
INTRODUCTION

Pediatric autoimmune neuropsychiatric disorders associated with 
streptococcal infection (PANDAS) is a relatively new diagnostic term 
used to describe an acute change in neuropsychiatric symptoms 
occurring in relationship to a group A beta-hemolytic Streptococcus 
infection (GABHS) or exposure.1 The hallmark of PANDAS is an 
acute onset or exacerbation of obsessive-compulsive disorder (OCD) 
and/or tics. These core symptoms are accompanied by additional 
neurologic symptoms, of which several are possible. Because of the 
acute nature of symptom onset and severity, the striking change from 
baseline seen in PANDAS is easily identifiable in children without 
preexisting and often conflicting medical conditions such as autism. 
In previously healthy children, the change is so acute that parents 
can often tell you the exact day the exacerbation began, even 
after months have passed. The identification of PANDAS in children 
with preexisting autism can prove much more difficult, however. The 
symptoms of PANDAS often overlap with the symptoms commonly 
seen in autism and can mimic other common causes of behavioral 
changes. Parents sometimes describe the acute changes of PANDAS 
as a second regression in their child’s autism symptoms. 

Earlier identification of PANDAS in patients with autism can 

lead to improved outcomes and allow for easier control of acute 
exacerbations. Not understanding or recognizing that the observed 
changes may be related to PANDAS delays the diagnosis. When 
the diagnosis is delayed, the ability to gain control over the acute 
symptoms of PANDAS becomes more challenging because the 
disorder can become refractory to first-line treatments. For this 
reason, a better understanding of the acute changes associated with 
PANDAS as seen within the autism subpopulation may lead to earlier 
identification and improved treatment outcomes. PANDAS should, 
therefore, be considered in children with autism when there is an 
acute change in behaviors.

Recently, a broader diagnostic term has been developed in 
response to identification of other non-streptococcal infectious agents 
as causes of similar acute symptom changes. The new syndrome, 
called pediatric acute-onset neuropsychiatric syndrome (PANS), may 
be triggered by such infectious agents as Mycoplasma pneumoniae, 
which causes a form of pneumonia; Epstein-Barr virus, which 
causes mononucleosis; influenza virus types A and B; and Borrelia 
burgdorferi (the bacteria that cause Lyme disease). For the purposes 
of this article, only PANDAS exacerbations related to GABHS will be 
discussed.
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STREPTOCOCCUS INFECTION AND SYDENHAM CHOREA

GABHS infection has long been linked to neurologic symptoms in a 
condition called Sydenham chorea (SC). In this condition, an acute 
onset of neurologic symptoms can manifest over a few hours. SC is 
associated with post-streptococcal rheumatic fever, and symptoms 
can include a movement disorder called chorea. Chorea is a type 
of dyskinesia that primarily affects the limbs, causing involuntary 
movements that are often described as dance-like. In addition to 
chorea, cognition can be slowed, gross and fine motor skills may 
regress, and facial tics can occur. Frequently encountered in SC is a 
“milkmaid’s grip,” in which there is a repetitive relaxing and tensing of 
the hands similar to the motion used to milk a cow. 

While an obvious link to post-streptococcal rheumatic fever 
was observed long ago, it wasn’t until 1993 that antibodies to 
streptococcal proteins were found to cross-react with human brain 
tissue,2 creating the potential for autoimmunity through a process 
called molecular mimicry. In 1997, a subgroup of children with acute 
onset of OCD or Tourette syndrome was found to have elevated 
levels of the rheumatic fever biomarker lymphocyte D8/17.3 In 
this study, healthy control children were compared with children 
with a diagnosis of PANDAS and children with SC. The PANDAS 
and SC groups both demonstrated significantly elevated D8/17 
markers when compared with controls. This supported the notion 
that PANDAS may represent a new form of post-streptococcal 
autoimmunity other than SC. Many of the symptoms seen within SC 
can be seen in individuals with PANDAS.

