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Despite a growing body of research, little is understood about this childhood disorder,
and controversy flourishes about whether PANDAS, and now PANS, is real and how
prevalent it is.

By Ronale Tucker Rhodes, MS

The stories are all too similar:
Parents describe their once-
active and normally behaving

children who overnight became
obsessive-compulsive and moody
with tics, deteriorating motor skills
and severe separation anxiety. It is a
terrifying phenomenon for both
parents and the children who don’t
understand what is happening. But,
it is happening all too often. 
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The problem is that the true prevalence of PANDAS
(pediatric autoimmune neuropsychiatric disorder asso-
ciated with streptococcal infections), and now PANS
(pediatric acute-onset neuropsychiatric syndrome), is not
known. Even worse, despite the growing body of research
behind the disease, there is still too much that is
unknown, and some medical professionals refuse to
believe it exists.

What Is PANDAS?
The term PANDAS is used to describe a subset of

children and adolescents who have obsessive compulsive
disorder (OCD) and/or tic disorders whose symptoms
worsen following strep infections such as strep throat and
scarlet fever.1 It is listed as a rare disease by the Office of
Rare Diseases of the National Institutes of Health, meaning
PANDAS affects less than 200,000 people in the U.S.2

According to the PANDAS Network, a conservative
estimate of the number of PANDAS cases in the U.S. is
162,000. However, the true prevalence is unknown. It is
known that the ratio of boys to girls over 8 years old who
have PANDAS is 2.6 to 1, and under 8 years old, it is 4.7
to 1. Based on a survey of 700 family self-reports to
PANDAS Network.org, the onset of PANDAS occurred
between ages 1 to 3 in 11 percent of those families, ages
4 to 9 in 69 percent, ages 10 to 13 in 19 percent and ages
14 and older in 1 percent. The primary symptoms
described by the families were OCD (37 percent), tics
(14 percent) and both (49 percent). And, the infections
reported by the families were strep (81 percent) or others,
such as mycoplasma, lyme disease, etc. (19 percent).3

PANDAS was first observed in the 1980s when
researchers at the National Institute of Mental Health
(NIMH) were studying childhood-onset OCD. The
researchers, who included Drs. Susan Swedo, Henrietta
Leonard and Judith Rapoport, observed that some of the
children had an unusually abrupt onset of symptoms
unlike typical cases of OCD. Rather than symptoms
beginning gradually and, in many instances, hidden by
the child for weeks or months because of their embar-
rassment, the symptoms of the children in the PANDAS
subgroup occurred very suddenly (overnight or out of the
blue) and with dramatic onset (within 24 to 48 hours). In
addition to the OCD and tic symptoms, these PANDAS
children experienced a variety of other neuropsychiatric
symptoms, including separation anxiety, anxiety attacks,
irritability, extreme mood swings, temper tantrums,
immature behaviors (like baby talking), hyperactivity,

problems with attention and concentration, handwriting
changes and problems with math, reading and other
school subjects. The NIMH researchers discovered that all
of the symptoms usually occurred following a strong
stimulant to the immune system such as a viral infection
or bacterial infection. These first cases were given the
name PITANDS (pediatric infection triggered autoimmune
neuropsychiatric disorders), but when it was discovered
they followed infections with influenza, varicella (chicken
pox) and streptococcal bacteria (strep throat and scarlet
fever), the researchers later decided to focus on OCD
symptoms that occurred after streptococcal infections
because of the connection between OCD and Sydenham
chorea, the neurological form of rheumatic fever. Hence,
the disease was renamed PANDAS.1

Because it is often difficult to demonstrate the relationship
between strep infections and OCD/tic symptoms, which can
result in delayed diagnosis and treatment of affected
children, clinicians and researchers met in 2010 at the
National Institutes of Health to discuss changing the
diagnostic criteria. As a result, the PANDAS criteria were
modified to describe PANS, which encompasses the larger
class of acute-onset OCD cases. PANS and PANDAS are
comparable to cancer and leukemia (respectively), as PANS is
the large class of disorders and PANDAS is one specific type.1

A Controversial Diagnosis
One of the reasons a PANDAS diagnosis is so controversial

is because some physicians say there isn’t enough evidence
to prove that strep or a similar infection can lead to OCD.
The PANDAS hypothesis was based on observations in

Despite the growing body
of research behind PANDAS,
there is still too much that

is unknown, and some
medical professionals refuse

to believe it exists.



