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Case report

A case of severe folliculitis decalvans
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I.M. Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russia

ABSTRACT
Folliculitis decalvans is a difficult to treat rare neutrophilic dermatosis that affects the scalp and leads to permanent scarring. 
The pathogenesis is currently not well understood; the influence of Staphylococcus aureus antigens, a disorder of the skin 
microbiome, a defect in cell-mediated immunity, and an imbalance of pro-inflammatory cytokines are assumed. This disease 
is often associated with a marked decrease in quality of life, because in addition to significant external manifestations, the 
patient may experience pain, itching and burning in the areas of the rash. The main problem is that there is currently no effective 
therapy for this disease. Treatment options include systemic antibiotics, topical and intralesional corticosteroids, dapsone, 
isotretinoin, biologics, and photodynamic therapy. Administration of radiation therapy, adipose tissue transplantation, use of 
excimer laser, and intravenous injections of human immunoglobulin have also been reported.
Decalving folliculitis is a disease that requires the earliest possible diagnosis, as its outcome is persistent scarring atrophy of 
the hair follicle, marked discomfort of the patient, constant sensation of soreness and burning. It is necessary to use the most 
effective therapy, change the treatment strategy if the disease continues to progress. 
We present a brief overview of the main methods of therapy and a clinical case of a long course of severe folliculitis decalvans, 
refractory to the main methods of treatment.
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Клинический случай 

Тяжёлый случай декальвирующего фолликулита
Н.П. Теплюк, В.Б. Пинегин, В.А. Варшавский, А.А. Брежнева
Первый Московский государственный медицинский университет имени И.М. Сеченова (Сеченовский Университет), Москва, Россия

АННОТАЦИЯ
Декальвирующий фолликулит ― трудно поддающийся лечению редкий нейтрофильный дерматоз, поражающий во-
лосистую часть головы и приводящий к стойкому рубцеванию. Патогенез на настоящий момент изучен недостаточно, 
предполагается влияние антигенов Staphylococcus aureus, нарушение микробиома кожи, дефект клеточно-опосре-
дованного иммунитета, дисбаланс провоспалительных цитокинов. Заболевание часто ассоциировано с выраженным 
снижением качества жизни, ведь кроме значительных внешних проявлений пациент может ощущать болезненность, 
зуд и жжение в местах высыпаний. Основная проблема заключается в том, что на данный момент нет эффективной 
терапии декальвирующего фолликулита. Варианты лечения включают системные антибиотики, местные и внутриоча-
говые кортикостероиды, дапсон, изотретиноин, биологические препараты и фотодинамическую терапию. Сообщалось 
также о назначении лучевой терапии, трансплантации жировой ткани, применении эксимерного лазера, внутривенных 
инъекций человеческого иммуноглобулина. 
Декальвирующий фолликулит ― заболевание, которое требует максимально ранней диагностики, так как его исходом 
являются стойкая рубцовая атрофия волосяного фолликула, выраженный дискомфорт пациента, постоянное ощуще-
ние болезненности и жжения. Необходимо использовать максимально эффективную терапию, менять стратегию лече-
ния, если заболевание продолжает прогрессировать. 
Представляем краткий обзор основных методов терапии и клинический случай длительного течения тяжёлого декаль-
вирующего фолликулита, рефрактерного к основным методам лечения.

Ключевые слова: декальвирующий фолликулит; нейтрофильный дерматоз; рубцовая алопеция; секукинумаб; кли-
нический случай.
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BACKGROUND
Folliculitis decalvans (FD) is a rare primary neutrophilic 

dermatosis that causes permanent scarring and complete 
destruction of hair follicles [1]. The condition was first 
described in 1888 by the French dermatologist Charles-
Eugène Quinquaud [2]. FD accounts for 10.5% of cases of 
cicatricial alopecia and 2.8% of all cases of alopecia [3,4]. The 
parietal scalp is the primary localization of lesions in 61.3% 
of cases [5]. However, some clinical reports describe lesions 
on limbs and trunk in addition to scalp involvement [6]. The 
literature shows that FD predominantly affects young and 
middle-aged individuals, with a slight male predominance 
[7]. Early onset before the age of 25 years is associated with 
more severe disease progression [1].

