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Abstract

Background: This study reports an open trial of family-based cognitive-behavioral therapy (CBT) in children and adolescents

with obsessive-compulsive disorder (OCD) exhibiting an onset pattern consistent with pediatric acute-onset neuropsychiatric

syndrome (PANS).

Methods: Eleven primarily Caucasian youth with PANS-related OCD (range = 4–14 years; 6 boys) who were incomplete

responders to antibiotic treatment, received family-based CBT delivered either face-to-face or via web camera.

Results: All participants completing treatment (8 of 8) were considered improved at posttreatment, and average obsessive-

compulsive symptom severity was reduced by 49%. Significant reductions in obsessive-compulsive symptom severity and in

clinician- and parent-rated OCD-related impairment were noted. Reductions in parent- and child-rated anxiety, child-rated

OCD-related impairment, and comorbid neuropsychiatric symptoms were not statistically significant.

Conclusions: Gains were maintained at follow-up, with 100% (6 of 6) of those assessed remaining improved. Implications for

treatment and further research are discussed.

Introduction

Pediatric acute-onset neuropsychiatric syndrome

(PANS) (Swedo et al. 2012), an umbrella term also encom-

passing pediatric autoimmune neuropsychiatric disorder associated

with streptococcus (PANDAS) (Swedo et al. 1998; Murphy et al.

2010), is a phenotype of obsessive-compulsive disorder (OCD)

wherein symptoms present with an abrupt and sudden onset, epi-

sodic course, concomitant neuropsychiatric sequelae (e.g., rigid or

repetitive behaviors, tics, worsening fine motor skills, frequent

urination), and occurrence of obsessive-compulsive symptoms

(Murphy and Pichichero 2002; Murphy et al. 2014). The nature of

onset and clinical presentation for PANS differs from the typical

pattern of gradual onset found in traditional pediatric OCD (Swedo

et al. 2012), and is associated with significant functional impair-

ment across multiple domains (Murphy et al. 2012; Swedo et al.

2012; Bernstein et al. 2013; Murphy et al. 2014a).

The majority of treatments researched for PANS-type OCD have

been pharmacological (e.g., intravenous immunoglobulin [IVIG],

plasmapheresis, prednisone) (Allen et al. 1995; Perlmutter et al.

1999; Murphy et al. 2014a). For example, Perlmutter et al. (1999)

supported the efficacy of IVIG and plasma exchange via reductions

of 45% and 58%, respectively, on the Yale-Brown Obsessive-

Compulsive Scale (Y-BOCS) (Goodman et al. 1989). However, the

side effect profile, and common experience of incomplete response

or symptom relapse for many youth utilizing such treatments

(Murphy and Pichichero 2002) warrant further investigation into

alternative treatment approaches.

The use of prophylactic antibiotic therapy has also been exam-

ined in youth with PANDAS/PANS. Snider et al. (2005) compared

penicillin and azithromycin in a 12 month parallel baseline design

among 23 youth with PANDAS. Although no significant difference

was found between the penicillin and azithromycin groups, youth in

both conditions showed significant decreases in the average in-

stances of exacerbated neuropsychiatric symptoms and strepto-

coccal infection as compared with the baseline period. Other data

have supported prophylactic antibiotic therapy (Garvey et al.

1999), and, although controlled data are limited, numerous clinical
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accounts suggest the benefit of acute antibiotic therapy among

youth with PANS (Murphy et al. 2014b). However, some youth

remain symptomatic after an adequate course of antibiotic treat-

ment, with some children experiencing symptom recurrence after

terminating antibiotic regimen, subsequent exposure to infection,

or for undetermined reasons.

Although the etiology of PANS remains unknown (Murphy et al.

