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diopathic unconjugated hyperbilirubinemia (Gilbert’s
syndrome) is a relatively common congenital hyper-

Schizophrenia-Associated
Idiopathic Unconjugated Hyperbilirubinemia

(Gilbert’s Syndrome)

Tsuyoshi Miyaoka, M.D.; Haruo Seno, M.D.; Motoi Itoga, M.D.;
Masaaki Iijima, M.D.; Takuji Inagaki, M.D.; and Jun Horiguchi, M.D.

Background: Idiopathic unconjugated hyper-
bilirubinemia (Gilbert’s syndrome) is a benign
hyperbilirubinemia found in the general popula-
tion. There has been only 1 previous report of
Gilbert’s syndrome occurring in schizophrenic
patients. The present study was conducted to de-
termine the frequency of Gilbert’s syndrome in
schizophrenic patients relative to patients with
other psychiatric disorders.

Method: Plasma bilirubin concentrations of
every patient admitted to the psychiatric hospital
during a 3-year period were collected, and pa-
tients were examined to exclude all other causes
of hyperbilirubinemia. In addition, the psychiatric
symptoms of schizophrenic patients (ICD-10 cri-
teria) with hyperbilirubinemia were evaluated by
the Positive and Negative Syndrome Scale
(PANSS).

Results: Schizophrenic patients showed a sig-
nificantly higher incidence of hyperbilirubinemia
(p < .05) relative to patients suffering from other
psychiatric disorders, and schizophrenic patients
with hyperbilirubinemia showed significantly
higher scores on the positive and general psychi-
atric subscales of the PANSS (p < .0001) than
patients without hyperbilirubinemia.

Conclusion: The apparently higher frequency
of Gilbert’s syndrome in schizophrenic patients
may reflect a relationship between hyperbiliru-
binemia and schizophrenic psychosis. Hypotheti-
cal explanations, such as a possible genetic dispo-
sition for Gilbert’s syndrome, an increased
vulnerability of red cell membranes, and the
role of estrogens in schizophrenic patients, are
discussed.
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I
bilirubinemia occurring in 3% to 7% of the population.1–3

In Japan, the prevalence of this syndrome is 2.4% (3.3%
in men, 1.6% in women) in general healthy populations.4

The condition was first described in 19015; since then, it
has been recognized as a benign familial condition in
which hyperbilirubinemia occurs in the absence of struc-
tural liver disease or hemolysis and the plasma concen-
tration of conjugated bilirubin is normal. This benign but
chronic disorder encompasses a heterogeneous group of
biochemical defects. The precise mode of inheritance is
still unclear, and this syndrome occurs sporadically in
many cases.6

Recently, it was reported that schizophrenic individu-
als showed a significantly higher frequency of hyperbil-
irubinemia relative to patients suffering from other psy-
chiatric disorders and the general healthy population.7 We
also have observed that patients suffering from schizo-
phrenia frequently presented with an increased plasma
bilirubin concentration when admitted to the hospital.8 To
determine whether the frequency of Gilbert’s syndrome
in schizophrenic patients is higher than in other popula-
tions, the plasma bilirubin concentration of every patient
admitted over a period of 3 years was recorded for further
evaluation of this phenomenon.

METHOD

Plasma bilirubin concentration data were collected
from 290 consecutive patients admitted to the Depart-
ment of Psychiatry at the Shimane Medical University
(Izumo, Japan) over a period of 3 years. Written informed
consent was obtained from all subjects after the proce-
dures had been fully explained. To determine total and
direct bilirubin levels, a standard method based on the
bilirubin oxidase method9 was used (Nescoat VL kit,
Nippon Shoji Co., Osaka, Japan). The upper limit of nor-
mal for total serum bilirubin level with this method was
1.2 mg/dL. To avoid artifact and to control precision, a
standard reagent was used. Unconjugated (indirect) bil-
irubin level was estimated on the basis of the difference
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between total bilirubin level and direct (conjugated) bil-
irubin level.

Patients with a hyperbilirubinemia of ≥ 1.3 mg/dL and
normal plasma aspartate aminotransferase, alanine
aminotransferase, γ-glutamyl transferase (GGT), and al-
kaline phosphatase (ALP) concentrations were included
in the present study. The plasma bilirubin concentration
was usually measured on the first morning after admis-
sion to the hospital. It was continuously reevaluated in
most patients until the bilirubin level was within a normal
range.

