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ABSTRACT

Objectives: This study aims to estimate the prevalence of the PANS/PANDAS diagnostic label in Canada and describe its impact on families,
patients, and health care.

Methods: Through the Canadian Paediatric Surveillance Program (CPSP), a monthly form was distributed to paediatricians from December
2019 to November 2021, requesting reports of children who received the diagnostic label of PANS/PANDAS between the ages of 3 and 18 years
seen in the previous month. Descriptive and association statistical analyses were performed.

Results: Eighty-four cases (57% female, median age of symptom onset 7.8 years interquartile range [IQR] = 5) who received the diagnostic
label of PANS/PANDAS were included. Prevalence was found to be 1 in 60,155 (0.0017%). Core diagnostic criteria for PANS/PANDAS
(obsessive-compulsive disorder or tics or acute food refusal) were not present in 12% of cases (10/84). Only 22% reported sudden symptom
onset. Infection was associated with symptom onset or exacerbation in less than one-third of cases. The majority exhibited two or more neuro-
psychiatric symptoms (95%). There was significant health care utilization and symptom burden amongst cases. There was a significant difference
in the certainty of diagnosis between physicians and families (P < 0.05).

Conclusions: PANS/PANDAS diagnoses, while rare, significantly impact children, families, and the health care system. Diagnostic uncertainty

underscores the challenges professionals and families face in accessing effective care, emphasizing the need for education and evidence-based
clinical practice guidelines.

Keywords: Pediatric acute-onset neuropsychiatric syndrome; Pediatric autoimmune neuropsychiatric disorders associated with streptococcal infections;
Population surveillance; Prevalence.
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Pediatric Autoimmune Neuropsychiatric Disorders Associated
with Streptococcal Infections (PANDAS) is a syndromal diag-
nosis characterized by abrupt onset and episodic course of neu-
ropsychiatric symptoms associated with infection. The original
publication describes five criteria required for the diagnosis
of PANDAS: the presence of a tic disorder and/or obsessive-
compulsive disorder (OCD), onset between 3 years of age and
peri-puberty, abrupt onset with episodic course, temporal asso-
ciation with group A Streptococcus (GAS) infection, and as-
sociation with neurologic abnormalities (1). A more recent
publication defines a broader diagnostic entity, pediatric acute-
onset neuropsychiatric syndrome (PANS). Criteria include ab-
rupt nature of the onset of OCD and/or avoidant/restrictive
food intake disorder (ARFID) with concurrent presence of at
least two neuropsychiatric symptoms, such as anxiety, depres-
sion, irritability, behavioural regression, sudden deterioration
in school performance, motor or sensory abnormalities, and
somatic signs and symptoms. Additionally, it is specified that
symptoms are not better explained by a known neurologic or
medical disorder such as Sydenham Chorea, Systemic Lupus
Erythematosus, Tourette disorder, or others (2). The umbrella
term PANS/PANDAS is often used in current literature, as well
as in this article.

Considerable debate has surrounded these diagnostic entities
(3-7). Only one recently published study from the USA has
attempted to elucidate the frequency of these conditions (8). At
the heart of the definition is the concept that the symptoms are
driven by an inflammatory process, and therefore may respond
to therapies directed at the immune system (9-13). However,
there is no widely accepted diagnostic test or biomarker for
these conditions, and there are challenges in the application of
published clinical diagnostic criteria (3). For example, the sig-
nificant symptom overlap with other psychiatric and neurolog-
ical disorders makes differential diagnosis particularly difficult.
Establishing a clear temporal relationship between infection
and symptom onset can be challenging, especially in cases with
a more gradual onset, which complicates the diagnostic process
(6,8). In addition, clear evidence of effectiveness for treatments
is lacking (3-7). This uncertainty regarding frequency, diag-
nosis, and treatment leaves health care providers with limited
evidence to guide practice, and sometimes reluctance to assess
and treat patients who may have these conditions (14). In fact,
there are limited published data on clinical practice patterns in
diagnosis, assessment, and treatment (3,7).