2014), there is an attenuation of behavioral impulse control func-

tioning, as evidenced by commonly comorbid difficulties with

emotion regulation, oppositionality, and developmental regression,

thereby increasing the difficulty of suppressing a behavioral re-

sponse to anxiety and habituating to subjective distress (Murphy

and Pichichero 2002). Behavioral theory holds relevance in un-

derstanding why some children who receive benefit (as well as

those who do not) from immune modulating therapies remain

symptomatic. Obsessive-compulsive symptoms are maintained

through a combination of classical and operant conditioning,

wherein a specific event, setting, or situation becomes paired with

anxiety, resulting in a classically conditioned relationship between

the previously neutral stimulus and the conditioned response (CR),

namely anxiety. Once this relationship has been established, it is

strengthened or maintained through operant contingencies. First,

the act of avoiding the conditioned stimulus (CS) or engaging in

rituals when exposed results in distress relief, thereby negatively

reinforcing the conditioned relationship between CS and CR.

Second, to reduce child distress/impairment, family members ac-

commodate OCD symptoms, which similarly reinforces the ob-

sessive-compulsive cycle vis-à-vis distress reduction. Although

immunotherapies may be successful in addressing the etiological

determinants that facilitated the initial establishment of a rela-

tionship between CS and CR, the learning of the fear relationship

may be maintained, thus perpetuating symptom expression.

Given the efficacy of cognitive-behavioral therapy (CBT) for

pediatric OCD (Abramowitz et al. 2005; Pediatric OCD Treatment

Study Team 2004; Piacentini et al. 2011; Storch et al. 2013) and the

aforementioned behavioral theory, CBT may present an efficacious

approach to treating this population, especially in the instance of

partial response. Building on a prior case report (Storch et al.

2004a), Storch et al. (2006) conducted an open trial of intensive

outpatient CBT among 7 youth 9–13 years of age with PANDAS.

Eighty-six percent of youth met criteria for treatment response after

acute treatment, with 71% of cases meeting criteria for OCD re-

mission. The waxing and waning nature of symptoms among youth

with PANDAS was evident at follow-up assessment, as three of the

six responders experienced partial or full relapse; both participants

experiencing full relapse presented with comorbid oppositional

behavior, which was not targeted by the treatment protocol.

The present study reports an open trial examining the pre-

liminary efficacy of CBT for PANS-type OCD, delivered in

person or via web camera, among youth who were partial re-

sponders or nonresponders to sequentially provided antibiotic

treatment. We predicted that CBT would be associated with a re-

duction in obsessive-compulsive symptom severity, functional

impairment, and anxiety symptoms.

Methods

Participants

Participants were 11 children (6 boys) 4–14 years of age

(mean = 9.4 – 2.7 years), 91% (10/11) Caucasian, identified as

meeting criteria for the PANS subtype (Table 1 provides principal

symptoms). Anxiety disorder diagnoses were determined via admin-

istration of Anxiety Disorder Interview Schedule for DSM-IV-Child

Interview Schedule – Parent version (ADIS-IV-P) (Silverman and

Albano 1996), and additional psychiatric diagnoses confirmed

through use of best estimate procedures (Leckman et al. 1982) in

which consensus was sought between two licensed child and ado-

lescent clinical psychologists, regarding the diagnosis of OCD and

the presence of elements required for inclusion. In this procedure,

the two clinicians discussed clinical information provided by the

child and that child’s family, in addition to reviewing the partici-

pant’s completed measures and past clinical records to provide an

accurate diagnostic profile. Exclusion criteria included absence of

100% agreement for primary diagnosis. No youth were excluded

based upon diagnostic disagreement .

