
2019-10-23 Eva Hesselmark 1

PANS
diagnosis and biomarkers
Eva Hesselmark
BUP OCD, Region Stockholm
Department of Clinical Neuroscience, Karolinska Institutet



The question with PANS and PANDAS
On the one hand…

 Diagnosis is still unclear in 

clinical practice

 Treatment options are 

generally poorly examined

 Pathophysiology is still 

unknown

But on the other…

 Patients with PANS and 

PANDAS experience that 

immunomodulatory treatments 

work

 There is a diagnostic test on 

the market

 The immunopsychiatry

paradigm is gaining ground

Eva Hesselmark
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I. Describe a Swedish cohort of patients with 

PANS and PANDAS.

II. Evaluate the diagnostic accuracy of the 

Cunningham Panel.

III. Describe the treatments given to a Swedish 

sample of patients with PANS and PANDAS, 

and the treatment effects.

IV. Establish if there are currently any evidence-

based treatments for PANS or PANDAS.
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The aims of my thesis



Data collection process

 Psychiatric interviews

 Standardized

 Developed to this study

 Symptoms, onset and course

 Does each person meet PANS or 

PANDAS criteria?

 Neuropsychological testing

 Motor testing

 Blood tests

 3-5 hours
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Data collection and study designs
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Diagnosis

PANS and PANDAS – clinical features
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Methods

Case-control study

3 groups

Based on the interviews we made

Symptoms

Acute onset

Episodic course
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Diagnosis

PANS and PANDAS – clinical features



PANDAS 
Pediatric Autoimmune Neuropsychiatric 

Disorders Associated with Streptococcal 

infections (1998)

 OCD and or Tics

 Pre-pubertal onset

 Acute onset and dramatic symptom 

exacerbations

 Evidence of GABHS infection preceding 

illness

 Neurological symptoms

PANS 
Pediatric Acute-onset Neuropsychiatric

Syndrome (2012)

 Abrupt, dramatic onset of OCD or severely 

restricted food intake

 Concurrent presence of additional 

neuropsychiatric symptoms, with similarly 

severe and acute onset, from at least two of 

seven categories:

 Anxiety 

 Emotional lability and/or depression 

 Irritability, aggression and/or severely oppositional behaviors 

 Behavioral (developmental) regression 

 Deterioration in school performance

 Sensory or motor abnormalities 

 Somatic signs and symptoms, including sleep disturbances, 

enuresis or urinary frequency 

 Not better explained by a known condition
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Results

Patients with confirmed PANS had

 Acute onset

 More symptoms at onset

 Episodic course

The three groups had similar 

symptoms
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Diagnosis

PANS and PANDAS – clinical features
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Diagnosis 

Conclusions
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 Acute onset was associated with an episodic course and high symptom 

load at onset

 Symptom panorama were very similar in the groups with suspected and 

confirmed PANS

 When assessing and diagnosing PANS, the focus of the psychiatric 

assessment should be on the onset and course of the disorder, in 

addition to individual psychiatric symptoms.



Biomarkers
What is the diagnostic value of the Cunningham panel?
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What is the diagnostic value of the Cunningham panel?
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Cunningham Panel

Analysis

Antibody against Dopamine receptor D1

Antibody against Dopamine receptor D2

Antibody against Beta-tubulin

Antibody against lyso-ganglioside

Activation of Calcium/Calmodulin dependent kinase II
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What is the diagnostic value of the Cunningham panel?
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What is the diagnostic value of the Cunningham panel

A ROC-curve showing high diagnostic 

accuracy
A ROC-curve showing low diagnostic 

accuracy
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What is the diagnostic value of the Cunningham panel
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What is the diagnostic value of the Cunningham panel
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Healthy controls often had elevated levels

47% positive CamKII

81% positive antibody

85% positive in at least one analyte
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Conclusions
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 Course, acute onset and high symptom load at onset are better 

specifiers of PANS than presence of specific symptoms.

 The Cunningham Panel was not clinically useful as a diagnostic 

measure for PANS.
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Proposed pathofysiology of PANDAS
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Genetically

susceptible

person

1. Streptococcus

infection

2. Immune response

3. Immune response affects CNS

Rheumatic fever

Involutary movements

Sydenhams Chorea

Tics or OCD and NP symptoms

PANDAS
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Treatment options

Genetically 

susceptible 

person

1. Streptococcus 

infection

2. Immune response

3. Immune response affects CNS

Rheumatic fever

Involutary movements

Sydenhams Chorea

Tics or OCD and 

NP symptoms

PANDAS
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Prior to 
June 2014

• Cunningham Panel administered in ordinary clinical 

setting (time point 1)

June 2014-
Dec 2014

• Invitation to participate in study

• Inclusion of participants

Jan 2015-
July 2016

• Psychiatric assessment including retrospective data

Jan 2015-

July 2016

• Cunningham Panel re-administered within this study for 

assessing change in biomarkers (time point 2)

Sep 2016

• Test retest analysis (n=10)

• Comparison to healthy controls (n=21)

Serum sampled with or

without separator gel 

(i.e., red or gold top tube)

Serum sampled with

separator gel 

(i.e., gold top tube)

Serum sampled with

separator gel 

(i.e., gold top tube)