The aims of this study were 1) to estimate the prevalence of
PANS/PANDAS diagnosis in children in Canada, 2) to describe
clinical characteristics of patients who received PANS/PANDAS
diagnosis, 3) to determine practice patterns for patients re-
ceiving these diagnoses, and 4) to understand the family, patient
and health care burden associated with these diagnoses.

METHODS

The Canadian Paediatric Surveillance Program (CPSP) is a part-
nership between the Canadian Pediatric Society (CPS) and
the Public Health Agency of Canada (PHAC) whose mandate
is to provide surveillance of rare (“low frequency”) and high-
impact conditions of childhood. Through the established meth-
odology of the CPSP, over 2700 paediatricians and pediatric

subspecialists practicing across Canada were actively surveyed
on a monthly basis between December 1, 2019, and November
30, 2021, to report patients meeting the following case defini-
tion: “any child between the ages of 3 years and 18 years (up to
the 18th birthday), seen in the previous month who has received
the diagnostic label of PANDAS or PANS.” Study cases were
inclusive of all children who had received a PANS/PANDAS
diagnosis at any time, by any health care provider or a family
member, regardless of the diagnosis made by the physician re-
porting the case. Cases were not included or excluded based on
whether they did or did not meet published clinical criteria for
diagnosis.

Respondents who identified cases were sent a detailed
questionnaire, which included questions about demographics
(age, gender, location), clinical presentation, laboratory tests
completed, treatmentsreceived by the patient, health care burden
(number and type of providers involved, hospitalizations),
and patient and family impacts (school absences, missed work,
expenses). Questionnaires were returned to the CPSP, were
de-identified, and uploaded to a secure PHAC portal. The study
team was provided access to the data for analysis.

The full case report form and study protocol are accessible at
https://www.cpsp.cps.ca/surveillance/concluded-studies. The
study was approved by The Hospital for Sick Children and the
PHAC Research Ethics Boards. Of note, Quebec privacy legisla-
tion prohibits the sharing of information, and detailed informa-
tion for cases reported by physicians working in Quebec was
therefore unavailable.

Statistical analysis

The minimum prevalence of children receiving a PANS/
PANDAS diagnosis was calculated using the total Canadian
population (excluding Quebec) of children aged 3 to 18 years
in the calendar year 2021 as the denominator. Demographic and
clinical data were analyzed using RStudio v1.2.1 (15). The me-
dian and interquartile range (IQR) were used for continuous
variables. Frequencies and percentages were reported for cate-
gorical variables. Chi-square and Fisher’s exact tests were used to
assess discordance between physician and family diagnostic cer-
tainty as well as the involvement of complementary health care
providers (P < 0.05). Cells with counts between one and four
were represented as <S5 or omitted in order to preserve privacy.
All survey data were included in analyses, regardless of survey
completeness.

RESULTS

Prevalence

Ninety-nine children who had received the diagnostic label of
PANS/PANDAS were identified between December 1, 2019,
and November 30, 2021. One was determined to be a duplicate
and 14 were excluded (from a physician practicing in Quebec, or
because a case report form/questionnaire was not submitted),
resulting in a study group of 84 cases. Extrapolating the total
population of children ages 3 to 18 years old in Canada, minus
the province of Quebec (2021, 5,050,850), the minimum preva-
lence of the diagnosis of PANS/PANDAS in Canada in children
aged 3 to 18 years was 1 in 60,155 (0.0017%) (16).
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Demographics

Cases were most frequently identified by psychiatrists
(26/84, 31%), general paediatricians providing consultative
care (23/84, 27%), general paediatricians providing primary
care (20/84, 24%), and pediatric neurologists (11/84, 13%;
Table 1). Providers identifying cases practiced in a variety of
practice settings, including outpatient clinics (65/84, 79%), pri-
vate offices (10/84, 12%), and inpatient hospital units (7/84,
8.5%). Cases were identified predominantly in Alberta (45/84,
54%), Ontario (31/84,37%), and British Columbia (5/84, 6%).