The pathogenesis remains poorly understood. Proposed 
mechanisms include hereditary immune dysregulation and 
staphylococcal superantigens [8]. Some evidence suggests 
that FD may be caused by disruption of the epidermal 
barrier, allowing subepidermal invasion by opportunistic 
microorganisms or transient flora [9]. Although 
Staphylococcus aureus is commonly found in lesions, 
its exact pathogenic role remains controversial. Scalp 
colonization by S. aureus, combined with hypersensitivity 
and cell-mediated immunity defects, is thought to cause 
severe inflammatory responses that destroy follicles [10]. 
Trüeb et al. [11] identified pathogenic bacterial biofilms 
in the infra infundibular (deeper) portions of human 
scalp follicles. Microbial antigens and/or superantigens 
can activate T lymphocytes and induce the release of 
various proinflammatory (e.g., interferon gamma, IFN-γ) 
and profibrotic (e.g., interleukin 4, IL-4) factors [12]. 
Inflammasomes and the IL-1β signaling pathway were 
shown to influence the innate immune response. A Th17 
immune response is thought to be involved, associated 
with local expression of proinflammatory mediators such 
as tumor necrosis factor alpha (TNF-α) [13].

The diagnosis of FD is based on clinical manifestations, 
trichoscopy, and histology [5].

Clinical manifestations include perifollicular erythema, 
inflammation, scalp atrophy and scarring, crusting, scaling, 
pustules, papules, and typical follicular tufts consisting of 
5–20 hairs [14–16]. Pustules are considered a marker of the 
severity and activity of FD [17]. In addition to visible external 
manifestations, patients often have trichodynia, pruritus, 
and burning sensation in the affected area [7]. Based on the 
size of the scar, FD is classified as stage I (<2 cm), stage II 
(2–5 cm), stage III (>5 cm) [18].

Early histopathological features include loss of 
sebaceous glands, intrafollicular acanthosis, and fibrosis 
involving the follicular infundibulum. Active lesions 
have a dense perifollicular neutrophilic infiltrate that 
transforms into a lymphoplasmacytic infiltrate located 
near the dermal part of the hair follicle. Other features 
include multiple hairs emerging from the same follicula 

(polytrichia), fused infundibua with severe inflammation in 
the upper portion of the follicle, follicular hyperkeratosis, 
hyperplasia of the interfollicular epidermis, atrophy of 
the follicular epithelium, plasma cells in the infiltrate, 
follicular microcysts, and atrophy of the sebaceous glands 
[13, 19, 20].

Trichoscopic features of FD progression include 
perifollicular erythema, milky red and ivory areas with 
loss of follicular orifices, follicular pustules, perifollicular 
hemorrhages, yellowish tubular scales, yellow crusts, 
and hair tufts. Well-defined, thin, branching vessels are 
considered a sign of improvement. The severity of FD 
depends on the extent of an alopecia scar [18, 21].

A folliculitis decalvans and lichen planopilaris phenotypic 
spectrum (FDLPPPS) combining clinical, trichoscopic and 
histopathological features of both diseases has been 
described [22, 23].

FD is one of the most difficult to treat scalp diseases, 
which has a significant impact on the patient’s life [13, 14, 
24]. There is currently no effective treatment. Treatment 
failure often leads to further disease progression, increased 
scarring, and a further decrease in the quality of life [7]. 
The main goal of treatment is to control disease activity 
and prevent progression to persistent irreversible scarring 
alopecia [25, 26].

Treatment options include systemic antibiotics, topical 
and intralesional corticosteroids, dapsone, isotretinoin, 
biological agents, and photodynamic therapy. Various 
treatment options have been described in the literature, 
including radiation therapy, fat grafting, excimer laser 
therapy, and intravenous human immunoglobulin. Topical 
treatments include antiseptics, topical corticosteroids, 
antibacterial agents, and calcineurin inhibitors. Photodynamic 
therapy using a red long-pulse ND:Yag (neodymium) laser 
is being investigated. The combined use of rifampin and 
clindamycin has the best evidence of effectiveness; reviews 
have found this combination to be the most commonly 
used option. A multicenter, retrospective study showed that 
15 patients who received a 10-week course of clindamycin 
and rifampin achieved the longest mean disease remission 
of 7.2 months. Other antibacterial agents include doxycycline, 
minocycline, and azithromycin. However, an FD cohort had 
significantly higher macrolide and tetracycline resistance 
rates. Despite many treatment options for FD, resistance to 
therapy is common and relapse after treatment is rapid [3, 
4, 15, 27–30].

