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ABSTRACT

Modern research in psychiatry is increasingly focusing on the possible identification of potentially use-
ful biomarkers for early and differential diagnosis and patient-tailored therapy. In this context, old and 
new biomarkers are gaining attention, and bilirubin could represent a low-cost and widespread tool in 
this regard. In the following paper, we present a case report of a patient with juvenile-onset schizophre-
nia successfully treated with oral risperidone on 2 separate occasions, whose clinical exacerbation phases 
overlapped with hyperbilirubinemia peaks, while comfort phases were associated with serum bilirubin 
within the normal range. The patient was later diagnosed with Gilbert’s syndrome, a benign, congenital 
condition of hyperbilirubinemia, with alternating phases of mostly asymptomatic bilirubin levels. This case 
highlights a possible relationship between psychotic symptoms and plasma bilirubin levels. While not rep-
resenting by itself a sufficient condition to determine a relationship between the 2 phenomena, it poses a 
relevant question for future clinical and research investigations.
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INTRODUCTION

There is a branch of literature exploring the relationship between unconjugated hyperbilirubinemia 
and psychotic illnesses, suggesting that the occurrence of psychosis may be closely linked to the 
unconjugated hyperbilirubinemia peaks.1 Indeed, Dalman et al.2 showed that unconjugated hyper-
bilirubinemia may be a possible vulnerable factor, or at least a related issue, for schizophrenia onset. 
Another study, led by Müller and colleagues, found that hyperbilirubinemia prevails in psychotic dis-
orders like schizophrenia compared to other psychiatric illnesses or the general population. Moreover, 
the same authors hypothesize that the relationship between hyperbilirubinemia and schizophrenia 
is possibly explained by altered red cell membranes, estrogen factors, and genetic predisposition of 
schizophrenic patients to Gilbert syndrome.3 Miyaoka et  al.4 also replicated the exploration of the 
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above association between hyperbilirubinemia and schizophrenia in 
a longitudinal follow-up study of patients suffering from schizophre-
nia and other severe psychiatric diagnoses. Indeed, Gilbert’s syn-
drome is a relatively common and often underdiagnosed condition; 
therefore, it can easily overlap with psychiatric disorders, sometimes 
with a late diagnosis.5 Here, we are presenting a clinical case whose 
first presentation was related to psychotic symptoms. After a com-
plete physical examination and specific laboratory blood tests, cli-
nicians identified the comorbid diagnosis of Gilbert syndrome with 
acute hyperbilirubinemia. Moreover, a prospective clinical observa-
tion related the patient’s symptoms to bilirubin serum levels, with 
psychotic episodes overlapping Gilbert syndrome’s exacerbations.

CASE PRESENTATION

Mr. A is a 23-year-old male, a hotel staff worker, who presented to 
the emergency department with hallucinatory behavior, irrelevant 
talk, delusion of reference, aggression, wandering behavior, and 
decreased sleep, which started a week earlier. During the clinical 
observation phase, bilirubin level was 3.9 mg/dL, in the absence of 
any possible manifest infectious, toxicological, or pharmacological 
cause. Oral therapy with risperidone at 2 mg tablets per day was 
initiated, and then optimized to 4 mg/day, along with the advice to 
consult a physician for the evaluation of hyperbilirubinemia. On the 
doctor’s assessment, the presence of isolated hyperbilirubinemia was 
diagnosed, but no pharmacological therapy or lifestyle modifications 
were prescribed for this sign. Moreover, main physical and psychiat-
ric comorbidities have been ruled out, including intoxication, drug 
abuse, gallstones, liver failure, pancreatitis, overt hemolysis, hepatitis, 
or other infectious diseases, fever, or autoimmune reactions. Within 
the first week on risperidone 4 mg/day, clinical improvement was 
observed. The patient was regular for follow-up visits and maintained 
full remission for a year. The recovery has been maintained until the 
patient discontinued the medication, and he went to the emergency 
room again after experiencing 10 days of similar but more severe 
symptoms compared to the previous onset, along with destructive 
behavior and constantly pacing. After new blood investigations, his 
bilirubin level was found to be 6.7 mg/dL; that is why it has been 
asked for the physician review together with the new prescription of 
oral risperidone 4 mg/day. The internist diagnosed Gilbert syndrome. 
On subsequent follow-up visits, along with the improvement in his 
psychotic symptoms, his serum bilirubin levels showed a decreasing 
trend as depicted in Table 1. Written informed consent was obtained 
from the patient who participated in this study.

