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The question with PANS and PANDAS

On the one hand... But on the other...

= Diagnosis is still unclear in = Patients with PANS and
clinical practice PANDAS experience that

= Treatment options are Immunomodulatory treatments
generally poorly examined work

= Pathophysiology is stil * There is a diagnostic test on
unknown the market

* The iImmunopsychiatry
paradigm is gaining ground
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The aims of my thesis

|.  Describe a Swedish cohort of patients with
PANS and PANDAS.

Il. Evaluate the diagnostic accuracy of the
Cunningham Panel.

V.
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Data collection process
= Psychiatric interviews

= Standardized

= Developed to this study

= Symptoms, onset and course

= Does each person meet PANS or
PANDAS criteria?

M.I.N.I. KID

MINI INTERNATIONELL NEUROPSYKIATRISK INTERVIU
Eor baen ach ungromas

= Neuropsychological testing i
= Motor testing e

FRANHRIE: ¥, Lecnuiar
Canire Hospialier Sainte Aree < Pans, France

Blood tests
3-5 hours

(19982010 Sheshan DV & Lecrubler ¥
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Data collection and study designs

Healthy comparison

sample

Healthy Comparison
Sample
(n=21)

Y
Healthy comparison

sample
(n=21)

2019-10-23

Cunningham Psychiatric comparison
Panel sample sample
( Previous_'ly assessed with | Study I
c gth;;Pancl Psychiatric comparison
( Excluded (n=2) '\ \ (=iEs)] Z sample recruited Studies 1T
* Overdly . through advertisements and IIT
(n= .1) Answered Invitation (n=36)
« Previous _
. (n=60)
Cunningham \ Study II
Panel result <
unavailable ]
\ (=1 Jr 1
Eligible (n=758)
)
Withdrew consent . g
=5 ¢ * \ 4
. L ) N
Underwent diagnostic Underwent diagnostic
mterview and workup interview and workup
(n=53) (n=36)
. J
No No
PANS or PANDAS PANS or PANDAS PANS or PANDAS PANS or PANDAS
Diagnosis Diagnosis Diagnosis Diagnosis
(n=29) (n=24) (n=4) (n=32)
Suspected PANS Confirmed PANS Never suspected PANS
(n=29) (n=24+4) (n=32)
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5, €25, 1-9. doi: 10.1192/bj0.2019.10

BIPsych Open (2019) ‘

Clinical features of paediatric acute-onset
neuropsychiatric syndrome: findings from

a case- control study

Eva Hesselmark and Susanne Bejerot

Background

Paediatric acute-onset neuropsychiatric syndrome (PANS), an
umbrella term that includes PANDAS (paediatric autoimmune
neuropsychiatric disorders associated with streptococcal infec-
tions) s suggested to be a psychiatric disorder of autoimmune
aetiology. PANS ischaracterised by an acute onset of cbsessive-
compulsive disorder or restricted eating with multiple comorbid
symptoms. The specificity of the PANS criteria is not fully
understood.

Aims

To describe a cohort of patients with PANS and to determine if
PANS features relating to symptoms, onset and course are more
cOmmon in PANS than in other psychiatric condttions.

Method

A case-control study comparing patients with interview-con-
firmed PANS with patients with suspected PANS and patients
with a psychiatric condition but with no suspicion of PANS.
Validated and non-validated measures of symptoms, anset and
episodic course were used.

with interview-confirmed PANS did not present a specific
symptom profile.

Conclusions
PANS may bea distinct clinical entity featuring an acute onset, an
episodic course and multiple symptoms at onset.

Declaration of interest
None.

Keywords

Pediatric acute-onsat neuropsychiatric syndrome; pediatric
autoimmune neuropsychiatric disorders associated with
streptococcal infections; diagnostic criteria; obsessive-compulk
sive disorder.