PANS criteria were confirmed by an experienced board-certified

child and adolescent psychiatrist. Many participants (6 of 11; 54%)

had an exacerbation or symptom onset within several weeks of

group A streptococcal (GAS) exposure, infection, or sore throat and

fever. All participants shared a history of dramatic onset. Partici-

pants were considered to have been incomplete responders if they

received a minimum of 4 weeks of antibiotic treatment deemed by

Table 1. Individual Presentation Data

Subject Age Gender Primary obsessions Primary compulsions

1 9 Female Contamination, Eating Repeating, Eating, Food Aversion
2 10 Female Harming others, Morality, Need to know Checking, Repeating, Reassurance
3 4 Male Contamination, Harming self/others,

Forbidden images, Losing things
Washing, Hoarding, Confessing

4 9 Female Need to know, Need for ‘‘just right’’ Checking, Repeating, Symmetry, Touch/Tap
5 11 Female Contamination, Violent images,

Thoughts of numbers/sounds
Washing, Repeating, Walking, Confessing

6 6 Female Contamination, Need to know,
Dysmorphophobia, Religiosity

Washing, Checking, Repeating, Symmetry,
Walking, Confessing

7 9 Male Harming self, Religiosity Washing, Checking, Repeating,
Symmetry, Arranging

8 8 Male Contamination, Harming self/others,
Forbidden thoughts, Losing things, Religiosity

Washing, Checking, Hoarding, Mental rituals

9 11 Male Forbidden images, Religiosity Avoiding, Mental rituals
10 12 Male Contamination, Religiosity Washing, Repeating
11 14 Male Harming self, Religiosity, Magical thinking Repeating, Symmetry, Hoarding, Walking
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the treating physician (T.K.M.) to be of reasonable clinical dosage

and duration based on the child’s age, body mass index, and tol-

erability, with no symptom remission after 4 weeks. Although there

are no formal guidelines delineating the specific antibiotic dosage

for use in PANS, the 4 week duration was based upon the physi-

cian’s clinical experience suggesting that most of the potential

clinical response would be achieved in this window.

Inclusion criteria included: 1) Primary diagnosis of OCD at

pretreatment derived from the ADIS-IV-P (Silverman and Albano

1996), with a clinical severity rating of ‡ 4; 2) symptom onset

recent ( £ 6 months) and of dramatic fashion; 3) completion of a 4

week regimen of antibiotic treatment; 4) Children’s Yale-Brown

Obsessive-Compulsive Scale (CY-BOCS) total score ‡ 16, or CY-

BOCS Compulsion Severity Score of ‡ 8 in the absence of artic-

ulated obsessions; and 5) being between the ages of 4 and 14 years.

Children were excluded if they met any of the following criteria: 1)

Autism spectrum disorder diagnosis, organic brain syndrome, or

intellectual deficiency; 2) current suicidality measured by the

ADIS-IV-P and/or all available clinical information; 3) recent

change in any antidepressant medication in the preceding 8 weeks;

or 4) concurrent psychotherapy. One participant was taking a se-

lective serotonin reuptake inhibitor (SSRI) on presentation, and all

participants maintained antibiotic regimen during course of CBT.

Procedures

Study procedures were approved by the local institutional review

board. Participants were recruited from the patient flow at a uni-

versity-based specialty clinic. The first or second author ( J.M.N. or

C.J.) obtained written parental consent, and child assent for youth ‡ 6

years of age. Thereafter, a trained clinician administered the CY-

BOCS to the child and parent in a private office, according to as-

sessment recommendations for youth (e.g., Lewin and Piacentini

2010). Following administration of clinician-rated instruments, a

research assistant provided instructions for completing child- and

parent-report measures. A member of the research staff remained

available to answer any questions and/or to assist the child with

completion of the assessment packet. In all, five total assessments

were conducted by an independent evaluator not involved in treat-

ment: Pretreatment, Session 4, Session 8, posttreatment, and 1–4

month follow-up. The assessments immediately following CBT

sessions 4 and 8 only involved administration of measures examining

parent- and clinician-rated OCD symptom severity, whereas other

visits included administration of all measures. Although follow-up

assessment was originally planned for 3 months following treatment,

difficulty in gathering responses from families resulted in actual

follow-up assessment times ranging from 1 month to 4 months

(mean = 2 months, 1 week) after treatment completion.