According to their psychiatric diagnoses (ICD-10),10

the patients were subdivided into 3 groups: schizophrenia,
affective psychosis (mania, depression), and neurosis/
personality disorders. ICD-10 diagnoses were established
in all patients by well-trained psychiatrists using the
Schedules for Clinical Assessment in Neuropsychiatry
(SCAN).11 The group with schizophrenia included 97 pa-
tients with a mean ± SD age of 39.1 ± 1.3 years; the group
with affective psychosis, 145 patients with a mean ± SD
age of 47.7 ± 1.3 years; and the group with neurosis/
personality disorders, 48 patients with a mean ± SD age
of 42.8 ± 3.0 years. No significant differences in sex were
found among these groups (chi-square test), but signifi-
cant differences in age existed between the schizophrenia
and affective psychosis groups (39.1 vs. 47.7 years;
p < .0001, analysis of variance [ANOVA] with post hoc
Bonferroni tests) and between the neurosis/personality
disorder and affective psychosis groups (42.8 vs. 47.7
years; p = .037, ANOVA with post hoc Bonferroni tests).
However, no significant differences in age were found be-
tween the schizophrenia and neurosis/personality disorder
groups (39.1 vs. 42.8 years; p = .262, ANOVA with post
hoc Bonferroni tests). Patients with a diagnosis of alcohol
abuse or dependence, drug abuse or dependence, liver
disease, or overt signs of hemolysis were excluded. Dur-
ing hospitalization, the psychopharmacologic treatment
of schizophrenic patients consisted of butyrophenones
and/or phenothiazines and/or thioxanthenes. Manic pa-
tients received almost identical antipsychotic medication
(butyrophenones and/or phenothiazines). Twenty of these
patients were additionally treated with lithium. Depressed

patients were treated with tricyclic or tetracyclic antide-
pressants.

All schizophrenic patients were examined by 3 well-
trained psychiatrists using the Positive and Negative
Syndrome Scale (PANSS).12 The PANSS was developed
by Kay et al.12 to evaluate positive and negative schizo-
phrenic symptoms and syndromes. Interrater reliability
determined prior to the study ranged from .79 to .84 for
total PANSS scores.

Statistical analysis was performed by ANOVA with
post hoc Bonferroni tests, a paired t test, an unpaired
t test, the chi-square test (with Yates continuity correla-
tion), and the Fisher exact probability test.

RESULTS

A total of 9.0% of the psychiatric patients had elevated
plasma bilirubin levels. In all schizophrenic patients with
hyperbilirubinemia, conjugated and unconjugated bilirubin
were differentiated. Unconjugated bilirubin was increased
in all schizophrenic patients, whereas conjugated bilirubin
was nearly within the normal range (data not shown).
Schizophrenic patients showed a significantly higher inci-
dence of hyperbilirubinemia than all the other diagnostic
groups (chi-square test; Table 1). Significant differences
were found between patients with schizophrenia and affec-
tive psychosis (χ2 = 18.8, p < .0001), between those with
schizophrenia and mania (χ2 = 3.991, p < .0457), between
those with schizophrenia and depression (χ2 = 15.66,
p < .0001), and between those with schizophrenia and neu-
rosis/personality disorders (χ2 = 5.543, p < .0186). The
mean ± SD plasma bilirubin level of schizophrenic pa-
tients with hyperbilirubinemia was 2.05 ± 0.15 mg/dL.
During hospitalization, hyperbilirubinemia decreased in
80% (N = 16), fluctuated in 20% (N = 4), and increased in
0% (N = 0) of the 20 patients receiving antipsychotic treat-
ment. Of the schizophrenic patients with hyperbiliru-
binemia, 45% (N = 9) had been drug-free for at least 6 to
8 weeks prior to their admission. Statistically, the schizo-
phrenic patients with hyperbilirubinemia showed a sig-
nificant decrease in plasma bilirubin concentration during
the course of the neuroleptic treatment (mean ± SD =
2.05 ± 0.15 vs. 0.97 ± 0.12 mg/dL; t = 7.702, p < .0001).
No significant differences were found between the plasma
bilirubin levels of schizophrenic patients with hyper-
bilirubinemia who were pretreated with neuroleptics
(mean ± SD = 1.92 ± 0.19 mg/dL) and those of schizo-
phrenic patients who were not pretreated (mean ± SD =
2.20 ± 0.25 mg/dL).