Copyright and usage

& TheRoyal College of Psychiatrists 2019. This is an Open Access
article, distributed under the trms of the Creative Cormmons
Atfribution-NonCommercia -NoDerivatives licence (hitp:#creat-
vecommons.org/licenses/by-nc-nd/4.0/), which permits non-
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Diagnosis
PANS and PANDAS - clinical features

Methods
= Case-control study ) s (e

(n=29) (n=24+4) (n=32)

= 3 groups
= Based on the interviews we made

= Symptoms
= Acute onset

= Episodic course

2019-10-23 Eva Hesselmark 8



Karolinska

Institutet

PANDAS PANS

Pediatric Autoimmune Neuropsychiatric Pediatric Acute-onset Neuropsychiatric
Disorders Associated with Streptococcal Syndrome (2012)
infections (1998) = Abrupt, dramatic onset of OCD or severely
= OCD and or Tics restricted food intake

- Pre-pubertal onset = Concurrent presence of additional

neuropsychiatric symptoms, with similarly
severe and acute onset, from at least two of
seven categories:

= Acute onset and dramatic symptom
exacerbations

= Evidence of GABHS infection preceding

. Anxiety
illness

Emotional lability and/or depression

n Neurological symptoms = 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

2019-10-23 Eva Hesselmark S
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+ The PANS/PANDAS Related Symptom Inventory (PPRSI)

NO YES COUESE S"&%’Eﬁ'ﬁ{? NOW?
Symptom (Bold text ndicate PANS/PANDAS symptoms | Never | Before | At | After | Flare | Flares Every Fluctuat| Now | Ever | Now?
znd below each svmptom are specifiers in non kold text) omzet | omezet | omset | =1 >1  iweek! ing
a. | Obsessions or Compulsions a a a | | | a:Q Q:a|Qa
'b.| Hoarding behaviors 2 |@ o Qo | o o Q| Q.aaQ
¢.| Anorexia or restricted eating 2 |@ o Qo | o o Q| Q.aaQ
d.| Anxiety Q (@ Q@ g |og g oQq |oa|a
e.| Separation anxiety Q |@ Q@ Q@ |@a 9 Q@ Qg ala
£ | Fmational lahilitv ar denrescion [ [ : [ : [ | [ ' [ | . [ | . a [ : (I R |
The Signs of Severity Questionnaire (50S5Q)
NO YES COURSE S"&%’Eﬁ'ﬁ-ﬁ ND,.,.W
Symptom Never | Before At After | Flare | Flares Every Fluctuat Now | Ever | Now?
onset | onset | omnset =1 =1 week: ing
a. | Suicidal ideation d d d d d d I | I R I
b. | Suicidal gestures d Q Qa ' Q Q a I R | Q. a|Q
¢ | Suicidal intent Q|2 @ Qo 9 Qo a |a aa
d. | Self injury, behavior Q /@ 9 Q|2 g o o g ala
e. | Homicidal thoughts Q |@ 9@ Q|0 Q9 9 |ga|a
f | Homicidal hehaviors d Q QO Q Q QO Qo aQ Q Qala

2019-10-23 Eva Hesselmark 12



Diagnosis
PANS and PANDAS - clinical features
Results

= Patients with confirmed PANS had
= Acute onset

= More symptoms at onset

= Episodic course

= The three groups had similar
symptoms

2019-10-23 Eva Hesselmark

A Time of onset of PANS related
symptoms (PPRSI)
70%
60%
50%
40%

30% HI
20"@ I I
e T [ M

Confirmed Suspected Never
PANS (n=28) PANS (n=29) Suspected
PANS (1=32)

O1. Before onset @2. At onset M3. After onset

Proportion of episodic course of
PANS-related psychiatric symptoms
(PPRSI)
100%
30%

60%
40% H
20% .
o || -

Confirmed Suspected Never
PANS (n=28) PANS (n=29) Suspected
PANS (0=32)

B Episodic course  ONon-episodic course

B Time of onset severe psychiatric
symptoms (SOSQ)

50%
40%
30%
20%
10%
4 — M m

Confirmed Suspected Never
PANS (n=28) PANS (n=29) Suspected
PANS (1=32)

O1. Before onset @2. At onset M3. After onset

D Proportion of episodic course severe
psychiatric symptoms (SOSQ)
100%
80%
60%

40%
o N mll m
0%

Confirmed Suspected Never
PANS (n=28) PANS (n=29) Suspected
PANS (n=32)

BEpisodic course  ONon-episodic course
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3.

. At onset

-

O 1. Before onset
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Diagnosis
Conclusions

= 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.

2019-10-23 Eva Hesselmark 15



Biomarkers
What is the diagnostic value of the Cunningham panel?