SIGNS AND SYMPTOMS OF PANDAS

While a GABHS infection can present as pharyngitis, it is important to 
remember that this infection also can occur in many other areas of the 
body. For example, GABHS can be the cause of sinusitis, otitis media, 
and impetigo. Because of this, a sore throat may not be mentioned in 
the medical history, and a normal throat culture may not be sufficient 
in a PANDAS workup (see Clinical evaluation). Other signs and 
symptoms of GABHS infection frequently encountered in the pediatric 

population include abdominal pain, vomiting, and vaginal or perianal 
redness.

There are multiple symptoms frequently encountered in acute 
cases of PANDAS. A solid understanding of primary and secondary 
symptoms associated with PANDAS can help determine in which 
patients with autism a secondary diagnosis of PANDAS should be 
suspected or considered. The current diagnostic criteria for PANDAS 
include the following primary symptoms:1

 Presence of OCD and/or a tic disorder
  Pre-puberty pediatric onset of symptoms (age 3 years  

to puberty)
 Episodic course of symptom severity
 Association with a GABHS infection
  Association with neurologic abnormalities (motor  

hyperactivity, adventitious movements)

Whereas the changes brought on by PANDAS are quite abrupt 
and distinct in a child without a prior diagnosis of autism (allowing 
medical intervention and treatment to be sought early in the course 
of the illness), the lines are not as clear in a child with diagnosed 
autism. It can be difficult to know which symptoms are attributable to 
autism and which may be caused by PANDAS. Consequently, the 
secondary symptoms that can be seen with PANDAS are useful for 
building a case for PANDAS when a diagnosis of autism is already 
established. The secondary symptoms (described in greater detail 
below) may include the following symptoms:

 Movement disorders 
 Fine and gross motor skill changes
 Attention-deficit/hyperactivity disorder (ADHD)
 Separation anxiety
 Changes in mood
 Urinary frequency and/or enuresis (bedwetting)
 Sleep abnormalities

Movement disorders: While new onset or worsening of tics is very 
common in PANDAS, other movement disorders also may be seen. 
Similar to the above-mentioned SC, chorea-like movement disorders 
can be observed. Chorea symptoms can vary greatly from mild 
movements to violent thrashing. A milkmaid’s grip may be witnessed 
during the initial consultation or described by parents and teachers.

Fine and gross motor skill changes: As seen in SC, there may be 
a regression in fine or gross motor skills. This may be identified in 
handwriting or coloring samples, which can be useful tools when 
building a case for PANDAS. Teachers may notify parents that the 
child’s handwriting has regressed or that their work has become 
sloppy. Handwriting and coloring should be discussed during the 
initial PANDAS interview. Parents may also observe a new onset or 
worsening of sensory defensiveness.

While a GABHS infection can present as pharyngitis, it is important to remember that 
this infection also can occur in many other areas of the body. For example, GABHS can 

be the cause of sinusitis, otitis media, and impetigo. 
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ADHD: Attention and focus tend to worsen, with children becoming 
easily distractible and fidgety. Because these are also symptoms 
seen in children with autism, changes from the child’s prior baseline 
must be identified. Unlike traditional ADHD, in which the brain lacks 
appropriate stimulation, these same symptoms seen in PANDAS may 
actually represent overstimulation of the brain. Stimulant medications 
commonly used to treat ADHD may exacerbate PANDAS symptoms.

Separation anxiety and mood: Separation anxiety and phobias 
can manifest in children with no prior history of these behaviors. 
These debilitating symptoms can begin quite suddenly. Parents may 
describe a personality change, emotional lability, oppositional 
defiance, and rage-like behaviors. Parents also may report a 
regression in age-appropriate activities and play skills, including 
choice of toys or television shows and videos. 

Urinary frequency and enuresis: A common symptom encountered 
in PANDAS is an increase in urinary frequency and/or a return of 
nighttime bedwetting. In the process of ruling out other potential 
causes of urinary frequency, a review of all other PANDAS symptoms 
should take place to uncover other subtle changes that otherwise 
may have been missed. 