Treatment

The treatment protocol was a modified version of the Pediatric

OCD Treatment Study Manual (2004). It was designed to provide a

maximum of 14 CBT sessions (* 50 minutes each) in person or via

web camera on a twice-weekly schedule. Twice weekly sessions

were implemented because of the possibility of the impracticality

of maintaining any existing antibiotic regimen for the duration of a

typical course of CBT (e.g., 12–16 weeks). Provision of CBT via

web camera was offered to all families to better address factors that

restricted the use of CBT (e.g., travel and schedule limitations, cost

to family because of missing work and/or school), as well as to

maximize exposure authenticity (conducting exposure tasks in

natural settings). The majority of participating families (9 of 11)

requested therapy via web camera, although two families (living

less than 5 minutes from our clinic) participated in in-person ses-

sions. Among youth with OCD, CBT delivered via web camera has

demonstrated similar treatment effects to those of in-person treat-

ment (Storch et al. 2011).

The modified protocol included modules providing: Psycho-

education related to OCD, PANS, and CBT (sessions 1–2); hierarchy

development (sessions 2–3); cognitive restructuring introduction

and practice when developmentally appropriate (sessions 3–4);

and exposure activities (sessions 5–14). Although the protocol

followed a general structure consistent with the Pediatric OCD

Treatment Study (2004), various modifications were incorporated

to address individual needs associated with age (e.g., develop-

mental scaling of materials, techniques to increase parent involve-

ment) and maladaptive interaction dynamics between parent and

child (e.g., accommodation).

Measures

CY-BOCS. The CY-BOCS (Scahill et al. 1997) is a semi-

structured psychometrically sound (Storch et al. 2004b; Lewin et al.

2013) clinician-administered assessment of obsessive-compulsive

symptom presence and severity. The CY-BOCS consists of two

five-item subscales: Obsessions severity and compulsions severity,

the sum of which provides a total score. Internal consistency rating

was 0.76 for the current sample.

Clinical Global Impressions–Severity (CGI-Severity). The

CGI-Severity (National Institute of Mental Health 1985) is a single-

item rating of illness severity allowing the clinician to rate the

global severity of obsessive-compulsive symptoms, with scores

ranging from 0 (no illness) to 6 (serious illness). The CGI-Severity

was rated at pretreatment, posttreatment, and follow-up.

CGI-Improvement. The CGI-Improvement (Guy 1976) is a

single-item rating of clinical improvement that allows the clinician

to rate improvement in obsessive-compulsive symptoms, with

scores ranging from ‘‘very much worse’’ to ‘‘very much im-

proved.’’ The CGI-Improvement was rated at posttreatment and

follow-up. Participants rated as ‘‘much improved’’ and ‘‘very much

improved’’ were defined as treatment responders.

Child-Global Assessment Scale (C-GAS). The C-GAS

(Shaffer et al. 1983) was used to assess the child’s overall level of

functioning. Based on clinical information gathered via observation

and interview of the parent and child, the clinician provided a rating

of overall psychological functioning on a scale of 0–100.

Screen for Childhood Anxiety Related Emotional Dis-
orders (SCARED). The parent and child version of the SCARED

(Birmaher et al. 1997) measure symptoms of anxiety, including the

most common symptoms of panic/somatized anxiety, generalized

anxiety, separation anxiety, social phobia, and school phobia. The

SCARED has demonstrated good parent–child agreement, internal

consistency, test–retest reliability, and discriminant validity, and is

sensitive to treatment (RUPP Anxiety Study Group 2001). Internal

consistency ratings were 0.97 and 0.98 for the child and parent

versions, respectively.

Child Obsessive Compulsive Impact Scale-Child/Parent
Versions (COIS-C/P). The COIS-C/P (Piacentini and Jaffer

1999) assess the extent to which pediatric OCD causes impairment

in specific areas of child psychosocial functioning. Items specify
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potential difficulties in school (16 items), social (19 items), and

home/family (17 items) activities. The four remaining questions

assess global impairment related to school, social activities, going

places, and home/family activities. Internal consistency ratings

were 0.95 and 0.96 for the child and parent versions, respectively.