Thirty-one manic patients, receiving neuroleptic
therapy almost identical to that of the schizophrenic
patients, mostly in even higher doses, showed no higher
rate of hyperbilirubinemia compared with the general
population. The plasma bilirubin level of the 1 manic pa-
tient with hyperbilirubinemia (a 51-year-old woman) was

Table 1. Hyperbilirubinemia in Various Subjects
Subjects With p Value

Subjects Hyperbilirubinemia (vs Schizo-
Group Total N (M/F) Total N (M/F) % phrenia)a

All patients 290 (133/157) 26 (14/12) 9.0 ...
Schizophrenia 97 (45/52) 20 (12/8) 20.6 ...
Affective psychosis 145 (71/74) 4 (1/3) 2.8 < .0001

Mania 31 (13/18) 1 (0/1) 3.2 .0457
Depression 114 (58/ 56) 3 (1/2) 2.6 < .0001

Neurosis/personality 48 (17/31) 2 (1/1) 4.2 .0186
disorder

aPercentages compared using chi-square test with Yates continuity
correlation.
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1.30 mg/dL. In the group of depressed patients (1
man and 2 women), 2.6% showed hyperbilirubinemia.
The mean ± SD plasma level of elevated bilirubin for
depressed patients was 1.57 ± 0.21 mg/dL, and the
mean ± SD age was 37.7 ± 3.0 years.

Next, we evaluated the psychiatric symptoms of
schizophrenic patients with hyperbilirubinemia using the
PANSS. As shown in Table 2, positive PANSS scores dif-
fered significantly between schizophrenic patients with
and without hyperbilirubinemia (t = 8.057, p < .0001).
Similarly, a significant difference was found between
schizophrenic patients with and without hyperbilirubine-
mia on the general scores of the PANSS. However, no dif-
ference was found between schizophrenic subjects with
and without hyperbilirubinemia on the negative symptom
subscale.

DISCUSSION

As observed, 20.6% of the schizophrenic patients pre-
sented with mild hyperbilirubinemia. This is far higher
than the average of the general population (2.4%–7.0%1–4)
and significantly higher than that found among the re-
maining psychiatric disorders in this study (2.6%–4.2%).
Aside from the patients diagnosed as schizophrenic, the
proportion of the 193 patients presenting with hyperbil-
irubinemia was 3.1%. This coincides with the proportion
of patients with chronic, unconjugated hyperbilirubine-
mia in Japan.4 The predominance of males with Gilbert’s
syndrome has previously been reported. The incidence of
hyperbilirubinemia in schizophrenic men was 1.5 times
higher than in women, but without a significant difference
(p = .3870, χ2 = 0.748). There was a significant difference
in age between patients with schizophrenia and affective
psychosis. However, it seems that the difference in the
mean ages had no effect on the difference in frequencies
of hyperbilirubinemia with schizophrenia and affective
psychosis because Gilbert’s syndrome was observed
widely in every age group,4 and there was a significant
difference in frequencies of hyperbilirubinemia between
schizophrenics and patients with neurosis/personality dis-

order, despite the lack of differences between the mean
ages of both.

Interestingly, schizophrenic patients with hyperbiliru-
binemia in this study showed higher scores on the positive
and general subscales of PANSS than patients without hy-
perbilirubinemia, although there were no differences in
scores on the negative subscale. Thus, schizophrenic pa-
tients with hyperbilirubinemia tended to show acute psy-
chiatric symptoms of greater severity. From the viewpoint
of heterogeneity of schizophrenia, there may be an acute
and severe subtype of schizophrenia with hyperbiliru-
binemia. It is also possible that a higher concentration of
bilirubin in serum affects psychiatric symptoms.