Sleep abnormalities: The symptoms of PANDAS can occur throughout 
the day but frequently worsen at night. Repetitive behaviors and 
racing thoughts often inhibit the initiation of sleep. 

AUTISM AND PANDAS

Successfully identifying PANDAS when a diagnosis of autism is 
already established is challenging for many reasons. As already 
mentioned, there is a significant amount of symptom overlap between 
the two conditions. The primary manifestation of PANDAS (an acute 
onset of OCD and/or tics with secondary neurologic abnormalities) 
is similar to symptoms commonly observed in autism. In fact, restricted, 
repetitive, and stereotyped patterns of behavior are part of the 
Diagnostic and Statistical Manual of Mental Disorders (DSM-IV-
TR) diagnostic criteria for autism. Other symptoms consistent with 
PANDAS are challenges that families of children with autism face on 
a regular basis. Moreover, the semi-acute PANDAS-related changes 
observed in children with autism are often more subtle than the acute 
symptom changes seen in an otherwise neurotypical child with 
PANDAS; these changes may go unnoticed in children with autism in 
whom there is already a certain amount of behavioral variability on a 
day-to-day or week-to-week basis. 

In addition to the symptom overlap, there is also overlap in 
underlying pathology. Individuals with autism and PANDAS have 
both been shown to have abnormal autoantibodies to the basal 
ganglia. The basal ganglia play an important role in controlling 
movement and behavior and may also play a role in motivation. 
Dysfunction of the basal ganglia has been linked with neurologic 
conditions including Tourette syndrome,4 Parkinson’s disease,5 
Huntington’s disease,6 and OCD.7 In 2007, a study demonstrated 
that b-tubulin located within the basal ganglia in the caudate nucleus 
(a key part of the brain’s learning and memory system) was the target 

for autoimmunity in SC.8 Both autism and PANDAS also target the 
caudate nucleus. A 2003 study showed that children with autism 
had several autoimmune reactions to brain tissue when compared 
with age-matched controls,9 including autoantibodies to the caudate 
nucleus. Another study from 2006 showed increased antibrain 
antibodies in patients with autism (including the caudate nucleus) 
when compared with normal controls.10

In healthy populations, the development of autoantibodies to brain 
tissue is inhibited by the blood-brain barrier (BBB). The BBB restricts 
the access of circulating antibodies to brain tissue, decreasing the 
potential for immunologic cross-reaction and autoimmunity. In 2010, 
a study in mice that reproduced the symptoms of PANDAS stated, 
“The mode of disrupting blood-brain barrier integrity differentially 
affects the ultimate CNS [central nervous system] distribution 
of these antibodies and is shown to be an additional important 
determinant of neuropsychiatric outcomes.”11 Blood-brain barrier 
dysfunction appears to be a particularly strong indicator of PANDAS 
vulnerability. Autism, with its correlation with brain autoantibodies, is 
thought to have similar BBB dysfunction. A new concept described by 
Dr. Theoharis Theoharides of Tufts University discusses how histamine 

release from mast cells may be a possible contributor to blood-brain 
barrier disruption and dysfunction.12,13

Overactivation of calcium-calmodulin dependent protein kinase II 
(CaM kinase II) has been identified in both SC and PANDAS.14,15 
CaM kinase II is a brain enzyme involved in calcium homeostasis 
and in many signaling cascades. CaM kinase II also may play a 
role in learning and memory. An increase in CaM kinase II activity 
leads to elevated production of the enzyme tyrosine hydroxylase, an 
important enzyme that regulates dopamine production. Increased 
levels of tyrosine hydroxylase in turn lead to overproduction of the 
neurotransmitter dopamine, which is highly involved in basal ganglia 
activity. Dopamine dysfunction, therefore, provides a proposed 
mechanism for the symptoms observed in SC and PANDAS. 
Dopamine dysfunction and/or dysregulation have also been 
identified in studies of autism.16,17 

The atypical antipsychotic medication Risperdal®, commonly 
used in autism and currently the only FDA-approved treatment for 

Individuals with autism and PANDAS have both been shown to have 
abnormal autoantibodies to the basal ganglia. 