Antibacterial therapy is thought to be effective in reducing 
bacterial load below threshold values that trigger innate 
immune and inflammatory responses, but not in restoring 
the normal composition of the follicular microbiota (follicular 
dysbiosis). This imbalanced, abnormal microbiota can 
reservoir subepidermal pathogenic flora [31]. The presence 
of bacterial biofilms at the hair shaft margin may explain the 
chronic course and the high relapse rate of FD, even after 
long-term treatment with systemic antibiotics [11].
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Isotretinoin may be a promising treatment option for 
patients with FD because it has a direct immunomodulatory 
effect by inhibiting neutrophil migration into the skin. 
However, this treatment is associated with high relapse and 
failure rates [32].

New treatment options have been described in recent 
years, but the level of evidence is very low, as usually there 
are case reports and small cohort observations [28].

More and more studies are reporting the efficacy of 
photodynamic therapy for FD. Positive results may be related to 
antibacterial and immunomodulatory effects of photodynamic 
therapy [26]. Red photodynamic therapy resulted in clinical 
improvement in 9/10 patients, with disease remission achieved 
in 6 patients [28]. Yang et al. [29] reported that after 12 months 
of follow-up after photodynamic therapy with 5-aminolevulinic 
acid adjuvant, 9/13 patients demonstrated good relapse-free 
disease control, whereas the other 4 patients developed 
relapse. Collier et al. [2] successfully treated a 26-year-old 
man with systemic photodynamic therapy using porfimer 
sodium and red light at 630 nm (100–140 J/cm2), achieving 
almost complete remission within 25 months after treatment. 
Calvé et al. [26] reported good clinical results in 4 patients after 
photodynamic therapy using methyl aminolevulinate and a light 
emitting textile device.

Tumor necrosis factor alpha (TNF-α) inhibitors may be 
a promising treatment option for severe refractory FD [13]. 
Tumor necrosis factor is a cytokine widely described as 
a mediator of inflammation and often found in neutrophilic 
dermatoses [25]. Alhameedy et al. [4] reported a significant 
remission within 3 months after the use of adalimumab in 
a woman with a disease duration of more than 9 years and 
failure of previous treatment. The patient’s DLQI (Dermatology 
Life Quality Index) decreased from 16 to 7.

Biological agents targeting innate immune cytokines, such 
as TNF, may be useful in the control of treatment-resistant 
FD. Hoy et al. [33] described a clinical case of successful 
long-term use of certolizumab pegol in a patient who did not 
respond to antibacterial agents and isotretinoin.

Ismail et al. [34] presented a case of successful treatment 
of FD with secukinumab after long-term unsuccessful 
treatment with cyclosporine and tofacitinib. The treatment 
results suggest that secukinumab may be a potential option 
for refractory FD, although larger studies are needed to 
confirm this theory.

Oral dapsone can control inflammatory activity for months 
or even years [14].

In one case of successful use of ameprilast in a patient 
with FD refractory to other treatments, complete remission 
lasted more than 25 weeks [35].

Some evidence suggests that cyclosporine may be 
a treatment option for severe FD [36].

Jerjen et al. [12] described 3 cases of treatment with 
tofacitinib (a selective inhibitor of the Janus kinase (JAK) 
family) with remission achieved in 3 patients with FD for 
9, 16 and 10 months. Discontinuation of treatment by 

patients resulted in disease relapse at 1, 6, and 22 months, 
respectively.

Umar et al. [3] reported successful excision of lesions 
followed by healing by secondary intention using high-tensile 
suture anchors, which resulted in long-term remission in 
5 patients with severe FD.

Suh et al. [37] presented two cases of refractory FD with 
the successful use of platelet-rich plasma (PRP) to control 
symptoms. Evidence suggests that activated platelets 
may mediate antimicrobial activity by generating oxygen 
metabolites that produce antibacterial effects by promoting 
the activation of monocytes and dendritic cells.

Small uncontrolled studies have reported long-term 
remission after permanent hair removal with laser or 
radiation [3].

Neri et al. [16] described a case of the successful use 
of botulinum toxin A in a patient with FD who had a history 
of failure to respond to antibiotics and corticosteroids. 
The patient was followed continuously for 5 years and no 
relapses were observed.