clinical case studies at the NIH and in subsequent clinical
trials where children appeared to have dramatic and
sudden OCD exacerbations and tic disorders following
infections. Yet, while there is supportive evidence for the
link between strep and onset in some cases of OCD and
tics, proof of causality has remained elusive.4

At present, determining whether a child has PANDAS
can be based only on a clinical diagnosis, meaning the
diagnosis is made on the basis of knowledge obtained by
medical history and physical examination alone, without
benefit of laboratory tests. Clinicians use five diagnostic
criteria for the diagnosis of PANDAS: 1) presence of OCD

and/or a tic disorder, 2) pediatric onset of symptoms (ages
3 years to puberty), 3) episodic course of symptom
severity, 4) association with group A beta-hemolytic
streptococcal infection (a positive throat culture for strep
or history of scarlet fever) and 5) association with
neurological abnormalities (motoric hyperactivity or
adventitious movements such as choreiform movements).5

Children with PANDAS also seem to have dramatic ups
and downs in their OCD and/or tic severity. Whereas
children with OCD may have good days and bad days or
even good weeks and bad weeks, children with PANDAS
have a very sudden onset or worsening of their symptoms,

In January 2011, 10-year-old Kap
Smith started coughing nonstop. It
started not long after his sister
contracted a strep infection and
Kap complained of a sore throat.
Assuming Kap also had strep, his
pediatrician prescribed antibiotics,

but they didn’t heal his sore throat; instead, Kap also was
lethargic and, then, out of the blue, his cough developed.

For three months, Kap’s doctor tried to figure out what was
wrong with him. He was treated for allergies; he was sent to
a therapist for depression; he was hypnotized — but nothing
worked. “He was exhausted,” said Kap’s mom, Kristi. “He
looked wiped out, and he didn’t sleep at night.” As a last
resort, Kap was sent to National Jewish Health in Denver,
Colo., a 30-minute drive from his home in Boulder. National
Jewish is considered the No. 1 respiratory hospital in the
nation. A doctor there diagnosed Kap with PANDAS. “I was
just blown away when she wrote it down as PANDAS,” said
Kristi. “I felt like we were starting all over again.”

Kap was sent to Children’s Hospital for treatment. But, they
didn’t believe the diagnosis. “They said the jury is still out on
PANDAS,” explained Kristi. “And they put him on meds that
made him crazy. He would hide in closets. He was out of
school for about four months. At that point, I told a friend
about it, and she knew another gal whose kid had PANDAS,
and he couldn’t leave his home or mom.” That friend’s child
was treated for PANDAS by a physician in Chicago. 

Kristi called the doctor in Chicago. “That’s when we
learned about IVIG [intravenous immune globulin] and

off-label uses,” said Kristi. “We had a lot of phone conversations
with him, and he did a bunch of tests to ensure it was
PANDAS and not something else.” In fact, Kap had been
tested for strep a number of times previously, but the tests
always came up negative. But, those doctors, said Kristi, were
only testing for the most common types of strep. The doctor
in Chicago had him tested for a specific strain of strep that
showed unusually high b titers, which indicated PANDAS.

In July, Kap and his parents flew to Chicago for IVIG
therapy. His IVIG infusion lasted two days. The bad news: As
is often the case for treatments that are prescribed off-label,
the insurance company refused to reimburse the family for
IVIG treatment. The good news: Kap is now symptom-free.
“He didn’t wake up the next day and stop coughing,” said
Kristi. “It happened over time; it was like the pages turning
backward.” And, according to his doctor, there is no reason
to believe Kap will relapse. However, as a precautionary
measure, he was given antibiotics after his IVIG therapy. 

Kap is now 13. This past year, the energetic young teen
won the national tennis championships match in Las
Vegas, Nev., as an unseeded player in both singles and
doubles. Asked whether his bout with PANDAS may have
had anything to do with his success, Kristi said: “I think it’s
made him a lot more driven. He was always really good in
sports. But he feels like he’s missed a year, and he’s going
to make up for it.”

As for Kristi, she gives this advice to other parents facing
the same situation: “Don’t be afraid to find the real root of
the problem. Be persistent. You know your own kid. So, just
search for the answer until you get what you want.”
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Kap’s Story
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followed by a slow, gradual improvement. And, if they get
another strep infection, their symptoms suddenly worsen
again with the severity persisting for at least several weeks
but sometimes months or longer. Then, the tics or OCD
gradually fade away, and they often enjoy a few weeks or
several months without problems.6

It’s important to note that there does appear to be a
genetic susceptibility to PANDAS. Dr. William McMahon,
child psychiatrist and geneticist at the University of Utah,
studied the broader area of general familial genetic risk.

