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Introduction
Public awareness of PANDAS SYNDROME has been recently heightened 

with gripping stories of “the girl who sneezed for months” presented on the Today 
Show by Dr. Nancy Snyderman, the publication of the book “Saving Sammy: The 
Boy Who Caught OCD” by Beth Moore, and most recently the e-book “Out of the 
Fog - Into the Light by Elizabeth Eberhardt.

PANDAS SYNDROME was first described and the acronym coined by 
Swedo et al in 1998 1. The acronym is: Pediatric Autoimmune Neuropsychiatric 
Disorder Associated with streptococcal infection

The syndrome was initially described as the acute, pre-pubertal onset of 
Obsessive Compulsive Disorder (OCD) and/or a tic disorder. Neurological 
exacerbations were attributed to active/acute group A- beta-hemolytic streptococcal 
infection. The neurological signs and symptoms of PANDAS can include chronic 
cough, sneezing, throat clearing, vocal tics and feeding difficulty. OCD may 
manifest as contamination fears which can mimic anorexia nervosa, or food 
aversion. ENT physicians, pediatricians, family practice physicians feeding and 
voice teams may then be consulted. This places them in the unique position to 
often be the first to miss or make the diagnosis! Early, accurate recognition by 
these professionals is important and may affect outcome. 

ENTs may also be consulted after diagnosis has been made for consideration 
for tonsillectomy. 

An illustrative case of a 12-year-old female diagnosed with PANDAS 
syndrome will be presented. The prolonged, severe course provides a platform for 
review of the clinical and research literature as well as a discussion of the evolving 
thoughts on the etiology and pathophysiology of this condition. The rationale 
for the full gamut of treatment options, and a reasoned approach to the difficult 
management of these patients will be suggested.

This case vividly illustrates the intersection of the art and science of 
medicine and many of the challenges that now face health care professionals, 
researchers, parents and patients in the quest for accurate and timely clinical 
diagnosis, effective treatment and the ongoing search for objective laboratory 
tests to confirm and monitor the course of the disease. The practical difficulty of 
managing a severely ill child, while the search for accurate, specific diagnostic 
criteria and effective treatment continues and is addressed.
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Diagnostic criteria
There are 5 Classic Diagnostic Criteria:
1. OCD +/- TIC Disorder; 
2. Age of onset: 3 years old -puberty;
3. Sudden onset: with marked exacerbations; a “saw tooth” course (charac-

terized by rapid improvements and relapses);
4. Neurologic abnormalities: during exacerbations (hyperactivity, chorei-

form movements, tics);
5. Exacerbations temporally related to group A Streptococcus pyogenes 

(beta-hemolytic) streptococcal infection. 
Researchers and clinical PANDAS experts have suggested an alternate 

acronym of PITAND which more accurately reflects the patients they encounter: 
Pediatric Infection Triggered Autoimmune Neuropsychiatric Disorder. This 
expands the definition so that possible triggers are not limited to evidence of 
preceding streptococcal infection, but also include history of illness such as 
pharyngitis, EB virus, influenza, recurrent otitis media and possible recent 
childhood vaccination. In addition, autoantibodies are present (e.g. anticardiolipin, 
antineuronalantibodies, antibody/antigen complexes) which are thought to play a 
role in the alteration of behavior and movement (tics).

PANDASRESOURCENETWORK.ORG site lists the following signs and 
symptoms:  
Motor and / or vocal 
(Chronic cough, Sneezing, PVCM, Sridor)
Anorexia / Fear of Chocking / Being poisoned 
Contamination fears / Fear of throwing up (anorexia nervosa), dysphagia, 
feeding difficulties, 
Daytime urinary frequency (“bed-wetting”, potty training)
Obsessions / preocupations 
Emotional lability / rages 
Fixed ideas / unwanted feelings / anxiety / compulsions / choreiform move-
ments 
Tactile / sensory defensiveness 
ADHD (attention deficit hyperactivity disorder)
Flight or fight behavior 
Bedtime fears / rituals 
Personality changes 
Separation anxiety disorders 
Marked deterioration in writing or mathematics skills 
(parentheses added as possible presentations to ENT)