Child Behavior Checklist (CBCL). The CBCL (Achenbach

and Rescorla 2001) is a commonly used, psychometrically sound

118 item self-report scale assessing specific child behaviors from

the parent’s perspective. The CBCL provides a total behavior

problem score, several subscale scores, and scores on two dimen-

sions of behavioral dysfunction: Internalizing (e.g., anxiety, de-

pression) and Externalizing (e.g., aggression, impulsivity).

Data analysis

Using procedures provided by Schlomer et al. (2010), missing

data were determined to be at random. Given that listwise deletion

occurred with variables of interest in < 5% of response opportunities

(Arbuckle 1996), multiple imputation was conducted using SOLAS

4.0. Examination of all data at pretreatment, session 4, session 8,

posttreatment, and follow-up assessment points demonstrated nor-

mal distributions. Results were analyzed using repeated measures t

tests comparing pre- and posttreatment. In addition, CY-BOCS data

were compared across all time points using repeated measures AN-

OVA. Correction for family-wise error rate was not conducted, given

the preliminary nature of the study. Diagnostic outcomes were re-

viewed using descriptive and graphical methods. To determine the

degree to which gains were maintained after treatment, follow-up

was compared with posttreatment. The clinical relevance of findings

was calculated via Cohen’s d (Cohen 1988).

Results

Of the 11 consenting participants, 2 were lost to attrition prior to

the session 4 assessments; in both cases, participants’ symptom

intensity was such that more intensive treatment options were

sought, and study-based treatment terminated accordingly. An

additional participant completed all sessions, but dropped out prior

to completing posttreatment assessment for unknown reasons. The

remaining eight participants completed an average of 12.75 ses-

sions (range 4–14). Two of the eight treatment-completing partic-

ipants were lost to attrition prior to completing the follow-up

assessment. All instruments administered at follow-up were com-

pleted by the six remaining participants.

Primary outcome measures

Table 2 lists mean values for all primary and secondary outcome

measures across pretreatment, posttreatment, and follow-up as-

sessment points. Repeated measures t tests indicated that the youth

received significantly lower CY-BOCS scores at posttreatment

relative to pretreatment (T[7] = 3.72, q = 0.01, d = 1.88). This dif-

ference was maintained at follow-up assessment (T[5] = 0.86,

q = 0.43). As a whole, the group demonstrated positive treatment

response on the CGI-Severity, indicating significant improvement

from pre- to posttreatment (T[7] = 2.99, q = 0.022). Correspond-

ingly, 75% (6 of 8) of treatment-completing youth demonstrated at

least one or more grade of improvement on this scale at posttreat-

ment assessment. Specifically, posttreatment illness severity was

classified as ‘‘no illness’’ for one child (subject 9), ‘‘slight’’ for one

(subject 3), ‘‘mild’’ for two (subjects 1 and 8), and ‘‘moderate’’ for

four (subjects 4, 5, 6, and 10). Improvement was sustained at follow-

up assessment (T[5] = 1.00, q = 0.36), with illness severity classified

as ‘‘slight’’ for one child (subject 8), ‘‘mild’’ for four (subjects 1, 3, 4,

and 6), and ‘‘moderate’’ for one (subject 10). At posttreatment, all

youth completing posttreatment assessment (8 of 8) were considered

to be treatment responders on the CGI-Improvement. All participants

completing the follow-up assessment (6 of 6) retained their treat-

ment responder status. An analysis of variance (ANOVA) on CY-

BOCS scores yielded significant decrease among assessment

points (F[4,30] = 6.96, q < 0.001). A post-hoc Tukey test indi-

cated that posttreatment and follow-up assessment points dif-

fered significantly at q < 0.01; session 4 and session 8 assessment

points were not significantly different from the other assessment

Table 2. Primary and Secondary Outcome Measures Data

Scale
Pre mean (SD)

(n,8)
Post mean (SD)

