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Figure 2. Visual Analysis of the Median Apparent Diffusion Coefficient (ADC) Regression Analysis for Patients
With Pediatric Acute-Onset Neuropsychiatric Syndrome (PANS) and Control Participants
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A-F, Control participants are indicated by the solid circles, with corresponding age-related 5th, 10th, 25th, 50th, 75th, 80th, and 95th quantile curves based on local piecewise
regression analysis. Data points for patients are indicated by the open circles for visual comparison.
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Fig. 6. Individual CaMKII assay results from the Cunningham panel before and
after treatment and grouped by effect of treatment on patient symptoms. P
values are from a paired sample t-test.
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Figure 3.

Photographs taken by the parents in February 2017, approximately 7 months after cutaneous lesions were first
observed. These cutaneous lesions prompted the attending physician to suspect neurobartonellosis as the cause
of pediatric acute-onset neuropsychiatric syndrome in this patient. (A) Cutaneous lesions on the left medial
aspect of the thigh. (B) Cutaneous lesions located in the medial aspect of the right axilla.
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Figure 3. Glucocorticoid receptor (GR) mRNA expression in GAS-Stress mice and relative
controls. RT-PCR were performed with mRNAs extracted from hypothalamus (A) and hippocampus
(B) of control mice (PBS-no Stress), Group-A beta-haemolytic streptococcus injected mice (GAS-no
Stress), psychosocial stressed mice (PBS-Stress), and mice exposed to haemolytic streptococcus and
psychosocially stressed (GAS-Stress) at two weeks from treatment endings. Relative expression of GR
mRNA in each area is presented as fold change over the expression measured in control mice (PBS-no
Stress), taken as 1, and calculated using the 2-AACt method, normalized to hypoxanthine guanine
phosphoribosyl transferase (HPRT), as detailed in the Materials and Methods section. Data are mean +
SEM, N= 4-6 per group. $ p < 0.05: GAS-Stress vs. PBS-Stress; # p < 0.05: GAS-no Stress vs. PBS-no
Stress; * p < 0.05 PBS-no Stress vs. PBS-Stress. Cohen’s d measures are reported in Table S1A.
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TABLE 2. SERUM CYTOKINE LEVELS DURING TiC SYmpTOM * (V8§ O I,\lé'_' "@U ?N Ot._'_?s« .,Na K 5: NAé"O N@ Y.3 Y:
EXACERBATION AND REMISSION @°8V AZIni°n°0d@ be» IPxODK 5»IPIOcK °@5°-¢
e Na5@u-Y Nad-@ bE»xPIIK 5»IPINNcP

Cytokines Exacerbation Remission Z P, X go @ 03 Xnnli N o @ i @ @ @ AeN°% 0&N Y
- . . . . e .
IL-4 0.07 (0.00-1.59)  0.05 (0.01-1.67) —0.04 0.97 384 O °te-°8«eN& DbE»OPIIK 5»1PTONc 2°@5aN° «
00 27605250 1930002065 007 0og T 88°U°N°S N N&- @°n°8&NUP@xx& @G»blOcK oYe
IL-12p70 2820 (0.10-147)  0.00, (0.08-232) —-0.87 0.38 4 78%.@°* XnnO o0+@ +@@ -&*N°3 0&aNY -« N&«a
IL-13 0.81 (0.15-6.76)  0.45 (0.15-7.49) —0.22 0.83 5»IPINOcP (V8&8 O Na- @u 5N 8° a@@a K & -8°s
IFN-y  15.53 (0.88-48.75) 1235 (2.16-51.51) —1.29 0.20 °N°U@ 0°8° @@ -5°N°3 04ANY » Na5@u~-Y N&- bE»

TNF-o 0.06 (0.00-0.60)  0.03 (0.00-0.34) —-1.96 0.05% e« Ni«d Na- b E » 'I' P ‘I“I‘ K 5» ‘I‘ P ‘I‘ 'I' 0 c V @ °K o Y 080, @ 5
Data represent results of the Wilcoxon sign rank test. Cytokine levels bE»OPIIK 5»IPINOc o- @ ° @ @ —a*N°3 oaNY  Na«a |
are measured in pg/mL and are expressed as medians and ranges. Levels 5 35 A A A o i10 A X 0o 3 o
for IL-2 and GMC-SF were below lowest detectable limit. * I a ("51 9 @ @~V O O n @ N~ ¢ % u O 8 ~u N ~ﬂ d u @ 8 |
IL, interleukin; IFN, interferon; TFN, tumor necrosis factor; GMC-SF, 5.NY O°°@4@ O N&a- 35@ 83°8@P "~ a4 N@ N 0-83
granulocyte macrophage-colony stimulating factor. A n UGn° ° N e 3 5 N° N&ei 35 C) @ N&= VNEU&ANuU
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Is clinical presentation
suggestive of pediatric AE?