The median age of symptom onset was 7.8 years (IQR = S;
range 2 to 16 years). PANS/PANDAS was more often diagnosed
in females (48/84, 58%). Seventy percent of cases had one or
more pre-existing conditions (prior to the onset of PANS/
PANDAS symptoms), including anxiety and/or depression
(26/84, 31%), OCD (25/84, 30%), attention deficit hyperac-
tivity disorder (24/84, 30%), and autism spectrum disorder
(13/84, 15.5%; Table 2).

Clinical presentation

Table 2 illustrates the clinical characteristics of the study group.
Core diagnostic criteria for PANS/PANDAS (OCD or tics or
acute food refusal) were not present in 12% of cases (10/84).
At initial presentation, 74% had one or more OCD symptoms
(62/84),39% had tics (33/84),and 36% (30/84) had acute food
refusal. Symptom onset was described as abrupt (<24 hours) in
23% (19/84) and gradual in 77% (65/84). A microbiologically
confirmed GAS infection was associated with symptom onset in
22/84 (26%) cases and with symptom exacerbation in 25/84
(30%) cases. A documented infection other than GAS was asso-
ciated with symptom onset in 10/84 (12%) and with symptom
exacerbation in 14/84 (17%) cases. In 64% (54/84) and 56%
(47/84) of cases, respectively, symptom onset or exacerbation

Table 1. Demographics of physicians who identified PANS/
PANDAS cases (n = 84)*

n %

Province of submitting provider*

Alberta 45 53.6

Ontario 31 36.9

British Columbia S 6.0
Discipline of submitting provider

Psychiatrist 26 30.9

General Paediatrician (consultative care) 23 274

General Paediatrician (primary care) 20 23.8

Pediatric Neurologist 11 13.1

Other' 8 9.5
Practice setting of submitting provider

Outpatient clinic 65 79.3

Private office 10 12.2

Inpatient hospital 7 8.5

Partially completed surveys were included in the analysis, so the number of
respondents varied between questions.

*Due to CPSP privacy regulations, variables less than $ are not reported;

*Other included (in descending order): developmental pediatrics, adolescent medicine,
pediatric emergency medicine, and pediatric nephrology
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was not associated with infection. Over 95% (80/84, 95%) of
cases presented with 2 or more neuropsychiatric symptoms,
with the average case exhibiting more than 6 neuropsychiatric
symptoms (median = 6.5, IQR = 4) (Table 2).

Clinical evaluation, treatment, and burden

Details of the clinical evaluation, treatments, and burden can
be found in Tables 3 and 4. Diagnostic investigations were
completed in 80% of cases, including antistreptolysin O titre
(ASOT) (53/84, 63%), throat culture for GAS (35/84, 42%),
and bloodwork (any of Complete Blood Count, Erythrocyte
Sedimentation Rate, C-Reactive Protein, Antinuclear Antibody,
56/84, 67%). A diagnosis of PANS/PANDAS was made
by physicians in 64% of cases, most commonly by a psychi-
atrist (39/84, 46%), general paediatrician (25/84, 30%),
or subspecialty paediatrician (19/84, 23%). Subspecialists
represented a broad range of disciplines, including adolescent
medicine, emergency medicine, nephrology, neurology, and
rheumatology. The remainder of the diagnoses (36%) were made
by a complementary health care provider or lay person (parent,
teacher). Approximately 76% (52/68) of cases had five or more

Table 2. Demographic and clinical characteristics of PANS/
PANDAS cases (n = 84)*

n %

Female 48 58%

Age of onset 7.8 years,IQR =5 NA

Pre-existing diagnosis
Anxiety/depression 26 31.0
Obsessive-compulsive disorder 25 29.8
Attention deficit/hyperactivity 24 28.6
disorder
Autism Spectrum Disorder 13 18.5
Developmental disorder S 6.0

Neuropsychiatric symptoms
Emotional lability 67 79.8
Irritability/agitation 63 75.0
Anxiety 60 714
Aggression 45 53.6
Sleep disturbance 41 48.8
Sensory hyperactivity 3S 41.7
Deterioration in school performance 34 40.5
Behavioural regression 33 39.3
Depression/low mood 30 35.7
Food refusal 30 35.7
Hyperactivity 25 29.8
Severely oppositional behaviours 23 274
Urinary frequency 18 21.4
New onset enuresis 16 19.0
Fine motor/handwriting 13 18.5
deterioration
Hallucinations 7 83
Clumsiness 7 8.3