Journal of Newrn

Contents lists available at ScienceDirect |

Journal of Neuroimmunology

| Neuraimmunalogy

journal homepage: www._elsevier.com/locate/jneuraim

Biomarkers for diagnosis of Pediatric Acute Neuropsychiatric Syndrome @ —
(PANS) - Sensitivity and specificity of the Cunningham Panel

Eva Hesselmark®*, Susanne Bejerot™"*

" Cerger for Paydhiatry Research, Department of clivical nesrasdierce, Rarolinka Instinger, CAP Research Consre, Géviegatan 22 B Sur, 113 30, Stodkhol— -
¥ school of Medical Seimees, Qrebro Undversity, Orebrn, Swalen 1':'” and sign documents and forms e
© University Henlth Care Research Center, Faoulty of Medicine and Health, Orehio Universisy, Orshro, Sweden

ARTICLE INFO ABSTRACT

Keywords Objective: Pediatric Acute Newropsychiatric Syndrome (PANS) and pediatric autoimmune neumpsychiatric
PANDAS disorders associated with streptococeal infections (PANDAS) are conditions marked by sudden onset of ob-
PANS

sessive-compulsive disorder [OCD), tics, or avoidant/restrictive food intzke in combination with multiple pey-
=y o chiatric symptoms. A diagnosis of PANS or PANDAS may be supported by the Cunningham Pand, a commer-
Sensitivity and specificity T g 2 £ : i " 2 .
s cially awvailable zet of immunologic assays currently in clinical use Howewver, the reletfionship between
Antibodies Cumningham Panel remlts and patient symptoms remains unclear. This sudy was done to assess the diagnostic
Calehim fealmodulin kinase IT accuracy of the Cunningham Panel in patients with suspected PANS or PANDAS,
' Method: All Swedish patients who had taken the Cunningham Panel prior to June 2014 (n = 154) were invited
and 53 patients partidpated in the smdy. Based on comprehensive psychia ric assessment (the reference stan-
damd of diagnosds), subjects were classified as PANS, PANDAS, or neither. Prior Cunningham Panel test results
wem collected from patdent records, and new blood samples were similarly anzalyzed within the scope of this
study. In addition, results were compared to healthy controls (n = 21) and 2 test-retest reliability analysis was

Db ve- ol s ve disprder

2019-10-23 Eva Hesselmark
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v

moleculera labs Heeret N Gt e R s shatant S st B

| hEARN"MORE

MOLECULERA LABS IS AN AUTOIMMUNE NEUROBIOLOGCY COMPANY

Focused On Central Nervous System Disorders Arising From “Molecular Mimicry”

Moleculera Labs is a pioneer in developing and offering advanced testing services that assist physicians in identifying whether an
individual’s neurologic and/or psychiatric symptoms could be caused by an autoimmune dysfunction. Obsessive compulsive disorder

2019-10-23 Eva Hesselmark 17
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Cunningham Panel

T

Antibody against Dopamine receptor D1 YY
Antibody against Dopamine receptor D2 YY
Antibody against Beta-tubulin YY
Antibody against lyso-ganglioside YY

Activation of Calcium/Calmodulin dependent kinase Il \éf

2019-10-23 Eva Hesselmark 18
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What is the diagnostic value of the Cunningham panel?

Previously assessed with
Cunningham Panel (n=154)

Answered Invitation (n=60) Excluded (n=2)

+ Over40 yo (n=1)

+ Previous Cunningham
Panel result unavailable
(n=1)

Eligible (n=58)

Withdrew consent (n=5) <

Valid Cunningham panel result
prior to study inclusion (n=53)

Positive Cunningham Panel result Negative Cunningham panel result
(n=25) (n=28)
Completed blinded reference standard psychiatric Completed blinded reference standard psychiatric
assessment (n=25) assessment (n=28)

Not PANS (n= 15)

v\ PANS (n=7) Not PANS (n= 18) PANS (n=13) LPANS (=]

e fanel correct

2019-10-23 Eva Hesselmark 19




What is the diagnostic value of the Cunningham panel

A ROC-curve showing high diagnostic A ROC-curve showing low diagnostic
accuracy accuracy

