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n-based data from a large West-Coast health
, assessment of whether streptococcal infection
ased risk for OCD, TS, or tic disorder.

dy of children age 4- 13 receiving their first
tic disorder between 12/92-12/99 at outpatient
ched to controls by birth date, gender, primary
to seek health care.



TABLE 3. Association of GABHS Infection and Risk for Disease
Cases, 11 (%) Controls, n (%) OR 95% CI
All cases
GABHS within 3 mo of onset
Any 10 (6.9) 19 (3.1) 2.50 1.09, 5.70
GABHS within 1 y of onset
Any 24 (17 57 (9.4) 1.51 1.17, 3.43
=2 10 {6.9) 12 (2.0) 3.46 1.75, 111
oCD
GABHS within 3 mo of onset
Any 2 (6.1} 2(1.6) 3.51 0.70, 35.5
GABHS within 1 y of onset
Any 4 (12} 17 (13) 0.99 0.31, 3.20
=2 1 (3.0} 2 (1.6) 2.32 0.21, 25.6
TS, no OCD
GABHS within 3 mo of onset
Any 3 (7.3 4 (2.2} 3.05 0.58, 16.2
GABHS within 1 y of onset
Any & (15) 11 (6.0} 2.60 0.83, 5.12
=2 &6 (15) 2({1.1) 13.6 1.93, 51.0
Tic disorder only
GABHS within 3 mo of onset
Any 5(7.1) 13 (4.4) 1.57 (.62, 5.66
GABHS within 1 y of onset
Any 14 (200 29 (9.7 2.06 1.19, 5.14
=2 3 (4.3} 8(2.7) 1.78 0.44, 7.18

'S
ITAL

ADEMY




_ _ MASSACHUSETTS
ccal Infection and Obsessive- GENERAL HOSPITAL

s Syndrome, and Tic Disorder PSYCHIATRY ACADEMY

42/peds.2004-2058)

, tics were more likely than controls to have had prior
2; 95% CI: 1.05, 4.69) in 3 months before onset date.
multiple streptococcal infections within 12 months (OR:

roup A B-hemolytic streptococcus within a 12- month
ncreased risk for TS (OR: 13.6; 95% CI: 1.93, 51.0)

as a result of a post-infectious autoimmune phenomenon
cal infection.
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., Pediatrics; 2004: 113; 883-886)

n in the school age period
are high
es of stress and can be worsened by other precipitants

ents appear 3-5 months after GABHS; Swedo et al initially
ths before symptom onset may be acceptable for

have onset before puberty

les of 80 consecutively referred TS patients had sudden,
tics (Singer; Ped Neurol, 2002)
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latrics; 2008;121:1188-1197)

hort study

h office visits every 3 months; monthly throat cultures for 24

3 days of clinical exacerbation; investigators were blind to

and exacerbations in the PANDAS group compared to controls.
cilated with strep infection (within 4 weeks), and all were in cases.

ilons in PANDAS group were precipitated by strep infections!

ut features of PANDAS, a low threshold for obtaining
nd/or acute, explosive exacerbation of tics/OCD may be

occus infection is indicated only for positive throat culture or



ract Infections and Exacerbations of
Symptoms: A Prospective gﬁﬁ%ﬁ%&%‘gﬁ&

. Singer, H. Dure, L. Grantz, H. Katsovich, L. PSYCHIATRY ACADEMY
hnson, D. Kurlan, R. and Kaplan, E.
and Adolescent Psychiatry; 2011; Volume

sign; N=31 PANDAS and 53 non-PANDAS subjects. Clinical
evaluated regularly over 25 months. Additional testing occurred
acerbation. Lab personnel were blind to clinical status, and
esults.

observed in number of clinical exacerbations or number of new

f51 (12%), a newly diagnosed GABHS infection was followed,
D exacerbation. In each case, this occurred in the non-PANDAS

vidence for a temporal association between GABHS infections
hildren who meet published diagnostic criteria for PANDAS.
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Age [years), mean = 5D (range)* 31 9.6 = 1.9(6.013.2) 53 10.5 = 1.8 [6.613.9)
Girls (%) 31 199% 53 28%
Caucasion [%) 31 1005 53 DA%
Parent educafion [years), mean = 5D 3o 155+ 2.5 53 15127
Primary diognoses (%)

TS fincleding chronic fics) 26 B4 47 232

oD 22 71 25 &d
Age of onset [years], mean = 5D [range)

TS fincheding chronic fics] 24= 58+ 2.1(29) 49= 6.1~ 1.9(310)

OCD 22" &.6 + 2.2 (2-10) e &6+ 1.8(3-10)
Baseline sympiom severity by diagnosis, mean = 5D