It is known that psychopharmacologic medication as
well as stress or fasting can provoke hyperbilirubinemia
and should be taken into consideration. Neuroleptics and
antidepressant drugs can cause hepatotoxicity by 2 differ-
ent mechanisms: (1) non–dose-related allergic reactions
(with or without icterus) accompanied by fever, rash, eo-
sinophilia, and an increase of conjugated bilirubin, liver
enzymes, and ALP13; and (2) dose-related minor abnor-
malities in liver function with a slight increase of concen-
trations of liver enzymes and conjugated bilirubin.13 The
high ratio of hyperbilirubinemia in schizophrenic patients
does not seem to be due to hepatotoxic side effects of
neuroleptics. First, patients with increased concentrations
of aspartate aminotransferase, alanine aminotransferase,
GGT, and ALP had been excluded. Second, hyperbiliru-
binemia tended to decrease in most patients during neuro-
leptic treatment. Since 45% of the admitted schizophrenic
patients showing hyperbilirubinemia (9 patients) had not
been treated with neuroleptics or other psychotropic drugs
in the 6 to 8 weeks prior to hospitalization, it is not pos-
sible that the increased plasma bilirubin level was due to
neuroleptic medication. Furthermore, when conjugated
and unconjugated bilirubin of all schizophrenic patients
were differentiated, unconjugated bilirubin was elevated
in all of them (data not shown). In drug-induced hyperbil-
irubinemia, one would expect an increased range of con-
jugated bilirubin levels.14

The group of 31 manic patients received almost the
same neuroleptic medication as the schizophrenic patients
(butyrophenones and/or phenothiazines and often in
higher doses), yet they showed no increased hyperbiliru-
binemia rate. Stress and fasting are well-known contribu-
tors to elevated plasma bilirubin levels in patients with
Gilbert’s syndrome.15 As a result of their psychiatric dis-
orders, both schizophrenic and manic depressive patients
may show a lack of food intake. On the other hand, admit-
tance to the hospital may provoke stress in some patients
and therefore indirectly increase their plasma bilirubin
levels. Since, however, these factors are relevant for all
psychiatric patients included in the present study, they
cannot be considered responsible for the differences in the
hyperbilirubinemia rates between schizophrenia and the

Table 2. Comparison of Positive and Negative Syndrome
Scale (PANSS) Scores Between Schizophrenics With and
Without Hyperbilirubinemia

With Without
Hyper- Hyper-

bilirubinemia bilirubinemia
(N = 20) (N = 77)

PANSS Item Mean SD Mean SD p Valuea

Positive syndrome 40.6 1.1 29.0 0.7 < .0001
subscale (7 items)

Negative syndrome 29.3 1.3 27.7 0.8 .3501
subscale (7 items)

General scores (16 items) 77.6 2.8 58.6 1.0 < .0001
aComparisons made using unpaired t test.
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other psychiatric disorders. Recently, we reported 3 cases
in which the exacerbation and remission of hyperbiliru-
binemia closely correlated with the psychosis of schizo-
phrenia.8 Thus, hyperbilirubinemia may be a state marker
for schizophrenic decompensation related to some pecu-
liarity of stress due to schizophrenia.

Until now, whether stress and fasting can provoke hy-
perbilirubinemia in persons who have no genetic disposi-
tion for Gilbert’s syndrome had not been clarified. This
leads to the question of whether a genetic disposition for
Gilbert’s syndrome or especially the risk of a deficiency
in glucuronyl transferase activity may be elevated in
schizophrenic patients. On the other hand, hemolysis can
cause an increase in plasma bilirubin levels. Some schizo-
phrenic patients are known to show altered red blood cell
membranes,16 which, in turn, might cause an elevated
plasma bilirubin concentration. Treatment with neurolep-
tics seems to normalize the phospholipid alterations of the
red cell membrane in schizophrenic patients.17 In addi-
tion, estrogens provide protection against hyperbiliru-
binemia, especially Gilbert’s syndrome18,19; influence do-
pamine metabolism20; and are thought to play a protective
role in the onset of schizophrenia.20,21 These possible ex-
planations of the described phenomenon of mild hyperbil-
irubinemia in schizophrenic patients should be considered
for further investigation.