Case presentation 
A previously healthy 12-year-old female developed the sudden onset of 

severe OCD symptoms expressed as contamination fears/terrors, guilt thoughts 
and rages. Her physical exam was normal. The family history was positive for 
idiopathic thrombocytopenic purpura (ITP), psoriasis, anxiety disorders and 
schizophrenia. In retrospect, from age three, her previous medical history included 
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very subtle PANDAS-like symptoms that were associated with acute illness, 
short-lived and resolved entirely with resolution of the infection. These included 
dry cough for months (?tic), “post-strep” rashes, dysfunctional voiding (urology 
consult), nausea (GI consult), twitching left eye, bizarre guilt thoughts during an 
acute illness. There was also a remote head injury during gymnastics. Of note, 
this patient received multiple vaccinations for school 10 days prior to the acute, 
sudden onset of severe OCD. Her initial diagnosis was “PANDAS-like” syndrome 
since no clear- cut association was made with an active or recent streptococcal 
infection.
Initial course and treatment

The child experienced approximately one month of what the parents named 
“severe crisis”. This included 6-9 hrs/day of crying, screaming and constant 
reference to contamination fears. She would experience periods of being “frozen” 
and unable to move because everything around her was contaminated and would 
“get on or in her”. Occasionally a dry cough and mild facial twitches around 
the nose or eyes were observed. Prozac was prescribed. Prolonged Amoxicillin-
clavulanate 875 mg po BID was prescribed empirically after discussion of 
the risk /benefit ratio with the pediatrician while the child awaited psychiatric 
consultation. The course over the next year followed a "saw tooth" pattern 
with acute exacerbations seeming to occur when the child developed an acute 
illness. Consultations with psychiatry, psychology, pediatric neurology, and 
allergy/immunology all confirmed the diagnosis of PANDAS and excluded other 
psychiatric or medical conditions. The therapies employed over the next year 
included Saris (negative effects) prolonged high dose antibiotics (amoxicillin-
clavulanate, doxycyclin, azithromycin) Cognitive Behavior Therapy (CBT) was 
attempted. Because of the extreme severity of symptoms, CBT was impossible 
and apheresis/intravenous immunoglobulin (IVIG) was suggested. 

The letter bellow, from the psychotherapist is particularly instructive:
…has several crises every day where for hours she is screaming, pleading 

and writhing in pain from fears that overtake her about contamination. She is 
unable to go outside, to eat, to brush her teeth, to put on a coat in freezing cold 
weather, even to have her parents touch her.  The severity of this reaction is not 
typical of OCD, it is absolutely typical of PANDAS… when a child is severely 
ill, and has not responded to antibiotics, plasmapheresis is indicated. ...completely 
disabled by these symptoms. …. no peace, no relief …has no quality of life at all. 
She is exhausted and sleep-deprived….

The child was treated with approximately 10 apheresis sessions at an aca-
demic children’s hospital. Despite the fact that she could not tolerate the suggested 
frequency of sessions, because her blood counts did not recover quickly, her tics 
resolved completely at this point and the OCD improved markedly. However, her 
OCD remained severe. 

Evaluation by an allergist/immunologist who has particular expertise with 
PANDAS patients resulted in the recommendation for IVIG therapy. She received 
2 IVIG sessions.The IVIG did provide some relief of symptoms, after an initial 
exacerbation during the immediate post infusion period. This is a common occur-
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rence termed a “healing crisis” by some and thought to correlate with the effec-
tiveness of the treatment 2.

By August 2010, the child was exhausted and despondent. Her rages were 
worsening and she began to express suicidal thoughts.

The decision was made, because of the severity of the OCD, to admit her 
to a nationally recognized pediatric center for intensive Exposure Response Pre-
vention therapy (ERP). She made steady progress, though still followed a “ saw 
tooth” pattern. No rages or “crises” were observed, though she did clearly appear 
anxious and tearful when asked to perform a task she considered very strongly 
anxiety provoking. She worked very hard in ERP and earned day passes. Family 
therapy was primarily via video “SKYPE” sessions as well as face to face when 
parents were able to be present.

Of note, because she was an in-patient and easily monitored, d-cycloserine 
was prescribed in conjunction with therapeutic sessions. This was felt to be a very 
useful adjunct; allowing her to attempt exposures that otherwise would have been 
impossible.

On 11/1/10 she was briefly discharged to undergo an IVIG 3rd session and 
was re-admitted as planned 11/5/10. During her discharge, she experienced an 
unexpected severe regression. She was discharged 12/1/11 with recommendations 
for intensive outpatient psychotherapy (ERP) and in-home sessions to hopefully 
more effectively address her inability to transfer her in-patient successes. Antibi-
otic and IVIG therapy were to continue to be individualized as overseen by her 
clinical PANDAS expert.
Medical Workup 

Of interest, much of this patient’s workup was negative. All indicators of 
past or present streptococcal infection including ASO titer, anti D-nase, rapid strep 
and throat culture were negative. Lyme testing including 49 panel Igenex tests 
were all negative. Because of such sudden alteration in behavior, an MRI (mag-
netic ressonance imaging) and sleep deprived EEG were performed to exclude 
occult tumor or seizures.