Tedesco [38] used fat grafting as a source of stem cells 
to restore hair growth.

Melián-Olivera et al. [39] reported promising results 
with the topical use of 5% dapsone gel in 14 patients. 
However, Trüeb et al. [11] reported that after following 
these recommendations for 6 weeks, the patient’s 
condition worsened and active pustules appeared in the 
affected area.

FD is difficult to treat, and treatment failure and relapses 
are common. At the same time, clinical manifestations 
have a significant impact on patients’ lives. Therefore, 
further observation and clinical studies are needed to 
better understand the causative factors of FD and improve 
treatment.

CASE DESCRIPTION

Patient information
Patient M., a 31-year-old woman, was admitted to the 

Clinic for Skin and Venereal Diseases named after V.A. 
Rakhmanov with complaints of scalp rash.

Anamnesis morbi. The patient reported the onset of the 
disease in 2015 when she first noticed rash on her scalp. The 
patient consulted local dermatologists who diagnosed her with 
seborrheic dermatitis, but topical corticosteroids combined 
with salicylic acid and selenium disulfide shampoos were 
ineffective. The patient then lived in Australia. Based on the 
subsequent scalp scarring, FD was first clinically diagnosed 
by local dermatologists. The patient was prescribed courses 
of systemic antibacterial therapy (doxycycline) with a positive 
temporary effect.

In 2016, after the patient’s return to Russia, local 
dermatologists diagnosed folliculitis. The patient received 
treatment with 500 mg of cefalexin 1 capsule 3 times a day 
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for 7 days; topical Fucicort cream with gradual withdrawal, 
calamine lotion. The treatment was ineffective.

In 2018, a diagnostic skin biopsy was performed for the 
first time due to failure of previous therapy, with referral 
diagnoses of discoid lupus erythematosus (?), folliculitis 
decalvans (?), lichen planus (?). Microscopically, epidermis 
was of normal thickness with smooth papillae. Vacuolar 
degeneration of Malpighian layer cells was observed. The 
granular layer was heterogeneous. In the upper parts of the 
dermis, young collagen fibers proliferated parallel to the skin 
surface, with prominent thin-walled vessels, histiocytes, 
and fibroblasts. Large areas of hair follicles were absent. 
Moderately expressed histiolymphocytic infiltrates with large 
numbers of neutrophils, some fibroblasts, and eosinophils 
were observed around the remaining hair follicles and 
perivascularly. Perifollicular sclerosis was also reported. 
Conclusion: Morphological and clinical findings were more 
consistent with FD.

Since February 2018, the patient received isotretinoin 
(Acnecutan) at 32 mg/day for 6 months. Topical therapy 
included Akriderm cream and Qilib lotion. Intralesional 
injections of betamethasone (Diprospan) were performed. The 
patient did not report any positive changes during treatment; 
the lesion continued to progress in size.

In May 2019, penicillamine (Cuprenil) was added at 
500 mg twice a day for one month with no effect.

Minocycline (Minolexin) at 100 mg twice a day for one 
month was recommended in July 2019. Dermovate ointment 
and Psorilom shampoo were used topically. The treatment 
had only a moderate effect.

In addition, the patient underwent laser treatment at 
a private clinic, which resulted in temporary improvement 
and regression of the crust, but no documentation was kept 
describing the exact treatment.

The treatment provided only short periods of low disease 
activity, and the scar area gradually increased. The patient 
did not report any discomfort at the site of rash throughout 
the disease.

In March 2024, the patient presented to a private clinic with 
complaints of further lesion progression, increased scaling 
and crusting. Doxycycline was prescribed at 100 mg twice 
a day for one month. Belogent (gentamicin + betamethasone) 
and 2% Sulsen paste (selenium sulfide) were used topically. 
The treatment was ineffective. The patient was referred 
to the Clinic for Skin and Venereal Diseases named after 
V.A. Rakhmanov due to the further spread of the skin lesions 
and the poor response to treatment.

On April 22, 2024, a repeat skin biopsy was performed 
and showed epidermis with smoothed papillae, indistinct 
dermoepidermal junction, a fossilization site, cystic expansion 
of atrophic hair follicles, small lymphocytic infiltrates. 
Conclusion: Morphological findings were consistent with 
folliculitis.

