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Body Focused Repetitive Behaviors

- Trichotillomania (hair pulling), excoriation
disorder (skin picking), onychophagia (nalil
biting), and onychotillomania (nalil picking) are
body focused repetitive behaviors (BFRBs)
causing damage to skin, hair, and nails, often
with clinically significant psychosocial
consequences.

- BFRBs are associated with neuropsychiatric
comorbidities.

- There are currently no standardized treatment
for BFRBSs.

- Psychotropic drugs (SSRIs, anticonvulsants,
tricyclic antidepressants) have been studied with
variable efficacy.

- Pathophysiology is incompletely understood,
though hyperactivity due to increased
glutaminergic excitation or reduced GABAergic
Inhibition has been hypothesized.

N-Acetylcysteine (NAC)

- N-acetylcysteine (NAC) is a glutamate modulator
and antioxidant that has shown promise In
reducing compulsive behaviors in BFRB.

- NAC is inexpensive and available as an over-
the-counter supplement.

- NAC has a benign side effect profile.
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Figure 1. NAC treatment studies for
trichotillomania

Table 1. Summarizes all NAC treatment studies for TTM, which includes one adult and one pediatric randomized double-blind controlled trials and nine case reports.

Summary of NAC Treatment Studies in Trchotillomania

Study Design Fatients Age (Year) Comorbidities NAC Dose T e Outcomes
The MAC group showed higher efficacy (Fy gp = 32152, p < 0.001)
. . - ) _ NEP— D i o o compared to the placebo group based on MGH-HPS. The NAC
Lerant, {éllfj[l:??li;lh?l?d Kim REIDBPCT Aclult {n = 500 1865 mmu‘?hl; :_.:::!:ll':“?a: ' 12002400 mg /sy SR, ?pt{ﬁlﬁi::nuhﬂh, group alse showed improvement in hair pulling seventy
AL 2l Py Py {Fyr = 18.245, p < 0.001) and resistance and control (Fy g = 37.067,
P = 00001 compared to placebo.
_ ADHD. depression. anxiel S5R1s, antipsychotics, Mo significant difference between NAC and placebo group based on
Bloch et al. (2013) [231] ELBPCT Pediatric (n = 349) B-17 (‘H:T} H .-E:!i. lor ST"T]- ¥ B00-2400 mg/day atomocoetine, MH-HFS (p = 0L55). Moderate decrease in hair pulling noted in
» I T psychotherapy bath groups (p = 0.002).
C Fluvosamine 150 mg/da After 2 woeks, stable mood and reduced hair pulling behavior
Fhao et al. (2021) [33] P Adult (n=1) 25, F BED, anxiety, depression BO0-1800 myg/ day i 00 m 5 P reported. At 14 weeks, patient reported no hair pulling or binge
P propion - Blaay cating episodes, and improved anxiety and depression.
_ . . . . After 16 weeks, patient had significant reduction in hair pulling, skin
{]:11‘-“‘- ﬂf‘;{?ﬁ;]ﬂﬂgj ri—;:—ﬂ Adult (n = 1) 18, F oD, d‘-‘FﬁB"E ancaety, 2700 mg/ day Hu-;;mf;:t;ﬁ;da}'. picking, depression, anxiety, and OCD symptoms. Full remission
wits not reached.
_— ] After 3 weeks, patient showed decreased hair pulling urges and
Kl .-and[ﬁr:]]o_-«. (2018) TE;T“ Adult (n=1) 18, F Depression, anxiety 1200 myg/day Fluoxetine 40 mg /day behavior. All depression and anxiety symptoms ceased. At 6-month

followe-up, o hair pulling was noted.

Casc Dioxepin 10 mg Aday,
Pino et al. (2017) [36] m[‘_?;t Pediatric {n = 1) 12, F Mot specified 2400 mg/ day ﬁ;: ot niﬁ ;u ':::gf ,:]d ;r

After 6 months, patient had improved hair density and dermoscopy
findings.