TS fincleding chronic fics)* 246= 18.5 + 2.1 4= 175+ 88

CHo D 22k 109 8.4 ask 12259
Cither DSAHV diagnoses [%)

ADHD 31 42 53 53

Separation anxiaby 31 13 53 11

Specific phobia 31 3 53 1"

Maijor depression 31 & 53 11
Sympéom severity, mean *= 5D

ADHD rafing scale” 31 1846 = 13.% 53 222+ 143

ASCP 31 BFx7.4 53 105 =82

CDiE 31 5845 53 58 x+x4623

MASCH 31 454 + 14.1 53 457 = 19.4

CGASInvestigator’ 31 A 53 FE2x+12%9
Positive family history (%)

Tics 31 a7 53 42

oD 31 AT 53 38

ADHD 31 AT 53 2

Anxiety disorder 31 52 53 42

Maijor depression 31 S0 53 as

Rheumatic fever 20 B




Relative Risk for Newly Diagnosed Group A 8 Hemolytic
Streptococcal (GABHS) Infections Controlling for Age

A LA N A AL AA ARNE L ANrA AErALaAvTE A&

Relative
n=31 (n=53 Total PANDAS/Non-PAMNDAS Risk @5% Cl

Total number of exocerbations 25 a4 Le
Mumber of subjects with 14 20 36

exacerbations Ralafive risk for definite GABHS 0.50 0Q.201.22
Mumber of subjects with & 7 13 _ _

multiple exocerbations |ﬂ|&'.:l||:|nﬁ-
Maximum number of e 5 5

exacerbafions per subject EE"E“'H'E ”EIL;. 'I:l:lr Fﬂ'ﬁ-ﬁib‘lﬂ GAEHE II.I.II]:I ﬂﬂd'ﬂ'ﬁﬂ
Tic exacerbafions a2 . .
Mumber of subjects with fic 26 |ﬂ{&:h|:|nﬁ-

axacerbations . . . .
e . Relafive risk for definite + possible Q.81 0.45-1.43
Numbor 5f subjects with OC H GARHS infections
Combined fic + OC 5

axacerbations . . , ) - .
Number of Eiﬂ,,,i., - 5 s Moker Mone af the ralaffve nsks wee dafisioolly signifoant, C =

OC exacerbations confidance inferval PANDAS = pediaiic arbimmune disorders
ookt wih depbreed i, associgied with srepiocoooal infactions.
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obsessive-compulsive disorder, or both (N =
personal and family history, diagnostic interview,
Ical record review, and measurement of

occal antibodies.
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PANDAS Without PANDAS PSYCHIATRY ACADEMY
Total (%) M (%) F (%) Total (%) M (%) F (%)
Sujects emolied " 2%(66) 1362 B8 % 56 (M)
Ethnicy
Hspanic 20) 2(7) 0 5 4{10) 1
Asan 0 0 0 34 38 0
Afrcan American Q) (4 0 0 0 0
Caucasian B8 25(89) 13 {100) 60 (88) 3182 A(9)
Diagnuss
060, notis 0= 2) 8.00) 5(18) 30 14 (21 4) 10(3)
Tic, o 00 {n= 19) 512) 3(11) 2(15) 1421 10 28 4(13)
0C0+4c in = 68) 28 69) 2(N) 862 A0 (%) 24 63 16(53)
ADHD f = 56) 2% B1) 18 (64 754 3 () 20 63) 1)
Akt nstabiy 24 B9 15 (54 9 69) 2R 2 6 18 (60)
Psychotic symptoms §(12) 4{14) 18 6(9 38 3(10)
Separation anxiely 12 29) 8(29) 4 15(2) T(18) 8(20)
Dutaton o fiess, years' 2 28 27 19 18 10
Age d onsel, years 59 5.8 B.1 56 58 5.5
Ralings
CYBOCS AR EIK A2=178 28 =67 206 =96 199+ 101 A3=89
YGTSS A.7=99 1956 =97 A2+108 17299 182+10.3 15592
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PANDAS  Without PANDAS

ey _h=®

n (%) n (%) ¢ Pl

Elevated ASO 21 (59 207 47 o
Fevaid ati-DNsel 19 49 24 W40 7
Flevated ot 1436 15 (25 4 24
No sevations 0 2 07 01 <0001
| titer elovations 16 1] 1607 22 13
| titer elevations 71 54 19 (32 4B
3 ity ehevations 25 35) t 66
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nces were found on several variables, such that children
ANDAS) were more likely to have had

mptoms during antibiotic therapy
iIdectomies
al infection

Ical features associated with PANDAS should assist in
of obsessive-compulsive disorder/tics.
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Figure 1: Hierarchy of the Pediatric Acute onset Nauropsychiatric Syrndromae.
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Criterion Description

! Abrupt, dramatic onset of obsessive-compulsive disorder or severely
restricted food intake