DISCUSSION

We have presented a peculiar case of psychotic manifestations with 
juvenile onset and remarkable pharmacological response to oral 

risperidone, whose clinical course seems to follow blood dosages 
of bilirubin in comorbidity with Gilbert’s syndrome. Indeed, the psy-
chotic phases and clinical stabilization seem to perfectly overlap 
with the hyperbilirubin peaks and the return to the range of bilirubin 
values respectively.

Molina Ramos et al.,6 in their case report found, that excessive bili-
rubin levels were correlated with symptomatic improvement in 
schizophrenia. In another case–control study, bilirubin levels have 
been found within the normal range at the time of admission, while 
a significant decline of its levels was correlated with the symptom-
atic improvement in the group of patients suffering from psychosis 
at the time of discharge.7 

Regarding the potential biological mechanism through which 
hyperbilirubinemia causes schizophrenia exacerbation, we acknowl-
edge that to date there are no specific biological correlations, but 
rather speculations. Indeed, theories like N-methyl-d-aspartate exci-
totoxic damage and8 oxidative stress theory9 were hypothesized. 
Hayashida et al.10 experimented with rodent models to demonstrate 
the causality of high serum unconjugated bilirubin concentration on 
brain development, apoptosis, and neurogenesis, in order to find its 
role in the vulnerability of schizophrenia, whereas Yasukawa et al.11 
found that the patients with co-occurring schizophrenia with Gilbert 
syndrome have significant decreases in certain ratios of metabolites 
(NAA/Cr, Cho/Cr, and ml/Cr ratios) in the anterior cingulate gyrus and 
insular cortex and in the thalamus (NAA/Cr and ml/Cr ratios), which 
indicates the pathogenic effects of unconjugated hyperbilirubine-
mia. On FLAIR imaging, altered signal intensities noted in all parts of 
the brain by Miyaoka et al.12

There is one study which investigated the relationship between 
hyperbilirubinemia and positive symptoms of schizophrenia by 
assuming bilirubin as an antioxidant, whereas another report found, 
at least, that improvement in negative symptoms is not related to 
the improvement in hyperbilirubinemia,13 and other studies looked 
at direct bilirubin and the risk of metabolic syndrome in schizophre-
nia. Hence, considering the paucity of data and evidence that cor-
relate psychotic symptoms in schizophrenia with plasma bilirubin 
levels, this area of studies needs further exploration.14

In this clinical case, we focused our attention on a possible correla-
tion between hyperbilirubinemia and psychotic symptoms, which 
presents some elements of interest, partially overlapping with cases 
reported in the literature, albeit without sufficient biological sup-
port. Given the low incidence and unpredictability of the presenta-
tion of this type of association, we believe that the report of single 
or multiple specific clinical cases, despite the intrinsic limitations 
of this type of publication, can ignite the interest of clinicians and 

Table 1.  Laboratory Timeline Progression of the Case

Timeline

Serum Bilirubin Total (mg/dL) Serum AST (U/L) Serum ALT (U/L)
Serum GGT 

(U/L)
Serum Urea 

(mg/dL)
Serum Creatinine 

(mg/dL)

Normal Levels
0.3-1.2 mg/dL (5.1-20.5 µmol/L) 8-50 U/L 7-50 U/L 55 U/L 45 mg/dL 1.2 mg/dL

March 6, 2015 3.9 93 31 20 65 1.3

March 11, 2016 6.7 61 46 16 94 1.2

March 28, 2016 3.1 43 26 20 39 1

September 30, 2016 1.8 18 11 – – –

AST, aspartate aminotransferase; ALT, alanine aminotransferase; GGT, gamma glutamyl transpeptidase.
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researchers to deepen the topic, thus increasing awareness and early 
diagnosis.

In conclusion, there is a growing interest in biological psychiatry and 
the possibility of identifying early biological markers of psychiatric 
disease, which can also serve as diagnostic milestones during thera-
peutic management. Bilirubin, together with others, although still 
far from playing a concrete role in this sense, could carve out a space 
for itself in the future in clinical and research fields.
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