After 3 months, patient showed improvement at 1200 mg/ day.

RBaxrroes of al. {:’I_'I'I:."’:l [Z'i'.-'] :'ll::;l:l:l Pecliatric {'r:l = 1':| 11, 84 .I*.sHu'n.'ir ::l'u'pil_' dermatihs 12001800 mg,"i_l::}' Mowme RFemission with r_'u;,:lmph_-h: huimir 1'|.~|e_;|'|;:|wl']'| weins ascthiewgesd b
’ 1800 mg, day for 3 months.
Cage 1: After 2 months, hair pulling decreased with complete
o , ] s e remission within 4 months. Mo recurrence of hair pulling was noted
Crecan ‘"“I[.?_i:i"km (2016) 1_"::3_* Adult .::.;i g‘iﬂmmc 30, F; 14, F Mot specified; ATDHD 1200 mg day Mone; methylphenidate at 7-month follow-up. Case 2: After 2 woeks, significant
' - improvement of hair pulling noted with complete hair regrowth after
& months, No recurrencoe of hair pulling noted at 8-month follow-up.
- - Alter 4 weeks, patient showed noticeable regrowth of hair, which
Taylor ??nul:'llﬁ |"""E] andas Tt';l?'ﬁ Adhalt (m = 1) 58, F Uncxplained weight loss 1200 mg S day Moz further improvied at 10 works. Progress continued and maintained at
A2 wecks.
Rl Figgaes Barrsrtas o al. Cais B . . ) ) . Case 1 Within 2 months, hair T warth weas observed; Case 2
(2012) [40] report Adult (n =12 23, F:19.F Alopecia; Nob specified 1200 g S day Miowm Complete regrowth was observed afler 3 months of treatment.
Caser 10 Doser was inereased from 600 to 1800 mg/day over several
. ANIT - T i weeks. Complete cessation of hair pulling after 1 week on
Odlaug an[ciﬁ_lrrant (2007) Tt';l_“":'_r Ahalk (m = F) 28, M40, F ADE Iﬂ;nﬁa:-::::ing, Not ;‘f}_;ﬁ :i’;ﬁi; Mo 1800 myz/ day. Case 25 Dose was increased from 600 to 2900 mg / day.

Complete cessation of urges and hair pulling after 2 weeks on
2400 mg /day.

Global Impression.

disorder

cohort studies, one adult and pediatric open-label pilot study, and five case reports.

MNAC, N-acetylcysteine; RDBPCT, randomized double blind placebo controlled trial; ADHD, attention deficit hyperactive disorder; OCD, obsessive-compulsive disorder; SPD, skin
picking disorder; TTM, trichotillomania; PTSD, post-traumatic stress disorder; BED, binge eating disorder; 55RIs, selective serotonin reuptake inhibitors; SNEIs, serotonin-norepinephrine
reuptake inhibitors; TCAs, tricyclic antidepressants; MGH-HPS, Massachusetts General Hospital-Hair Pulling Scale; NE-YBOCS, Yale-Brown Obsessive Compulsive Scale; CGI, Clinical

Figure 2. NAC treatment studies for excoriation

Table 2. Summarizes all NAC treatment studies for excoriation disorder, which includes one adult randomized double-blind controlled trial, two adult retrospective