122



this condition, is thought to work by antagonizing 
dopamine type II receptors (D2),18 effectively 
blocking dopamine from its receptor site. 
Medications that increase dopamine levels, such 
as the common ADHD stimulant medications 
Concerta® and Adderall®, may exacerbate 
PANDAS symptoms and often are not tolerated 
in children with autism. Concerta®, as per the 
package insert, is contraindicated in patients with 
tics, a current diagnosis of Tourette syndrome, 
or a family history of Tourette syndrome. The 
Adderall® package insert identifies exacerbation 
of motor or phonic tics as a potential side effect 
and movement disorders as a possible side effect. 
These medications, therefore, should be monitored 
closely in children with autism and used cautiously 
or avoided altogether in patients with PANDAS.

CLINICAL EVALUATION

A diagnosis of PANDAS requires specific acute 
symptomatic changes occurring in association with a GABHS 
infection or exposure. While other infectious agents may create 
similar symptoms, PANDAS, by definition, must be related to a 
GABHS infection. As already mentioned, experts recently have 
created the broader term PANS to acknowledge the potential 
involvement of other infectious agents.

Once a correlation with streptococcal infection has been 
established by medical history, physical exam, or abnormal 
streptococcal test results (cultures or titers), it is important to initiate 
treatment (see Treatment of PANDAS). To date, there are no 
diagnostic tests for PANDAS itself. The diagnosis is, therefore, clinical 
and is made by assessing appearance (signs and symptoms) and 
reviewing pertinent history (streptococcal infection or exposure). 
Conducting a physical exam and obtaining a detailed history are 
paramount. A thorough physical exam may include examining the 
tonsils for erythema and exudates and examining the patient for 
signs of impetigo, vaginal redness, a red perianal ring, and cervical 
lymphadenopathy. As part of the detailed medical history, providers 
should look for a history of recent acute illness in relationship 
with PANDAS symptom onset. Signs and symptoms related to the 
illness (such as sore throat, tender lymph nodes, abdominal pain, 
vomiting, and skin rashes) are of particular interest. I also recommend 
obtaining a history of any illnesses of family members living in 
the home in relationship to the patient’s acute symptom change. 
Because Lyme disease can be an additional potential trigger for 
acute symptom exacerbation, obtaining a history of tick bites also is 
recommended. 

Streptococcal antibody titers such as antistreptolysin O (ASO) 

and anti-DNase B are unnecessary in securing a 
PANDAS diagnosis if streptococcal infection has 
already been proven by culture. However, the 
antibody titers can be useful in culture-negative 
cases because they remain elevated for several 
weeks beyond streptococcal infection. Titers can 
be completed at the initial visit and repeated after 
six weeks. It is important to recognize that while 
positive antibody titers can help support a clinical 
diagnosis of PANDAS, normal antibody titers do 
not rule out PANDAS as a possible cause of acute 
symptom changes. In 1974, a study that measured 
streptococcal antibody titers in children who had 
already tested positive for streptococcal infection 
by throat culture showed that these antibodies do 
not rise in every streptococcal infection.19 ASO 
titers were elevated in just 52% of the culture-
positive cases in this study, and anti-DNase B titers 
were elevated in only 35% of the culture-positive 
cases. Unfortunately, there have been instances 

where parents have reported acute symptom changes after a 
documented streptococcal infection, and the pediatrician, although 
suspecting PANDAS, has ruled it out after the ASO and anti-DNase 
B titers returned as normal. 