(n,8)
Pre-post

effect size
Follow-up

mean (SD) (n,6)
Post-follow-up

effect size

CY-BOCS 25.8 (4.6) 13.2* (8.3) 1.88 12.8 (4.7) 0.06
CGI-Severity 3.8 (1.0) 2.1* (1.1) 1.62 2.0 (0.6) 0.11
SCARED-P 29.8 (21.6) 16.1 (13.6) 0.76 14.0 (9.4) 0.18
SCARED-C 26.4 (19.4) 22.2 (12.7) 0.26 13.5 (14.8) 0.63

COIS-P
Home 9.3 (4.8) 4.3* (3.7) 1.17 4.5 (1.9) - 0.07
School 7.9 (7.1) 2.4* (2.6) 1.03 5.2 (4.5) - 0.76
Social 7.1 (6.4) 0.6* (1.1) 1.42 2.5 (3.0) - 0.84

COIS-C
Home 8.5 (4.8) 5.3 (3.7) 0.75 2.0 (1.4) 1.18
School 7.8 (7.7) 3.2 (2.3) 0.81 2.5 (0.7) 0.41
Social 4.8 (5.8) 2.5 (1.4) 0.54 0.5 (0.7) 1.81

CBCL-Int 16.9 (11.7) 7.8* (7.8) 0.92 10.0 (9.9) - 0.25
CBCL-Ext 11.8 (9.3) 10.6 (6.0) 0.15 9.0 (7.5) 0.24

Effect size (Cohen’s d). Post-follow-up effect size compared follow-up administration results with those obtained at posttreatment.
*q < 0.05.
CY-BOCS, Children’s Yale-Brown Obsessive-Compulsive Inventory; CGI-Severity, Clinical Global Impressions-Severity; SCARED-P, Screen for

Childhood Anxiety Related Emotional Disorders –Parent Version; SCARED-C, Screen for Childhood Anxiety Related Emotional Disorders –Child
Version; COIS-P, Child Obsessive Compulsive Impact Scale –Parent Version; COIS-C, Child Obsessive Compulsive Impact Scale –Child Version; CBC-
Int, Child Behavior Checklist Internalizing Subscale; CBCL-Ext, Child Behavior Checklist Externalizing Subscale.
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points. Figure 1 provides a plot of mean CY-BOCS total scores

across assessment administration time points.

Secondary outcome measures

Significantly lower parent ratings on internalizing problems from

pre- to posttreatment (T[7] = 2.84, q = 0.04) were observed. This

difference was maintained at follow-up assessment (T[5] = 0.98,

q = 0.43). Parent ratings on externalizing problems did not demon-

strate significant improvement (T[7] = 1.90 q = 0.25) at posttreat-

ment assessment. Comparison of SCARED total ratings failed to

demonstrate significant improvement from pretreatment at the

posttreatment for parent (T[7] = 0.88, q = 0.42) or child (T[7] = 0.05,

q = 0.97) ratings. Parent-rated impairment demonstrated signifi-

cant improvement at posttreatment assessment across all domains:

Home (T[7] = 2.64, q = 0.04); School (T[7] = 2.55, q = 0.04); and

Social (T[7] = 2.52, q = 0.05). Additionally, these improvements

were maintained at follow-up assessment across all domains:

Home (T[5] = 1.44, q = 0.24); School (T[5] = 3.00, q = 0.06); and

Social (T[5] = 1.70, q = 0.19). Child-rated impairment failed to

indicate significant improvement from pre- to posttreatment for

any domain: Home (T[7] = 1.13, q = 0.31); School (T[7] = 0.00,

q = 1.0); and Social (T[7] = 0.54, q = 0.61).

Discussion

Presentation of PANS-type OCD is characterized by sudden and

abrupt onset or exacerbation of symptoms. A variety of pharma-

cological treatments have been used to address symptoms; how-

ever, many times obsessive-compulsive symptoms show limited or

partial response. Limited evidence to date (Storch et al. 2004a,

2006) suggests that CBT may hold promise as a treatment for

PANS-related OCD.