Previously healthy patient p ing ions for other
with new focal o diffuse neurologic NO within di
deficits, cognitive difficulties, diagnosis (see tables 1 &5)
movement abnormalities, psychiatric
symptoms and/or seizures
YES,
Consider pediatric AE
Proceed with paraclinical and
antibody testing
(see tables 1-4)
\l/ ions for other
Are the paraclinical NO conditions within differential
diagnosis (see tables 1 & 5);
(see tables 2-4) = % i
if antibody testing also negative, no
VES\L support for diagnosis of AE
Possible pediatric AE
(see table4)
Consider initiating immune therapy
J/ Does the patient meet
criteria forprobable antibody-negative
Are NO pediatric AE?

with pediatric AE present?
(see tables 2&3)

vssl

(see table 4)

vEsl

B

0°8°

JRFXV RQ &DUGLRORJLF )LQGLQJV LQ

Definite antibody-positive pediatric
AE
(see table 4)
Initiate or continue therapy
and advance as necessary

negative pediatric AE
(see table 4)
Initiate or continue
therapy and advance as
necessary

Monitor response to inital
therapy and if no
improvement, reconsider
other conditions within
differential diagnosis
(see tables 185)
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TasLe 4. PEATRIC ACUTE-ONSET NEUROPSYCHIATRIC

: 5 el e Panic attacks 57(378) 8 (59) 4.8
SYNDROME S;T:L?fﬁe Sléiaﬁl-sl-zifégﬁ.;mn AVERAGE N_i ghtrmstes 57(374) 5 (34) 37
Tics—vocal 57 (378) 10 (66) 43
Any Average Frfequent urination 56 (367) B (52) 4.4
history, Chronic, severity,* 'T‘:_’““ pain 53 (353) 10 (65) 3.7
Restrictive eating, eating fears, 48 (320) 9 (58) 4.5
General anxiety 96 (655) 37 (252) 55 fear of weight gain
Obsessive-compulsive 94 (645) 34 (230) 54 Loss of appetite 48 (314) 6 (38) 4.1
symptoms Muscle pain 47 (308) 7 (44 3.7
Mood lability (moodiness) 90 (602) 22 (145) 52 Self-injurious behavior 40 (264) 4 (24 38
Irritability 89 (598) 20 (135) 5.1 Bed-wetting (after potty 38 (256) 5 (33) 4.1
Excessive worry 87 (588) 25 (1700 52 training complete)
Rage/meltdowns B4 (563) 13 (B8) 53 Night terrars 37(245) 3 (19) 4.0
Sadness 83 (552) 14 (96) 4.6 Speech disfluencies (e.g., 37 (240) 5 (30 37
Sensory defensiveness (e.g., to 79 (534) 23 (152) 4.7 stuttering, stammering)
sound, light, clothing) Mam'a{hypomani_a (grandit_:se 37247y 5 (31) 4.1
Handwriting deterioration 76 (508) 18 (121) 5.0 or high behavior or feelings)
Defiance 75 (501) 13 (89) 4.9 Hallucinations/hearing or 36 (233) 4 (23) 39
Fatigue 75 (499) 20 (130) 5.1 secing things that are not
Specific phobias 74 (489) 17 (110) 5.0 there ) )
Tics—moator (other than eye) 71 (474) 12 (80) 4.5 Daytime urinary incontinence 31 (202) 3 (20) 36
Bizarre thoughts or behavior 69 (461) 8 (54) 4.5 (peeing in pants), after patty
Insomnia 67 (450) 16 (105) 4.7 training has been complete
Hyperactivity 66 (437) 13 (83) 4.6 Encopr_es[s (soiling), after potty 13 (84) 19 35
Loss of math skills 66 (435) 14 (95) 4.3 training
Stomach/abdominal pain 64 (426) 12 (83) 4.1 Mutism (no speaking at all) 1277 201 4.5
Brain fog/confusion 64 (427) 13 (8T) 4.8 Bulimia/binge eating 8 (52) 1(8) 4.1
Social anxiety (very shy) 63 (421) 16 (100 4.4 ; - : .
Aggression toward others 59 (198) 5 (35) 4.1 Scale of 1 =minimal to 10}=very severe/incapacitating,
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TABLE 3. COMPARISON OF CLINICAL CHARACTERISTICS OF PANDAS PATIENTS IN COMMUNITY AND RESEARCH SETTINGS