IQR, interquartile range; NA, not applicable
*Due to CPSP privacy regulations, variables less than 5 are not reported.
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Table 3. Diagnostic investigations and treatments in PANS/
PANDAS cases (n = 84)*

Table 4. Health burden in PANS/PANDAS cases since symptom
onset (n = 84)*

n % n %
Tests for group A streptococcal infection Individual who determined the diagnosis
ASOT S3 63.1 Psychiatrist 39 46.4
Throat culture for group A strep 35 41.7 General Paediatrician 25 29.8
Anti-DNase 11 13.1 Subspecialty Paediatrician 19 22.6
Rapid strep test S 6 Family member 14 16.7
None 19 22.6 Primary care practitioner 13 1S8.5
Other medical tests Complementary/alternative health care provider 12 14.3
Bloodwork 56 67 Other? S 6.0
Neuroimaging (CT or MRI) 20 23.8 Other health care providers involved
EEG 17 20.2 General Paediatrician 60 71.4
Other** 10 11.9 Psychiatrist 56 66.7
None 19 22.6 Complementary/Alternative Health Provider 45 53.6
Mental health treatment Psychologist 29 34.5
Psychotropic medication 45 53.6 Neurologist 22 26.2
Psychological treatment 32 38.1 Rheumatologist 7 8.3
Both therapy and medication 22 26.0 Other? 18 21.4
Treatment for infection Number of health care visits
Antibiotic treatment for GAS 41 48.8 <5 16 19.0
Antibiotic prophylaxis for GAS 20 23.8 5-10 12 14.3
Antibiotic eradication of GAS carriage 13 15.5 11-20 7 83
Tonsillectomy 3 3.6 >20 33 39.3
Other* 18 214 Number of health care providers
None 12 14.3 <S 54 64.3
Anti-inflammatory/immune-modulating treatment* 5-10 19 22.6
NSAIDs 40 47.6 11-20 3 3.6
IVIG 6 7.1 Services accessed
Other? 7 9.5 Emergency department 29 34.5
None 29 34.5 Hospital inpatient medical admission 8 9.5
] i i i Psychiatric admission 8 9.5
Partially completed surveys were included in the analysis, so the number of
iespondents Varigd between questions: ASOT, antistreptolysin O Titre; Travel out ofprovince for management S 6.0
il CIT el wrsblolis s s terd e, Trveloutof the countryformanagement s a6
and spine X-ray; Impact of symptoms
:8t£er %nc%ugej (m descend?ng order)f cher antibiotics for unr'epo'rted reasons; Family stress 54 642
ther included (in descending order): diets, supplements and rituximab
School absences 43 S1.1
health care visits since symptom onset, with 31% (24/78) in- Withdrawal from activities/friends 3 392
volved with more than five different health care providers. Decline in school achievement 28 33.3
Regarding treatment, 75% of reported cases received Withdrawal from sports/physical activity 11 13.0
interventions for mental health symptoms, including psycholog- Financial burden 8 9.5
ical treatment (32/84, 38%), psychotropic medication (45/84, Other® 6 7.1
54%), or a combination of both (22/84,26%). Approximately 60% None 5 6.0

(50/84) saw or were referred to at least one mental health profes-
sional; psychiatrist (56/84, 67%); or psychologist (29/84, 35%).
Eighty-one percent received treatments for PANS/PANDAS
which targeted infection (antibiotics, tonsillectomy). Treatments
targeting inflammation (non-steroidal anti-inflammatory drugs,
corticosteroids, intravenous immunoglobulin, and others) were re-
ceived in 57% (48/84) of cases (see Table 3 for details).

Respondents to the survey identified adverse consequences
in 82 of 84 cases, including adverse personal and family
impacts, with 66% reporting new family stress, mental health
concerns, or conflict (54/82) and 52% reporting significant
school absences (43/82).

Partially completed surveys were included in the analysis, so the number of
respondents varied between questions.