The patient was admitted to the clinic for further 
evaluation and treatment.

Diagnostic assessment
Status localis. A chronic subacute skin inflammation 

was observed on the parietal scalp. It was represented by 
a pale pink scarred atrophic lesion with ivory-colored areas 
up to 12 cm long and 5 cm thick, with uneven borders. 
In the central part, sporadic hair tufts with perifollicular 
hyperemia were preserved. In the periphery, multiple 
follicular papules and single pustules were found on the 
erythematous background; tufts with perifollicular scaling, 
hair casts, grayish-yellow flakes, and crusting were 
observed (Fig. 1). No subjective symptoms were reported. 
Skin outside of lesions was pink. Turgor and elasticity were 
age-appropriate. The mucosa was unaffected. Unstable 
red dermographism was observed. Lymph nodes were not 
enlarged.

Dermatoscopy showed perifollicular erythema, thin 
branching vessels, perifollicular scaling with perifollicular 
casts, tufts of 5–10 hairs, white atrophic lesions (Fig. 2).

Complete blood count (April 23, 2024): hematocrit 
(HCT) 39%; hemoglobin (HGB) 126 g/L; mean corpuscular 
hemoglobin (MCH) 31 pg; mean corpuscular hemoglobin 
concentration (MCHC) 326 g/L; mean corpuscular volume 
(MCV) 94 fL; platelets (PLT) 312×109/L; platelet distribution 
width (PDW) 10.3 fL; red blood cells (RBC) 4.12×1012/L; 
red blood cell distribution width (RDW) 13%; white blood 

Fig. 1. Skin process before therapy (22.04.2024): in the center ― 
there is an ivory colored focus of cicatricial atrophy, along the 
periphery ― there are foci of hyperemia, perifollicular peeling, 
hair tufts (tufted).
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Fig. 3. Histological preparation: a ― epidermis with smoothed papillae, unpronounced dermal-epidermal junction, focus of petrification, 
cystic expansion of atrophied hair follicles, neutrophilic infiltrate with a small admixture of lymphocytes, edema, vacuolization of cells of the 
spinous layer, angiomatosis; b ― hypertrophy of the sebaceous glands, neutrophilic infiltrate, lymphoid cells.

a b

531

cells (WBC) 4.56×109/L; basophils (%) 1.1%; basophils 
(#) 0.05×109/L; lymphocytes (#) 1.88×109/L; lymphocytes 
(%) 41.2%; monocytes (#) 0.41×109/L; monocytes (%) 
9%; neutrophils (#) 2.06×109/L; neutrophils (%) 45.2%; 
erythrocyte sedimentation rate (ESR) 16 mm/h; color index 
0.92; eosinophils (#) 0.16×109/L; eosinophils (%) 3%.

Blood biochemistry (April 23, 2024): alanine 
aminotransferase (ALT) 15 U/L; albumin 43.4 g/L; α-amylase 
84.2 U/L; aspartate aminotransferase (AST) 22 U/L; total 
bilirubin 9.3 μmol/L; indirect bilirubin 7.6 μmol/L; direct 
bilirubin 1.7 μmol/L; gamma-glutamyl transferase 20 
U/L; glucose 5.15 mmol/L; iron 30.4 μmol/L; potassium 
4.7 mmol/L; calcium 2.39 mmol/L; creatinine 82 μmol/L; high-
density lipoprotein (HDL) 1.34 mmol/L; uric acid 256 μmol/L; 
urea 3.54 mmol/L; sodium 139.7 mmol/L; total protein 74 g/L; 
C-reactive protein (CRP) 0.8 mg/L; rheumatoid factor (RF) 
4.6 U/mL; triglycerides 1.12 mmol/L; cholesterol 4.5 mmol/L; 

Fig. 2. Dermoscopy before the start of therapy: perifollicular 
erythema, thin branching vessels, perifollicular peeling with 
perifollicular couplings, tufts of 5–10 hairs, white foci of atrophy.

phosphorus 1.21 mmol/L; chlorine 104 mmol/L; creatine 
kinase (CK) 130 U/L; lactate dehydrogenase (LDH) 181 U/L; 
alkaline phosphatase (ALP) 45 U/L; antistreptolysin-O (ASO) 
729 U/mL (reference: 0–200 U/mL).