NIMH (n=48) Community (n=72)
# % # % I
Separation anxiety 44 92% 62 86% NS
Behavioral regression (tantrum, baby talk) 30 63% 47 65% NS
OCD symptoms 48 100% 2 100% NS
Intrusive thoughts 19 40% 53 74% NS
Phobias/contamination fears 40 83% 40 56% NS
Unfounded fears 24 50% 48 67% NS
Repetitive behaviors 36 75% 39 54% NS
Aggressiveness 20 42% 26 36% NS
Hyperactivity or inattentiveness 44 92% 34 47% 4.5 (p=0.03)
Violent images or hallucinations 13 27% 10 14% NS
Dysgraphia 21 44% 46 64% NS
Mydriasis 16 33% 45 63% NS
Tics 32 67% 43 60% NS
Urinary symptoms 25 52% 58 81% NS
Frequency and/or urgency 14 29% 40 56% NS
Daytime or night-time enuresis 9 19% 33 46% NS
Increased sensory sensitivity 21 449 31 43% NS
School issues 39 81% 54 75% NS
Inability to concentrate 38 79% 47 65% NS
Trouble in math 16 33% 30 42% NS
Sleep problems 34 71% 51 71% NS
Restricted food intake 23 48% i 24% NS

PANDAS, pediatric autoimmune neuropsychiatric disorders associated with streptococcal infections; NIMH, National Institute of Mental Health;
OCD, obsessive-compulsive disorder.

Z272Z $63,5( FDUH



https://www.sciencedirect.com/science/article/pii/S0196070921000648
https://www.liebertpub.com/doi/10.1089/cap.2014.0081
https://www.liebertpub.com/doi/10.1089/cap.2014.0073
https://www.liebertpub.com/doi/10.1089/cap.2014.0073

IYe8e-NO8&eeNA

JURP S HVHDUFK 6XEJURXS WR &OLQLFDO 6\QGURFPHBUDWEHUINDQWRVKIW BBLEH 3$16
$FXWH RQVHW 1HXURSV\FKLDWULF 6\QGURPH

30 30°3 f hl n°-g « &6f z« « @°k "°384+N8 AY©°8.5°/ . NX&cREK 6dERNECIE%ETiTkEEECERRI

Prototype Disorder: e "8 na3°@ +« - @° @V@ 5 @aNa 0 E
Sydenharm Chorea N8°eNa O n°8 OIl -Y&ii38° Ve3 i°@~° -

*=VN°n @°N °V8 5@u-Ya+N8a- @

(a0 @N&- -8aN°8&as a@ °+-VNP° @°N
. . 0&NY 3a@Na -N - 8«a&s3 °V8 5@u
roup A Streptococci ~ ~
(PANDAS) - %aNa @P i
e AY? «-VA@NuU O @u 5N @°N a@ NY?°
Infectious Triggers OO'NV8° O NYOéB -8 d-°0 58°@° NeN
(PITANDS) «e@8@ O 8 NY° +09° 585 @°3 O 8 « Ot
PANS ~UA8 A-ed ° NaANuUJ "035eN8A -
Pudatc Actw oot S z°V8 5@u-Ya+N8&- 3u 38 ©° b~ z3cP X 3
Neuropsychiatric Syndromes (Lo, Mycoplasma, others?) NY®©° - Z( 3 -83N°83 N oua a oN°©° oN
O+-N 8@ +3 N -i+8a0u NY° & &N
58°@° NeNa 58 3V 03 NY8geoo 5 N
Non-Infectious Triggers 3&'6 @N€1—| ~8aN°8a- O 8 " z3P AYO@O \
Environmental factors .80 3é@_|V@@03 a 30N.éup -
Metabolic disorders o T 23 a@ é N8 3V =03 N @05'8’N0 NY?©°
Others 58°@° NeNa Os8 NY° 58 5 @°3 5eNY (¢
b"XA z(*K ~ z( 3K NY°8cP

Figure 1: Hierarchy of the Pediatric Acute onset Neuropsychiatric Syndrome.
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