Recently, it was reported that schizophrenic patients
showed a significantly higher incidence of hyperbiliru-
binemia than patients suffering from other psychiatric dis-
orders,7 but there have been no other reports of this phe-
nomenon. We think that this phenomenon was possibly
not followed up because only a slight increase in plasma
bilirubin levels—which, in the present sample, had de-
creased in most cases to a normal range at reevaluation—
can be observed in most schizophrenic patients with hy-
perbilirubinemia. Our findings should provoke further
prospective and laboratory studies on hyperbilirubinemia
in schizophrenic patients to evaluate this long-standing
phenomenon.

REFERENCES

  1. Owens D, Evans J. Population studies of Gilbert’s syndrome. J Med Genet
1998;12:152–156

  2. Vermeullen JP, Gollan JL. Approach to the patients with jaundice. In:
Kelley WN, ed. Textbook of Internal Medicine. London, England: JB
Lippincott; 1989:690–696

  3. Blankaert N, Fevery J. Physiology and pathophysiology of bilirubin me-
tabolism. In: Zakim D, Boyer TD, eds. Hepatology: A Textbook of Liver
Disease. Philadelphia, Pa: WB Saunders; 1990:254–285

  4. Adachi Y, Nanno T, Yamamoto T. Japanese clinical statistical data of pa-
tient with constitutional jaundice [in Japanese]. Nippon Rinsho
1998;50:677–685

  5. Gilbert A, Lereboullet P. La cholemie simple familiale. Semaine Med
1901;21:241–245

  6. Bode JC. Gilbert syndrome [letter]. Dtsch Med Wochenschr 1989;37:1427
  7. Muller N, Schiller P, Ackenheil M. Coincidence of schizophrenia and hy-

perbilirubinemia. Pharmacopsychiatry 1991;24:225–228
  8. Miyaoka T, Seno H, Maeda T, et al. Schizophrenia-associated idiopathic

unconjugated hyperbilirubinemia (Gilbert’s syndrome): three case reports
[letter]. J Clin Psychiatry 2000;61:299–300

  9. Otsuji S, Mizuno K, Ito S, et al. A new enzymatic approach for estimating
total and direct bilirubin. Clin Biochem 1988;21:33–38

10. World Health Organization. International Classification of Mental and
Behavioural Disorders: Diagnostic Criteria for Research. Geneva, Swit-
zerland: World Health Organization; 1993

11. Wing JK, Babor T, Brugha T, et al. SCAN: Schedules for Clinical Assess-
ment in Neuropsychiatry. Arch Gen Psychiatry 1990;47:589–593

12. Kay SR, Fiszbein A, Opler LA. The Positive and Negative Syndrome
Scale (PANSS) for schizophrenia. Schizophr Bull 1987;13:261–276

13. Dincsoy H, Saelinger D. Haloperidol-induced chronic cholestatic liver
disease. Gastroenterology 1982;83:694–700

14. Hollister L. Allergic reaction to tranquilizing drugs. Am J Med 1958;49:
17–29

15. Wright HR, Gear AJ, Morgan RF, et al. Asymptomatic jaundice after fast-
ing: a diagnostic dilemma. J Emerg Med 1997;15:781–784

16. Glen AI, Glen EM, Horrobin DF, et al. A red cell membrane abnormality in
a subgroup of schizophrenic patients: evidence for two diseases.
Schizophr Res 1994;12:53–61

17. Doris AB, Wahle K, MacDonald A, et al. Red cell membrane fatty acids,
cytosolic phospholipase-A2 and schizophrenia. Schizophr Res 1998;31:
185–196

18. Fevery J. Pathogenesis of Gilbert’s syndrome. Eur J Clin Invest 1981;11:
417–418

19. Muraca M, Fevery J. Influence of sex and sex steroids on bilirubin uridine
diphosphate-glucuronosyltransferase activity of rat liver. Gastroenterol-
ogy 1984;87:308–313

20. Behrens F, Hafner H, Gattaz WF. Estradiol attenuates dopamine-mediated
behavior in rats: an animal model to investigate the sex differences in
schizophrenia. Biol Psychiatry 1991;29(suppl):391

21. Seeman MV. Psychopathology in women and men: focus on female hor-
mones. Am J Psychiatry 1997;154:1641–1647

871


	Table of Contents

