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CASE PRESENTATION

At age 8, “Chris,” a Caucasian bay, experienced intermittent auditory and visual hallucinations,
but without bizarre behaviors or much deterioration in functioning. At age 15, he developed a
depressed mood, started talking to himself, and became socially withdrawn, and his academic
performance declined. He was hospitalized and diagnosed as having major depressive disorder
with psychotic features. MRI and EEG showed no abnormalities. Treatment with escitalopram (10
mg/day) and aripiprazole (5 mg/day) had little effect. Several weeks after discharge, he was
admitted for a second time with the same diagnosis; a third admission, again with the same
diagnosis, occurred several months after that. At age 16, Chris developed visual and auditory
hallucinations with homicidal ideations. He cut himself superficially following the command of
voice hallucinations, and he was hospitalized again, with the diagnosis changed to schizophrenia,
paranoid type.

During this inpatient stay, he was treated with venlafaxine (150 mg/day) and risperidone (1.5 mg/
day). During the same admission, a blood test showed the presence of antinuclear antibodies
(ANAS), but the patient had no symptoms of any autoimmune disease. In the meantime, he was
also receiving clindamycin/benzoyl peroxide and adapaline gels and minocycline for acne and
fluticasone nasal spray and albuterol for asthma. An allergy to gluten was demonstrated by an
assay (Accessa Labs) that showed only IgE antigluten antibodies. Chris’sparents reported that he
developed anallergy to peanuts and soy at about the same time. Gluten was removed from his diet
at the suggestion of the mother, a licensed dietitian. After the dietary change, the intensity of
Chris’s auditory hallucinations declined dramatically and the violent element diminished, and he
was discharged after 9 weeks.

During the next 2 years, Chris remained on a gluten-free diet, which he and his family associated
with the disappearance of his psychotic symptoms. Sensitivity to gluten was demonstrated by an
assay (Metametrix Clinical Laboratory) of a stool sample that yielded a value of 10.6 mg/dL of
IgA antigliadin antibodies, in the top quintile of the reference range. The dosage of risperidone
was tapered to 0.5 mg/day, and no auditory or visual hallucinations occurred, although when the
dosage was lowered to 0.25 mg/day, Chris reported feeling anxious, and the dosage was returned
to 0.5 mg/day for a time. Eventually the risperidone was discontinued completely. Chris was able
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to return to school, where his academic performance was normal and he joined several athletic
teams.

At age 16, after his hospital stay, Chris lost his hearing suddenly and was fitted with a hearing aid.
His ANA level was high, and the diagnosis of autoimmune inner ear disease was made. He was
treated with prednisone and then methotrexate over a 2-month period. Despite his hearing loss, he
has maintained a high level of functioning, including learning to read lips, and he has continued to
play competitive sports.

Both of Chris’s parents have a history of seasonal affective disorder, and two grandparents had
experienced bouts of depression. The father had hypothyroidism, and the father’s aunt had
Crohn’s disease. The mother’s brother had hearing loss with ANAs, and the mother’s cousin had
systemic lupus erythematosus. The parents were 32 years old when Chris was born, and the
pregnancy and birth were unremarkable, with no complications. He is the second son. Starting in
infancy, he had recurrent bouts of otitis media, which were treated with tympanoplasty and
continued until age 12. At 3 months, he was diagnosed with eosinophilic gastritis.

DISCUSSION

Schizophrenia is currently thought to be heterogeneous in its etiology as well as its
symptomatology, with a range of subtypes (1). The illness was originally assumed to have a
degenerative course, but there have always been cases of recovery in persons originally
diagnosed as having schizophrenia (2), a variation that may be associated with etiologic
subtypes. There is a wide range of possible etiologic subtypes, including syndromes relevant
to immune dysfunction that may be associated with infections (3), with autoimmune
diseases (4), or with the combination of these two mechanisms (5). A candidate autoimmune
condition is celiac disease (6), for which there is a substantial clinical, epidemiologic, and
experimental scientific literature (7) extending back to the work of Graff and Handford in
1961 (8) and the work of Dohan in 1970 (9). There have been case reports of dramatic
recovery from schizophrenia associated with implementation of a gluten-free diet (10-12).
The results of clinical trials involving gluten-free diets are mixed, however, perhaps because
of the etiologic heterogeneity of schizophrenia (7, 13). It is possible that the immunological
effects of gluten in schizophrenia are not limited to celiac disease, but also include various
forms of nonceliac immune-mediated gluten sensitivity (14, 15). It has been shown
repeatedly that persons with schizophrenia have higher immune-mediated gluten sensitivity
that is not connected to celiac disease (16), as compared with the general population.