Youth who completed treatment showed significantly improved

ratings at posttreatment and follow-up on the CY-BOCS, with a large

effect size consistent with the Pediatric OCD Treatment Study Team

(2004) outcomes and with previous work in this area (Storch et al.

2006). Relative to pretreatment, CY-BOCS reductions of 49% and

50% were observed at posttreatment and follow-up, respectively.

Similarly, significant reductions in parent-rated internalizing symp-

toms and parent-rated impairment across all domains were observed

at posttreatment. All participants who completed treatment were

much or very much improved at posttreatment and follow-up. No

evidence of partial or full relapse with respect to OCD symptoms – as

evidenced by improved ratings on instruments – was observed

among those participants completing follow-up assessment.

Reductions in child- and parent-reported anxiety were not found,

potentially reflecting the nature of treatment (i.e., focus limited to

OCD symptoms). Reductions in child-rated impairment and parent-

rated externalizing problems were nonsignificant. These findings may

be the result of increased within-subject error resulting from poor and/

or inconsistent reporting among youth. Alternately, the treatment did

not target externalizing behaviors (which often were subclinical prior

to treatment); therefore, reductions were not expected.

Given the episodic nature of PANS presentation, the short-term

maintenance of gains may reflect the prophylactic utility of com-

bining CBT with continued antibiotic treatment against cyclical

exacerbations commonly associated with the PANS group. Utili-

zation of antibiotic treatment to reduce acute symptom loading in

conjunction with sequential implementation of CBT may improve

the level of competency among youth and their parents in utilizing

learned adaptive behaviors (e.g., exposure activities) and altering

accommodation-based routines, even if reexposure to infectious

trigger(s) should occur.

Limitations

The findings of the current study must be examined against the

backdrop of limitations. First, the study did not utilize a control

condition. However, it should be noted that use of a waitlist or no-

treatment control is problematic, given the impairing and episodic

symptom course characteristic of PANS-type OCD. Second, the

study presents data from a small sample size of eight treatment-

completing participants, resulting in findings that may not gen-

eralize to the population of youth with PANS-type OCD. Third,

it is unclear to what extent, if any, continuation of antibiotic

treatment accounted for OCD symptom reductions; however, it

appears clear in all cases that the child and family members

benefited from skills learned during CBT. Unfortunately, the

waxing and waning nature of symptoms likely contributed to

participant attrition. Finally, given a single follow-up assessment

point, the episodic nature of PANS-type OCD symptoms was not

adequately captured. Future research should seek to make use of

longer follow-up duration to assess the maintenance of CBT-

related gains in this population.

Conclusions

This study focused on the utility of CBT to address symptoms of

PANS-type OCD resistant to antibiotic prophylaxis treatment.

Findings of the current study are consistent with those found in

studies of traditional (i.e., non-PANS-type) presentations of OCD;

specifically, significant reductions in OCD symptoms were en-

dorsed by all participants who completed a full course of CBT. In

addition to lending additional evidence to support the efficacy of

CBT among youth with PANS-type OCD, these findings suggest

its appropriateness in conjunction with antibiotic treatment, as a

potential means of altering the symptom trajectory commonly as-

sociated with PANS presentation.

Clinical Significance

The use of CBT for PANS-type OCD symptoms demonstrated

promising treatment effects as an augmentation strategy to antibi-

otic therapy, for active or residual symptoms. Although PANS-type

OCD has a biological etiology, it is evident that such symptoms

FIG. 1. Plot of mean Yale-Brown Obsessive-Compulsive Scale
(CY-BOCS) total scores across assessment administration time points.
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are maintained by a variety of environmental and behavioral

characteristics (avoidance, family accommodation, negative re-

inforcement). Therefore, CBT, particularly subsequent to the

initial phase of symptom onset, may attenuate the episodic pat-

tern of symptom exacerbation that is a hallmark of PANS, and

interrupt the behavioral cycle of ritual engagement and family

accommodation that serves to maintain some level of functional

impairment.
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