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* Gluten is a protein composite found
foods containing wheat*, barley, rye and
triticale (a cross between wheat and rye)

* One of gluten’s two main proteins, GLIADIN,
is a densely packed protein and digested into long amino acid
chains with a low surface area to volume ratio, making it difficult
to digest.

* Immune reactions to gliadin can occur in 3 forms: Celiac Disease,
Non-Celiac Gluten Sensitivity and wheat allergy

*wheatberries, durum, emmer, semolina, spelt, farina, farro, graham, KAMUT® khorasan wheat and einkorn

Rafalski JA. Gene 1986;43:122129, Anderson OD, Greene FC. Theoretical Applied Gen 1997;95:59-65, Stern et al Gastroenterol Hepatol 2001;13:741-7



Celiac Disease vs Gluten Sensitivity?

* Celiac Disease 1% of population

* Primary antibodies:
e tissue transglutaminase (tTg)
e endomysial antibodies (EMA)
* deaminated gliadin peptide (DGP)
- only in Celiac Disease

e Gluten Sensitivity 10% of population:

 Antibodies:

* native gliadin antibodies (AGA IgA)- not different in schizophrenia
 native gliadin antibodies (AGA IgG)




Wheat ‘‘Consumption’’ Data and Hospital Admissions

Linked to Schizophrenia? o S

Summary of Original Data
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Dohan FC, Acta Psychiatr Scand. 1966;42(1):1-2, with permission



AGA (l1gG) in Schizophrenia vs. Healthy Controls

Cihakova, et al 2017 HC=healthy controls Sidhom, et al 2012
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Cihakova D, et al, Schiz Res 2018; Sidhom OL, et al. Immunol Invest 2012;41(5):538-549, Dickerson et al. Biol Psychiatry. 2010:68(1):100-4; Okusga O, et al. World J
Biol Psychiatry. 2013 Sep;14(7):509-15.



Could this be a schizophrenia subgroup??

* A subgroup with inflammation?

* A subgroup with different underlying disease etiology?
* A subgroup with a different treatment strategies?

* Moving towards precision medicine in schizophrenia?

Major psychiatric disorders Sub-groups




AGA |gG and the Brain?

Correlation of AGA IgG:
Serum and Cerebral Spinal Fluid (CSF)

Schizophrenia Controls
% R2=0.34,
= p<0.0001 . ns
p)
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- ) Results independent of Antipsychotic
g treatment (N=75 naive)
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6 2 4 & 806 2 a & 8 Leaky Gut and Blood
AGAIgG - CSF Brain Barrier?

Severance EG, et al. Brain Behav Immun, 2015;44: 148-158; figure provided and used with permission
Axelsson et al. 1982; Torrey et al. 1985; Bauer and Kornhuber 1987; Kirch et al. 1992). Uronova et al. 2010; Hanson and Gottesman 2005
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AGA IgG Linked to Peripheral and Brain |
Inflammation?




Can brain function be altered by removing gluten?

33 year old man with schizophrenia having
severe diarrhea and weight loss.

Use of single photon emission computed
tomography (SPECT) showed hypoperfusion in
the left prefrontal cortex without evidence of
structural cerebral abnormalities.

Jejunal biopsy showed villous atrophy and EMA
antibodies present. Gluten free diet started.

Six months after a gluten-free diet, cerebral
blood flow normalized, duodenal findings
resolved and all psychiatric symptoms
disappeared.

Fig. 1 (a) Four representative contiguous slices are shown from
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De Santis et al. Journal of Internal Medicine 1997; 242:421-423.



Pilot Study Results — 2 patients for 2 weeks
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Jackson et al. Schiz Research 2012:140(1-3):262-3



Randomized Double-Blind Gluten-Free Diet Study

* Double-blind randomized gluten-free inpatient feasibility
study for 5 weeks

* All participants received a gluten free diet
* Protein shake daily with 10 gm of Gluten flour or 10 gm of Rice flour

* First gluten free diet study in schlzophrenla to recruit a
subgroup

* Clinical Trials.gov NCT#01927276
(NIMH funded R34)

Kelly D, Eaton WW, et al. Journal of Psychiatry and Neuroscience, 2019



* Exciting results to share at Grand Rounds in October

* Replication randomized double blind inpatient study
underway with larger sample

* Screening approximately 500-800 people with schizophrenia or schizoaffective
disorder at University of Maryland and Johns Hopkins for AGA IgG positive

NCT03183609 NIMH
RO01MH112617-01 Kelly and Eaton Pls

Call Megan Powell: 410-402-6413 for
free screening information
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