Additional tests have been used to help determine which 
cases may be consistent with PANDAS. While these tests are not 
diagnostic, they have aided in the decision making process in 
difficult-to-identify cases of PANDAS. For example, testing completed 
at the University of Oklahoma that examined cell signaling showed 
abnormal CaM kinase II activity. As already mentioned, elevated 
CaM kinase II activity has been found in patients with SC13,20 and 
PANDAS.14 The SC biomarker, lymphocyte D8/17, has also been a 
valuable tool in identifying patients with PANDAS in cases where the 
acute symptom exacerbation may have been missed. Unfortunately, 
neither the CaM kinase II nor the lymphocyte D8/17 tests are 
commercially available at this time.

Upon initial presentation, if a relationship with GABHS infection 
has not been established, providers should obtain the following 
laboratory tests:

 Rapid throat culture
 72-hour throat culture
 ASO titer
 Anti-DNase B titer
 Comprehensive metabolic profile (CMP)
 Complete blood count (CBC)
  Testing for Mycoplasma pneumoniae and/or Lyme disease 

(if suggested by history)

It is important to recognize that while positive antibody titers can help support a clinical 
diagnosis of PANDAS, normal antibody titers do not rule out PANDAS as a possible 

cause of acute symptom changes. In 1974, a study that measured streptococcal antibody 
titers in children who had already tested positive for streptococcal infection by throat 

culture showed that these antibodies do not rise in every streptococcal infection.
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A Yale-Brown Obsessive-Compulsive Scale score and tic scores 
are also helpful tools in evaluating PANDAS.21,22 These tests, often 
performed by neurologists, psychiatrists, and psychologists can 
quantify changes in OCD or tic behaviors, help identify repeat 
exacerbations, and help evaluate treatment success.

If no temporal relationship with streptococcal infection is elicited by 
history, exam, or laboratory testing, or if the patient is not responding 
to the initial treatment plan, then the following tests are indicated:

 
 Mycoplasma pneumoniae 
 Lyme disease screening (ELISA and Western blot) 
 Repeat ASO titer
 Repeat anti-DNase B titer
 Immunoglobulin studies (IgG, IgM, IgA, IgE)
 Urine organic acid testing (looking for clostridia markers)

It is important to again emphasize that PANDAS is a clinical 
diagnosis. Most of our current testing is targeted at identifying 
a potential triggering agent. However, when the initial acute 
exacerbation is missed, many of the strep markers may have already 
normalized. Providers must, therefore, 
rely on current symptoms and past 
history and use good clinical judgment 
to make a PANDAS diagnosis.

TREATMENT OF PANDAS

Treatment of PANDAS currently 
elicits considerable debate. All of 
the treatments that I discuss below 
should be considered off-label. It is 
advisable to work with a provider 
who is knowledgeable about and 
experienced in treating PANDAS prior 
to starting any treatment regimen. 

ANTIBIOTICS

Because of the link to GABHS, there 
is at least an initial role for antibiotic 
treatment in PANDAS. Once GABHS 
is confirmed by laboratory data or 
there is a high index of suspicion based 
on the medical history or physical exam, a course of antibiotics with 
GABHS activity typically is initiated. Patients with a history of PANDAS 
report remissions of neuropsychiatric symptoms while on antibiotics.23 
A prospective study of PANDAS in patients with culture-positive 
GABHS tonsillopharangitis showed that OCD symptoms promptly 
disappeared with appropriate antibiotic treatment.24 While there 
are several antibiotic options available, choosing an antibiotic that 
also has anti-inflammatory and/or neuroprotective potential seems to 
provide more symptom relief than those that do not have these added 
benefits. Initial antibiotic courses range from 3 to 4 weeks, depending 
on symptom severity. If symptoms recur upon discontinuation of the 
antibiotic treatment, then the antibiotic is restarted. 