This case presents a variety of immunological abnormalities in the patient and his family
that may have a relationship to his psychosis. The father’s hypothyroidism may be
particularly relevant, since hypothyroidism is associated with a higher risk of psychasis in
the offspring as well as in the proband (4, 17-19). The patient’s recurrent otitis media is also
noteworthy, since otitis media during childhood has been associated with a higher risk of
schizophrenia (20). The patient’s early eosinophilic gastritis and his IgE antibodies to gluten
suggest the possibility of a predisposition to an IgE-mediated activation of the immune
system. It is not clear from the literature whether high ANA levels are uniformly associated
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with a diagnosis of schizophrenia, as there are several reports of no differences between
cases and controls (21).

We believe that the loss of hearing in this patient is attributable to a different immune
mechanism than the allergic reaction to gluten that is potentially related to his psychosis.
Indeed, the patient’s maternal uncle had hearing loss and was positive for ANAs, but unlike
the patient, he did not have psychosis. In favor of this hypothesis is the fact that the patient’s
schizophrenia symptoms remitted after he started a gluten-free diet, while his autoimmune
inner ear disease, which may already have been triggered at the time of the initial ANAs
while the patient was eating gluten, continued to progress. The presence of only IgE
antibodies to gluten in the patient raises the possibility that his psychotic symptoms could be
associated not only with the presence of antigliadin (AGA) and/or tissue transglutaminase
antibodies (as currently reported in the literature) but also with IgE antibodies.

The remission of psychotic symptoms in this patient has been associated with maintenance
of the gluten-free diet, but it is also possible that the minocycline he was taking for acne
contributed to his recovery, since this antibiotic has been associated with improvement of
schizophrenia symptoms in several studies (22, 23). However, both risperidone and
minocycline have since been discontinued. This leaves the distinct possibility that the
withdrawal of gluten from the diet was the crucial factor in the patient’s recovery, which fits
with our previously reported finding (24) that improvements in symptoms begin as soon as 2
weeks after a gluten-free diet is started in persons with schizophrenia who have antigliadin
antibodies. However, the basis for the response of the patient’s schizophrenia symptoms to a
gluten-free diet is not completely clear. An immune-mediated reaction to gluten could
trigger a neuroinflammatory process, with associated impairment of the permeability of the
blood-brain barrier. We recently reported an increased prevalence of antibodies for
transglutaminase 6, specifically expressed in the brain, in schizophrenia patients who were
positive for AGA antibodies (25). We described the findings as a marker of
neuroinflammation in gluten-sensitive schizophrenia patients. Similarly, the allergic reaction
to gluten in the patient described here could result in a neuroinflammatory process.

Regardless of the exact mechanism involved, the marked improvement in this patient’s
schizophrenia symptoms after implementation of a gluten-free diet and the multiple similar
cases in the literature (10-12, 24) underscore the need for further research on the role of diet
in schizophrenia, as well as the potential importance of a personal or family history of
autoimmune diseases in identifying patients who may be responsive to dietary treatment.

Acknowledgments

Supported by NIMH grant 1R34MH100776-01.

Dr. Kelly has served as an adviser to XOMA and Lundbeck.

REFERENCES

1. Jablensky A. Subtyping schizophrenia: implications for genetic research. Mol Psychiatry. 2006;
11:815-836. [PubMed: 16801952]

Am J Psychiatry. Author manuscript; available in PMC 2015 June 23.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Eaton et al.

9.

Page 4

. Ram R, Bromet EJ, Eaton WW, et al. The natural course of schizophrenia: a review of first-

admission studies. Schizophr Bull. 1992; 18:185-207. [PubMed: 1621068]

. Arias I, Sorlozano A, Villegas E, et al. Infectious agents associated with schizophrenia: a meta-

analysis. Schizophr Res. 2012; 136:128-136. [PubMed: 22104141]

. Eaton WW, Byrne M, Ewald H, et al. Association of schizophrenia and autoimmune diseases:

linkage of Danish national registers. Am J Psychiatry. 2006; 163:521-528. [PubMed: 16513876]

. Benros ME, Mortensen PB, Eaton WW. Autoimmune diseases and infections as risk factors for

schizophrenia. Ann N 'Y Acad Sci. 2012; 1262:56-66. [PubMed: 22823436]

. Eaton W, Mortensen PB, Agerbo E, et al. Coeliac disease and schizophrenia: population based case

control study with linkage of Danish national registers. BMJ. 2004; 328:438-439. [PubMed:
14976100]

. Kalaydjian AE, Eaton W, Cascella N, et al. The gluten connection: the association between

schizophrenia and celiac disease. Acta Psychiatr Scand. 2006; 113:82-90. [PubMed: 16423158]

. Graff H, Handford A. Celiac syndrome in the case histories of five schizophrenics. Psychiatr Q.