Summary of NAC Treatment Studies in Excoration Disorder.
. . — (Mther Concurrent
Study Dresign Patients Age (Year) Comorbidities MAC Dhnse Medications Oulcomes
. ) — After 12 weeks, NAC treatment group showed 5igniﬁr‘ant
. - Llepression - anxiety, T1M, . I . . L .
Carant et al. {2016) [46] REDBPC] Adult (n = 6B) 1865 nail bitine 1200-3000 mg / day Psychotropic medications improvernent in skin picking severity compared to placebo based
B on NE-YBOCS and CGl-Serverity scale (p = (LME, p = 0.03).
Hweang, Carmphsell, and Retrospechive . Lo G100 . . . e .
Sartor-Valirett (2021) coshanrl Adult (n — 28) Mean: 57.2 Mot speaficd 12002400 mg /day Doceepin, dulosctine After 12 weeks, 61.5% of p"t"'r:;f,i'é" ported a positive response o
[47] study .
Valproic acid, quetiapine,
. O L risperidone, . A
Biller anad Angulo (2003) ) Adult and pediatnc - . . . . Adfter 12 weeks, 100% of patients reporied reduced skin packing
48] label piliol {n = 35) 539 Prader—Willi syndnome 4501200 e/ day qp:mm].admsh growih behavior and 71% achieved complele resolution.
study hormone, me stormin,
levothyroxine, maodafinil
Retrospective Eisperidone, pipamperone, . .
. ) . . —_— P ] . After 12 weeks, 6 patients reported no changes in symptoms and
Wieting et al. (2021) [4Y] -;..u]w-rt Adult (n = 14) 17-53 Prader—Willi syndrome 18002400 mg /day an]:npr:{.ml:: sertraline, 2 sl woesared syl hases on CCLhrpeovemet sl
study milnacipran !
Case 1; Adter 2 weeks, patient reported decreased skin picking,
(ase . Treatmenl was conlinued for 3 months and no relapse al 6-month
~ 5 - E R
O=can (2021) [30] report Al (m = Z) 75, F; 36, F Mot specified 1200 mg/ day MNone follow-up. Case 2@ Afler & weeks, complele cessalion skin picking
reported and no relapse at 3-month follow-up.
Kilic and Keles (2019) Case : - _ - _ After 10 days, patient reported decreased skin picking symptoms.
[35] cepon Adult (m = 1) 42, T Depression 1200 mg/ day Venlafaxine 225 mg/day Connglete cussation of skin picking achieved at 3 monihs.
TTM, depression; Bipolar Venlafaxine 75 mg /day; . e s . .

I _ . . . k 12001500 mg S day; Loy . e Caze 1: Skin picking resolved completely. Case 2 Complele
Silva-Me m,{u al. {2014) S Adult (n = 3) 0,40, 5 dlmmw’.lki?ﬁmm' 1M mg /S day; I'Ih.mn.‘ 600 mg /day, i resplution of skin picking achieved and maintained for 10} months.
[51] report 31, F pathological jealousy, 1200 ma /da quetiapine 50 mg/day; Case % Substantial impros  of skin pickin

internet addiction srday fluoxetine 20 mg/day I P SIn pleking-
. - ) 4 wevks after a dose increase from 600 to 1200 mg/day, skin
Percinel and Yazica {ase Pediatric (n = 1 12 F N ified G00- 1800 d: M ki : and behavior d ased dramatically and Tk
{1’”14} |'-"2] n.'pu.:-rl: el sybrie [H = ':I . L | specihe rr|||-1',.'l Ay THE prcking I_Ir]-_l".:_'.g :,:111, b .1.,:1.-'||.:|r eerearsed] dramuaatecsa ¥ and Compr [l
remission achieved aller 4 weeks on 18K mg /day.
. , Patient reported 50% decrease of picking urges and behaviors
Odlaug and Grant (2007) Case . Bulimia nervosa,
B 41} report Adult (m = 1) 5. F compulsive buying GO0-1800 mg/ day Mone within 1 week after dose increase from 600 to 1200 mg /day. Patient

had no skin picking behavior after a dose increase to 1800 mg/day.

Global Impression.

MNAC, N-acetylcysteine; RDBPCT, randomized double blind placebo controlled trial; ADHD, attention deficit hyperactive disorder; OCD, obsessive-compulsive disorder; SPD, skin
picking disorder; TTM, trichotillomania; PTSD, post-traumatic stress disorder; BED, binge eating disorder; S5R1s, selective serotonin reuptake inhibitors; SMRIs, serotonin-norepinephrine
reuptake inhibitors; TCAs, tricyclic antidepressants; MGH-HPS, Massachusetts General Hospital-Hair Pulling Scale; NE-YBOCS, Yale-Brown Obsessive Compulsive Scale; CGI, Clinical

Figure 3. NAC treatment studies for onychophagia

Table 3. Summarizes all NAC treatment studies for onychophagia, which includes one pediatric randomized double-blind controlled trials and three case reports.