Although the use of prophylactic antibiotics in PANDAS is 
controversial, they are commonly used once acute symptom control is 
achieved. Existing research supports the benefits of using prophylactic 
antibiotics with another GABHS-related disease, rheumatic fever.25 
In rheumatic fever, antibiotic prophylaxis not only decreased the risk 
of recurrence but improved long-term prognosis. In PANDAS, daily 
penicillin VK and weekly azithromycin have both been shown to 

decrease recurrent GABHS infections and reduce neuropsychiatric 
symptom exacerbations.26 The effectiveness of azithromycin for the 
treatment of GABHS27 may have something to do with the fact that 
it is a macrolide antibiotic. Macrolide antibiotics as a class have 
shown immunomodulatory properties that help with inflammation.28 
Azithromycin has also demonstrated extended serum concentrations, 
which allows for the once weekly prophylactic dosing.29 In addition, 
azithromycin can be used in penicillin-sensitive patients. For these 
reasons, a single weekly dose of azithromycin is probably a more 
practical choice than daily penicillin dosing. 

Augmentin® has been effective in treating PANDAS and may be 
the most discussed antibiotic treatment. Augmentin® is amoxicillin 
combined with clavulanic acid. The addition of clavulanic acid 
(which itself has no antibiotic properties) creates an antibiotic with 
a broader spectrum of bacterial coverage than that of amoxicillin 
alone. Although the improved coverage benefits of Augmentin® 
over amoxicillin are a sufficient reason to make it a more desirable 
treatment for PANDAS, the benefits of Augmentin® are not limited 
to its improved GABHS coverage. Clavulanic acid has been found 
to have its own CNS-modulating properties, which have reduced 

anxiety levels in rats and primates.30 
Clavulanic acid as a single agent has 
also shown potential neuroprotective 
effects and is being investigated for 
possible therapeutic use in other 
inflammatory CNS disorders such 
as Parkinson’s and Alzheimer’s 
diseases.31 Based on these findings, 
the success of Augmentin® may 
be due to its own direct neurologic 
benefits. 

It should be noted that whereas 
azithromycin has an extended half-
life that allows for one-time-per-day 
dosing, Augmentin® does not have 
the same extended half-life and 
must be dosed two times per day. In 
addition, because of the amoxicillin 
component, Augmentin® cannot be 
used in penicillin-allergic patients. 
An additional antibiotic that has 

shown some neuroprotective properties in ischemic brain injury 
and motor neuron degeneration is ceftriaxone.32 This antibiotic is 
a cephalosporin, so it may not be able to be used in penicillin-
allergic patients. Ceftriaxone is given intravenously, which can be an 
additional limiting factor. 

Recently, research has shown that antibiotic-resistant streptococcal 
infections are on the rise.33  Because of this, initial antibiotic treatment 
failure is possible. Antibiotic treatments may need to be adjusted 
if the clinical response is poor. While the once daily dosing of 
azithromycin can be easier to administer, the pharmacokinetics of 
Augmentin® may make it superior to azithromycin or other antibiotics 
such as cephalosporins in terms of reducing the risk of resistance.

ANTI-INFLAMMATORIES

Because PANDAS is strongly linked with neuronal autoimmunity and 
inflammation, similar to SC, treatments that are anti-inflammatory and 
immunomodulatory have demonstrated success and may prove to be 
our best treatment options.34 If there are limited or no improvements 
after two weeks on the prescribed antibiotic treatment, additional 
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treatments to address inflammation should be initiated. Anti-
inflammatory treatment can be of great value for many autoimmune 
conditions, and PANDAS is no exception. In PANDAS, measures to 
control the acute inflammatory response are often needed to reduce 
symptoms and are used in addition to antibiotic treatment. 

Anti-inflammatory treatments range from nutritional supplements to 
steroid protocols. One valuable adjunct to antibiotics is the use of 
steroid pulse doses. A pulse dose is a 3-to-4-day “burst” of steroids. 
Because of its abbreviated course, a pulse dose can be completed 
without the need to taper the steroid. While its potential to reduce 
inflammation is not as great as an extended tapering course, the 
side effects are much better tolerated. To reduce side effects of daily 
steroids, the full dose can be given in the morning with food. Because 
cortisol naturally peaks in the morning and cascades down to lower 
levels through the day, a morning-only dose more closely mimics the 
body’s natural cortisol distribution, creating fewer side effects. Doses 
given later in the day may increase the risk of disrupting sleep.  