1961; 35:306-313. [PubMed: 13707687]
Dohan FC. Coeliac disease and schizophrenia. Lancet. 1970; 1:897-898. [PubMed: 4191543]

10. De Santis A, Addolorato G, Romito A, et al. Schizophrenic symptoms and SPECT abnormalities in

11.

12.

13.

a coeliac patient: regression after a gluten-free diet. J Intern Med. 1997; 242:421-423. [PubMed:
9408073]

Jansson N, Kristjansson E, Nilsson L. Schizophrenic psychosis disappearing after patient is given
gluten-free diet. Lakartidningen. 1984; 81:448-449. [PubMed: 6700311]

Kraft BD, Westman EC. Schizophrenia, gluten, and low-carbohydrate, ketogenic diets: a case
report and review of the literature. Nutr Metab (Lond). 2009; 6:10. [PubMed: 19245705]

King DS. Statistical power of the controlled research on wheat gluten and schizophrenia. Biol
Psychiatry. 1985; 20:785-787. [PubMed: 3839143]

14. Hadjivassiliou M, Griinewald RA, Davies-Jones GA. Gluten sensitivity as a neurological illness. J

15.

Neurol Neurosurg Psychiatry. 2002; 72:560-563. [PubMed: 11971034]

Hadjivassiliou M, Sanders DSG, Griinewald RA, et al. Gluten sensitivity: from gut to brain. Lancet
Neurol. 2010; 9:318-330. [PubMed: 20170845]

16. Lachance LR, McKenzie K. Biomarkers of gluten sensitivity in patients with non-affective

psychosis: a meta-analysis. Schizophr Res. 2014; 152:521-527. [PubMed: 24368154]

17. Eaton WW, Pedersen MG, Nielsen PR, et al. Autoimmune diseases, bipolar disorder, and non-

affective psychosis. Bipolar Disord. 2010; 12:638-646. [PubMed: 20868462]

18. Heinrich TW, Grahm G. Hypothyroidism presenting as psychosis: myxedema madness revisited.

Prim Care Companion J Clin Psychiatry. 2003; 5:260-266. [PubMed: 15213796]

19. Kupka RW, Nolen WA, Post RM, et al. High rate of autoimmune thyroiditis in bipolar disorder:

lack of association with lithium exposure. Biol Psychiatry. 2002; 51:305-311. [PubMed:
11958781]

20. Mason P, Rimmer M, Richman A, et al. Middle-ear disease and schizophrenia: case-control study.

Br J Psychiatry. 2008; 193:192-196. [PubMed: 18757975]

21. Sidhom O, Laadhar L, Zitouni M, et al. Spectrum of autoantibodies in Tunisian psychiatric

inpatients. Immunol Invest. 2012; 41:538-549. [PubMed: 22612859]

22. Keller WR, Kum LM, Wehring HJ, et al. A review of anti-inflammatory agents for symptoms of

schizophrenia. J Psychopharmacol. 2013; 27:337-342. [PubMed: 23151612]

23. Torrey EF, Davis JM. Adjunct treatments for schizophrenia and bipolar disorder: what to try when

you are out of ideas. Clin Schizophr Relat Psychoses. 2012; 5:208-216. [PubMed: 22182458]

24. Jackson J, Eaton W, Cascella N, et al. A gluten-free diet in people with schizophrenia and anti-

tissue transglutaminase or anti-gliadin antibodies. Schizophr Res. 2012; 140:262-263. [PubMed:
22771303]

25. Cascella NG, Santora D, Gregory P, et al. Increased prevalence of transglutaminase 6 antibodies in

sera from schizophrenia patients. Schizophr Bull. 2013; 39:867-871. [PubMed: 22516148]

Am J Psychiatry. Author manuscript; available in PMC 2015 June 23.