There were several subtle abnormalities on an extensive immunologic workup:
ESR =25 (normal=0-10) 
Streptococcus pneumoniae IgG antibodies (14 serotypes) were tested and 

no change was observed in pre- and post vaccination status. A change in at least 
several serotypes would be expected in an immuno-competent individual.

Anti-gliandin AB IgG was measured= 13 and 14 (normal<11).
H. influenzae type b IgG=. 19 (normal > 1.00)
IgA subclasses were slightly low.
Isohemaglutinins were mildly elevated.
While all these standard tests were only mildly abnormal and difficult to 

interpret, research laboratory tests did demonstrate more remarkable abnormali-
ties 3: 

(Cunningham tests, Madeline Cunningham, PhD, University of Oklahoma 
Dept. of Microbiology and Immunology)
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CAM kinase II =148 PANDAS range
Antineural antibodies may be elevated in Tourettes’s, Syndenham chorea 

and PANDAS 
 Anti–lysoganglioside = 640 — N=80- 320

 Anti-tubulin = 400 — N=250-1000 

 Anti-dopamine 1 = 8000 — N=500-2000

 Anti-dopamine 2 = 8000 — N= 200-16000

During the course of her illness and workup, her 17-year-old sibling pre-
sented with spontaneous vocalizations escalating in frequency (? tics), episodes 
of stridor (? vocal fold dysfunction) and some slight OCD like thoughts/rituals. 
Though not nearly as severe as her younger sibling, she was also diagnosed with 
PANDAS and underwent IVIG therapy. Some of her research laboratory tests 
(Cunningham tests) were elevated

 CAM Kinase =140 PANDAS range 
 Anty-lysoganglioside = 640 and Anti-dopamine 1 = 4000 were also elevated. 

Discussion 
In 1999, a large clinical study of 4000 children reported a PANDAS inci-

dence of .3% 1. With increased awareness and perhaps more recognition of the 
diagnosis, there are suggestions that it may be much more common. Initially, 
some scientists and clinicians doubted whether this represented a separate entity. 
This may have been in part because it was less understood and diagnostic criteria 
were much more vague.

In addition, there have been reports of PANDAS siblings 4. This case is 
particularly interesting because the sibling was post puberty. Clinical PANDAS 
experts are anecdotally suggesting that they are observing an “adult form”. While 
by definition PANDAS is a pediatric condition, adolescents and adults may have 
an immune mediated OCD, which may be similar in nature and pathogenesis. It 
may manifest in a slightly milder form and also respond to IVIG 5. 
The science of medicine
What is the present state of scientific knowledge with respect to this syndrome?

Rheumatic fever is the classic example that the formation of autoantibodies 
against streptococcal challenge can produce injury to a target organ (heart).

Antibodies against streptococcus and brain (e.g. Antilysoganglioside, anti-
tubulin, and anti-dopamine I and II) are postulated to be elevated and produce the 
neurological/motor effects of Sydenham’s chorea. 

Autoantibody-mediated signal transduction by CaM kinase II may be the 
mechanism of pathogenesis.

This autoantibody response may be applicable to other neuropsychiatric 
disorders (i.e. Tourette’s, PANDAS) 6.

Further work, reported in 2006, by Kirvan et al demonstrated differences in 
CaM kinase II activation levels with Sydenham’s chorea patients demonstrating 
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high activation levels, non-PANDAS OCD patients with low levels, and PANDAs 
patients with intermediate levels. CaM kinase II activation levels from PANDAS 
patients were significantly higher when compared with sera from patients with 
non-Pandas OCD, ADHD, Tics, and normal controls 7. This provided the first 
objective evidence that PANDAS represents a separate, distinct subgroup of child-
hood OCD.

The patient presented above is interesting because her results were all 
negative for streptococcal infection, despite a classic PANDAS presentation and 
course. However this patient’s Cam kinase II activation level and anti-neuronal 
antibodies were elevated and seem to support the hypothesis of this pathogenesis 
This would strengthen the argument to refer to this entity as PITAND.

Other immune triggers have been associated with this reaction. In this case, 
there certainly had been remote streptococcal infections, but her extreme, acute 
activation occurred 10 days after multiple vaccinations. It has been postulated that 
PANDAS children have an altered blood brain barrier and, when a vaccine recruits 
T-cells, an inflammation results, which can further breach the blood brain barrier. 
The immune response to the vaccine produces localized inflammation resulting 
in an exacerbation or in this case an unmasking of PANDAS symptoms. This 
remains a controversial area and research is needed 8.