Summary of NAC Treatment Studies in Onychophagia

Study Design Patients Age (Year) Comorbidities NAC Duose ﬂtlﬁ.ﬂ;ﬁ?;?:::"t

Outcomes

Significantly increased nail length in treatment group compared to

Ghanizadeh et al. (2013) - P . OCD, depression, anxiety, . SSRIs, SMRIs, stimulants, . ) i P . )
[58] RDEPCT Pediatric (n = 42) 618 ADHD, tic disorder, SPD 200800 myz  day antipsychotics, TCAS placebo after 1 month (p < (L04). No significant difference noted
after 2 months.
Kilic and Keles (2019) Case . _ _ . After 3 weeks on 1800 mg/day, patient lost urge to bite his nails
[35] report Adult(n =1) 24, M Mot specified 12001800 myz fday Mo Efficacy was maintained after 6 weeks.
Ghanizadeh and Case T . Risperidone 2 mg/day and After 1 month of NAC, patient's parents reported reduced nail
Derakhshan (200 2) [59) report Pediatric (n = 1) 8. M Autism 800 mg/day thioridaxine 10 mg/day biting and autism symptoms.
Bipolar disorder; Case 1: After 2 weeks, patient completely stopped nail biting and
Case 46, P 44. P Depression, anxiely, 2000 mg /day; Lithium 90 my/day, results were maintained at 7-month follow-up; Case 2: After
Berk et al. (2009) [60] as-;_t Adult (n =3) v bipolar disorder; 2000 mg,/day; Not NL}U["[IﬂPIJ'IE‘ 300 mg,-’c]a_f,r 4 months, patient completed stoppe 'd n.nl biting and results were
repoe " Diepression, bipolar specified tarapine 15 myz; None maintained at 2-month follow-up; Case 3: After 28 weeks, patient
disorder reported reduction in nail biting,

Global Impression.

NAC, N-acetylcysteine; RDBPCT, randomized double blind placebo controlled trial; ADHD, attention deficit hyperactive disorder; OCD, obsessive-compulsive disorder; SI'D, skin
picking disorder; TTM, trichotillomania; PTSD, post-traumatic stress disorder; BED, binge eating disorder; SSR1s, selective serotonin reuptake inhibitors; SNRIs, serotonin-norepinephrine
reuptake inhibitors; TCAs, tricyclic antidepressants; MGH-HPS, Massachusetts General Hospital-Hair Pulling Scale; NE-YBOCS, Yale-Brown Obsessive Compulsive Scale; CGI, Clinical

Discussion

- Numerous studies have assessed the efficacy of
NAC for BFRBs.

- [Effective dose of NAC is uncertain as many
studies used varying dosages, especially in pediatric
v. adult populations.

- Some studies may have used subtherapeutic
dosages, which may have affected results.

- It remains unclear if higher doses correlate with
greater efficacy.

- Maedication adherence was not emphasized in most
studies.

- NAC has limited bioavailability which may be a
limitation for efficacy.

- There is evidence that esterification of the carboxyil
group in NAC to produce N-acetylcysteine ethyl ester
(NACET) increases lipophilicity with improved
pharmacokinetics.

Conclusions

- NAC may be a promising treatment for BFRBs with
high efficacy, low side effect profile, and
affordability.

- Evidence is limited, with only 2 clinical trials for
trichotillomania, one clinical trial for excoriation
disorder, one trial for onychophagia, and none for
onychotillomania.

- Long-term clinical trials with larger sample sizes
for adult and pediatric populations are needed.
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