I Concurrent presence of additional neuropsychiatric symptoms, with
similarly severe and acute onset, from at least two of the following
seven categories (see text for full description):

1. Anxiety

2. Emotional lability and/or depression

3. Irritability, aggression and/or severely oppositional behaviors

4. Behavioral (developmental) regression

5. Deterioration in school performance

6. Sensory or motor abnormalities

7. Somatic signs and symptoms, including sleep disturbances, enuresis
or urinary frequency

I Symptoms are not better explained by a known neurologic or medical

disorder, such as Sydenham chorea, systemic lupus erythematosus,

Tourette disorder or others.
Note: The diagnostic work-up of patients suspected of PANS must be

comprehensive enough to rule out these and other relevant disorders.
The nature of the co-occurring symptoms will dictate the necessary
assessments, which may include MRI scan, lumbar puncture,
electroencephalogram or other diagnostic tests.
WWW. MGHCME.ORG




TABLE 1. OVERVIEW OF PANS EVALUATION

Family history

Medical history and physical examination

Psychiatric evaluation

Infectious disease evaluation

Assessment of symptoms and history that points to need for
further evaluation of immune dysregulation (autoimmune
disease, inflammatory disease, immunodeficiency)

¢ Neurological assessment
* Assessment of somatic symptoms, including possible sleep

evaluation
Genetic evaluation

PANS, pediatric acute-onset neuropsychiatric syndrome.

1:110.1089/cap.2014.0084
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Recommendations from the 2013 Consensus




TABLE 2. DIFFERENTIAL DIAGNOSIS FOR YOUTH WITH PANS

* Obsessive compulsive disorder

* Anorexia nervosa

* Avoidant/restrictive food intake disorder (ARFID)
* Tourette syndrome

* Transient tic disorder

* Bipolar disorder

¢ Sydenham chorea

* Autoimmune encephalitis

¢ Systemic autormmune disease”

* Wilson's disease”

“Relatively rare conditions.
PANS, pediatric acute-onset neuropsychiatric syndrome.




General laboratory studies
All patients meeting PANS criteria should have the following:

* Complete blood cell count with manual differential

* Erythrocyte sedimentation rate (ESR) and C-reactive protein
(CRP)

* Comprehensive metabolic panel

* Urinalysis (to assess hydration) and to rule out inflammation
for children with urinary complaints; clean-catch urine cul-
ture for those with pyuria

* Throat culture, anti-streptolysin O (ASO) and anti-DNAse B
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J. Kennel, A. et al Characterization of the
sychiatric Syndrome Phenotype

nt Psychopharmacology; DOI:



TasLE 1. FREQUENCY OF CLINICAL SYMPTOMS

n (%)
Anxiety 43 (100)
Panic/Somatic® 15 (35)
Generalized anxiety disorder (GAD)* 200(47)
Separation anxiety disorder (SAD)" 33(77)
Social phobia® 12 (28)
School avoidance® 20 (47)
Mood and behavioral symptoms 43 (100)
Emotional lability and/or increased irritability 43 (100)
Anxinustepraqsedb 19 (46)
Wiﬂ]drawal.-’[}eprﬁssiunb 10 (24)
Somatic cnmplaintsb 9(22)
Social pmhlemsb 2(5)
Thought problems® 21 (51)
Attention pmhlemsb 8 (20)
Rule-breaking behavior” 3(7)
Aggressive behavior” 12 (29)
Suicidality (n=33) 10 (30)
Behavioral regression 36 (84)
Deterioration in school performance 36 (88)
Sleep disturbance 36 (84)
Tics 30 (70)
Simple 30 (70)
Complex 12 (28)
Sensory abnormalities 26 (61)
Urinary problems 24 (56)
Frequent urination (pollakiuria) 19 (44)
Enuresis 11(26)
Handwriting deterioration in youth ages 17 (57)

7-14 years (n=30)

Food restriction

ADHD diagnosis
[nattention”
[mpulsivity hyperactivity
Oppositionality

[mational thinking and/or psychotic symptoms
Visual hallucinations
Olfactory hallucinations
Auditory hallucinations

Mydriasis

Choreiform movements

Anorexia (not caused by PANS-OCD)

Visuospatial/Motor impairment (n=42)’

Obsessive compulsive symptoms
Harm to self and/or others
Ordering and/or amanging, symmetry
Contamination