1f_/ 1

Sensitvity
Sensitvity

0 1-specificity 1 0 1-specificity 1

2019-10-23 Eva Hesselmark 20
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What is the diagnostic value of the Cunningham panel

PANS

PANDAS

2019-10-23
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What is the diagnostic value of the Cunningham panel

Healthy controls often had elevated levels

=47% positive CamKIl

=81% positive antibody

=85% positive in at least one analyte

2019-10-23 Eva Hesselmark
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Bejerot et al. Translational Psychiatry (2019)9:224
https://doi.org/10.1038/541398-019-0562-y

Translational Psychiatry

The Cunningham Panel: concerns remain

Susanne Bejerot'”, Albin Klang' and Eva Hesselmark™

Dear Editor,

We thank the authors of the Connery paper’ for their
response” on the reliability of the Cunningham Panel”.
The panel is developed and marketed by Moleculera Labs
as a diagnostic test for pediatric acute-onset neu-
ropsychiatric syndrome (PANS) and pediatric auto-
immune neuropsychiatric disorder associated with
streptococcus (PANDAS). Here we address some mis-
conceptions raised by the authors and present new data.

First, the 21 healthy controls (median age 15 years)
tested with the Cunnincham Panel in our studv were

followed Wieslab’s instructions, which included plastic
tubes and gold top tubes”.

Although the Cunningham Panel may predict response
to intravenous immunoglobulin (IVIG), this was not the
case among our participants**’. We have made a post
hoc analysis including 12 patients from our dataset who
had been tested with the panel prior to treatment with
IVIG (2 adults, 10 children)®. Five had confirmed PANS
and 7 suspected but not confirmed PANS. All had ele-
vated Ca’'/calmodulin-dependent protein kinase 1II
(CaMKII) values. Dopamine receptor D2 antibodv results

Eva Hesselmark
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Conclusions

= 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.

2019-10-23 Eva Hesselmark 25
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A Time of onset of PANS related
symptoms (PPRSI)

70%
60%
50%
40%

- I HI
20%
o T I [] ]

Confirmed Suspected Never
PANS (n=28) PANS (n=29)  Suspected
PANS (n=32)

O1. Before onset @2. Atonset M 3. After onset

Proportion of episodic course of
PANS-related psychiatric symptoms

(PPRSI)

100%

80%

60%

40% |_|

20% l

0% i -
Confirmed Suspected Never
PANS (n=28) PANS (n=29) Suspected
PANS (n=32)

mEpisodic course O Non-episodic course
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B

70%
60%
50%
40%
30%
20%
10%

0%

Time of onset severe psychiatric
symptoms (SOSQ)

ol

Confirmed Suspected
PANS (n=28) PANS (n=29)

Never
Suspected
PANS (n=32)

0O1. Before onset @2. Atonset M 3. After onset

[DProportion of episodic course severe

100%
80%
60%
40%
20%

0%

psychiatric symptoms (SOSQ)

Confirmed Suspected Never
PANS (n=28) PANS (n=29) Suspected
PANS (n=32)

m Episodic course O Non-episodic course
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Difference in CaMKII
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B Much improved O Unknown effect ©ONo or little effect mWorse
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Proposed pathofysiology of PANDAS

1. Streptococcus _
infection ; Genetically

susceptible YY
person YJY —I

Y

2. Immune response\YY Rheumatic fever

Involutary movements

Sydenhams Chorea \ %

W

Tics or OCD and NP symptoms | —— Y
PANDAS Y
3. Immune response affects CNS
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Treatment options

Genetically
susceptible
person
2. Immune responsex Rheumat|c fever
Involutary movements

Sydenhams Chorea %
D and

3. Immune response affects CNS

10/23/2019 Eva Hesselmark Il
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Prior to
June 2014

June 2014-

Dec 2014

Jan 2015-

July 2016

Jan 2015-
July 2016

Sep 2016

 Cunningham Panel administered in ordinary clinical
setting (time point 1)

« Invitation to participate in study
* Inclusion of participants

« Psychiatric assessment including retrospective data

 Cunningham Panel re-administered within this study for

assessing change in biomarkers (time point 2)

* Test retest analysis (n=10)
« Comparison to healthy controls (n=21)

Eva Hesselmark

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)
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