscesses and maintains its bacteriolytic effect even when the tar-

gets are engulfed in phagocytic cells.1 It has also been reported

that rifampicin modifies cell-mediated hypersensitivity by sup-

pressing transformation of antigen-sensitized lymphocytes, and

suppressing T-cell function.1 It is strongly recommended to use

rifampicin in combination with clindamycin to avoid the

development of drug resistance.1,2

Other treatment regimens that were useful in our patients

were: oral doxycycline 100 mg daily for 3–6 months, oral

Table 3 Systemic treatments used in folliculitis decalvans, with improvement percentages and mean duration of response

Treatment of folliculitis decalvans Number of patients Improvement (%) Mean duration of response (months)

Doxycycline 39 90 4.8

Minocycline 7 86 4.4

Clindamycin + Rifampicin 15 100 7.2

Azithromycin 6 100 4.6

Others (fusidic acid, ciprofloxacin, metronidazole) 6 66 3.4

Isotretinoin 16 50 3

Intralesional steroids 12 83 3.5

Finasteride 5 20 4

Photodynamic therapy 4 50 3

Dapsone 3 66 3

Oral steroids 3 100 2

Hydroxychloroquine 2 0 –

Expectant attitude 4 0 –
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minocycline 100 mg daily for 3–6 months and oral azithro-

mycin 500 mg three times weekly for 3 months. These thera-

pies are safe and usually well tolerated. Their effectiveness in

reducing symptoms in FD is probably due to the combina-

tion of the antibiotic effect with an anti-inflammatory action.

The mean duration of response to these treatments found in

our study was similar to that of previous reports.9,12 We usu-

ally use tetracyclines as a first-line treatment in mild or mod-

erate cases, and the combination of clindamycin and

rifampicin in resistant or severe cases. Azithromycin is used

if the patient develops intolerance or adverse effects to the

previously mentioned drugs. These therapies are combined in

a variable grade with intralesional steroid injections or topical

antibiotic and corticosteroid gels. Our experience with oral

isotretinoin or oral anti-androgens is that these therapies are

unsuccessful. Future prospective studies would be of interest

to determine the exact effectiveness of the abovementioned

treatments and the need for maintenance therapy in patients

with active FD.

Our study has several limitations apart from the retrospec-

tive design. The evaluation of the effectiveness of therapies

was difficult due to the variability between the authors’ tradi-

tions. Furthermore, concomitant treatment with topical and

oral therapies existed in some patients. Nevertheless, the aim

of our study was not to evaluate treatment effectiveness, but

to describe the epidemiology, the clinical findings and the

therapeutic options in a large series of patients diagnosed with

FD.

In conclusion, to our knowledge, this is the largest series of

patients diagnosed with FD that has been reported in the litera-

ture to date. FD is a highly distressing disease that affects med-

ian-age patients, with a slight male predominance. Although the

aetiology remains uncertain, S. aureus infection and an abnor-

mal immune response of the host may be involved. Clinically, it

usually starts as an isolated scarring alopecic patch with pustules,

crusts and tufted hairs, most frequently located at the vertex.

The onset of symptoms before 25 years of age and the presence

of pustules in the alopecic patch were associated with more

severe forms of FD. Adequate treatment allows transient

improvements. The most useful therapies were the combination

of oral clindamycin and rifampicin, oral tetracyclines and oral

azithromycin.

Table 4 Main case series of patients diagnosed with folliculitis decalvans reported in the literature

Reference Current study Annessi
19988

Powell
19991

Brooke
20012

Chandrawansa
200311

Sillani 20109 Jahns
AC 201410

Bunagan
201412

Patients 82 7 18 12 6 13 37 23

Males/females 52/30 6/1 13/5 7/5 5/1 11/2 27/10 16/7

Range age
(mean age)

17–80 (35) 22–47 18–62 26–68 (43) 17–62 (39) 15–66 (30) 17–75 (40) 12–74

Skin type Mostly skin
types I–IV

Chinese Mostly skin
types I–IV

Family history 4% 0% 0%

Localization Vertex Occipital,
parietal

Vertex,
occipital

Vertex Vertex

Pruritus 68% 52%

Trichodynia 30% ‘Majority’ 17%

Tufted hairs 88% 0% 50% 15% 22%

Pustules 57% 100% 100% 61%

Eyebrow loss 6% 0%

Body hair
involvement

0% 0%

Positive culture
when taken
(number of
patients)

73% (33) 100% (18) 100% (6) 75% (4) 50% (6)

S. aureus as the
cultured bacteria
(number of
patients)

96% (23) 100% (18) 100% (6) 75% (4) 17% (6)

Most effective
treatment

Rifampicin
plus
clindamycin,
tetracyclines,
azithromycin

Rifampicin
plus
clindamycin

Rifampicin
plus
clindamycin

Minocycline Tetracycline,
clobetasol
lotion and
intralesional
triamcinolone
acetonide
injection
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