Sexual and/or religious
Collecting and/or hoarding

MASSACHUSETTS
GENERAL HOSPITAL

PSYCHIATRY ACADEMY




TABLE 2. FREQUENCY OF INFECTIOUS TRIGGERS AND [LILNESSES
BAsSED ON PARENT REPORT AND MEDICAL RECcORD REVIEW

MASSACHUSETTS
GENERAL HOSPITAL
n (%)
Infectious triggers PSYCHIATRY ACADEMY
Group A streptococcus (GAS) 25 (58)
Mycoplasma pnewmoniae 5 (12)
Upper respiratory infection (URI) 16 (37)
Lyme 1 (2)
No infectious trigger 4 (9)
Other™ S5 (12)
Medical history
Freguent strep/Tonsillitis 31 (72)
Freguent URIls 25 (58)
Freguent ear infections S5 (12)
Pneumonia 5 (12)
Premature birth o (14)
Pregnancy complications” 5 (12)
Immune-based illness 22 (51)
Kawasaki’ s disease 2 (5)
Allergies O (21)
Asthma T (16)
Hashimoto®s thyroiditis 1 (2)
P=soriasis 1 (2)
Neutropenia 1 (2)
Henoch-scholein purpura 1 (2)

“Urinary tract infections, gastrointestinal illnesses, exposure to undiag-
nosed illness in sibling.

PPre-eclampsia., induction, prenatal exposures, postnatal complications,
abnormal Apgar scores.




TABLE 3. CHARACTERISTICS OF YOUTH WITH PANS AND A CoMPARISON BY TIC PRESENCE MASSACHUSETTS
GENERAL HOSPITAL
Total sample Youth with Youth without PSYCHIATRY ACADEMY
(n=43) tics (n=230) tics (n=13)
n (%) n (%) n (%) f p value
Male 24 (56) 19 (63) 5 (38) 2.28 0.13
Comorbid ADHD 20 (47) 16 (53) 4 (31) 1.86 0.17
Comorbid non-OCD anxiety disorder 43 (100) 30 (100) 13 (100) - -
Elevated laboratory results

Anti-DNAse B (n=42) 30 (71) 21 (70) 9 (69) 0.05 0.83
Anti-streptolysin O (ASO) (n=43) 16 (37) 12 (40) 4 (31) 0.33 0.57
Anti-nuclear antibodies (n=19) 1(5) 1(3) 0 049 049
Mycoplasma immunoglobin M (IgM) (n=42) 9 (21) 5(17) 4 (31) 141 0.23
Mycoplasma immunoglobin G (IgG) (n=42) 27 (64) 201(67) 7(54) (.64 042
Lyme screen (n=42) 5(12) 5(17) 0 227 0.13
Western blot confirmation (n=35) 0 0 0 - -

Raji cell (n=42) 14 (33) 11 (37) 3(23) 0.53 047
Low IgG (n=42) 2(5) 2(7) 0 (.94 0.33
Low IgA (n=42) 6 (14) 6 (20) 0 3.15 0.08
Low IgM (n=42) 0 0 0 - -

Elevated IgE (n=42) 13 (31) 8 (27) 5(38) 0.50 0.48

ADHD, attention deficit hyperactivity disorder; OCD, obsessive compulsive disorder; PANS, pediatric acute-onset neuropsychiatric syndrome.
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lticentre Tics in Children Study (EMTICS)

of this work was to investigate the association between group A streptococcal
g unaffected children with a family history of chronic tic disorders (CTDs).

, children with no history for tics who were 3 to 10 years of age with a first-

d from the European Multicentre Tics in Children Study (EMTICS) across 16
ection was assessed with throat swabs, serum anti-streptolysin O titers, and

S. GAS exposure was defined with 4 different definitions based on these

ith time-varying GAS exposure were conducted to examine the association of
ollow-up. Sensitivity analyses were conducted with Cox regression and logistic

cruited; 1 child was found to have tic onset before study entry and therefore was
veloped tics over an average follow-up period of 1 (SD 0.7) year. There was a
cs, with girls having an =60% lower risk of developing tics compared to boys
interval [CI] 0.2-0.7).

ence to suggest an association of any of the 4 GAS exposure definitions with
0.310, 95% CI 0.037-2.590; definition 2: HR 0.561, 95% CI 0.219-1.436;
61; definition 4: HR 0.725, 95% CI 0.384-1.370).

est an association between GAS exposure and development of tics


https://pubmed.ncbi.nlm.nih.gov/?term=Schrag+AE&cauthor_id=35110379
https://pubmed.ncbi.nlm.nih.gov/?term=Martino+D&cauthor_id=35110379
https://pubmed.ncbi.nlm.nih.gov/?term=European+Multicentre+Tics+in+Children+Study+%28EMTICS%29%5BCorporate+Author%5D
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e diagnosis of PANDAS in children with

veral precipitants of explosive OCD/tic onset
hose with fever, and/or sore throat or recent

ody titers can be confirmatory.

e “explosive” or onset acutely, but it is
tric OCD.

ctious triggers can be associated with acute

us trigger, a workup for inflammatory origin
ment of the infectious agent is indicated.

IDS, steroids and/or immunomodulatory
ently.