He looked for the presence of OCD and tic disorders in
families involved in the current rheumatic fever resurgence
in his region. His goal was to see if Tourette disorder (TD)
or OCD was associated with the Sydenham chorea criteria
for rheumatic fever. In a pilot survey of 100 families, he
found almost four times as many Sydenham chorea
probands (22%) had relatives with TD/tics or OCD than
non-Sydenham chorea rheumatic fever patients (6%). He
feels this supports an as-yet unidentified “common
genetic risk factor.”7

A PANS diagnosis also is made entirely on the basis of
its history and physical examination. The three criteria
developed for a diagnosis of PANS includes: 1) abrupt,
dramatic onset of OCD (including severely restricted food
intake), 2) concurrent presence of additional neuropsychiatric
symptoms, with similarly severe and acute onset, from at
least two of seven categories: anxiety (particularly, separation
anxiety); emotional lability (extreme mood swings) and/or
depression; irritability, aggression and/or severely oppositional
behaviors; behavioral (developmental) regression (such as
baby talk, throwing temper tantrums, etc.); deterioration
in school performance; sensory or motor abnormalities;

At present, determining
whether a child has PANDAS

can be based only on a
clinical diagnosis.

Criteria for the Diagnosis of PANDAS Criteria for the Diagnosis of PANS

Association with neurological abnormalities
(motoric hyperactivity or adventitious 
movements such as choreiform movements)

Episodic course of symptom severity

Symptoms are not better explained by 
a known neurologic or medical disorder 
such as Sydenham chorea, systemic lupus 
erythematosus, Tourette disorder or others

Presence of OCD and/or a tic disorder Abrupt, dramatic onset of OCD (including
severely restricted food intake)

Association with group A beta-hemolytic 
streptococcal infection (a positive throat 
culture for strep or history of scarlet fever)

Pediatric onset of symptoms 
(ages 3 years to puberty)

Concurrent presence of additional neuropsychiatric
symptoms, with similarly severe and acute onset,
from at least two of seven categories: 
• anxiety (particularly, separation anxiety)
• emotional lability (extreme mood swings) 
and/or depression

• irritability, aggression and/or severely 
oppositional behaviors

• behavioral (developmental) regression (such 
as baby talk, throwing temper tantrums, etc.)

• deterioration in school performance
• sensory or motor abnormalities
• somatic signs and symptoms, including sleep 
disturbances, bedwetting or urinary frequency

Diagnostic Criteria for PANDAS and PANS
The National Institute of Mental Health has developed a set of criteria for both PANDAS and PANS,

the latter of which encompasses the larger class of acute-onset OCD cases.
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and somatic signs and symptoms, including sleep distur-
bances, bedwetting or urinary frequency and 3) symptoms
are not better explained by a known neurologic or medical
disorder such as Sydenham chorea, systemic lupus erythe-
matosus, Tourette disorder or others.1

Successful Treatments
The best treatment for acute episodes of PANDAS is to

get rid of the strep infection causing the symptoms (if it is
still present). This is accomplished with a throat culture to
detect the presence of strep bacteria in the throat. If the
throat culture is negative, the child should be tested for an
occult strep infection, such as a sinus infection or strep
bacteria infecting the anus, vagina or urethral opening of
the penis. While these latter infections are rare, they have
been shown to trigger PANDAS symptoms in some
patients. A single course of antibiotics such as amoxicillin,
penicillin, azithromycin and cephalosporins will usually get
rid of the strep infection.1

While conventional treatments for PANDAS are generally
not universally agreed upon, the main treatments include
off-label use of common medications used in general
practice, including antibiotics, corticosteroids, selective
serotonin reuptake inhibitors (SSRIs) and immunomodulatory
therapies. When these therapies fail to work, more novel
therapies have been used, including intravenous
immunoglobulin (IVIG) and plasmapheresis. However,
these treatments are not an option for all because of their
expense and lack of availability.8

Several studies have proved the benefit of these different
therapies. In one study, 23 subjects with PANDAS were
enrolled in a double-blind, randomized controlled trial and
administered antibiotic prophylaxis with penicillin or
azithromycin for 12 months. Rates of streptococcal infections
and neuropsychiatric symptom exacerbations were
compared between the study year and the baseline year

prior to entry. Results showed significant decreases in
streptococcal infections during the study year compared
with the baseline year, as well as significant decreases in
neuropsychiatric exacerbations during the study year
compared with the baseline year.9

