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PANDAS 

•  Pediatric 
–  3‐12 year olds 
–  M>F 

•  Autoimmune 
–  Type II hypersensiHvity reacHon (anHbody cross‐reacHvity)   
–  Mechanism similar to rheumaHc fever  

•  Neuropsychiatric Disorders  
–  Obsessive compulsive disorder (OCD) 
–  Tic disorder (TD)  
–  ToureQe syndrome  

•  Streptococcal infecHons  
–  Group A Beta HemolyHc Streptococci (GABHS)   

www.ocfounda*on.org  



Why are PANDAS Gray?  

•  Do they exist?  
•  Diagnosis    
•  Treatment 

•  Prophylaxis 



Do PANDAS Exist?  

•  1994 case: 9 YO F w/ rheumaHc chorea & OCD  
Sx resolved with plasma exchange 

•  Neuropsychiatric features of rheumaHc fever  
~70% had OCD Sx  

•  1995 PITANDS  
–  Pediatric InfecHon Triggered Autoimmune 
Neuropsychiatric Disorders  

•  1998 PANDAS coined   
•  Subsequent invesHgaHons controversial results  

Clinical Prac*ce & Epi in Mental Health 2008, 4:13 



Do PANDAS Exist?  

Curr Infect Dis Rep (2010) 12: 103‐109  



Do PANDAS Exist? 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Do PANDAS Exist?  

Curr Infect Dis Rep (2010) 12: 103‐109  



Diagnosing PANDAS 

1.  Pre‐pubertal onset  
2.  OCD &/or TD per DSM‐IV criteria   
3.  Abrupt onset & episodic course of Sx 
4.  Presence of neurological abnormaliHes during 

periods of Sx exacerbaHons 

5.  Temporal relaHonship of exacerbaHons w/ 
GABHS infecHon  

Journal of Pediatrics Vol. 106, No.5 



Diagnosing PANDAS 

•  LimitaHons 
– May not be able to disHnguish PANDAS from other 
subsets of OCD or TD 

– Children in PANDAS studies had mulHple 
neuropsychiatric comorbidiHes  
•  ADHD, depression, anxiety, etcetera  



Treatment 

PANDAS 

GABHS 
(Sx vs. ASx) 

AnHbioHcs 
IVIG 

Plasma Ex. 

Neuropsych
Disorder  

CBT 

SSRIs 

TCAs 

AnHpsychoHcs 



PANDAS Prophylaxis  

•  Penicillin prophylaxis is effecHve in prevenHng 
recurrences of rheumaHc fever 
– Hypothesis that this would reduce 
neuropsychiatric exacerbaHons  



Clinical QuesHon  

P  PaHents meeHng PANDAS criteria  

I  AnHbioHc Prophylaxis  

C  Placebo  

O  InfecHon rate 
Neuropsychiatric exacerbaHon rate 
Neuropsychiatric exacerbaHon severity  



Search Strategy  

Databases  ‐Cochrane, Embase, Medline, Pubmed, Google 
Scholar, Trip Database  

Search Terms  ‐PANDAS, pediatric autoimmune neuropsychiatric 
disorders associated with streptococcal infecHons, 
anHbioHcs, penicillin, azithromycin, erythromycin, 
prophylaxis, OCD, TD, ToureQe Disorder 

Limits  ‐Humans, English, Age 0‐18 years, 1993‐present  

Results  ‐362 citaHons  

Excluded  ‐Case reports  
‐PaHents not meeHng PANDAS criteria  
‐Treatment reports/studies  

Analysis   ‐2 clinical trials  



Biol Psychiatry 1999;45:1564‐1571 



Garvey et al 

D  ‐Randomized double blind cross over study  
‐8 month duraHon 
‐Children recruited over 3 years  

P  ‐N=37 
‐PANDAS criteria  
     ‐4‐15 YO  
     ‐TD or OCD per DSM‐III‐R or DSM IV 
     ‐Hx of ≥ 2 strep‐associated exacerbaHons  

I  ‐Penicillin V 250mg PO BID x4 months, placebo x4 months 

C  ‐Placebo x4 months, penicillin V 250mg PO BID x4 months  

O  ‐Number of strep infecHons 
‐Number of exacerbaHons  
‐Overall severity of Sx  



Garvey et al: Results 

NSS 

NSS 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Garvey et al: Results 

Scores @ month 4  Penicillin  Placebo 

GAS  76.36  78.86 

CGI  3.64  3.93 

YGTSS  13.39  12.97 

CY‐BOCS  3.27/2.52  3.96/2.96 

GAS: Global Assessment Scale 
CGI: Clinical Global Impression 
YGTSS: Yale Global Tic Severity Scale  
CY‐BOCS: Child Yale‐Brown Obsessions & Compulsions; Scale  



Garvey et al: Conclusion    

•  Did not achieve an acceptable level of 
streptococcal prophylaxis  
– No conclusions can be drawn 



Garvey et al: Strengths  

•  Blinding  
– FormulaHon   
– ADRs  

•  Tried to account for rise in strep infecHons 
during winter months  

•  Used validated Sx  quesHonnaires  



Garvey et al: LimitaHons  
•  RandomizaHon method not stated  
•  Small sample size, no power calculaHon  
•  DefiniHon of strep‐associated exacerbaHon  3 months  
•  Sx scores  