The acute behavioral changes observed with PANDAS are felt to be the 
result of an autoimmune attack on the basal ganglia. Functional MRIs have 
demonstrated enlargement of the basal ganglia which is reversible with both IVIG 
and plasma exchange therapies. This would suggest the possibility of reversing 
symptoms and the need for early, accurate diagnosis and treatment 9.
The art of Medicine

How does the clinician, who is faced with treating an extremely ill child 
build on the present scientific understanding of PANDAS treat patients while 
research is still ongoing and many questions remain un-answered?

Treating PANDAS patients can leave the MD feeling uncomfortable with 
requests for “off label” therapeutic interventions. It is important to first make the 
diagnosis by heightened awareness of the entity. Remember to ask about OCD- 
like symptoms or behavioral changes in children with acute/recurrent infections. 
Include the diagnosis in your differential when consulted for food aversion (espe-
cially the fear of choking), anorexia (notably when body image does not seem 
altered), chronic cough, sneezing (tics) or enuresis (voiding difficulties) especially 
when these entities seem atypical.
Treatment options:

Antibiotics, steroids, plasma exchange (PEX or plasmapheresis) and intra-
venous immunoglobulin (IVIG) are the four primary approaches used to decrease 
the autoimmune inflammatory response that is thought to target the basal ganglia 
and in more severe cases progress to an encephalitic type response.
Antibiotics: Antibiotics are considered first line therapy. Extensive anecdotal 
evidence suggests that the child may respond readily if the diagnosis is made 
early and treatment is initiated within the first 30 days from onset of neuropsy-
chiatric symptoms10. There have been case reports of antibiotics rapidly arresting 
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symptoms with gradual return to near normal baseline11. Many children have been 
observed to remain at a normal baseline until they or a close family member expe-
rience a new acute infection. These children are typically placed on some form of 
prophylactic antibiotic often until puberty particularly if they experience severe 
symptoms with acute infections 12. The type of antibiotic prophylaxis usually 
starts with penicillin since it has been well studied with rheumatic fever patients, 
however if the child is felt to have breakthrough infections amoxicillin/clavula-
nate, azithromycin, cephalosporins have been used with effect 13,14. 

Many clinicians who treat these children that there is a group of patients who 
do not respond quickly to antibiotic therapy and even after a prolonged course of 
more than SIX weeks may represent a subgroup whose inflammation is encepha-
litic in nature and make progress/persist for years or months have noted it. In these 
instances, other treatment should be pursued. Patients who are severely ill are felt 
to be less likely to be relived of all symptoms by antibiotic therapy alone.

Steroid burst:Doctors have found that a five day high dose steroid burst will 
markedly improve most PANDAS patients, but because of long-term risks that it 
is not a viable therapy. Rebound will occur and some consider the usual response 
to therapy that occurs at approximately 12 days a confirmation of the PANDAS 
diagnosis. Some consider this a steroid challenge test. 
Immunomodulating therapies 

IVIG is used for treatment of many autoimmune illnesses. Plasma exchange 
and IVIG have been shown to be effective treatments for PANDAS, but should be 
reserved for the severely ill patients and supervised by an experienced, certified 
team 15. The American Academy of Allergy and Immunology recognizes in “The 
Work Group Report” the use of IVIG for PANDAS. The American Society for 
Apheresis lists severe exacerbation of PANDAS as a Category 1 indication for 
plasmaphoresis. It is felt to reduce symptom severity and shorten the course 16.

With both IVIG and PEX most children respond, however it is not clear 
whether repeat treatments will be required to prevent recurrences with infection 
and what the most effective interval will be. These treatments need to be carefully 
individualized. Clinical data regarding symptoms and response needs to be care-
fully recorded and shared among PANDAS clinicians to effectively direct basic 
science research and uncover the most effective treatment regimens.