Coagulation test (April 23, 2024): Quick prothrombin time 
(%) 93%; activated partial thromboplastin time (APTT) 1.1; 
international normalized ratio (INR) 1.05; fibrinogen 2.36 g/L; 
prothrombin time 11.5.

Histology of the surgical specimen (April 26, 2024): 
Skin specimens showed epidermis with smoothed papillae, 
indistinct dermoepidermal junction, a fossilization site, 
cystic expansion of atrophic hair follicles, a predominant 
neutrophilic infiltrate with some lymphocytes, edema, 
vacuolization of spinous layer cells, angiomatosis (Fig. 3). 
Conclusion: Morphological findings were consistent with 
folliculitis decalvans.

Differential diagnosis
Based on the clinical and morphological findings, medical 

history, course of the disease, and histology, the patient was 
diagnosed with Quinquaud’s folliculitis decalvans.

Interventions
Since April 22, 2024, the patient received combined 

treatment with clindamycin at 150 mg 2 capsules twice a day; 
rifampicin at 150 mg 2 capsules twice a day; fluconazole at 
150 mg 1 capsule once every 3 days; topical Triderm ointment 
twice a day. (The patient did not take rifampicin because it 
was not available in pharmacies).

Since May 22, 2024, due to an inadequate response, 
the patient was switched to minocycline at 50 mg twice 
a day for two weeks; dapsone at 100 mg/day; intralesional 
corticosteroids.

Three 2-mL doses of triamcinolone acetonide (Kenalog) 
were administered intralesionally (May 22, May 29, and 
June 5, 2024), then two 1-mL doses were administered (June 
6 and June 20, 2024).
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Outcomes and Prognosis
A positive effect was observed with a decrease in 

hyperemia and complete regression of scaling and crusting 
in the main lesion (Fig. 4–6), but new small indurated and 
infiltrated lesions were found on the scalp skin, so the patient 
was scheduled for further therapy with secukinumab.

DISCUSSION
A case of long-lasting severe FD refractory to standard 

treatment is presented. This clinical case is of particular 
interest because of the large size of the scalp lesion and 
the early onset of the disease (at the age of 22 years). The 
complete clinical course from the onset of the disease and 
the antimicrobial therapy with dapsone are described. The 
medical history shows that even after the diagnosis was 
made, treatment was inconsistent, inadequate in duration and 
intensity, resulting in significant progression and discomfort. 
Systemic antibacterial agents (doxycycline, minocycline), 
systemic isotretinoin, topical corticosteroids demonstrated 
inadequate clinical efficacy. After the addition of dapsone 
and an intensive course of intralesional corticosteroids, 
a significant improvement in inflammation, scaling, and 
scar density was observed. However, despite treatment, 
small lesions appeared in new areas and secukinumab, 
a monoclonal antibody that selectively binds to and neutralizes 
the pro-inflammatory cytokine IL-17A, was considered. 

Fig. 4. Skin process during therapy (29.05.2024): regression of 
peeling, flattening of the lesion.

Fig. 5. Skin process during therapy (24.06.2024): regression of 
peeling, flattening of the lesion, reduction of foci of hyperemia.

Fig. 6. Dermatoscopy during therapy: thin branching vessels, tufts 
of hair with 5–10 rods, white foci of atrophy.
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This mechanism is of high relevance for the treatment of 
neutrophilic dermatoses and may be useful in the treatment 
of FD, which is currently under active investigation.

The treatment of FD remains a challenging task, and the 
literature presents a limited number of studies and only a few 
case reports. Further research is needed to establish the 
treatment strategy for patients with FD, to diagnose them in 
a timely manner, and to improve treatment options. The main 
goal is to prevent extensive lesion spread and development of 
persistent scar defect, relieve pain and itching, and improve 
the patient’s quality of life.

CONCLUSION
FD should be diagnosed as early as possible because it 

can cause permanent scarring atrophy of hair follicles, severe 
discomfort, and persistent pain and burning sensations. If the 
disease continues to progress, the most effective treatment 
should be prescribed and the treatment strategy should be 
changed. Unfortunately, due to a lack of understanding of the 
FD pathogenesis, there are currently no consensus clinical 
guidelines and treatment often fails. Further clinical research 
is needed to understand the pathogenetic mechanisms of FD 
and to improve treatment options.
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