Steroid pulse doses may be repeated if necessary. However, 
if the benefits from a steroid pulse do not provide extended relief, 
other immunomodulatory treatment protocols should be considered. 
Longer tapering courses of steroids can be considered in patients 
who improve with pulse dose steroid treatments but lose the benefits 
shortly after the pulse dose is completed. However, the side effects of 
longer steroid doses limit their use.

If benefits are noted from a steroid pulse, additional anti-
inflammatory treatments may be beneficial in maintaining these 
benefits and reducing the frequency of repeat steroid pulses. 
Nutritional supplements with anti-inflammatory properties such as 
boswellia,35,36 curcumin,37 or quercetin38 can be added to protect 
from inflammation recurrence. Additional medications with anti-
inflammatory properties, used off-label, also may be of benefit. 
Examples include spironolactone39,40 and Singular®.41 The use of 
nonsteroidal anti-inflammatory drugs (NSAIDs) may also be useful to 
help prevent and reduce inflammation recurrence. Though over-the-
counter, NSAID medications for PANDAS should be used only under 
the close supervision of a medical professional. 

INTRAVENOUS IMMUNOGLOBULIN

Intravenous immunoglobulin (IVIG), originally used to treat immune 
deficiency, has benefits in several autoimmune diseases.42 IVIG has 
also been shown to be effective in autism43,44 and PANDAS.45 One of 
the original research studies on possible treatments for PANDAS used 
IVIG.46 A small study using IVIG on patients with PANDAS reduced 
OCD symptom severity significantly.45 A follow-up National Institutes of 
Health (NIH) study is currently under way using IVIG as a treatment for 
PANDAS. Unfortunately, the study excludes patients with autism. 

IVIG is a pooled blood product and is screened for infectious 
contaminants in the same manner as other blood products. IVIG is 
generally considered safe for treating autoimmune disease.47 Prior 
to administering IVIG, patients must be screened for immunoglobulin 
A (IgA) deficiency. Severe IgA deficiency is a contraindication for 
IVIG use. When given by trained providers, the side effects of IVIG 
are usually mild and easily managed. Common side effects may 
include (but are not limited to) headache, nausea, and vomiting. A 
post-transfusion reaction called aseptic meningitis may occur. This 
condition is self-limiting, however, and can often be avoided by using 
slower infusion rates and maintaining proper hydration.

The high cost and limited insurance coverage for IVIG is often 
a limiting factor for the use of this otherwise effective treatment. 
Currently, only one major insurance carrier recognizes IVIG as 

proven for the treatment of PANDAS. Unfortunately, it is considered 
investigational by other insurance companies. 

THERAPEUTIC PLASMA EXCHANGE (PEx)

Therapeutic plasma exchange (PEx) or plasmapheresis is used in the 
treatment of several autoimmune conditions.48,49 PEx is a procedure 
where antibodies (including autoantibodies) are removed from 
the blood by separating the cells from plasma and replacing the 
plasma component. PEx has also been studied as a possible therapy 
for PANDAS and has been shown to be of particular benefit in 
treating tics associated with PANDAS.45 Currently, it is difficult to find 
providers and facilities that offer PEx treatment for PANDAS patients. 
PEx is also the most expensive and most invasive treatment used in 
PANDAS.

COGNITIVE BEHAVIORAL THERAPY

In traditional cases of OCD, the use of cognitive behavioral therapy 
(CBT) can be of great use. CBT teaches individuals to use concrete 
tools to overcome OCD thought patterns. Preliminary research 
suggests that CBT may also be of benefit in PANDAS.50 However, 
CBT may be more difficult to provide in such cases, and its use in 
patients with an additional diagnosis of autism may be limited.