*Due to CPSP privacy regulations, variables less than S are not reported;

*Other included (in descending order): Emergency medicine, family physician, and
teacher;

*Other included (in descending order): Developmental paediatrician, geneticist,
allergist, urologist, social worker, functional medicine doctor, functional neurologist,
and sotolaryngologist;

$Other included (in descending order): Fatigue, regression in development, and
avoidant/restrictive food intake disorder (ARFID)

Physician-family diagnostic concordance

There was a significant difference between the physician’s per-
ception and the physicians impression of family perception
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Table 5. Distribution of physician and family diagnostic certainty in PANS/PANDAS cases (n = 84)

Physician Family Difference between physician
N % N % and family certainty

Ruled out/do not believe 12 14.2 4 4.7 P <0.05

Unlikely 20 23.8

Uncertain 14 16.6 15 18.5

Somewhat believe/likely 36 42.8 16 19.8

Strongly believe 34 41.9

Certain 2 2.4 12 14.8 P <0.05

Table 6. Concordance and discordance in diagnostic certainty between physicians and families in PANS/PANDAS cases (n = 84)

Family Physician n=84 %

Concordance 38 45.2*
Diagnosis of PANS/PANDAS likely 35 92.1**
Diagnosis of PANS/PANDAS unlikely 3 7.9%

Discordance 29 34.5*
Diagnosis of PANS/PANDAS likely Diagnosis of PANS/PANDAS unlikely/uncertain 27 93.1%**
Diagnosis of PANS/PANDAS unlikely/uncertain Diagnosis of PANS/PANDAS likely 2 e

*Percent of total;

*k .
percent of concordance;

***percent of discordance

with respect to certainty of diagnosis (Table S). In 42% of the
cases, there was concordance, with physicians perceiving agree-
ment with families that a diagnosis of PANS/PANDAS was
likely (35/84). Physicians reported diagnostic discordance
with families in 34% of the cases, with nearly all disagreements
representing situations where the physician perceived that the
family believed the child had PANS/PANDAS, but the physi-
cian did not (27/29, 93%; Table 6). The involvement of com-
plementary health care providers in the diagnostic process was
significantly associated with physician reports of diagnostic
discordance, where physicians identified PANS/PANDAS di-
agnosis as unlikely while reporting that families considered the
diagnosis to be likely.

DISCUSSION

Our study suggests a minimum prevalence of PANS/PANDAS
diagnosis in Canada of approximately 1 in 60,155 (0.0017%).
This surveillance study relied on physician self-reporting of
cases and almost certainly represents an underestimate of prev-
alence. The study did not systematically survey all physicians
who might encounter patients with PANS/PANDAS and cases
were reported only from three provinces (Ontario, Alberta,
and BC) during the study period. This may represent the re-
gional clustering of physicians who specifically provide care for
patients with PANS/PANDAS. Additionally, this lack of broader
geographic case representation likely reflects incomplete re-
porting of cases. It is also worth noting that the coronavirus 2019
(COVID-19) pandemic and associated containment policies
significantly impacted the nature of patient care, likely impeded
case reporting among health care professionals during the study
period, and reduced the transmission of respiratory infections,
potentially contributing to an underestimation of PANS/

PANDAS prevalence. In addition, the COVID-19 pandemic
has been thought to impact presentations for mental health
concerns. To our knowledge, the only other study to estimate
the overall incidence of PANS/PANDAS in North America in-
dicated a rate of 1 in 11,765 for children aged 3 to 12 years, with
some regional variation (8). Previous studies have suggested
that PANS/PANDAS is more frequent in children with certain
underlying conditions: the prevalence of PANS/PANDAS was
estimated to be 11% in a tic disorder cohort (n = 80, 11% ab-
rupt symptom onset), $% in youth attending an outpatient OCD
clinic, and 1% in children followed at a movement disorders
clinic (17-20).