–  YBTSS score 0‐10 subclinical  
–  CY‐BOCS score 0‐7 subclinical  

•  Co‐intervenHons allowed, but not published  
•  Treated all +ve throat cultures contaminaHon 

–  Revised protocol during last year 
•  No comment on strep resistance rates  
•  Compliance assessment  
•  Sx monitored monthly, method not stated  
•  Global raHng obtained from parents at month 8 
•  No ITT 
•  No comment on ADRs 



Biol Psychiatry 2005;57:788‐792 



Snider et al 

D  ‐Double blind RCT  
‐12 month duraHon  
‐Children recruited over 3 years  

P  ‐N=23 
‐PANDAS Criteria 
     ‐5‐9 YO 
     ‐TD or OCD per DSM‐IV 

I  ‐Azithromycin 500mg PO q week  or penicillin V 250mg PO BID 

C  ‐RetrospecHvely to no prophylaxis  

O  ‐Primary: number of strep infecHons  
‐Secondary: number of exacerbaHons  



Snider et al: Results 



Snider et al: Conclusion 

•  AnHbioHc prophylaxis was effecHve in 
decreasing strep infecHons & neuropsychiatric 
Sx exacerbaHons  
–  If compliance is assured 
–  Interpret results with cauHon  



Snider et al: Strengths 

•  Blinding of formulaHon 
•  Compliance assessment  

•  Used validated Sx quesHonnaires 



Snider et al: LimitaHons 
•  RandomizaHon method not stated  
•  Small sample size  
•  DefiniHon of strep‐associated exacerbaHon  
•  Sx quesHonnaire scores not provided  ?disease severity 
•  Co‐intervenHons allowed, but not published  
•  Treatment of +ve cultures clinical status of paHent? 
•  Penicillin as acHve comparator 
•  No comment on strep resistance rates   
•  RetrospecHve comparison 

–  Chronic disorder that waxes/wanes 
–  Close prospecHve follow‐up  

•  Parent & child reports to assess Sx severity not based on a validated scale 
•  No ITT 
•  No comment on ADRs  



Summary  

•  Goals of Therapy  

Cure disease/disorder  ? 

Reduce morbidity, symptoms  Mixed data, clinical significance? 

Prevent ADRs  ? 

Maintain/improve quality of life  ? 



So why are some clinicians sHll 
interested in prophylaxis? 



Ongoing Interest  

•  No methodologically  sound study has been 
conducted  

•  Severe cases of TD/OCD 
•  May help diagnose PANDAS  

•  Could prophylaxis be SSRI, TCA, AnHpsychoHc 
sparing?? 



Pediat Therapeut Vol 2, Iss 2 



QuesHons  



RheumaHc Fever 

•  5 major criteria 
– Migratory arthriHs (mostly in large joints) 
–  CardiHs & valvuliHs 
–  CNS involvement (sydenham chorea)  
–  Erythema marginatum 
–  Subcutaneous nodules  

•  4 minor criteria 
– Arthralgia 
–  Fever 
–  Elevated ESR or CRP  
–  Prolonged PR interval  

Uptodate.com 





Sydenham Chorea 

•  Most frequent neurological manifestaHon of 
RF 

•  Rapid, uncoordinated jerking movements 
affecHng primarily face, feet, & hands   



DefiniHons 

•  Tics 
– Sudden, repeHHve, non‐rhythmic movements 
(motor Hcs) and uQerances (phonic/vocal Hcs) 
involving discrete muscle groups  

•  TS 
– One of several Hc disorders 
– DSM‐IV 

•  MulHple motor Hcs + at least 1 vocal Hc for >1 year  



PANDAS Pathophysiology  

•  Ab targeted to the dominant epitope of 
GABHS N‐acetyl‐beta‐D‐glucosamine may alter 
neuronal signal transducHon thus causing 
alteraHons in behavior & movement control  

•  Ab can induce calcium‐calmodulin dependent 
protein (CaM) kinase II acHvity  

Clinical Prac*ce & Epi in Mental Health 2008, 4:13 



ASO Titers  

•  Virulence factor produced by strep    
•  Blood test to measure ABs against streptolysin 
O 

•  Vary w/ age, season, & geography 
– Healthy school age children: 200‐300 units/mL 

– Carriers have very low Hters, just above detectable  
•  Post pharyngiHs: Peak 4‐5 weeks, rapid 
decline, 6 months, slower decline 

Uptodate.com 



AnH‐DNAse B Titer 

•  Blood test to measure Abs against DNAse B 
•  Detectable for 6‐9 months post inecHon 

Uptodate.com 



OCD 

•  Emerging data from morphological & 
funcHonal neuroimaging studies  
– AlteraHon in the orbitofrontal‐caudate‐thalamic 
circuits  

•  Adult onset OCD  
– 2ndry to ischemic stroke or traumaHc brain injury 
involving the basal ganglia  

•  Serotonin component  

Clinical  Prac*ce & Epi in Mental Health 2009, 4:13 