CLASSIC OCD MEDICATIONS

Because PANDAS is an autoimmune condition that affects the 
brain, immunomodulatory treatments should be considered before 
resorting to traditional OCD medications such as selective serotonin 
reuptake inhibitors (SSRIs) and tricyclic antidepressants (TCAs) such 
as clomipramine. These classic OCD medications have large side 
effect profiles. In addition, SSRIs have been shown to exacerbate 
behavioral symptoms in PANDAS when used at traditional OCD 
doses.51 However, these medications may be a useful adjunct 
treatment at doses lower than normally prescribed for OCD.

TONSILLECTOMY

The use of elective tonsillectomy to treat PANDAS is quite 
controversial and should not be routinely recommended. Despite this, 
there have been published case studies where PANDAS patients 
with recurrent tonsillitis have had some symptom improvement after 
tonsillectomy.52,53 Because GABHS infections are not limited to the 
tonsils, some patients have had tonsillectomies and no reduction in 
symptoms.

L-TAURINE

L-Taurine is a sulfur-based amino acid. It can act as an inhibitory 
neurotransmitter, a cell membrane stabilizer, and helps modulate 
intercellular magnesium levels. L-Taurine may be of benefit in 
PANDAS because it has been shown to decrease CaM kinase II 
activation.54 

OTHER TREATMENTS

PANDAS treatments can themselves cause secondary problems that 
may lead to additional symptoms. This is particularly the case with 
respect to the gastrointestinal (GI) tract and the gut flora, which can 
be disrupted by the antibiotics and steroids used to treat PANDAS. 
The GI tract contains a disproportionately large amount of the human 
immune system, which interacts with and is influenced by the flora 
present. Maintaining normal enteric flora can help with controlling 
systemic inflammation.55,56 It is, therefore, important to keep the GI 
tract as stable as possible. 
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Numerous studies have documented that many autism patients 
struggle with recurrent opportunistic infections within the GI tract 
(dysbiosis).57,58 Common opportunistic infections identified in autism 
− Candida59 and clostridial60,61 species − can be exacerbated 
by antibiotics and steroids. The use of additional antibiotic and 
antifungal treatments may be needed to help control clostridial 
and candidal overgrowth. Clostridial species are difficult to 
treat and have a high degree of recurrence.62 Vancomycin or 
metronidazole may be needed to control clostridia populations. For 
Candida control, non-absorbable medications such as nystatin or 
amphotericin B should be tried first, although fluconazole or other 
azole antifungals may be needed for Candida overgrowths that 
do not respond to non-absorbable medications. Repeat testing of 
stool or urinary organic acids should be done when using repeat 
or prophylactic courses of antibiotics to identify and address these 
opportunistic infections as they occur.

Probiotic use also is helpful in maintaining normal GI flora. Some 
probiotics contain Streptococcus thermopolis, which may exacerbate 

symptoms in some individuals. If a patient responds poorly to their 
initial probiotic, consider using a formula that is free of S. thermopolis.

SUMMARY

Providers should have a high index of suspicion regarding 
PANDAS in autism patients with acute behavioral changes. 
The initial presentation of PANDAS in autism may be slightly 
atypical and easily missed because of symptom overlap between 
the two conditions. The long-term outcome of patients with 
this dual diagnosis greatly depends on provider recognition 
and appropriate intervention. Because PANDAS is managed 
rather than cured, it requires frequent monitoring and treatment 
adjustments. Unfortunately, the available treatments can create 
additional issues that require further attention. Nonetheless, in the 
absence of a cure for PANDAS, every attempt should be made 
to control acute exacerbations. Once acute control is achieved, 
patients and providers should develop an individualized long-term 
management plan.

Providers should have a high index of suspicion regarding PANDAS in autism patients 
with acute behavioral changes. #e initial presentation of PANDAS in autism may 
be slightly atypical and easily missed because of symptom overlap between the two 

conditions. #e long-term outcome of patients with this dual diagnosis greatly depends 
on provider recognition and appropriate intervention. 
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