In this study, children frequently received the label of PANS/
PANDAS despite not meeting the published diagnostic criteria.
For example, symptom onset was sudden (<48 hours) in only
23% of cases. Symptom onset or exacerbation was not associated
with infection in more than half of cases. Importantly, the key di-
agnostic criteria, obsessive-compulsive symptoms, tics, or acute
food refusal, were not reported in 12% of cases. These results
may reflect a lack of familiarity with the diagnostic criteria on the
part of both health care providers and parents or the non-specific
nature of the diagnostic criteria. In addition, information in the
media/online likely influences family perceptions regarding
diagnosis and diagnostic criteria. Despite a significant propor-
tion of the reported cases not meeting the diagnostic criteria for
PANS/PANDAS, this is a complex population of patients, with
significant and impairing neuropsychiatric symptoms, who need
support and care.

We also report a significant discrepancy between health care
providers and families in terms of reported confidence/certainty
regarding the diagnosis of PANS/PANDAS. The discordance
was almost completely accounted for by cases in which the phy-
sician reported that the family believed the diagnosis of PANS/
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PANDAS to be likely, while the physician felt the diagnosis was
unlikely. In fact, in our study, physicians reported being uncertain
or feeling the diagnosis was unlikely in almost half of cases. More
than half of the children in this cohort were seen by a comple-
mentary health care provider. The involvement of complemen-
tary health care professionals was significantly associated with
diagnostic discordance. The discordance seen between families
and physicians may be related to the lack of clarity regarding di-
agnostic criteria, challenges for families in accessing care, and
conflicting information widely available to families through
media and internet sources. In Canada, there are very few spe-
cialized multidisciplinary clinics available to assess patients with
a concern of possible PANS/PANDAS. Physicians, particularly
paediatricians and family physicians, may not have been exposed
to PANS/PANDAS or even childhood OCD during their med-
ical training or in practice and may feel unprepared to make these
diagnoses and treatment recommendations. This uncertainty
may be compounded by the lack of clarity regarding diagnostic
criteria and limited evidence for treatments. These factors leave
health care providers and families struggling to find the best path
forward.

This study illustrates the emotional burden and impacts of
the symptoms associated with PANS/PANDAS diagnosis on
the child, family, and health care system. The majority of cases
had other pre-existing diagnoses and the average case in our
study population presented with more than six neuropsychiatric
symptoms. This symptom profile is in line with previous samples
of patients with PANS/PANDAS that describe a complex con-
stellation of neuropsychiatric symptoms (21,22). These are
clearly children, youth, and families in need of care and support.
In line with previous research on children with comorbid psy-
chiatric diagnoses, our sample demonstrated considerable uti-
lization of health care resources (21,22). Children with mental
health disorders have a significantly higher number of primary
and subspecialty health care visits during the initial phases of
diagnosis, followed by persistently high levels of subspecialty
appointments even after the diagnosis has been made (23). It
is not surprising, then, that families of patients with possible
PANS/PANDAS seek multiple referrals to primary and spe-
cialty physicians, including presentations to the emergency
department, admissions to the hospital, and outpatient visits.
Challenges in diagnosis, lack of clarity regarding treatment
pathways, and strong beliefs amongst both families and health
care providers may lead families to seek multiple opinions to find
relief for their child’s distress and functional impairment.

Our study has several strengths, including its use of a na-
tionally representative sample of paediatricians and pediatric
subspecialists, detailed data collection, and consideration of the
impact of the PANS/PANDAS diagnostic label. Limitations in-
clude reliance on retrospective self-report of cases by physicians,
and the unusual circumstances of the COVID-19 pandemic,
which spanned the study period, and impacted both health and
health care. Additionally, it is important to consider the potential
for selection bias, particularly concerning the higher proportion
of cases reported by physicians in Alberta compared to other
provinces. This discrepancy is surprising and does not corre-
spond to the population distribution across Canada.

In conclusion, this study provides important insights into the
prevalence, clinical presentation, professional practice patterns,

and significant impacts of the PANS/PANDAS diagnostic label
on affected Canadian children and their families. The diagnostic
uncertainty and discordance between physician assessments
and family perceptions of PANS/PANDAS underscore the im-
mense challenges for professionals managing such patients and
for families accessing effective care. Given the significant burden
associated with these complex neuropsychiatric conditions, it
is imperative to better understand their pathophysiology, more
clearly delineate these conditions, and ensure the availability
of effective multidisciplinary care for these children and their
families.
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