Immunomodulating therapies are not effective for Tourette’s syndrome or 
other non-PANDAS OCD cases, again strengthening the stance that PANDAS is 
a distinct subset of childhood OCD 17.
Tonsillectomy 

Many treating clinicians who have experience with PANDAS do recommend 
tonsillectomy and there have been reports of symptomatic improvement 18,4. These 
case reports, however, often prove to be patients who would have met the criteria 
for tonsillectomy for recurrent infection. The National Institute of Mental Health 
(NIMH) does not advocate tonsillectomy in the absence of other criteria for this 
procedure. Anecdotal reports from parents on the PANDAS support networks 
imply that in some cases there is a late recurrence of symptoms after tonsillectomy 
and many of these children still require long-term antibiotics to maintain a func-
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tioning baseline. In addition, the ENT surgeon should seriously consider covering 
the patient peri-operatively with antibiotics since there is suggestion that a severe 
exacerbation may result in the absence of such coverage 19. 
Treatment of OCD 

Only clomipramine (tricyclic), fluvoxamine (Luvox ) and sertraline (Zoloft) 
both selective serotonin reuptake inhibitors (SSRIs) have been approved by the 
FDA for child and adolescent OCD. 

Recent investigation indicates that the optimal treatment for OCD is com-
bined pharmacotherapy and cognitive behavioral therapy (CBT) or Exposure 
Response Prevention therapy (ERP) 20. There have however been mixed results 
2,21,22. Complicating the issue, there have been suggestions that children with PAN-
DAS may be prone to an SSRI induced behavioral toxicity 23. 

Safety and efficacy of anti-tic or anti-OCD medications (e.g., SSRI and anti-
psychotics) for children in the PANDAS subgroup has not been studied. Halo-
peridol and ativan should be avoided as worsening symptoms have been reported. 
(PANDAS RESORCE NETWORK Healthcare provider tab)

D-cycloserine was used effectively in this patient. Unfortunately, it can only 
be used just prior to therapy as tolerance develops. This is an old TB medication 
used “off label” to enhance learning. It has been used effectively with some post-
traumatic stress victims, which was why it was suggested for this patient.

The action plan for the practicing otolaryngologist is described bellow 24 

From the PANDAS clinician’s corner
1. Ask about behavioral changes in all children with acute or recurrent infec-

tions.
2. Maintain a high index of suspicion when confronted with atypical feeding 

disorders, anorexia, chronic coughs, sneezing, throat clearing or vocalizations 
that may be tics, enuresis.

3. Screen family members for acute infections when treating a PANDAS child 
especially during an “unexplained exacerbation”.

4. Antibiotic therapy should be started immediately in cases of suspected PAN-
DAS.

5. Consult with a PANDAS expert early for help managing decisions for long-
term high dose antibiotic regimens and access to IVIG/PEX therapies if the 
child is unresponsive.

6. Direct parents to PANDAS support networks.
7. Consider tonsillectomy, but cover with peri-operative antibiotics. 
8. Consult with a psychotherapist/psychiatrist who has treated PANDAS chil-

dren.
9. Think carefully about the timing of vaccinations, do not give multiple vac-

cinations on the same day. Do not vaccinate the child while acutely ill or 
recovering. When in doubt, speak with a PANDAS expert.

10. Consider obtaining Cunningham tests.
11. Direct parents to ongoing research trials.
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From the psycotherapist’s / psychiatrist’s corner 
1. PANDAS OCD is so sudden in onset that parents can often tell you the “exact 

date” their child changed. The personality change is so drastic and disrupts 
normal activities to the point where parents often describe their child as “pos-
sessed”.

2. Cognitive behavior therapy and exposure response prevention are a necessary 
component in the treatment of these child to obtain recovery without relapse. 

3. D-cycloserine may prove to be a useful adjunct during therapy sessions
From the researcher’s corner 

 Genetics and environment both play a role.
1. As with this case, a positive family history of autoimmune and psychiatric 

disorders may be more prevalent and point to a genetic pre-disposition to trig-
ger PANDAS

2. Antineuronal antibodies may be more specific markers of brain injury causing 
PANDAS syndrome

3. CaM kinase II may be the best predictor of disease
4. Negative CaM kinase during an exacerbation of symptoms rules out PANDAS 

or Sydenham’s Chorea 
Summary 

The diagnosis and treatment of PANDAS syndrome remains challenging. 
For those intimately involved with the care of these children, it is often a marathon 
to provide support, hope, advocacy with insurance companies, and a reasoned 
approach to treatment.

Further patient oriented research is needed. Clear communication and 
uniform data collection among PANDAS experts, who are “in the trenches” 
treating these children, is needed to help target the direction and funding of 
research. Parent support and advocacy groups continue to focus attention on this  
devastating, little understood illness. Increased awareness of this syndrome 
within the general population, medical and research communities will expedite 
research and solutions to this medical mystery. Research in this area may ulti-
mately provide clues and insight into other autoimmune-triggered syndromes, 
adverse responses to vaccinations, and into other neurologic and neuropsychiatric  
conditions such as autism. 
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