In another study, researchers investigated whether plasma
exchange or IVIG would be better than a placebo in
reducing the severity of neuropsychiatric symptoms. Of
the 29 children in the study, 10 received plasma exchange
(five single-volume exchanges over two weeks), nine
received IVIG (1 g/kg daily on two consecutive days) and
10 received a placebo (saline solution given in the same
manner as IVIG). Symptom severity was rated at baseline
and at one month and 12 months after treatment. At one
month, the IVIG and plasma-exchange groups showed
striking improvements in OCD symptoms, and tic symptoms
also were significantly improved with plasma exchange.
Treatment gains were maintained at one year, with 14 (82
percent) of 17 children much or very much improved over
baseline (seven of eight for plasma exchange, and seven
of nine for IVIG).10

Cognitive behavior therapy (CBT) also has been shown
to be safe and minimally invasive. In one study, seven
children with OCD of the PANDAS subtype (range 9 to 13
years) were treated in a three-week intensive CBT program
conducted at a university clinic. Six of seven children were
taking SSRI medication(s) upon presentation. Assessments
were conducted at four time points: baseline, pretreatment
approximately four weeks later, posttreatment, and three-
month follow-up. Six of seven participants were classified
as treatment responders (much or very much improved) at
posttreatment, and three of six remained responders at
follow-up. However, self-reported general anxiety and
depression symptoms were not significantly reduced.11

There are cautions concerning SSRIs. Because children
with PANDAS appear to be unusually sensitive to the side
effects of SSRIs and other medications, it is recommended
that treatment be prescribed at very small starting doses of
the medication and increased slowly enough that the child
experiences as few side effects as possible. If symptoms
worsen, the dosage should be decreased promptly.
However, abruptly stopping SSRIs and other medications
may also cause difficulties.1

While not a conventional treatment, a literature review
of several case studies showed that treatment with
tetrabenazine and, subsequently, tonsillectomy, prevented
reinfection of strep infections. In one case, an 11-year-old
boy who developed PANDAS with severe choreic movements

The best treatment for acute
episodes of PANDAS is to

get rid of the strep infection
causing the symptoms.
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was initially treated with tetrabenazine 12.5 mg twice
daily with remission of the neurological symptoms.
Subsequently, the patient underwent tonsillectomy and
has been asymptomatic since, with antistreptolysin O titer
levels in range.12

Preventing Relapses
In many cases, recurrent episodes can occur when there

is a resistant strain of the strep infection, when the child
contracts another strep infection or even when exposed to
strep such as through a family member. 

To avoid recurrent episodes, antibiotics are sometimes
used as prophylaxis against strep infections. In the
antibiotic prophylactic study mentioned previously, the
results were successful. However, the use of prophylactic
antibiotics is controversial. According to the PANDAS
Network, in many of the acute cases profiled on its
website, the typical course of antibiotics has not been
helpful; the children continue to suffer for months, and
symptoms often increase in severity. It is not clear if the
acute cases are the exception or the rule.13

Most children outgrow PANDAS at puberty (ages 12 to
15). While it’s not clear entirely why this occurs, it is known
that strep infections are not usually prevalent in children
after they have reached puberty. It is suggested that after
exposure to multiple strains throughout childhood, a natural
immunity to strep infections builds. Families in the PANDAS
Network know of many girls who, at the onset of menses,
have suddenly stopped having any PANDAS symptoms.
And, there are reports of several boys, at age 13 or so, who
have stopped having PANDAS symptoms as well.13

The Need for Additional Research
Many researchers across the nation have developed

hypotheses about the cause of, contributing factors for
and treatment of PANDAS. But because PANDAS has been
recognized as a rare disease for less than half a decade, it
is still unknown just how many children have been
stricken with the disorder, possibly putting them at risk of

not receiving the treatment they need. Therefore, a great
deal of research is yet needed to definitively determine its
cause, to find more effective treatments and to put to rest
the controversy over whether the disorder is in fact real.

RONALE TUCKER RHODES, MS, is the editor of IG Livingmagazine.
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Most children outgrow
PANDAS at puberty

(ages 12 to 15).

PANDAS Resources
• National Institute of Mental Health:

intramural/nimh.nih.gov/pdn/web.htm

• P.A.N.D.A.S. Network: pandasnetwork.org

• Guide to P.A.N.D.A.S. Syndrome: 
www.pandas-syndrome.com

• Behavioural Neuropathy Clinic — Australia:
www.adhd.com.au/PANDAS.htm




